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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E BULK SYSTEM ‘ . .
o L‘w California ISO
Transient Stabl’lty Shaping a Renewed Future
Cat Transient Stability Performance
ID Contingency Category a e.go.ry Potential Mitigation Solutions
Description 2015 Summer Peak 2018 Summer Peak 2023 Summer Peak
PGE Bulk- |3-Phase 6-cvcle fault on the Gates 230 kV UFLS from Gates 115kV, [UFLS from Gates 115kV,  |UFLS from Gates 115 kV,
SP-T_S- 1 bus. cleare dyb opening any line B L-1 frequency violation on Gates|frequency violation on Gates |frequency violation on Gates |local issue, may be modeling error
’ y opening any 115KV 115KV 115KV
Oﬁtr:wlwllastlonusr: nsl\t/lrlidwsg b UFLS at Smyma 115 kV, it UFLS at Smyma 115 kV, vit need to have fast-acting protection at
PGE_Bulk- |3-Phase 6-cycle fault on the Midway 230 kV pumps, pumps tipp y and freq violations on and freq violations on . 9p
. . B L-1 under-frequency protection, |, . . Midway pumps, may need to change relay
SP-TS-2 bus, cleared by opening any line Midway pumps and around  |Midway pumps and around )
UFLS at Smyrna 115 kV, vit |, . settings at Smyrna
- Midway Midway
and freq violations
PGE_Bulk- 2 pehna;ie fgmctssnfa anssﬁzstsriiarjfhzzl 230 |B L1 4 wind generators, type 2 4 wind generators, type 2 4 wind generators, type 2 these are existing units, don't have Low
SP-TS-3 k\F; Iineg ' y tripped with the fault tripped with the fault tripped with the fault Voltage Ride Through
PGE_Bulk- g pehne;;e Eugs:_BCr Z:ttrv\a/oigset;;lgarg:s?lgelta c L2 4 wind generators, type 2 4 wind generators, type 2 4 wind generators, type 2 these are existing units, don't have Low
SP-TS4 220 ngor sy oher 2lines tripped with the fault tripped with the fault tripped with the fault Voltage Ride Through
UFLS from Gates 115kV, [UFLS from Gates 115 kV, UFLS from Gates 115 kV,
ESE'_SB;W iijzhils;g;yg Ieofa:rl]tirc])n ::16 2?:?:3230 K C L-2 frequency violation on Gates|frequency violation on Gates |frequency violation on Gates |local issue, may be modeling error
’ y opening any 15KV 15KV 15KV
oscillations on Midway
e ! . pumps, pumps tripped by [ UFLS at Smyrna 115 kV, vit | UFLS at Smyrna 115 kV, vit |need to have fast-acting protection at
gsﬁ_—nglk 2u|:h2|s;?egyg Ieofa::ir?n ;:e g“ﬁ:fsy 230kV C L-2 under-frequency protection, [and freq violations around  |and freq violations around ~ |Midway pumps, may need to change relay
’ y opening any UFLS at Smyrna 115 kV, vit [Midway Midway settings at Smyrna
and freq violations
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area:

PG&E BULK SYSTEM

Post-Transient Thermal Overloads

‘“‘3 California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

Bulk-SP-PTT- . . .

1 Cayetano-USWP-JRW 230 kV normal conditions A Normal <95% 100.7% 100.9% |reduce area generation or upgrade the line
Bqu-S; PTT 0r0 Loma 11570 # 2 normal conditions A Normal 116.8% <95% <95% |mitigation in the area studies
Bulk-S; PTT- Canal Tap-Raisin Jct 60 kV normal conditions A Normal <95% 102.9% 103.3% |mitigation in the area studies

bypass ser caps on the remaining Round

Bulk-SP-PTT-) 0 Min ~Table Min #1 or #2 500 KV~ |Rnd Min ~Table Min #2 or #1 500 kv B L1 102.9% | 1018% | 101.8% [Mravie Min 500 kVine or bl Min-Vaca

4 Dix or reduce COlI flow according to

seasonal nomogram

B”'k'szp PTT0r0 Loma 11570 # 2 Los Banos 500/230 kV B T-1 103.8% <95% <95% |mitigation in the area studies
B“'k'sg PTT 0r0 Loma 11570 # 2 Tbl Mtn-Vaca Dix 500 kV B L-1 102.4% <95% <95% |mitigation in the area studies
Bulk-SP-PTT- . .

1 Cayetano-USWP-JRW 230 kV Tesla-Metclf 500 kV w/Delta Energy Center off B G-1/L-1 <95% 102.2% 101.8% |reduce area generation or upgrade the line
Bulk-SP-PTT- . .

1 Cayetano-USWP-JRW 230 kV Tesla-Metcalf 500 kV B L-1 <95% 99.6% 99.5% |reduce area generation or upgrade the line
Bulk-SP-PTT- . . .

1 Cayetano-USWP-JRW 230 kV Contra Costa-Las Positas 230 kV B L-1 <95% 105.0% 105.1% |reduce area generation or upgrade the line
Bulk-SP-PTT- 0 9 9 i i

1 Cayetano-USWP-JRW 230 kV Tesla-Newark 230 kV B L-1 <95% <95% 97.1% |reduce area generation or upgrade the line
Bulk-SP-PTT- . . . :

5 Cayetano-N.Dublin 230 kV Contra Costa-Las Positas 230 kV B L-1 <95% 100.0% 98.9% |[reduce area generation or upgrade the line
Bulk-SP-PTT-1 e evan-Cortina 230 kv Olinda-Tracy 500 kV B L-1 <95% <95% 97.8% | pgrade the line, reduce COl import or

6 reduce generation if overload

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

Study Area:

PG&E BULK SYSTEM

Post-Transient Thermal Overloads

“} California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Bulk-SP-PTT- . . . T
8 Captain Jack-Olinda 500 kV Malin- Round Mtn #1 and #2 500 kV C L-2 99.1% 95.0% 95.3% |may require limiting COI flow
Bulk-SP-PTT- . . T
8 Captain Jack-Olinda 500 kV Round Mtn-Table Mtn # 1 and # 2 500 kV C L-2 99.9% <95% <95%  [may require limiting COI flow
Bulk-SP-PTT- : . .
9 Copco-Weed Jct 115 kV Malin- Round Mtn #1 and #2 500 kV C L-2 109.7% <95% <95% |adjust Weed phase shifter
Bulk-SP-PTT- . .
9 Copco-Weed Jct 115 kV Round Mtn-Table Mtn # 1 and # 2 500 kV C L-2 101.4% <95% <95% |adjust Weed phase shifter
Bulk-SP-PTT- : . .
10 Delta-Cascade 115 kV Malin- Round Mtn #1 and #2 500 kV C L-2 117.1% <95% <95% |adjust Weed phase shifter
Bulk-SP-PTT- . .
10 Delta-Cascade 115 kV Round Mtn-Table Mtn # 1 and # 2 500 kV C L-2 107.2% <95% <95% |adjust Weed phase shifter
Bulk-SP-PTT- . . . .
11 Cragview-Weed 115 kV Malin- Round Mtn #1 and #2 500 kV C L-2 107.3% <95% <95% |adjust Weed phase shifter
Bulk-SP-PTT- . . .
1" Cragview-Weed 115 kV Round Mtn-Table Mtn # 1 and # 2 500 kV C L-2 98.5% <95% <95% |adjust Weed phase shifter
Bulk-SP-PTT- . . .
19 Cragview-Delta 115 kV Round Mtn-Table Mtn # 1 and # 2 500 kV C L-2 97.5% <95% <95% |adjust Weed phase shifter
Pk P T Detevan-Cortina 230 kV Round Min-Table Min # 1 and # 2 500 kV c L2 1003% | 1013% | 104.3% ;Zﬁggﬁ;:e ine, or modify RAS to trip other
Bulk-SP-PTT- Delevan-Cortina 230 kV Tbl Mtn-Tesla apd Tpl Mtn-Vaca Dix 500 kV w/ c L2 101.3% 101.9% 105.1% upgradg the line, or modify RAS to trip other
6 Hyatt& Thermalito tripped generation
Bulk-SP-PTT- Delevan-Cortina 230 kV Tbl Mtn-Tesla apd Thl MFn-Vaca Dix 500 kV w/ c L2 103.8% 104.3% 107.3% upgradg the line, or modify RAS to trip other
6 Hyatt& Thermalito not tripped generation
Bulk-SP-PTT- Cottonwd E-Round Min 230KV #3 Tbl Mtn-Tesla apd Tpl Mtn-Vaca Dix 500 kV w/ c L2 97.0% <95% <95% gssumed Feather Rivr gen tripping, OL w/out
13 Hyatt& Thermalito tripped it
. if CDWR trip not available, upgrade the line,
Bulk-SP-PTT-| s tionwd E-Round Min 230kv #3 |10\ Min-Tesla and Tbl Min-Vaca Dix SO0 kVw/ |, L2 107.0% | 103.8% | 103.9% |orlimit COlimport or modify RAS to trip
13 Hyatt& Thermalito not tripped

other generation and do switching
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area:

PG&E BULK SYSTEM

Post-Transient Thermal Overloads

California 1ISO

Shaping a Renewed Future

&

Loading (%)
ID Overloaded Facility Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
South of Palermo Project. Prior to the
Bulk-SP-PTT- . Tbl Mtn-Tesla and Thl Mtn-Vaca Dix 500 kV w/ project: if CDWR trip not available, modify
-E. , ) - 104.2% 95% 95% ) .
7 Pease-E Marysville Jct 115 kV Hyatt& Thermalito not tripped ¢ L2 & <95% <95% RAS to trip other generation and do
switching, or limit COl import
South of Palermo Project. Prior to the
Bulk-SP-PTT- . Tbl Mtn-Tesla and Thl Mtn-Vaca Dix 500 kV w/ project: if CDWR trip not available, modify
. = . . = 1 .100 00 00 N .
18 E. Marysv Jet-Olivehurst 115 kv Hyatt& Thermalito not tripped ¢ L2 09.1% <95% <95% RAS to trip other generation and do
switching, or limit COl import
South of Palermo Project. Prior to the
Bulk-SP-PTT-| .. . Tbl Mtn-Tesla and Thl Mtn-Vaca Dix 500 kV w/ project: if CDWR trip not available, modify
= = 1 . 00 00 00
19 Olivehurst-Rio Oso 115 kY Hyatt& Thermalito not tripped ¢ L2 08.9% <95% <95% RAS to trip other generation and do
switching, or limit COl import
Bulk-SP-PTT- Tbl Mtn-Tesla and Thl Mtn-Vaca Dix 500 kV w/ may need to change South of Table Mtn
. . = 00 .200 . 00 . .
14 Table Min 500/230 kv Hyatt& Thermalito tripped ¢ L2 <95% 96.2% 99.5% RAS to trip less generation from Feather Rvr
. if CDOWR trip not available, upgrade the line,
Bulk-SP-PTT| cotionwd E-Round Min 230Ky #2 |10 Min-Tesla and Tbl Mtn-Vaca Dix 500 kVwl g L2 96.9% | <95% | <95% [orlimitCOlimport or modify RAS to trip
15 Hyatt& Thermalito not tripped . L
other generation and do switching
Upgrade terminal equipment on this line.
Bulk-SP-PTT- . Tbl Mtn-Tesla and Thl Mtn-Vaca Dix 500 kV w/ o 0 o, |Otherwise, up to 100 MW of load tripping
16 Table Min-Rio Oso 230 kv Hyatt& Thermalito not tripped ¢ L2 104.9% <95% <95% may be required if CDWR RAS is not
available
. if CDWR trip not available, modify RAS to
BU|k_S1F7J_PTT_ Eight Mile-Lodi 230 kV Lb!:f;n-TLZSrlr::‘li:g T]t(;lt,\tﬂr:n-\ézca Dix 500 kv W/ 16 L-2 104.5% | 106.5% | 103.4% |[trip other generation or install series reactor
y PP on this line, or upgrade the line
) if COWR trip not available, modify RAS to
BU|k_S1F7J_PTT_ Eight Mile-Lodi 230 kV Lb!:gn-TLZSrlr::‘li:g .lt-rtl)l M;g-Vaca Dix S00kVw/— o L-2 97.2% 98.7% 95.7% |trip other generation or install series reactor
y PP on this line, or upgrade the line
Bulk-SP-PTT- . L .
9 Oro Loma 115/70 # 2 Tbl Mtn-Tesla and Thl Mtn-Vaca Dix 500 kV C L-2 107.8% <95% <95% [mitigation in area studies
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area:

PG&E BULK SYSTEM

Post-Transient Thermal Overloads

California 1ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

Bulk-SP-PTT- Cayetano-USWP-JRW 230 kV Tbl Mtn-Tesla and Vaca Dix -Tesla 500 kV, Hyatt |, L-2 <95% 102.5% | 99.4% |reduce area generation or upgrade the line

1 and Thermalito not tripped
Bulk-SP-PTT- . .

1 Cayetano-USWP-JRW 230 kV C. Costa-Brentwd and C Costa-Delta 230 kV C L-2 <95% 101.4% 100.9% |reduce area generation or upgrade the line
Bulk-SP-PTT- . . .

5 Cayetano-N.Dublin 230 kV C. Costa-Brentwd and C Costa-Delta 230 kV C L-2 <95% 96.4% <95% [reduce area generation or upgrade the line

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

Study Area: PG&E BULK System é '\ . .
o <2 California ISO
Transient Stab"'ty ‘ Shaping a Renewed Future
Transient Stability Performance
ID Contingency Category Category 2018 light Potential Mitigation Solutions
Description | 2015 summer off-peak STCT;?er 'O 1 2023 summer off-peak | 2018 Partial Peak
POE Bl [\ L0 ConLo Posisor amy oo |3 L[ senemtors. el e e 2 e it e |ype 2 iped i e eS8 o XS s, o' hve
NP-TS-1 [P g. ' y 2 tripped with the fault yP PP yP PP yP PP Low Voltage Ride Through
230 kV line fault fault fault
UFLS from Gates 115
kV, frequency
PGE_Bulk- [3-Phase 6-cycle fault on the Gates 230 kV UFLS from Gatgs 1.15 UFLS from Gatgs 1.15 UFLS from Gatgs 1.15 violation on Gates 115 , .
NP-TS-2 |bus. cleared by opening any line B L-1 kV, frequency violation |kV, frequency violation| kV, frequency violation KV slow fra recove local issue, may be modeling error
' y opening any on Gates 115 kV on Gates 115 kV on Gates 115 kV A a vy
in Midway 70 kV
system
g o RSty 1
PGE_Bulk- [3-Phase 6-cycle fault on the Midway 230 kV by under-frequency S|0\.N frq recovery, frq by under-frequency | . kV., Vitand fr'eq nged to have fast-acting protection at
: . B L-1 ) violations around ) violations on Midway |Midway pumps, may need to change
NP-TS-3 |bus, cleared by opening any line protection, UFLS at Midwa protection, UFLS at umos and 115/70 kV relav settinas at Smvma
Smyrna 115 kV, vit and y Smyrna 115 kV, vit and pump y g y
o o system
freq violations freq violations
PGE_Bulk- [3-Phase 6-cycle fault on the Tesla 230 kV B L1 10 iSsUes i 3ew2|nt(: igegdef/itgihe 10 iSsues N0 ISSUES these are existing units, don't have
NP-TS-4 |bus, cleared by opening Newark-Tesla line P Ff):ult Low Voltage Ride Through
PGE._Bulk- i\-/PQj:ec?;}rliiegalﬂt Z:i;heNNem?t =0 B L-1 no issues t BeWth(:igeg: rv?/itt?ﬁhe no issues no issues these are existing units, don't have
NP-TS-5 » cleared by opening ype & rpp Low Voltage Ride Through
Ravenswood line fault
PGE_Bulk- 3 phgse fault on Contra Costa cleared by 4 wind generators, type 4 wmdlgenera.tors, 4 W|nd.genera.tors, 4 wmd.genera.tors, these are existing units, don't have
NP-TS.6  |OPeENing C. Cos-Brentwood and C. Cos- C L-2 2 trioped with the fault type 2 tripped with the | type 2 tripped with the |type 2 tripped with the Low Voltage Ride Throuah
Delta 230 kV or any other 2 lines PP fault fault fault g g
) o RSty 1
PGE_Bulk- [3-Phase 6-cycle fault on the Midway 230 kV by under-frequency | freq violations around | by under-frequency | . kV.’ Vitand fr.eq nged to have fast-acting protection at
i . C L-2 . ) . violations on Midway |Midway pumps, may need to change
NP-TS-7 |bus, cleared by opening any 2 lines protection, UFLS at Midway protection, UFLS at umos and 115/70 kV relav setfinas at Smvia
Smyma 115 kV, vit and Smyma 115 KV, vit and| 4P y seting y
I N system
freq violations freq violations

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

Study Area: PG&E BULK System

“‘?‘, California ISO

TranSient Stab'"ty Shoping a Renewed Future
Transient Stability Performance
ID Contingency Category Category 2018 light Potential Mitigation Solutions
Description | 2015 summer off-peak ST;;:er 'O 1 2023 summer off-peak | 2018 Partial Peak
UFLS from Gates 115 | UFLS from Gates 115 [ UFLS from Gates 115 UFLS from Gates 115
PGE_Bulk- [3-Phase 6-cycle fault on the Gates 230 kV L L - kV, frequency , .
NP-TS-8  |bus. cleared by opening anv 2 lines C L-2 kV, frequency violation |kV, frequency violation| kV, frequency violation Violation on Gates 115 local issue, may be modeling error
' y opening any on Gates 115 kV on Gates 115 kV on Gates 115 kV "

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

Study Area: PG&E Bulk System

Post-Transient Thermal Overloads

“‘1 California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Contingency Category Dc:?r?p?g n 2015 off- | 2018 Light | 2023 off- | 2018 Part Potential Mitigation Solutions
peak Load peak peak
BULK-NP- ' " 0 0 0 0 . .

PTT-1 Gates-Midway 500 kV normal conditions A normal <95% <95% 99.6% <95%  [may need to limit Path 15 if overload
BULK-NP- Warnerville -Wilson 230 kV normal conditions A normal <95% <95% <95% 119.8% |n§ert se_rles reactor (approved- project),

PTT-2 with series reactor 62.6% loading
BULK-NP- . )

PTT-3 Los Banos -2C577SS 230 kV Los Banos-Tesla and Los Banos-Tracy 500 kV (C L-2 97.5% <95% <95% <95% |no overload with appropriate RAS
BLIJ:’I:I_}SI_I:P Panoche-Gates 230 kV # 1 & 2 Iég(s) ﬁsnos-Gates #1 and Los Banos-Midway | . L-2 99.2% <95% <95% <95%  |no overload with appropriate RAS
BULK-NP- | .. ' .

PTT5 Olinda 500/230 kV Malin-Round Mtn # 1 and # 2 500 kV C L-2 100.8% <95% 102.9% <95% [use Colusa SPS if overload
BULK-NP- ' . ' - .

PTT-6 Gates-Midway 230 kV Midway-Gates and Midway-Los Banos 500 kV (C L-2 <95% <95% 99.4% <95% [may need to limit Path 15 if overload
BULK-NP- Table Mt 500/230 kV Table Mtn-Tesla and Table Mtn-Vaca Dix 500 c L2 <05% <95% <05% 105.7% |revise RAS for this coptmgency to trip less of

PTT-7 kV Feather River generation
BULK-NP- build second Gates-Gregg 230 kV line,

PTT-8 Oro Loma-El Nido 115 kV Gates-Gregg and Gates-Mc Call 230 kV C L-2 <95% <95% <95% 138.7% |dispatch Helms gen prior to the project or

upgrade the line
BULK-NP- build second Gates-Gregg 230 kV line,
PTT.9 El Nido-Wilson B 115 kV Gates-Gregg and Gates-Mc Call 230 kV C L-2 <95% <95% <95% 111.4%|dispatch Helms gen prior to the project or
upgrade the line
BULK-NP- build second Gates-Gregg 230 kV line,

PTT-10 Hammonds-Panoche J 115 kV Gates-Gregg and Gates-Mc Call 230 kV C L-2 <95% <95% <95% 107.7%|dispatch Helms gen prior to the project or

upgrade the line

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Bulk System

Post-Transient Voltage Deviations

“3 California 1ISO

Shaping a Renewed Future

ID Substation Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2015 off-
peak

2018 Light
Load

2023 off-peak

2018 Part
peak

Potential Mitigation Solutions

No contingencies resulted in voltage deviation outside the criteria.

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

Study Area: PG&E Humboldt - Summer Peak ‘ . .
€-3 California ISO
Thermal Overloads ‘ Shaping a R dF
1(]pH1g a Renewe vture
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
HUMB-SP-T- Humboldt Bay - Humboldt No.1 60 kV Line
1 Humboldt Bay - Humboldt #2 60kV line |(HUMBOLDT-HMBLT JT & Humboldt Bay - C3 L-1-1 109% 108% 109%  |Adjust generation at Humboldt Bay
Eureka 60 kV Line
HUMB-SP-T- |Humboldt - Eureka 60kV (Between i
( Humboldt Bay - Humboldt No.1 60 kV Line |  C3 L-1-1 17% | 114% | 111% | Implementoperating procedure to
2 HARRIS & HARRIS ST) (HUMBOLDT-HMBLT JT & Humboldt Bay - reduce output from Humboldt Bay 60
HUMB-SP-T- |Humboldt - Eureka 60kV (HARRIS ST . KV generation following first
3 & EUREKA) Humboldt No.2 60 kV Line C3 L-1-1 124% 121% 118% contingeney for Category C
HUMB-SP-T- Qarbervﬂle - Laytonvn‘le 60kV . ‘ c3 L-1-1 97% 100% <05%
4 line(between Garberville to Kekawaka) |  Humboldt Bay - Rio Dell Jact 60KV line & Bridaeville - Garberville 115KV line
Bridgeville 115/60 kV Transformer g
HUMBS'SP'T' Laytonville - Wilits 60kV line C3 L-1-1 112% 115% <95%
Essex Jct - Arcata - Fairhaven 60kV Increase Bluke lake power
HUMBG'SP_T' line (Between Janes Crk TP - Arcata :j\l; Titr)](;l:t No.160 kV and Arcata - Humboldt 60) 5 L-2 97% 103% 116%  |generation. Drop load at Orick, Big
JCT2) Lagoon if overload persists.
Essex Jct - Arcata - Fairhaven 60kV Increase output from Blue Lake
HUMB%SP-T- line (Between Fairhaven - Arcata I:\bj Ti?](::t No.160 kV'and Arcata - Humboldt 60} L-2 106% 114% 128%  |power. Drop load at Fairhaven if
JCT2) overload persists.
Fairhaven - Humboldt 60kV
HUMBs'SP'T' line(Between Arcata JCT2 - Sierra Pac E\‘;TI?]‘:? No.160 kV and Arcata - Humboldt 60) 5 L2 <95% <95% 104% ,
Lumber Sub Tap) Incrgase |OUt(§)Utt f;omharea g;esnt;ratlon.
rop load at Fairhaven / S.Pac
_ap_T. |Fairhaven - Humboldt 60kV . Lumber sub if overload persists.
HUMB-SP-T- . e(Between Faithaven - Sierra Pag || UMR0ldtNo-1 60 kV and Arcata - Humboldt 60) g L-2 <95% <95% 102%
o Lumber Sub Tap) KV Lines

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

Study Area: PG&E Humboldt - Winter Peak é ‘ . .
<’ California ISO
Thermal Overloads Shoping a Renewed Future
Loading (%)
" - Category 2015 , 2023 M ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
y geney 9| Description | Winter 20126\’:"(“” Winter g
Peak Peak
HUMB-WP-T- Essex Jct - Arcata - Fairhaven 60kV  [Essex Jct - Arcata - Fairhaven 60 kV Line
1 line (Between Fairhaven - Arcata (LP_FLKBD-JANS CR & Essex Jct - Arcata - C3 L-1-1 <95% 94% 102%
JCT2) Fairhaven 60 KV Line (ARC_JT2X-ARCATA) Increase output from Blue Lake
power. Drop load at Fairhaven if
Essex Jct - Arcata - Fairhaven 60KV overload persists.
HUMB-WP-T- line (Between Fairhaven - Arcata Hum‘boldt No.1 60 kV and Arcata - Humboldt 60 5 L2 <05% 94% 102%
2 kV Lines
JCT2)
HUMB-WP-T- Humboldt Bay - Humboldt No.1 60 kV Line ll'r;dptlji:]iztt o&i:ﬂ%ﬁ:sgs%l:r;ato 60
Humboldt Bay - Eureka 60kV line (HUMBOLDT-HMBLT JT & Humboldt Bay - C3 L-1-1 137% 133% 134% P I y
3 : kV generation following first
Humboldt No.2 60 kV Line .
contingency for Category C

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

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

M

>

California ISO

Thermal Overloads ‘ 1 Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer | Select..
Off-Peak | Light Load

No thermal violations reported

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

Study Area: PG&E Humboldt - Summer Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
HU\'\/"S_'EP' ORICK 60KV B L-1 557% | 627% | 7.36%
HU\'\/"S_'ZSP' ARCATA 60KV B L-1 581% | 648% | 7.51%
HU\'\/"E?_'SSP' SIMPSON 60kV B L-1 5.45% 6.14% 7.24%
HUMB-SP- Essex Jct - Arcata - Fairhaven 60 kV Line 0 0 0 .
VD4 BCHIPMIL 60kV (ARG, JT2X-ARCATA) B L-1 5.46% 6.14% 7.21% Adjust output from Blue Lake power.
HU\'\/"&SP' BIG_LAGN 60KV B L-1 556% | 625% | 7.35%
HU\'\/";‘_'GSP' BLUE LKE 60kV B L-1 5.45% 6.14% 7.23%
HU\'\/"E?_'?SP' TRINIDAD 60KV B L-1 555% | 624% | 7.33%
HU\'\/"&SP' BRDGVLLE 60kV B T 6.50% <5% <5%
S Bridgeville 60/12 kV Transformer Adjust Humboldt 60kV generation
HU\'\/"S_'Q P- 1 swNs FLT 60kv B T 5.60% <5% <5%
H%ﬁgp' COVELO6 60kV C1 Bus Not Solved |  <5% <5%
HUVESP 1 FRT SWRD 60Ky 1 Bus  [NotSolved| <5% | <5%
HUMB-SP- . . o '
VD-12 FRUITLND 60kV C1 Bus Not Solved <5% <5% Case not solved. Bridgeville - Garberville 115kV
S BUS FAULT AT 31110 BRDGVLLE  60.00 line will mitigate the problem. In the interim drop
Hl{/'\gﬁ 3P' GRBRVLLE 60kV Ct Bus  [NotSolved|  <5% <5% load at Garberville.
Hl{/'\g?jp' KEKAWAKA 60kV C1 Bus Not Solved <5% <5%
”“V“S,E_*;EP' LYTNVLLE 60kV C1 Bus  [NotSolved| <5% <5%

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

Study Area: PG&E Humboldt - Summer Peak

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Mo | JANS CRK 60KV C3 | L1 | 1426% | 1585% | 19.73%
OSSP 1 ORicK 60k 3 | L4 | 1089% | 1200% | 15.85%
H%E_‘;gp' ARCATA 60kV Cc3 L-1-1 10.94% | 12.07% | 15.61%
HUMB-SP- . .
\VD-19 SIMPSON 60kV Essex Jct - Arcata - Fairhaven 60 kV Line C3 L-1-1 10.75% 11.84% 15.56%
(ARC_JT2X-ARCATA) & Essex Jct - Arcata - Adjust output from Blue Lake power.
Hlil'\gigp' BCHIPMIL 60kV Fairhaven 60 kV Line (LP_FLKBD-JANS CR Cc3 L-1-1 10.69% | 11.78% | 15.46%
OSSP | BiG_LAGN 60Ky c3 | L1 | 1087% | 11.98% | 15.81%
HUMB-SP- | g1 UE LKE 60kv c3 L4 | 1074% | 11.83% | 15.55%
VD-22
H%E;ip' TRINIDAD 60kV C3 L-1-1 10.85% 11.96% 15.77%

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

Study Area: PG&E Humboldt - Summer Peak

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer

Peak Peak Peak
S S | BROGVLLE 60k c3 | LMt | sat0% | s1am | <5%
M oF" | CARLOTTA 60KV C3 | LM | 3428% | 3161% | <%
OSSP | FRTSWRD 60KV C3 | LM | 2962% | 2837% | <%
HUMB-SP- | eRUITLND 60KV , _ 3 | LAm1 | 3053% | 2898% | <5%

VD-27 Rio Dell Tap 60 kV Line(SCOTIATP-RIODLLTP) . . .

. : Bridgeville - Garberville 115kV line
HUMB-SP- & Bridgeville 115/60 kV Transformer

VD28 GRBRVLLE 60kV c3 LAT1 | 2851% | 27.71% <5%
MO SF | LYTNVLLE 60k c3 | LAm1 | 1563% | 16.05% | <5%
USSP | PCLUMBER 60KV c3 | LAmt | s42% | s161% | <5%
H%E;?P' SWNS FLT 60KV Cc3 L-1/T-1 34.15% | 31.44% <5%

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Winter Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

_ ) Category 2015 . 2023 ol Mitioafi ;
D Substation Worst Contingenc Catego 7 Potential Mitigation Solutions
gency gory Description Winter 201§eve\]/||(nter Winter ‘
Peak Peak
HU\'\/";"‘:VP' ORICK 60KV B L-1 <5% 532% | 6.01%
HU\'\/";"‘;VP' ARCATA 60KV B L-1 <5% 565% | 6.33%
HUMB-WP- | simpson eokv , , B L-1 <5% 511% | 5.79%
VD_3 Essex Jct - Arcata - Fairhaven 60 kV Line Adjust Blue Lake power generation
“WP- ARC_JT2X-ARCATA
HU\'\/"E? XVP BIG_LAGN 60kV (ARC. ) B L-1 <5% 531% | 599%
HU\'\/"E?"évp' BLUE LKE 60KV B L-1 <5% 512% | 580%
HU\'\/"E?"éVP' TRINIDAD 60KV B L-1 <5% 530% | 598%
HU\'\/"[?";VP' FRT SWRD 60KV B L-1 <5% <5% 5.06%
— Bridgeville - Garberville 115kV line Adjust Humboldt 60kV generation
HU\'\/"E?'XVP' GRBRVLLE 60KV B L-1 <5% <5% 5.38%
HU\“;'E?';VP' MPLE CRK 60KV B L-1 9.05% <5% <5%
H%B}Vgp' RDGE CBN 60KV B L-1 7.15% <5% <5%
HUMB-WP- . . .
VD 11 RUSS RCH 60kV Humboldt - Maple Creek 60 kV Line B L-1 9.12% <5% <5% Maple Creek Reactive Support project
H%B}V;’P' HOOPA 60KV B L-1 9.47% <5% <5%
H%B}V;’P' WILLWCRK 60KV B L-1 9.35% <5% <5%

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

Study Area: PG&E Humboldt - Winter Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

_ ) Category 2015 . 2023 ol Mitioafi ;
ID Substation Worst Contingency Category Description Winter 201 sev;/Lnter Winter Potential Mitigation Solutions
Peak Peak
H%B}VXP' COVELO6 60KV c1 Bus <5% | NotSolved |  <5%
H%B}V;’P' FRT SWRD 60KV c1 Bus <5% | NotSolved |  <5%
HUMB-WP- . . o . N
VD 16 FRUITLND 60kV C1 Bus <5% Not Solved <5% Bridgeville - Garberville 115KV line project. In the
— BUS FAULT AT 31110 BRDGVLLE  60.00 interim drop load at Garberville to solve for this
H%B}V;’P' GRBRVLLE 60KV c1 Bus <5% | NotSolved |  <5% contingency.
H%B}Vgp' KEKAWAKA 60KV c1 Bus <5% | NotSolved |  <5%
H%B}Vgp' LYTNVLLE 60KV c1 Bus <5% | NotSolved |  <5%
H%B'ZV(\)/P' JANS CRK 60KV c3 L-1-1 <% | 1527% | 17.93%
H%B'ZV:/P' ORICK 60KV c3 L-1-1 <% | 1247% | 14.46%
H%B'zvgp' ARCATA 60KV c3 L-1-1 <% | 1207% | 14.35%
HUMB_ s Essex Jct - Arcata - Fairhaven 60 kV Line
D '23 |  SIMPSON 60kV (ARC_JT2X-ARCATA) &Essex Jct - Arcata - C3 L-1-1 <5% 12.04% 14.19% Adjust Blue Lake power generation
- Faithaven 60 kV Line (LP_FLKBD-JANS CR
H%B'ZVXP' BIG_LAGN 60KV c3 L-1-1 5% | 1215% | 14.43%
H%B'QV;’P' BLUE LKE 60KV c3 L-1-1 <% | 1203% | 14.19%
H%B'zvgp' TRINIDAD 60KV c3 L-1-1 <% | 1213% | 14.40%

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

Study Area: PG&E Humboldt - Winter Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
. . Category | 2015 . 2023 A .
ID Substation Worst Contingency Category Description Winter 201 sev;/Lnter Winter Potential Mitigation Solutions
Peak Peak

H%B'ZV;’P' HOOPA 60KV c3 L1 | 1053% | <% <5%
HUMB-WP- |\ 1pLE CRK 60KV o | c3 11 | 1005% | 000% <5%

VD_28 Humboldt - Bridgeville 115 kV Line & Humboldt . .

. Maple Creek Reactive Support project

HUMB-WP- Maple Creek 60 kV Line

b ge | RUSSRCH 60KV c3 L1 | 1044% | <5% <5%
H%B;V(\)’P' WILLWCRK 60KV c3 L1 | 1040% | <% <5%
H%B;V:’P' COVELOG 60KV c3 LA/T-1 5% | 1818% | <5%
H%B;V;’P' BRDGVLLE 60KV c3 LA | 16.00% | 3520% | <5%
Hli/'\gB'BV;’P' CARLOTTA 60KV c3 LT | 1618% | 3537% | <5%
H%B'BVXP' FRT SWRD 60KV c3 LT | 1328% | 3192% | <5%
HUMB-WP- | e UITLND 60KV , _ c3 LA | 1377% | 3256% | <5%

VD_35 Rio Dell Tap 60 kV Line(SCOTIATP-RIODLLTP) o . o

; A Bridgeville - Garberville 115kV line project

HUMB-WP- & Bridgeville 60/12 kV Transformer

Tn s | GRBRVLLE 60k c3 LA | 1284% | 3120% | <5%
H%Bév;lp' KEKAWAKA 60KV c3 LA | 1199% | 2872% | <5%
H%Bévgp' LYTNVLLE 60KV c3 LA/T-1 5% | 17.99% | <5%
H%Bévgp' PCLUMBER 60KV c3 LT | 1618% | 3537% | <5%
H%B;V(\)’P' SWNS FLT 60KV c3 LT | 1605% | 3525% | <5%

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

Study Area: PG&E Humboldt - Winter Peak

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category D(;Ztc?'?p(;irg 0 V%/pnlgr 2018 Winter V%/pnizr Potential Mitigation Solutions
| |
Peak Peak Peak
HUMB-WP- | orick 6okv c5 L2 <% | 13.88% | 1651%
VD_41
HUMB-WP- | ARCATA 60KV c5 L2 % | 1272% | 15.13%
VD_42
HUMB-WP-1  sivpson 6okv c5 L2 <% | 1352% | 16.10%
VD_43
Hli/l\gB-AtV‘\t/P- BIG_LAGN 60KV Humboldt No.1 60 kx/a[}:eAsrcata - Humboldt 60 5 L2 <5% 13.86% 16.48% Adjust Blue Lake power generation
HUMB-WP- 1 51 UE LKE 60KV c5 L2 <% | 1353% | 16.10%
VD_45
HUMB-WP- 1 1N CRK 60KV c5 L2 <% | 1527% | 17.92%
VD_46
H%B;V;’P' TRINIDAD 60KV c5 L2 <% | 13.83% | 16.45%

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
HUMB-NP- o . \ . .
VD-1 BRDGVLLE Bridgeville 115/60 kV Transformer B T <5% 6.05% Adjust Humboldt 60kV generation
HU\'\/"DB_'ZNP' COVELOB 60KV Cc3 L-1/T-1 | NotSolved |  <10%
oA | BROGULLE 60k C3 | LAM1 |NotSoved| <10%
s | caARLOTTA 60KV C3 | LAM1 |NotSoved| <10%
ea | FRTSWRD 60KV C3 | LAM1 |NotSoved| <10%
HUMB-NP-
VD-6 FRUITLND 60kV C3 L-A/T-1 [NotSolved | <10% Case does not solve. Bridgeville - Garberville
. . 115KV line will mitigate the issue. In the interim
HU\'\/"[?_}NP' GRBRVLLE 60kV H“g‘:;'itvﬁ:y1'1 E/'gOle\U #;ggft\r/r:;e & C3 | LAM1 |NotSoled| <10% drop load at Rio Dell, Carlotta, Bridgeville,
9 Fruitland, Fortseward, Garberville depending on
A | Kexawaka 6ok C3 | LAM1 |NotSoved| <10% the need.
e | LYTNVLLE 6oky C3 | LAM1 |NotSoved| <10%
| PCLUMBER 60k C3 | LAM1 |NotSoved| <10%
MO || RiO DELL 60KV C3 | LAM1 |NotSoved| <10%
MOREE || swins FLT 6ok C3 | LAM1 |NotSoved| <10%

California 1ISO/MID/RT Page 11 of 25



2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Peak

& C

alifornia ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
_ . Category il Mitiqati i
ID Substation Worst Contingency Category Description | 2018 Summer | 2018 Summer | 2023 Summer Potential Mitigation Solutions

Peak Peak Peak

HUMB1'SP'V' COVELOS 60kV c1 Bus 0.88 >0.9 >0.9

HUMBZ'SP'V' FRT SWRD 60KV c1 Bus 080 >0.9 >09

HUMBaISP_V_ FRUITLND 60kV BUS FAULT AT 31110 BRDGVLLE ¢ ous o 08 0

5 60.00 Bridgeville - Garberville 115kV line

HUMBA; V-1 GRBRVLLE 60kV ' c1 Bus 081 >0.9 >0.9

HUMBS'SP'V' KEKAWAKA 60KV c1 Bus 082 >0.9 >09

HUMBG'SP'V' LYTNVLLE 60kV c1 Bus 088 >0.9 >09

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Peak

& C

alifornia ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
) . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
HUMBY'SP'V' COVELOG 60kV c3 L-4T4 | NotSolved | NotSolved >0.9
HUMBE;SP'V' BRDGVLLE 60KV c3 L4 | NotSolved | Not Solved >0.9
HUMBQ'SP'V' CARLOTTA 60KV c3 L-4T4 | NotSolved | NotSolved >0.9
HUM%SP'V' FRT SWRD 60KV c3 LT | NotSolved | NotSolved >0.9
HUMB-SP-V-|  ERUITLND 60KV Rio Dell Tap 60 kV Ling(SCOTIATP- C3 | LAM1 | NotSolved | NotSolved 50.9 Case not solved. Bridgeville - Garbervile
1" o 115kV line project mitigates the problem. In
RIODLLTP) & Bridgeville 115/60 kV KV :
HUMB-SP-V- the interim drop load at Garberville to solve
1 GRBRVLLE 60kV Transformer C3 L-1/T-1 Not Solved | Not Solved >0.9
HUM%SP'V' KEKAWAKA 60KV c3 L-4T4 | NotSolved | NotSolved >0.9
HUM?;SP'V' LYTNVLLE 60KV c3 L4T4 | NotSoled | NotSolved >0.9
HUM?;}SP'V' PCLUMBER 60KV c3 L-4T4 | NotSolved | NotSolved >0.9
HUM%SP'V' SWNS FLT 60KV c3 L-4T4 | NotSoled | NotSolved >0.9

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

Study Area: PG&E Humboldt - Summer Peak “
‘/ V 2 . .
High/Low Voltage ‘ y COIIF&EQ! gewledSng
Voltage (PU)
ID Substation Worst Contingency Category Diztci?p?irg 0 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

HUME;'?SP'V' ORICK 60KV c3 L-1-1 088 086 0.82
HUM%SP'V' ARCATA 60KV c3 L-1-1 50.9 0.90 086
HUM%SP'V' SIMPSON 60KV c3 L-1-1 089 087 083
HUM%SP'V' BCHIPMIL 60KV c3 L-1-1 089 088 083
S UMBSPY Essex Jct - Arcata - Fairhaven 60 kV Line

2'1 | BIG_LAGN 60kV (LP_FLKBD-JANS CR) & Essex Jct- Arcata{ ~ C3 L-1-1 0.88 0.86 0.82 Adjust Blue Lake generation

Fairhaven 60 kV Line (ARC_JT2X-ARCATA)

HUM;SP'V' BLUE LKE 60kV c3 L-1-1 089 087 083
HUM;SP'V' BLUELKPP 60KV c3 L-1-1 089 087 083
HUMZSP'V' JANS CRK 60KV c3 L1-1 0.89 0.88 0.84
HUME;SP'V' TRINIDAD 60KV c3 L-1-1 088 086 0.82
HUME;éSP'V' NEWBURG 60KV 3 | Lam 0.89 509 >0.9
HUMB-SP-V-1 et swRD 60kv _ _ c3 LA/T-1 081 089 >0.9

27 Humboldt Bay - Rio Dell Jct 60kV line & Bridgeville - Garberville 115KV line
HUMB-SP-V- Bridgeville 115/60 kV Transformer g

28 KEKAWAKA 60KV 3 | Lam 081 089 509
HUMg'QSP'V' SWNS FLT 60kV c3 LA/T-1 0.86 093 >0.9

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

Study Area: PG&E Humboldt - Summer Peak b ‘ . .
| ~2 California ISO
HIgh/LOW VoItage ‘ Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Diiﬁ?p?g 0 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
HUM;SP'V' ORICK 60KV Cs L2 088 086 0.82
HUM;SP'V' ARCATA 60KV Cs L2 091 0.90 086
HUMi'ZSP'V' SIMPSON 60KV Cs L2 089 087 083
HUM;SP'V' BCHIPMIL 60KV Cs L2 089 087 083
HUMB-SP-V- BIG_LAGN 60KV Humboldt No.1 60 kV aqd Arcata - Humboldt 5 L2 0.88 0.86 0.82 Adjust Blue Lake generation
34 60 kV Lines
HUM?;}SP'V' BLUE LKE 60kV Cs L2 089 087 083
HUM;SP'V' BLUELKPP 60KV Cs L2 089 087 083
HUM;SP'V' JANS CRK 60KV cs L2 0.89 0.87 0.84
HUM;SP'V' TRINIDAD 60KV cs L2 088 086 0.82

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

Study Area: PG&E Humboldt - Winter Peak b \ . .
e <’ California ISO
Igh Low VoItage Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Dezcer?p?g 0 2015 Winter | 2018 Winter 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
HUMB;WP'V' COVELO6 60KV c1 Bus >0.9 Not Solved >0.9
HUMBéWP'V' FRT SWRD 60KV c1 Bus >0.9 Not Solved >0.9
HUMB-WP-V-
3 FRUITLND 60kV C1 Bus >0.9 Not Solved >0.9 Case Not Solved. Open CB 32 at Garberville
BUS FAULT AT Bridgeville 60kV bus to open the Bridgeville - Garberville 60kV
HUMB-WP-V- line at Garbervill
. GRBRVLLE 60kV C1 Bus >0.9 Not Solved >0.9 Ine at Larberville.
HUMBéWP'V' KEKAWAKA 60KV c1 Bus >0.9 Not Solved >0.9
HUMBéWP'V' LYTNVLLE 60k c1 Bus >0.9 Not Solved >0.9
HUMB;WP'V' COVELO6 60KV c3 LA/T-1 >0.9 Not Solved >0.9
HUMBéWP'V' BRDGVLLE 60KV c3 L-A/T-1 0.89 Not Solved >0.9
HUMBS'JWP'V' CARLOTTA 60KV c3 LA/T-1 0.88 Not Solved >0.9
HUME;'(\)N PV FRT SWRD 60KV c3 LA/T-1 091 Not Solved >0.9
HUMB-WP-V- , , o
» FRUITLND 60KV Rio Dell Tap 60 kV Line(SCOTIATP- C3 L-1/T-1 0.90 Not Solved >0.9 2018 case not solved. Bridgeville -
YTy RIODLLTP) & Bridgeville 115/60 kV Garberville 115kV line Project. In the interim
U 1-2 V-l GRBRVLLE 60kV Transformer C3 L-1/T-1 0.93 Not Solved >0.9 drop load at Garberville.
HUME;';N PVl KEKAWAKA 60KV c3 L-A/T-1 0.93 Not Solved >0.9
HUME;'XVP'V' LYTNVLLE 60kV c3 LA/T-1 >0.9 Not Solved >0.9
HUME;';N PVl pCLUMBER 60KV c3 L-A/T-1 0.88 Not Solved >0.9
HUMB1'23’VP'V' SWNS FLT 60KV c3 L1/T-1 0.89 Not Solved 0.9

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

Study Area: PG&E Humboldt - Winter Peak b \ . .
High/Low Voltage <’ CCIl I Ir‘gh) [?I RClwldSFQ
Voltage (PU)
ID Substation Worst Contingency Category Dizt:er?p?g 0 2015 Winter | 2018 Winter 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
HUMET;N PV ORICK 60KV c3 L-1-1 >0.9 0.87 0.84
HUMEEN PVl ARCATA 60KV c3 L-1-1 50.9 090 0.88
HUMETQN PVl SIMPSON 60KV c3 L-1-1 >0.9 0.88 0.85
HUME;'(‘)N PV BCHIPMIL 60KV C3 L-1-1 >0.9 0.88 0.86
HUMB-WP-V-
o BCHIPMIL 60KV Essex Jct - Arcata - Faithaven 60 kV Line |  C3 L-1-1 >0.9 0.88 0.86
(LP_FLKBD-JANS CR) & Essex Jct - Arcata Adjust Blue Lake generation
HUME;—;NP-V- BIG_LAGN 60KV Fairhaven 60 kV Line (ARC_JT2X-ARCATA)| (3 L-1-1 >0.9 0.87 0.84
HUME;';N PV BLUE LKE 60KV C3 L-1-1 >0.9 0.88 0.85
HUME;'XVP'V' BLUELKPP 60kV C3 L-1-1 >0.9 0.88 0.85
HUME;';N PVl JANS CRK 60KV C3 L-1-1 >0.9 0.88 0.85
HUME;'(\SN PV TRINIDAD 60KV C3 L-1-1 >0.9 0.87 0.84

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

Study Area: PG&E Humboldt - Winter Peak b \ . .
High/Low Voltage ‘, 4 COl ! {9{,[‘2 ol gewIedSng
Cat Voltage (PU)
ID Substation Worst Contingency Category Dezcer?p?g 0 2015 Winter | 2018 Winter 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
HUME;';N PV oRick sokv c5 L2 50.9 087 0.84
HUME;'gV PVl ARCATA 60KV c5 L2 >0.9 >0.9 0.88
HUME;'gV PV siMpsoN eokv c5 L2 50.9 088 0.85
HUMB-WP-V-\ g ehipmiL sokv c5 L-2 >0.9 0.88 0.86
30 Humboldt No.1 60 kV and Arcata - Humboldt Adjust Blue Lake generation
WP\ 60 kV Lines
HUME;NP V'l BIG_LAGN 60KV c5 L2 >0.9 087 0.84
HUMZ';N PV BLUE LKE 60KV Cc5 L-2 >0.9 0.88 0.85
HUMZ';N P-V-1 JANS CRK 60KV Cc5 L-2 >0.9 0.88 0.85
HUM%‘XVP'V' TRINIDAD 60kV Cs L-2 >0.9 087 084

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

Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load s ‘ . .
. -2 California ISO
HIgh/LOW VoItage ‘ Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Categow 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
HUMB{NP'V' COVELOB 60KV c3 L1 | Not Solved >0.9
HUMBZ'NP'V' NEWBURG 60kV c3 L1 | Not Solved >0.9
HUMBS'NP'V' BRDGVLLE 60KV c3 L1 | Not Solved >0.9
HUMBA;NP'V' CARLOTTA 60KV c3 L-AT-1 | Not Solved >0.9
HUMBS'NP'V' FRT SWRD 60KV c3 L-AT-1 | Not Solved >0.9
T Case does not solve. Bridgeville - Garberville
6 FRUITLND 60kV Humboldt Bay - Rio Dell Jct 60KV line & C3 L-1/T-1 Not Solved >0.9 115kV line will mitigate the issue. In the
uBri(;) eviII:y1-1 5/'20 ISV T(r:ansforme? interim drop load at Rio Dell, Carlotta,
HUMB-NP-V-| oo LLE 60KV 9 c3 L1T-1 | Not Solved 50.9 Bridgeville, Fruitiand, Fortseward,
! Garberville depending on the need.
HUMBE;NP'V' KEKAWAKA 60KV c3 LAT-1 | Not Solved >0.9
HUMBE;NP'V' LYTNVLLE 60kV c3 LAT-1 | Not Solved >0.9
HUM%NP'V' PCLUMBER 60kV c3 LAT-1 | Not Solved >0.9
HUM?NP'V' RIO DELL 60KV c3 LAT1 | Not Solved >0.9
HUM?'ZNP'V' SWNS FLT 60k c3 LAT1 | Not Solved >0.9

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

Study Area: PG&E Humboldt - Summer Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

X-SP-SLD-1

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

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

Study Area: PG&E Humboldt - Winter Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

X-WP-SLD-1

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

X-NP-SLD-1

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

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

Study Area: PG&E Humboldt - Winter Peak

Single Source Substation with more than 100 MW Load

g’; California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

X-WP-SS-1

No single source substation with more than 100 MW Load

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

Study Area: PG&E Humboldt - Summer Peak

Single Source Substation with more than 100 MW Load

g’; California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

X-SP-SS-1

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&> California ISO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

X-NP-SS-1

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-3
PG&E North Coast & North Bay

Reliability Assessment Study Results

California ISO/MID



2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

NCNB-SP-T- . . Geyser # 3 - Cloverdale 115kV Line (Between 0 0 0 .

1 Clear Lake - Konocti 60kV Line Cloverdale 115KV to MPE tap1) B L-1 <95% 98% 103% |Reconductor the Line by 2023

NCNB-SP-T- [Clear Lake - Hopland 60kV line i 0 0 0 ) ) o
2 (between Clearlake - Granite) . . B L-1 105% <95% <95%  [Middletown 115 KV Project. In interim,

NCNB-SPT- |Cloar Lake - Hooland 60KV T Konocti - Eagle Rock 60kV Line open CB22 at Clear Lake and close
~oF-1-jiear Lake - Hopian ine ) 9 0 % [NO CB at Middletown
3 (between Granite - Hopland JCT) B L 10% <95% <95%

NCNB-SP-T- |Monte Rio - Fulton 60kV (between . . . B L1 <95% <95% 102% Existing schemg to close the Molino -
4 TRNTN JT - FULTON) Fulton- Molino- Cotati 60 kV(Molino sub 60 kV Trenton Jct section for the loss of
-SP-T- 0 - to Molino Jct 60kV Fulton-Molino-Cotati line. Line will not

NCNB-SP-T- | Monte Rio - Fulton 60kV (between ) B L1 9MY% 96% 106% o \

5 MOLINO - TRNTN_JC) overload if load is not transferred.

NCNB-SP-T- | Tulucay - Napa 60kV line #1 (between |Tulucay - Napa #2 60 kV (Tulucay 60 kV to B L1 10 <95 <959 Napa - Tulucay No. 1 60kV line
6 TULCAY1 - TULCY JT) Basalt 60 kV) ° ’ °  |updgrade will mitigate the overload

NCNB-SP-T- . . .

7 Clear Lake - Konocti 60kV Line Bus Fault at Cloverdale 115kV C1 Bus <95% 97% 100% |Reconductor the Line by 2023

NCNB-SP-T- |Clear Lake - Hopland 60kV line 0 0 0 ) ) o
8 (between Clearlake - Granite) C1 Bus 111% <95% <95%  [Middletown 115 kV Project. In interim,

NCNB-SPT- |Cloar Lake - Hooland 60KV T Bus Fault at Eagle Rock 115kV open CB22 at Clear Lake and close
~oF-1-jLiear Lake - Hoplan ine 9 0 % |NO CB at Middletown
9 (between Granite - Hopland JCT) ¢t Bus 7% <95% <9%%

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

Study Area: PG&E North Coast & North Bay - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
New Bridgeville - Garberville

NCNB-SP-T- |Bridgeville - Garberville 60kV line 0 0 o |115kVline will mitigate the overload.

10 (Between Bridgeville - Fruitland JCT) c3 L1 107% 1% <95% Adjust generation at Humboldt bay in

the interim

NCNB-SP-T- |Garberville - Laytonville 60kV line 0 0 0 . .

11 (between Garberville - Kekawaka Jcf) C3 L-1-1 <95% <95% 113%  |Adjust Humboldt Bay generation
NCNB-SP-T- Bridgeville - Garberville 60kV line

12 (Between Fruitiand JCT - Fort Seward C3 L-1-1 109% 112% <95%  |New Bridgeville - Garberville

Jet) 115kVline will mitigate the overload.

NCNB.Sp.T. |Bridgevill - Garberville 60KV line Adjust generation at Humboldt bay in

13 |(Between Fort Seward JCT - Geyser # 3 - Cloverdale 115KV (Cloverdale c3 L-1-1 107% 110% | <95% |theinterim

Garberville) 115KV to MPE tap1) & Cortina - Mendocino

NCNB-SP-T- [Mendocino - Redbud 115KV line No.1 115 kV (Mendocino Sub 115kV to Lucern . . .

14 (Between REDBUDJ1 - REDBUD)  |Jct1) c3 L1 108% 10% 1%
NCNB-SP-T- |Eagle Rock - Redbud 115kV line n 0 0 0

15 (between HGHLNDJ1 - CACHE J2) c3 L1 102% 100% 107%

P - . Disable the flip flop scheme at
NCNB-SP-T- \Eagle Rock - Redoud 115kV line c3 L-1-1 120% | 118% | 125% |Lucerne. Drop load at Cloverdale,

16 (between REDBUDJ2 - REDBUD) Ukiah and City of Ukiah as necessary

. if overload persists.

NCNB-SP-T- |Eagle Rock - Redbud 115kV line 0 0 0 '

17 (between CACHE J2 - REDBUDJ2) c3 LA 109% 107% 114%
NCNB-SP-T- |Eagle Rock - Redbud 115kV line ” 0 0 0

18 (between LWRLAKEJ - HGHLNDJ1) c3 LA 120% 18% 125%

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

Study Area: PG&E North Coast & North Bay - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Geyser # 3 - Cloverdale 115KV (Cloverdale
NCNB-SP-T- , . 115KV to MPE tap1) & Eagle Rock- Redbud 0 0 0
19 Konocti - Eagle Rock 60kV Line 115 KV (Eagle Rock 115KV to Lower Lake C3 L-1-1 126% <95% 98% . .
115KV Jot) Middletown 115KkV project
NCNZ'OSP'T' Eagle Rock 115 / 60KV Transformer Cc3 L-1-1 103% <95% <95%
Middletown 115kV project. Open
NCNB-SP-T- Geyser # 3 - Cloverdale 115KV (Cloverdale CB22 at Clear Lake and close NO CB
21 Clear Lake - Konocti 60kV Line 115KV to MPE tap1) & Eagle Rock- Redbud C3 L-1-1 133% 159% 174% |at Middletown, trip load at Clear Lake
115 kV (Eagle Rock 115kV to Lower Lake) 60 kV with second contingency if
overload persists.
. Geyser #3 - Eagle Rock 115 kv & Ukiah-
NCNB-SP-T- Clear Lake - Hopland 60kV line Hopland-Cloverdale 115 KV (Ukiah sub 115kv | C3 L-1-1 100% | <95% | <95% |Drop Load at Granite
22 (between Granite - Hopland JCT) to City of Ukiah sub 115kv)
NCNB-SP-T- [Clear Lake - Hopland 60k\{ line . . c3 L1-1 110% <959 <959
23 (between Clearlake - Granite) Mendocino - Redbud 115 KV (Mendocino Sub , :
. Middletown 115kV project
NCNB-SP-T- [Clear Lake - Hopland 60KV line to Lucern Jet2) & Konocti - Eagle Rock 60kV 3 L1 115 <050, <059
24 (between Granite - Hopland JCT) ° ’ ’
NCNB-SP-T- |Fulton - Hopland 60kV (between ” 0 0 0 .
25 Hopland JT - Cloverdale JT) . ( C3 L-1-1 104% 109% 110% |Drop Load at Ukaih
) Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub
NCNg'ssp'T' (F:‘E'\tfggg ﬁo“(\; line (bgj":ee” 115kv to City 0 & Eagle Rock- Fulton- Silverado| ~ C3 L-1-1 98% 102% | 103% |Drop Load at Ukaih
- Geysers Jof) 115 kv (Eagle rock sub to Rincon Jct 2 115kV)
NCNB-SP-T- |Fulton #1 60kV line (between Geysers ” 0 0 0 .
o7 Jet - Fitch Mtn Tap) C3 L-1-1 98% 103% 104% |Drop Load at Ukaih

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

Study Area: PG&E North Coast & North Bay - Summer Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
New Bridgeville - Garberville
NCNB-SP-T- |Bridgeville - Garberville 60kV line 0 0 o |115kVline will mitigate the overload.
28 (Between Bridgeville - Fruitland JCT) cs -2 98% 105% <95% Adjust generation at Humboldt bay in
the interim
NCNE-SP-T- | Garbenvile - Laytonvile 60V line | | | c5 -2 <95% | <95% | 104% |Adjust Humboldt Generation
29 (between Garberville - Kekawaka Jct) |Eagle Rock-Cortina 115kV Lines & Cortina-
Mendocino No.1 115
NCNB-SP-T- Bridgeville - Garberville 60kV line
30 (Between Fruitiand JCT - Fort Seward C5 L-2 100% 106% <95% New Bridgeville - Garberville
Jet) 115kVline will mitigate the overload.
; iMle - ; i Adjust generation at Humboldt bay in
NCNB-SP-T- Bridgeville - Garberville 60kV line . . . e interim
31 (Between Fort Seward JCT - C5 L-2 98% 104% <95%
Garberville)
NCNB-SP-T- |Geyser # 3 - Cloverdale 115KV . ,
C5 L-2 98% 98% 100% |Adjust Geysers generation
32 (between Cloverdale - MPE tap) Eagle Rock-Redbud & Cortina-Mendocino No.1 ’ ’ ’ ) ysers g
NCNB-SP-T- . . 115kV . . .
33 Clear Lake - Konocti 60kV Line C5 L-2 <95% 110% 112% |Open CB22 at Clear Lake
The line is overloaded after the
NCNB-SP-T- |Ignacio - San Rafael #.3 115 kV Ignacio-San Rafael #2 & Ignacio-San Rafael #1 5 L2 <95 13 179 Ignacio-Alto Voltage conversion
34 (between Ignacio and Las Gallinas)  [115kV Lines ° ° ° project is in Service. Reconductor the
line to mitigate the overload.
Select a higher conductor size for this
NCNB-SP-T- . Ignacio-San Rafael #1 & Ignacio-Las Gallinas 0 0 o, |new line that is being built as a part of
35 Ignacio-San Rafael 115 kV #2 #1 115kV Line cs -2 <95% 129% 133% e Ignacio - Alto Voltage conversion

California ISO/MID/RT

project
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

“!‘, California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

NCNB-SP-T- |Ignacio-San Rafael 60 kV # 1 5 L2 134% <95% <95%

36 (Between Ignacio and San Rafael) I - Alto Vol c .
NCNB-SP-T- |Ignacio - Alto 60 KV Line #1 (Bet Ignacio-Alto-Sausalito #2 & #1 60kV Lines grr;?:é? - Alto Voltage Conversion

-SP-T- [Ignacio - Alto ine etween i 0 0 0

37 |SAN RFLJ - GREENBRE 60 kV) €5 L2 134% | <% | <9%%
NCNB-SP-T- | Tulucay - Napa 60kV line #1 (between . 0 0 0 Napa - Tulucay No. 1 60kV line

38 [TULCAY1-TULCY JT) Tulacay-Napa #2 & Basalt #1 60kV Lines cs -2 10% <95% <95% | undgrade will mitigate the overioad

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

Study Area: PG&E North Coast & North Bay- Winter Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
" - Category 2015 . 2023 N ,
ID Overloaded Facility Worst Contingency Category Description Winter 201 g WILnter Winter Potential Mitigation Solutions
Peak e Peak
Existing scheme to close the Molino -
NCNB-WP-T-[Monte Rio - Fulton 60kV (between Fulton- Molino- Cotati 60 kV(Molino sub 60 kV B L1 101 104 110% Trenton Jct section for the loss of
1 MOLINO - TRNTN_JC) to Molino Jct) ° ° °  |Fulton-Molino-Cotati line. Line will not
overload if load is not transferred
Geyser # 3 - Cloverdale 115KV (Cloverdale Ef:ﬁ;d‘;‘s;’; e ey 2023 e
NCNB-WP-T-! lear Lake - Konocti 60KV Line 115KVto MPE tap1) & Eagle Rock- Redbud c3 L-1-1 98% 116% 115% [close NO CB at Middletown, trip load
2 115 kV (Eagle Rock 115kV to Lower Lake .
at Clear Lake 60 kV with second
115kV Jct) . . .
contingency if overload persists.
Select a higher conductor size for this
NCNB-WP-T- . Ignacio-San Rafael #1 & Ignacio-Las Gallinas i 0 0 o, |new line that is being built as a part of
3 Ignacio-San Rafael 115 kV#2 #1 115kV Line €5 -2 <95% 108% 1% the Ignacio - Alto Voltage conversion
project
NCNB-WP-T-|Ignacio - San Rafael #.3 115 kV i 0 0 0 o
4 (between Ignacio and Las Gallinas) . . €5 -2 <9%% 3% 115% The line is overloaded after the
Ignacio-San Rafael #2 & Ignacio-San Rafael #1 Ignacio-Alto Voltage conversion
lgnacio - San Rafael #.3 115 kV 115KV Lines project is in Service. Reconductor the
NCNB;)WP'T- (between Las Gallinas and San C5 L-2 <95% 1% 113% line to mitigate the overload.
Rafael)
NCNB-WP-T- Ignac?o - Alto 60 kV Line #1 (Between 5 L2 151% <959 <959
6 Ignacio and San Rafael) lanacio - Alto Vol .
NCNBWP-T | gnacio - Ao 60 KV Line #1 (B Ignacio-Alto-Sausalito #2 & #1 60kV Lines gnacio - toprgji?e conversion
-WP-T-| Ignacio - Alto ine etween ) 0 0 0
7 |SAN RFLJ - GREENBRE 60 kV) €5 L2 151% <95% <95%

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

Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
. Geyser #3 - Eagle Rock 115 kv & Ukiah- Middletown 115 kV Project. In interim,
NCNB;NP'T' 82;;:::%'6';'32';:‘1 g?:xtg‘e Hopland-Cloverdale 115 kV (Ukiah sub 115kv c3 L-1-1 101% 102% open CB22 at Clear Lake and close
to City of Ukaiah) NO CB at Middletown
NCNB-NP-T- [Clear Lake - Hopland 60kV line 0 0
2 (between Granite - Hopland JCT) c3 LA 103% 104%
NCNB-NP-T- |Fulton - Hopland 60kV (between 0 0
3 Hopland JT - Cloverdale JT) c3 L1 92% 108%
NCNB-NP-T- |Fulton #1 60kV line (between 0 0
4 |CLVRDLJT - Geysers Jci) c3 LA <95% | 102%
NCNB-NP-T- |Fulton #1 60kV line (between Geysers 0 0
5 |Jct- Fitch Min Tap) e i R
Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub
NCNB-NP-T- [Eagle Rock - Cortina 115kV line 115kv to Hopland Jct 115kv & Eagle Rock- ” 0 0 . .
6 |(between EGLE RCK - HOMSTKTP) |Fulton- Silverado 115 kv (Eagle rock sub to c3 L1 107% 7% Adjust generation at Geysers
Rincon Jct)
NCNB;NP'T' E)igt\'l‘:ez;’cl_'ko'a‘s’?g; 1?_'%::&) 2) c3 L-1-1 106% | 112% Adjust generation at Geysers
NCNB-NP-T- [Eagle Rock - Cortina 115kV line Fulton-Hopland 60kv & Geysers #17-Fulton 0 0 . .
8 |(between EGLE RCK - HOMSTKTP) |230kv & Eagle Roc cs -2 98% 107% Adjust generation at Geysers
NCNB-NP-T- |Eagle Rock - Cortina 115KV line Fulton-Hopland 60kv & Geysers #17-Fulton i 0 0 . .
9 |(between HOMSTKTP - HGHLNDJ2) [230kv & Eagle Roc cs L2 7% 107% Adjust generation at Geysers

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

Study Area: PG&E North Coast & North Bay - Summer Peak

“2‘ California ISO

Voltage Deviations Shoping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions

Description | Summer | Summer | Summer

Peak Peak Peak

NP | FRT SWRD 60 B L1 | 643% | -839% | <5%

NC\TDB_'ZSP' FRUITLND 60 @iﬁfﬁiﬁ'ﬁtﬂgﬁﬁuﬁ%E 60KV B L-1 -5.09% -6.79% <5%  |Bridgeville - Garberville 115KV line project
Moo | GRERVLLE®0 B L1 | 812% | 047 | <5%
Nc\t'gfp' CLOVRDLE 115 B L-1 5.94% 5.74% 7.12%
NC\TS_'SSP' HPLND JT 60 (C?:ELBS\/EERRgzL'EC:'%Y(E/RS?AfE1;f\}; 1 B L-1 <5% <5% 531% |Adjust generation at Geysers
NCC'S_'GSP' HPLND JT 115 B L-1 <5% <5% 5.73%
Ncygfp' GRANITE 60 B L-1 8.21% <5% <5%
oo™ | HARTLEY 60 B L1 | eS| o<s% | <5%
oo™ | cLERLKE SO B L1 | ess% | <s% | <5%
NCNB-SP- . . .
VD-10 KONOCTI6 60 Konocti - Eagle Rock 60kV B L-1 17.01% <5% 5.36% [Middletown 115kV project
N%E_’ﬁp' LOWR LKE 60 B L-1 17.41% <5% <5%
NP | miDDLTWN 60 B Lt | 799% | o<s% | <5%
NC\:/“['ESP' UPPR LKE 60 B L-1 7.12% <5% <5%
NC\:/'\E)BSP GUALALA 60 mg:tg E;g-sFuutl)t)on 60 KV(Wohler Jct 60 Kv to B L-1 <5% <5% -5.42% |Install reactive support near Annapolis / Fort Ross

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

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
o | DuneaR 60 B L1 | s92% | 667% | 680%
NCNB-SP- LAKEVILLE #1 60 kV(Lakeville sub 60 kV to 0 0 0 . ,
VD-16 CALISTGA 60 Dunbar Sub 60 kV) B L-1 6.53% 7.01% 7.82% Middletown 115kV project
N | STHELNAGO B L1 | e32% | e77% | 7.5%
NCNB-SP- | yiEvERS 115 , | B L1 565% | <5% | <5%
VD-18 Ignacio - Mare Island No.2 (Ignacio sub to . . ,
. Ignacio - Alto Voltage conversion project
NCNB-SP- Hamilton Wetland)
VD-19 CARQUINZ 115 B L-1 5.65% <5% <5%
N%E_;;P' LOWR LKE 60 B L-1 <5% 5.10% 571%
NCNB-SP- Middle Town - HomeStake 115kV (Middltwn to 0 0 0 . .
VD21 MIDDLTWN 60 Homsttp 115kV) B L-1 <5% 9.63% 10.75% |Adjust generation at Geysers
N%E_’;P' MIDDLTWN 115 B L-1 <5% 14.16% | 14.51%
NCNB-SP- | £ E Rok 60 EAGLE ROCK 115/60 KV BANK NO.1 B L1 1108% | 570% | 7.00% [oPen EagleRockKonocti60kVine for Eagle
VD-23 Rock bank outage

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

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
N | GRANITE 60 1 Bus | 1042% | <10% | <10%
e | HARTLEY 60 1 Bus | 1095% | <10% | <10%
e | CLERLKE®O 1 Bus | 1216% | <10% | <10%
NCNB-SP- 0 O 0
o | EGLERCK®0 BUS FAULT AT EGLERCK 115,00 1 Bus | 2245% | <10% | <10%
Adjust generation at Geysers
NCNB-SP-
ne | KONOCTIG 60 1 Bus | 1924% | <10% | <10%
o | LOWR LKE 60 1 Bus | 1958% | <10% | <10%
N ror | MIDDLTWN 60 1 Bus | 2007% | <10% | <10%
NCNB-SP- 0 o 0
o | MDDLTWN 115 BUS FAULT AT HOMSTKTP 11500 1 Bus | <10% | 1383% | 14.16%
Nor | GRERVLLE 60 1 Bus | -836% | -1072% | <10%
— BUS FAULT AT LYTNVLLE  60.00 Bridgevile - Garbervlle 115KV line
oy | KEKAWAKA 60 1 Bus | -028% | -1184% | <10%
o | PUEBLO 115 C2 | Breaker | <10% | <10% | 10.20%
S Lakeville 115 kV CB102 stuck Adjust Monticello Ph generation
o | SONOMA 115 C2 | Breaker | 1210% | 1212% | 13.32%

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay - Summer Peak

“‘y‘ California ISO

Shaping a Renewed Future

Voltage Deviations

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCV“I‘)E_‘;P' ELK 60 C2 | Breaker |NotSolved | NotSolved |Not Solved
NCV“I‘)E_‘;P' PHILO 60 C2 | Breaker |NotSolved | NotSolved |Not Solved
N%iip' GARCIA 60 C2 | Breaker |NotSolved| NotSolved |NotSolved
N%E_Zzp' COVELOS 60 C2 | Breaker |NotSolved| NotSolved |NotSolved
N%ﬁgp' WILLITS 60 C2 | Breaker |NotSolved| NotSolved |NotSolved
N%Efﬁp' BIG RIVR 60 C2 | Breaker |NotSolved| NotSolved |NotSolved
NCNB-SP-

VD42 FRT BRGG 60 C2 Breaker | Not Solved | Not Solved | Not Solved | Case not solved due to voltage collapse. Problem

Mendocino 60 kV CB42 stuck is seen with Big river and Garberville SVCs. Install

N(i/'\é)B‘SP FRT SWRD 60 c2 Breaker | Not Solved | Not Solved | Not Solved | @dditional reactive support in the Mendocino area.
N(i/'\é)BjP FRUITLND 60 C2 Breaker [ Not Solved | Not Solved | Not Solved
N?/%BEP GRBRVLLE 60 C2 Breaker | Not Solved | Not Solved |Not Solved
N(i/l\é)BgP KEKAWAKA 60 C2 Breaker | Not Solved | Not Solved | Not Solved
NC\;/'\E)B;P LYTNVLLE 60 C2 Breaker | Not Solved | Not Solved | Not Solved
NC\)/I\E)B4§P PNT ARNA 60 C2 Breaker | Not Solved | Not Solved | Not Solved
NC\)/I\E)B43P PTTR VLY 60 C2 Breaker [ Not Solved | Not Solved | Not Solved
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-SP- |\ eNDOCNO 60 c2 | Breaker | <10% | <10% | 1074% ,
VD-50 BUS FAULT AT 31200 MENDOCNO CB102 Install a series breaker to 115KV CB102 at
_Sp. stuck 115.00 Mendocino
N(\:/NDEES?P MNDCNO M 115 c2 | Breaker | <10% | <10% | 1065%
N%igp' CLER LKE 60 c3 L1 | 1000% | <10% | <10%
NCNB-SP- ] ] ]
Jheor || KONOCTI6 60 GARBERVILLE - LAYTONVILLE 60KV c3 L1 | 1749% | <10% | <10%
NS (Kekawaka JCt to Laytonville) & Konocti - Middletown 115kV project
N V,\ll)i 4P' LOWR LKE 60 Eagle Rock 60kV c3 L1 | 1758% | <10% | <10%
N%E_;;P' MIDDLTWN 60 c3 L1 | 1846% | <10% | <10%
N%E_zssp' PHILO 60 c3 L-1-1 <10% | <10% | 1048%
NCNB-SP- | R ANITE 60 c3 L1 | 11.95% | 1153% | 1298%
VD-67 Mendocno- Ukiah 115 kV(Mendocino 115KV to
NCNB-SP- CALPELLA 115kV) & GEYSER#3 - ] ] . |
VD-58 HARTLEY 60 CLOVERDALE 115K (CLOVERDALE 115KV to C3 L-1-1 9.12% <10% 10.06% [Adjust generation at Geysers
. MPE TAP1)
N%E_’szp CLER LKE 60 c3 L-1-1 <10% | <10% | 1077%
N%igp' MASONITE 60 c3 L-1-1 <10% | <10% | 1136%

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

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

California 1ISO/MID/RT

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions

Description | Summer | Summer | Summer

Peak Peak Peak

N(\:/“l'féfp' CLER LKE 60 c3 L1 | 1022% | <10% | <10%

NCNB-SP- , . 0 0 9
e | KONOCTIG 60 Mendocno- Ukiah 115 kV(Mendocino 115kV to [ C3 L1t ] 1760% | <10% | <10%

CALPELLA 115kV) & Konocti - Eagle Rock Middletown 115kV project

NCNB-SP- 60KV 0 0 0
D63 LOWR LKE 60 c3 L-1-1 17.94% | <10% <10%
N%E_ij' MIDDLTWN 60 c3 L-1-1 18.43% <10% <10%
N?/%E-;éip_ ELK 60 C3 L-1-1 <10% <10% 19.29%
N%igP- PHILO 60 C3 L-1-1 <10% <10% 18.84%
N%EEP' UKIAH 115 c3 L1 | 1110% | 1080% | 17.91%
N%E_’;P' GARCIA 60 c3 L4 | <10% | <10% | 19.50%
N%E_’ézp' COVELO6 60 c3 L1 | 1020% | 10.02% | 14.89%
N%E_’;gp' GRANITE 60 c3 L-1-1 <10% | <10% | 14.14%
N(i/l\é)l?ﬁP- HARTLEY 60 c3 L-1-1 <10% <10% | 14.05%
Nc\:/h[lfip- LUCERNE 115 3 L-1-1 <10% <10% | 12.34%
Nc\:/h[lf;gp- WILLITS 60 c3 L-1-1 1001% | <10% | 17.71%
Nc\:/h[lf;ip- BIG RIVR 60 3 L-1-1 <10% <10% | 18.85%
NCV%?;?P' CALPELLA 115 c3 L1 | 10.88% | 1058% | 17.55%
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-SP- MENDOCINO - REDBUD 115 KV R .
CLER LKE 60 cs | u | <i0% | <t0% | 1295%
el e [ o [ | e ospr s,
NCNB-SP- GEYSER # 3 - CLOVERDALE 115K ] ] ] Coist ar‘;pa
o | CLOVRDLE 115 (CLOVERDALE 115KY o MPE TAPY) cs | Lt | r27s% | 1240% | 2000% -
e | FRTBRGG 60 3 | Lt | <10% | <10% | 19.37%
Mo | HPLND JT 60 cs | L1 | 1102 | 1070% | 17.12%
Nror | HPLND JT 115 s | L1 | 14 | 1115% | 18.38%
Mo | LYTNVLLE 60 3 | L1 | 1018% | <10% | 1465%
N ror | MASONITE 60 3 | L1 | 1031% | 1005% | 17.66%
NCror | MENDOCNO 60 3 | L4 | 1058% | 1032% | 17.38%
N ror | MENDOCNO 115 cs | L1 | 1070% | 1041% | 17.26%
Mo | MNDCNO M 115 c3 | L1 | 10s4% | 1028% | 17.35%
NCror | PNTARNAGO s | L1 | <t0% | <10% | 19.49%
NCoor | PTTRVLY 60 cs | L1 | <t0% | <10% | 16.92%
NCoror | UPPRLKE 60 s | Lt | <% | <10% | 1491%

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

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
o | CLERLKE S0 s | L1t | 1086% | <10% | <10%
NCNB-SP-
VD-90 KONOCTI6 60 MENDOCINO - REDBUD 115 KV C3 L-1-1 18.00% <10% <10%
CNBS (MENDOCINO SUB TO LUCERN JCT2 11 & Middletown 115kV project
e | LOWRLKE 60 Konocti - Eagle Rock 60kV 3 | LAt | 1836% | <10% | <10%
N eor | MIDDLTWN 60 3 | LAt | 188 | <10% | <10%
NCNB-SP- Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub In addition to Big River and Garberville SVCs,
VD-93 REDBUD 115 115kv to Hoplan & Eagle Rock- Redbud 115 C3 L-1-1 <10% 12.44% 11.58% [install additional voltage support in the mendocino
kV (Eagle Rock 115kV to Lower Lake coast area.
Mo | GRANITE 60 c3 | LAt | 14ee% | <10% | <10%
Mo | HARTLEY 60 c3 | LAt | 140% | <10% | <10%
NCNB-SP Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub
D S-JG " | CLER LKE 60 115kv to Hopland) & Konocti - Eagle Rock C3 L-1-1 16.30% <10% <10% |Middletown 115KV project
' 60kV
NCror || HPLND JT 60 s | L1t | 1006% | <10% | <10%
NCror | UPPRLKE 60 3 | LAt | 1284% | <10% | <10%
NCNB-SP- Eagle Rock-Cortina 115kV Lines & Cortina- 0 0 0 . ,
VD-99 MIDDLTWN 60 Mendocino No.1 115 C5 L-2 <10% 10.21% 11.58% |Adjust generation at Geysers
NELES™ || miDDLTWN 115 c5 L2 <10% | 1463% | 15.21%

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

Study Area: PG&E North Coast & North Bay - Summer Peak

Voltage Deviations

California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NCNB-SP- Eagle Rock-Redbud & Cortina-Mendocino No.1 0 0 0
VD-101 REDBUD 115 115KV C5 L-2 <10% <10% 12.05%
NSE‘E'()S;' LUCERNE 115 c5 L2 0% | <10% | 11.79%
NSE‘E'()SI" ALTO 60 c5 L2 | 1205% | <10% | <10%
Ignacio-Alto-Sausalito #2 & #1 60kV Lines Ignacio - Alto Voltage conversion project
NCNB-SP-
VD-105 GREENBRE 60 C5 L-2 10.46% <10% <10%
NCNB-SP- Lakevile-Sonoma #1 & #2 115KV Lines Trip load at Pueblo by existing SPS
VD-106 | SONOMA 115 C5 L2 1120%  11.41%|  1251% P y exsing

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Winter Peak

“‘y‘ California ISO

Shaping a Renewed Future

Voltage Deviations

Post Cont. Voltage Deviation %
, - Category 2015 . 2023 I, ,
ID Substation Worst Contingenc Catego . Potential Mitigation Solutions
gency 91 Description | Winter 201§e\’;’|'(”ter Winter ‘
Peak Peak
e | HARTLEY 60k B Lt | s | <% | <5
aa | CLERLKEGOKY B L1 | s98% | <% | <5
Nc\rjgzgvp- KONOCTI6 60 kV Konocti - Eagle Rock 60KV B L-1 10.80% <5% <5%
NCCS:ZVP- LOWR LKE 60 kV B L-1 10.93% <5% <5%  |Middle town 115kV project
NC\N/S:ZVP' MIDDLTWN 60 kV B L-1 11.11% <5% <5%
NCNB-WP- | o aLisTGA 60 kv , B L1 560% | 589% | 642%
VD-6 LAKEVILLE #1 60 kV(Lakeville sub 60 kV to
“WP- Dunbar Sub 60 kV
Nccg_gv P-1 ST HELNA 6O KV ) B L-1 5.47% 5.75% 6.26%
NC\N/S:XVP_ SAUSALTO 60 kV lﬁgongg?o- Alto - Saulsalito # 260 kV (IGNACOA | - 5 L-1 4.69% <5% <5% |Ignacia - Alto Voltage conversion project
NC\N/S:;VP- GREENBRE 60 kV Lgirt\a6<(;)|c:( \_/;—\Ito 60 kV ( Ignacio A 60kv to Ignacio B L1 5.60% <59% <59%
NCNB-WP- |y i DDLTWN 60 kv , , B L-1 <5% 5.07% 6.25%
VD-10 Middle Town - HomeStake 115kV (Middltwn to . .
c Homsttp 115kV) Adjust generation at Geysers
N | MIDDLTWN 115 kv B L1 % | 1133% | 1172%
NCNB-WP- | £ 51 E Rek 60 kv EAGLE ROCK 115/60 KV BANK NO.1 B L-1 9.35% <5% <59  |open Eagle Rock-Konocti 60 kV line for Eagle
VD-12 Rock bank outage
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Winter Peak

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
i i Category | 2015 . 2023 ol Mitigat .
ID Substation Worst Contingency Category Description Winter 201 sev;/Lnter Winter Potential Mitigation Solutions
Peak Peak
N | EcLERCKe0KV 1 Bus | 14.14% | <10% | <10%
Mo | KoNocTIs 60 kv 1 Bus | 1189% | <10% | <10%
S BUS FAULT AT 31220 EGLE RCK  115.00 Middle town 115KV project
o | LOWRLKE 60KV 1 Bus | 1208% | <10% | <10%
NC\;\'DB_;VGVP' MIDDLTWN 60 kV C1 Bus 1224% | <10% <10%
NODIP | EKeoky C2 | Breaker | <10% | 1540% | <10%
N | PHILOGOKY C2 | Breaker | <10% | 1282% | <10%
| cARCIAGOKV C2 | Breaker | <10% | 1545% | <10%
NC\?D'%'zvgp' COVELOS6 60 kV C2 Breaker | 13.13% | 23.49% | <10%
NC\;\'DB_;VP' WILLITS 60 kv C2 Breaker | 11.87% | 23.36% | 10.74%
o | BIGRIVR 60K C2 | Breaker | <10% | 1550% | <10%
NC\;\'D'%'ZV;/P' FRT BRGG 60 kV C2 Breaker | <10% | A7.82% | <10% | e i the Mendoci
- Mendocino 60 KV CB42 stuck nstall adaitional reac IVaer::ppO In the ivienaocino
| FRTSWRD 60KV C2 | Breaker | 1002% | 1674% | <10%
NC\;\'DB_'Z\’;/P' FRUITLND 60 kV C2 Breaker | <10% | 1425% | <10%
N | GRBRVLLE 60KV C2 | Breaker | 1159% | 19.65% | <10%
NC\;“D'?'ZV;’P' KEKAWAKA 60 kv C2 Breaker | 11.93% | 20.34% | <10%
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Winter Peak

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

, - Category 2015 . 2023 I, ,
ID Substation Worst Contingency Category Description Winter 201 sev;/Lnter Winter Potential Mitigation Solutions
Peak Peak

| LYTNVLLE 60 kv C2 | Breaker | 13.00% | 23.29% | <10%
| PNT ARNA GO KV C2 | Breaker | <10% | 15.45% | <10%
NC\?'DE;V(;/P' PTTR VLY 60 kV C2 Breaker | 11.20% | 22.49% | 10.25%
NC\;\'D'%'B\QVP' CLER LKE 60 kv Cc3 L-1-1 10.03% <10% <10%
NCNB-WP- Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub " 0 <100 <100

VD-32 KONOCTIE 60 kv 115kv to Hopland) & Konocti - Eagle Rock c3 L1 15.70% 10% 10% Middletown 115kV project

WP- 60KV
NC\?'D?SV\,;/P LOWR LKE 60 kv Cc3 L-1-1 15.89% <10% <10%
NC\?DEE'S\QP' MIDDLTWN 60 kV Cc3 L-1-1 16.18% <10% <10%
Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub . .

NCNBWP- 1 EGLE Rek 60 kv 115kv to Hopland) & EAGLE ROCK 115/60KV |  C3 44| 1347% | <10% | <10y |oPen Eagle Rock-onocti6O kVine for Eagle

VD-35 Rock bank outage

BANK NO.1

| ATogokv c5 L2 | 1807% | <10% | <10%
NCNB-WP- , , . . . . . . .

VD-37 GREENBRE 60 kV Ignacio-Alto-Sausalito #2 & #1 60kV Lines C5 L-2 15.98% <10% <10% [lgnacio - Alto voltage conversion project
| SANRFLIGO KV c5 L2 | 1336% | <10% | <10%

California 1ISO/MID/RT

Page 19 of 39



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

Voltage Deviations

“% California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Dce;zztcer?p(;irgn 82211rr?er Szr(r)11r:er NIA Potential Mitigation Solutions
u u
Off-Peak | Light Load

No violations reported

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

Study Area: PG&E North Coast & North Bay - Summer Peak b X C |F s ISO
HIgh/LOW Voltage ‘, ” O I g!\'(gal g\ewed Future
Voltage (PU)
. . Category i T, .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

NCNB{SP'V' FRT SWRD 60 kV B L-1 1.09 113 >0.9
NCNB-SP-V-|' eRuITLND 60 kv GARBERVILLE - LAYTONVILLE 60KV B L-1 1.08 1.10 >0.9 Bridgeville - Garberville 115kV line

2 (Kekawaka JCt to Laytonville)
NCNB:;SP'V' GRBRVLLE 60 kV B L-1 1.12 1.16 >0.9
NCNE:SP'V' CLER LKE 60 kV B L-1 0.90 >0.9 >0.9
NCNBéSP'V' KONOCTI6 60 kV B L1 0.84 >0.9 0.98

Konocti - Eagle Rock 60kV Middletown 115kV project

NCNB-SP-V-

6 LOWR LKE 60 kv B L-1 0.82 >0.9 >0.9
NCNBY'SP'V' MIDDLTWN 60 kV B L-1 0.78 >0.9 >0.9
NCNBE;SP'V' GRANITE 60 kv c1 Bus 0.90 >0.9 >0.9
NCNBS;SP'V' HARTLEY 60 kV c1 Bus 088 >0.9 509
NCN%SP'V' CLER LKE 60 kV c1 Bus 088 >0.9 >0.9
NCNELSP'V' EGLE RCK 60 kV ?ESSOZAULT AT 31220 EGLE RCK c1 Bus 082 >0.9 >09  |Middietown 115KV project
NCNB1'28P'V' KONOCTI6 60 kV c1 Bus 082 >0.9 >0.9
NCNB1'33P'V' LOWR LKE 60 kV c1 Bus 080 >0.9 >0.9
NCNB1'43P'V' MIDDLTWN 60 kV c1 Bus 0.76 >0.9 >0.9

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

Study Area: PG&E North Coast & North Bay - Summer Peak b X C IF s ISO
High/Low Voltage ‘ y S gsg; g\ewed Future
Voltage (PU)
. . Category i T, .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNE;'SSP'V' FRT SWRD 60 kV c1 Bus >0.9 113 >0.9
NCNE;';P'V' FRUITLND 60 kV c1 Bus >0.9 110 >0.9
BUS FAULT AT 31308 LYTNVLLE ~ 60.00 Bridgeville - Garberville 115KV line
NCNE;'?SP'V' GRBRVLLE 60 kv c1 Bus 112 116 509
NCN%SP'V' KEKAWAKA 60 kV ct Bus 112 116 509
NCNE;'QSP'V' ELK 60 kV c2 | Breaker 087 082 081
NCNE;'OSP'V' PHILO 60 kV c2 | Breaker 0.90 087 0.86
NCNE;SP'V' GARCIA 60 kV c2 | Breaker 0.86 082 080
NCNE;'ZSP'V' COVELOS 60 kV c2 | Breaker 0.74 0.71 0.74
NCNE;'33P'V' WILLITS 60 KV c2 Breaker 0.75 071 0.70
NCNE;SP'V' BIG RIVR 60 kV c2 | Breaker 0.86 080 078
NCNE;_)SP'V' FRT BRGG 60 kV c2 | Breaker 0.82 077 075 | )
Mendocino 60 KV CB42 stuck nsta a. Itional reactive support near

NCNB-SP-V- Mendocino area

2% FRT SWRD 60 kV C2 Breaker 0.87 0.86 >0.9
NONESPAE1 FRuImLND 60 kv C2 | Breaker | 089 0.8 >09
NCNBz'SSP'V' GRBRVLLE 60 kV c2 | Breaker 0.84 083 >09
NCNBZ'QSP'V' KEKAWAKA 60 KV c2 | Breaker 081 080 >09

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

Study Area: PG&E North Coast & North Bay - Summer Peak s \ . .
| ~2 California ISO
H’gh/LOW VOItage ‘ Shaping a Renewed Future
Voltage (PU)
. . Category i e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

NCNB3'OSP'V' LYTNVLLE 60 kv C2 Breaker 0.75 0.72 0.75
NCNB3'18P'V' PNT ARNA 60 kV C2 | Breaker 086 0.82 080
NCNE;'ZSP'V' PTTR VLY 60 kV C2 Breaker 0.78 0.74 0.73
NCNB-SP-V- COVELOB 60 kV GARBERVILLE - LAYTONVILLE 60KV c3 L-1-1 >0.9 >0.9 0.88 - . .

33 (Kekawaka JCt to Laytonvill & GEYSER # 3 - Install additional reactive support in the

CLOVERDALE 115K (CLOVERDALE 115KV Mendocino area

P/ to MPE TAP1)
NCNE; 4SP V-1 LYTNVLLE 60 kv c3 L-1-1 >0.9 >0.9 0.90
NCNE;':P'V' CLER LKE 60 kV Cc3 L-1-1 0.90 >0.9 >0.9
NCNB-SP-V- GARBERVILLE - LAYTONVILLE 60KV

1- > >

36 KONOCTI6 60 kv (Kekawaka JCt to Laytonville) & Konocti - c3 LA 084 09 09 Middletown 115kV project

Qp.\/. Eagle Rock 60kV
NCN27SP v LOWR LKE 60 kV C3 L-1-1 0.82 >009 >09
NCNE":P'V' MIDDLTWN 60 kV C3 L-1-1 0.78 >0.9 >09
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak . .

) California ISO

Igh/LOW VoItage Shaping a Renewed Future

Voltage (PU)
_ . Category . ol Mitiqati ;
ID Substation Worst Contingency Category Description | 2018 Summer | 2018 Winter | 2023 Summer Potential Mitigation Solutions

Peak Peak Peak

NCN%'QSP'V' ELK 60 kV c3 L1-1 >0.9 >0.9 0.79

NCNIi—OSP-V- PHILO 60 KV c3 L1-1 >09 >09 0.80

NCNZ}SP'V' UKIAH 115 kV c3 L-1-1 0.90 090 082

NCNZ'ZSP'V' GARCIA 60 kV c3 L-1-1 >0.9 >09 0.79

NCNZ'SSP'V' COVELO6 60 kV Cc3 L-1-1 0.88 0.89 0.81

NCNZSP'V' GRANITE 60 kV C3 L-1-1 >0.9 >0.9 0.86

NCNE'E)SP'V' GUALALA 60 kV C3 L-1-1 >0.9 >0.9 0.89

NCNE'GSP'V' HARTLEY 60 kV C3 L-1-1 >0.9 >0.9 0.84

NCNE}SP'V' LUCERNE 115 kV C3 L-1-1 >0.9 >0.9 0.90

NCNE::P'V' WILLITS 60 KV c3 L-1-1 0.90 >09 0.80

NCNZ'QSP'V' BIG RIVR 60 kV MENDOCINO - REDBUD 115 KV c3 L-1-1 >09 >0.9 081

(MENDOCINO SUB TO LUCERN JCT2) & Install additional reactive support in the
NCNB-SP-V-| -\ PELLA 115 kv GEYSER # 3 - CLOVERDALE 115K c3 L-1-1 0.91 0.91 083  [Mendocino area.
50 (CLOVERDALE 115KV to MPE TAPA)
NCN%}SP'V' CLER LKE 60 kV c3 L-1-1 >0.9 >09 0.86
NCNBS'ZSP'V' CLOVRDLE 115 kv c3 L-1-1 089 0.90 0.82
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak L ) C IF $ ISO
High/Low Voltage - i gh)“fl:"“?"l Rae”ewed Peiuse
Voltage (PU)
ID Substation Worst Contingency Category Diiﬁ?p?g 0 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNE;SP'V' FRT BRGG 60 kV c3 L-1-1 >0.9 >09 0.79
NCNE;'fP'V' HPLND JT 60 kV c3 L-1-1 091 0.91 084
NCNE;':P'V' LYTNVLLE 60 kV c3 L-1-1 0.89 >0.9 082
NCNE;'GSP'V' MASONITE 60 kV c3 L-1-1 091 0.92 083
NCNE;'?SP'V' MENDOCNO 60 kV c3 L-1-1 092 0.92 083
NCNE;?P'V' MENDOCNO 115 kv c3 L-1-1 091 0.92 083
NCN%'QSP'V' MNDCNO M 115 kv c3 L-1-1 091 0.92 083
NCN%'OSP'V' PNT ARNA 60 kV c3 L-1-1 >0.9 >09 0.79
NCN%}SP'V' PTTR VLY 60 kV c3 L-1-1 >0.9 509 083
NCN%'ZSP'V' UPPR LKE 60 kV c3 L-1-1 >0.9 509 0.84
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay - Summer Peak 6 \ C |F . ISO
High/Low Voltage ‘ y S gh)a!:‘go' gewed Future
Voltage (PU)
) . Category i e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNBG'38P'V' GRANITE 60 kV C3 L-1-1 0.84 >0.9 >0.9
NCNE&SP'V' HARTLEY 60 kV C3 L-1-1 0.84 >0.9 >0.9
NCNB-SP-V-1" 1 ER LKE 60 kv C3 L-1-1 0.82 >0.9 >0.9
65 Ukiah-Hopland-Cloverdale 115 kV (Ukiah
NCNB-SP-V- sub 115kv to Hopland) & Konocti - Eagle Middletown 115kV Project
66 KONOCTI6 60 kV Rock 60KV C3 L-1-1 0.77 >0.9 >0.9
NCNBG;SP'V' LOWR LKE 60 kV C3 L-1-1 0.75 >0.9 >0.9
NCNBG':P'V' MIDDLTWN 60 kV C3 L-1-1 0.72 >0.9 >0.9
NCNBG'QSP'V' UPPR LKE 60 kV C3 L-1-1 0.87 >0.9 >0.9
Ukiah-Hopland-Cloverdale 115 kV (Ukiah . . .
NCNE;'OSP'V' GUALALA 60 kV sub 115kv to Hopland) & Fulton #1 60KV c3 L-1-1 >0.9 >0.9 089 'C';‘:L"’;glgeac“ve supportin 2022 at Annapolis
(Geyserville sub 60 kV to Geyserville JCt 6
Ukiah-Hopland-Cloverdale 115 kV (Ukiah . .
NCNE; 1SP V| EGLERCK 60 kV sub 115kv to Hopland) & EAGLE ROCK c3 L-1-1 0.88 >0.9 >0.9 ‘é‘;eTeEng":i E:r?:: ;(J’t:"‘;“ 60 kVline for
115/60 KV BANK NO.1 9 g
NCNB-SP-V-\ - ovELOB 60 kv | | c5 L2 >09 >09 089 3 ' '
72 Eagle Rock-Redbud & Cortina-Mendocino Install addition reactive support in
_SP.-V- No.1 115kV Mendocino area
NCNB73SP V-1 LYTNVLLE 60 kv c5 L2 >09 >09 090
NCNB7'43P'V' ALTO 60 kV c5 L2 085 >09 >09
NCNB-SP-V- . . . . . .
75 GREENBRE 60 kV Ignacio-Alto-Sausalito #2 & #1 60kV Lines C5 L-2 0.87 >0.9 >0.9 Ignacio - Alto voltage conversion project

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

Study Area: PG&E North Coast & North Bay - Summer Peak b \ C |F s ISO
High/Low Voltage ‘, 4 S gs‘g c1| gewed Future
Voltage (PU)
. . Category i e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Winter | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NCNE;'GSP'V' SAN RFLJ 60 kV cs L2 090 >0.9 >0.9
NCNE;'?SP'V' GUALALA 60 kV Tulucay-Vaca & Vaca-Lakeville 230kV Lines | C5 L2 >0.9 >0.9 089 gzzﬁglrae“t"’e supportin 2022 at Annapolis /

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

Study Area: PG&E North Coast & North Bay- Winter Peak s \ . .
| -2 California ISO
H’gh/LOW VOItage ‘ Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Dezcer?p?g 0 2015 Winter | 2018 Winter 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
NCNB;WP'V' MIDDLTWN 60 Bus Fault at EGLE RCK  115.00 C1 Bus 0.89 >0.9 >0.9 Middletown 115kV project
NCNB;NP'V' ELK 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNB;)WP'V' PHILO 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNBL"WP'V' GARCIA 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNB;NP'V' COVELOS 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNBQNP'V' WILLITS 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNB;WP'V' BIG RIVR 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNBéWP'V' FRT BRGG 60 C2 Breaker | NotSolved | Not Solved Not Solved nstall additional reacti "
Mendocino 60 KV CB42 stuck nsia a‘ Itional reactive support near

NCNB-WP-V- Mendocino area.

9 FRT SWRD 60 C2 Breaker Not Solved Not Solved Not Solved
NCNE:(\)N PVl FRUITLND 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNB1'¥VP'V' GRBRVLLE 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNE:;N P-V- KEKAWAKA 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNE:;N P-V- LYTNVLLE 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNE:XVP'V' PNT ARNA 60 C2 Breaker | NotSolved | Not Solved Not Solved
NCNE;';N P-V- PTTR VLY 60 C2 Breaker | NotSolved | Not Solved Not Solved

California 1ISO/MID/RT

Page 28 of 39



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Coast & North Bay- Winter Peak ‘/ \ C IF % ISO
High/Low Voltage ‘ y S gh)a!:‘gol Raenewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Deéslcer?p(:g 0 2015 Winter | 2018 Winter 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
NCNE;'gV PV konocTi 60 Cc3 L-1-1 0.87 >0.9 >0.9
Ukiah-Hopland-Cloverdale 115 kV (Ukiah

NCNB-WP-V- sub 115kv to Hopland) & Konocti - Eagle Middletown 115kV project

17 LOWR LKE 60 Rock 60KV C3 L-1-1 0.86 >0.9 >09
NCNE;'XVP'V' MIDDLTWN 60 c3 L-1-1 085 >0.9 >0.9
NCNE:S\)N PVl ALTo60 cs L2 078 >0.9 >0.9
NCNB-WP-V- . . . . . .

20 GREENBRE 60 Ignacio-Alto-Sausalito #2 & #1 60kV Lines C5 L-2 0.81 >0.9 >0.9 Ignacio - Alto voltage conversion project
NCNE;'¥VP'V' SAN RFLJ 60 cs L2 085 >0.9 >0.9

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

“3 California I1ISO

HIgh/LOW Voltage Shaping a Renewed Future
Voltage (PU)
. . Category N .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

No violations reported

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

Study Area: PG&E North Coast & North Bay - Summer Peak

Transient Stability

‘\3 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Summer Peak

2018 Summer Peak

2023 Summer Peak

Potential Mitigation Solutions

No violations reported.

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

Study Area: PG&E North Coast & North Bay- Winter Peak

Transient Stability

‘\3 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Winter Peak

2018 Winter Peak

2023 Winter Peak

Potential Mitigation Solutions

No violations reported.

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

Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

Transient Stability

‘\3 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Summer Off-Peak

2018 Summer Light Load

N/A

Potential Mitigation Solutions

No violations reported.

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

Study Area: PG&E North Coast & North Bay - Summer Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Winter Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Winter Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: PG&E North Valley - Summer Peak é \ . .
<’ California ISO
Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NV-SP-T-1 [Palermo-Wyandotte 115 kV Line Normal A Normal <100 <100 108 Reconductor the tap.
NV-SP-T-2 [Cottonwood-Red Bluff 60 kV Line NewBus 230/60 kV Transformer B T-1 NA <100 101 Dispatch local generator
NV-SP-T-3 [Cottonwood-Red Bluff 60 kV Line Coleman-Red Bluff 60 kV Line B L-1 104 <100 <100 |Interim operating solution
, Add bus tie breaker at Palermo 115
NV-GP-T-4 | Saribou No-11 2307115160 kY BUS FAULT AT 31482 PALERMO 115.00 c Bus 105 106 106 |KV bus or new 11560 kV transformer
Transformer at Caribou
NV-SP-T-5 E;t;le Mountain-Butte No.1 115 kV 1B1U580|:)AULT AT 31504 TBLE MTN Bus 2 Cf Bus 112 <100 <100 |Interim operating solution
Sycamore Creek-Notre Dame-Table  [BUS FAULT AT 31504 TBLE MTN Bus 1 . . .
NV-SP-T-6 Mountain 115 kV Line 115.00 C1 Bus 146 <100 <100 |Interim operating solution
NV-SP-T-7 [Table Mountain-Paradise 115 kV Line 1B1U580|:)AULT AT 31504 TBLE MTN Bus 1 C1 Bus 111 <100 <100 |Interim operating solution
NV-SP-T-8 [Cottonwood-Red Bluff 60 kV Line BUS FAULT AT 30107 NewBus 230.00 C1 Bus NA <100 102 Dispatch local generator
Table Mountain-Butte No.1 115 kV TBLE MTN BUS Section F PARALLEL BKR
NV-SP-T-9 Line STUCK 115KV C2 Stuck Bkr NA 155 156 [Upgrade Table Mtn. 115 kV bus
Sycamore Creek-Notre Dame-Table  [TBLE MTN BUS 1 PARALLEL BKR STUCK
NV-SP-T-10 Mountain 115 kV Line 115KV C2 Stuck Bkr NA 150 152 Upgrade Table Mtn. 115 kV bus
NV-SP-T-11 [Table Mountain-Paradise 115 kV Line I%EVMTN BUS 1 PARALLEL BKR STUCK C2 Stuck Bkr NA 115 118 Upgrade Table Mtn. 115 kV bus
Round Mountain-Cottonwood(E) No.2 |Round Mountain No.1 500/230 kV Transformer .
NV-SP-T12 1030 4y Line & Cottonwood-Round Mountain 230 kV Line c3 N-1-1 <100 101 101 |Congestion Management
. Round Mountain-Cottonwood(E) No.2 230 kV
NV-gp-T-13 [Round Mountain-Cottonwood(E) No.3 |, ;"¢ ) g Mountain No.1 500/230 kv c3 N-1-1 109 113 113 |Congestion Management
230 kV Line
Transformer
. Sycamore Creek-Notre Dame-Table Mountain
NV-SP-T-14 I;t:e Mountain-Butte No-1 115KV 1451/ ine & Table Mountain-Butte No2 115 | C3 N-1-1 134 <100 <100  |Interim operating solution
kV Line
. Sycamore Creek-Notre Dame-Table Mountain
NV-SP-T-15 I;Z'e Mountain-Butte No-2 115 KV 1445/ | ine & Table Mountain-Butte No1 115 | C3 N-1-1 133 <100 <100 |Interim operating solution
kV Line
Sycamore Creek-Notre Dame-Table |Table Mountain-Butte No.1 115 kV Line & . . .
NV-SPT-16 |y ountain 115 kv Line Table Mountain-Butte No.2 115 kV Line c3 N-1-1 130 <100 <100 {Interim operating solution

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

Study Area: PG&E North Valley - Summer Peak

@ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Diztci?p(:irgn 82015 82018 82023 Potential Mitigation Solutions
ummer ummer ummer
Peak Peak Peak
. NewBus 230/60 kV Transformer & Cottonwood- .
NV-SP-T-17 [Coleman-Red Bluff 60 kV Line Red BIff 60 KV Line C3 N-1-1 NA 107 119 Dispatch local generator
NV-SP-T-18 |Cottonwood-Red Bluff 60 kv Line | 25cade-Benton-Deschutes 60 kV Line & c3 N-1-1 127 <100 <100  |Interim operating solution
Coleman-Cottonwood 60 kV Line
NV-SP-T-19 |Cottonwood-Red Bluff 60 kv Line | 0tonwood No-160kV Line & NewBus 230/60 | -, N-1-1 NA 107 120 |Dispatch local generator
kV Transformer
NV-SP-T-20 Tgble Mountain-Butte No.1 115 kV Sycamore Creek-Notre Dame-Table Mountain 5 DCTL 153 <100 <100 |interim operating solution
Line and Table Mount

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

Study Area: PG&E North Valley - Summer Peak

Voltage Deviations

“3 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak

NV-SP-VD-1 VINA 60 kV NewBus 230/60 kV Transformer B T-1 NA <5.0 5.2 Dispatch local generator
NV-SP-VD-2 VINA 60 kV Cottonwood-Red Bluff 60 kV Line B L-1 104 <5.0 <5.0 [Interim operating solution
NV-SP-VD-3 TYLER 60 kV NewBus-Tyler 60 kV Line B L-1 NA 11.4 12.6  |Dispatch local generator
NV-SP-VD-4 ANTLER 60 kV Cascade No.1 115/60/13.8 kV Transformer B T-1 57 <5.0 <5.0 [Interim operating solution
NV-SP-VD-5 GERBER 60 kV NewBus 230/60 kV Transformer B T-1 NA 6.8 7.3 Dispatch local generator
NV-SP-VD-6 | CR CANAL 60 kV NewBus-Tyler 60 kV Line B L-1 NA 11.3 12.6  |Dispatch local generator
NV-SP-VD-7 [ DIRYVLLE 60 kV NewBus 230/60 kV Transformer B T-1 NA <5.0 5.1 Dispatch local generator
NV-SP-VD-8| DIRYVLLE 60 kV Cottonwood-Red Bluff 60 kV Line B L-1 10.2 <5.0 <5.0 [Interim operating solution
NV-SP-VD-9| LP FB SP 60 kV NewBus 230/60 kV Transformer B T-1 NA 6.7 7.2 Dispatch local generator
NV'S1F(;'VD' LS MLNSJ 60 kV NewBus 230/60 kV Transformer B T-1 NA <5.0 52  |Dispatch local generator
NV-SP-VD- . . . .

11 LS MLNSJ 60 kV Cottonwood-Red Bluff 60 kV Line B L-1 10.3 <5.0 <5.0 |Interim operating solution
NV-SP-VD- : ; ;

19 MTN GATE 60 kV Cascade No.1 115/60/13.8 kV Transformer B T 5.7 <5.0 <5.0 |Interim operating solution
NV-SP-VD- . .

13 RASN JNT 60 kV NewBus-Tyler 60 kV Line B L-1 NA 1.1 12.3  [Dispatch local generator
NV-SP-VD- .

14 RED BLFF 60 kV NewBus 230/60 kV Transformer B T-1 NA 6.7 7.2 Dispatch local generator
NV-SP-VD- . . . .

RED BLFF 60 kV Cottonwood-Red Bluff 60 kV Line B L-1 14.0 <5.0 <5.0 |Interim operating solution

15
NV_S1|Z_VD_ STLLWATR 60 kV Cascade No.1 115/60/13.8 kV Transformer B T-1 54 <5.0 <5.0 |Interim operating solution
NV-SP-D- | sycAMORE 115 kv Sycamore Creek-Notre Dame-Table Mountain B L1 5.2 <5.0 <50  |Interim operating solution

17 115kV Line
NV-S1|;-VD- VINA 60 kV BUS FAULT AT 31604 COTTONWD  60.00 C1 Bus Diverge <10.0 <10.0 [Interim operating solution
NV'S12'VD' TYLER 60 kV BUS FAULT AT 31597 NewBus  60.00 o Bus NA 12.1 12.4  |Dispatch local generator
NV-S;J-VD- VOLTA 60 kV BUS FAULT AT 31604 COTTONWD  60.00 C1 Bus Diverge <10.0 <10.0 [Interim operating solution
NV-82F1’-VD- GIRVAN 60 kV BUS FAULT AT 31604 COTTONWD  60.00 C1 Bus Diverge <10.0 <10.0 [Interim operating solution
NV‘SZZ'VD' CHICO B 115 kV I131U580|;AULT AT 31504 TBLE MTN Bus 1 C1 Bus 10.7 <10.0 <10.0 |Interim operating solution

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

Study Area: PG&E North Valley - Summer Peak

Voltage Deviations

“’% California 1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

NV-SP-VD- i i i i

23 ANDERSON 60 kV BUS FAULT AT 31604 COTTONWD  60.00 C1 Bus Diverge <10.0 <10.0 [Interim operating solution
R TSI Y BUS FAULT AT 31604 COTTONWD  60.00 |  Cf Bus | Diverge | <100 | <10.0 |Interim operating solution
NV'S;'VD' CR CANAL 60 kv BUS FAULT AT 31597 NewBus  60.00 C1 Bus NA 121 12.3  [Dispatch local generator
W pEscruTs 6o ky BUS FAULT AT 31604 COTTONWD 6000 | Cf Bus | Diverge | <100 | <100 [interim operating solution
NV'S;'VD' DIRYVLLE 60 kV BUS FAULT AT 31604 COTTONWD  60.00 C1 Bus Diverge <10.0 <10.0 [Interim operating solution
WD Ls sy 6oky BUS FAULT AT 31604 COTTONWD  60.00 |  Cf Bus | Diverge | <100 | <10.0 |{Interim operating solution
NV'SZZ'VD' RASN JNT 60 kV BUS FAULT AT 31597 NewBus  60.00 C1 Bus NA 11.8 121 [Dispatch local generator
WL | repeLFFeokv BUS FAULT AT 31604 COTTONWD 6000 | Cf Bus | Diverge | <100 | <100 [interim operating solution
NV'S;'VD' WNTU PMS 60 kV BUS FAULT AT 31604 COTTONWD  60.00 C1 Bus Diverge <10.0 <10.0  [Interim operating solution
NV'S:;'VD' CHICO B 115kV I?;EVMTN BUS 1 PARALLEL BKR STUCK C2 Stuck Bkr <10.0 11.4 11.3  |Upgrade Table Mtn. 115 kV bus

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

Study Area: PG&E North Valley - Summer Peak

‘“‘3 California ISO

H'gh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NV-SP-V-1 TYLER 60 kV Base Case A Normal 0.92 >(0.95 >0.95 Dispatch local generator
NV-SP-V-2 RASN JNT 60 kV Base Case A Normal 0.92 >0.95 >(.95 Dispatch local generator
NV-SP-V-3 VINA 60 kV Cottonwood-Red Bluff 60 kV Line B L-1 0.85 >0.9 >0.9 Interim operating solution
NV-SP-V-4 TYLER 60 kV NewBus-Tyler 60 kV Line B L-1 NA 0.91 0.89 Dispatch local generator
NV-SP-V-5 | CR CANAL 60 kV NewBus-Tyler 60 kV Line B L-1 NA 0.91 0.89 Dispatch local generator
NV-SP-V-6 DIRYVLLE 60 kV Cottonwood-Red Bluff 60 kV Line B L-1 0.87 >0.9 >0.9 Interim operating solution
NV-SP-V-7 [ LS MLNSJ 60 kV Cottonwood-Red Bluff 60 kV Line B L-1 0.85 >0.9 >0.9 Interim operating solution
NV-SP-V-8 RED BLFF 60 kV Cottonwood-Red Bluff 60 kV Line B L-1 0.84 >0.9 >0.9 Interim operating solution
NV-SP-V-9 VINA 60 kV géj gOFAULT AT 31604 COTTONWD C1 Bus Diverge >0.9 >0.9 Interim operating solution
NV-SP-V-10 VOLTA 60 kV Eéj SOFAULT AT 31604 COTTONWD C1 Bus Diverge >0.9 >0.9 Interim operating solution
NV-SP-V-11 GIRVAN 60 kV géj gOFAULT AT 31604 COTTONWD C1 Bus Diverge >0.9 >0.9 Interim operating solution
NV-SP-V-12 | ANDERSON 60 kV E(;J gOFAULT AT 31604 COTTONWD C1 Bus Diverge >0.9 >0.9 Interim operating solution
NV-SP-V-13 | CLMN FSH 60 kV GB(;J gOFAULT AT 31604 COTTONWD C1 Bus Diverge >0.9 >0.9 Interim operating solution
NV-SP-V-14 | DESCHUTS 60 kV g,éJ gOFAULT AT 31604 COTTONWD C1 Bus Diverge >0.9 >0.9 Interim operating solution
NV-SP-V-15 | DIRYVLLE 60 kV GB(;J gOFAULT AT 31604 COTTONWD C1 Bus Diverge >0.9 >0.9 Interim operating solution
NV-SP-V-16 | LS MLNSJ 60 kV g,éJ gOFAULT AT 31604 COTTONWD C1 Bus Diverge >0.9 >0.9 Interim operating solution
NV-SP-V-17 | RED BLFF 60 kV 2(;’] §0FAULT AT 31604 COTTONWD C1 Bus Diverge >0.9 >0.9 Interim operating solution
Cottonwood-Red Bluff 60 kV Line & . . .
NV-SP-V-18 VINA 60 kV Coleman-Cottonwood 60 kV Line C3 N-1-1 0.68 >0.9 >0.9 Interim operating solution
Cascade-Benton-Deschutes 60 kV Line & . . .
NV-SP-V-19 ANTLER 60 kV Cascade No.1 115/60/13.8 KV Transformer C3 N-1-1 0.70 >0.9 >0.9 Interim operating solution
Cottonwood-Red Bluff 60 kV Line & NewBus .
NV-SP-V-20 GERBER 60 kV 230/60 KV Transformer C3 N-1-1 NA >0.9 0.88 Dispatch local generator
CRBOU2-3  11.50 Unit ID 1 & Caribou- .
NV-SP-V-21 CHESTER 60 kV Table Mountain 230 KV Line C3 N-1-1 0.85 0.85 0.80 Dispatch local generator
CRBOU2-3  11.50 Unit ID 2 & Caribou- .
NV-SP-V-22 |  GANSNER 60 kV Table Mountain 230 KV Line C3 N-1-1 0.88 0.88 0.85 Dispatch local generator

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

Study Area: PG&E North Valley - Summer Peak

‘“‘3 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Diiﬁ?pc:gn 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NV-SP-V-23 |  KESWICK 60 kv g:zg:g:53”1“’1”1gzzi?gtgiso#:;/ngg‘;ir c3 N-1-1 0.77 >0.9 509 |Interim operating solution
NV-SP-V-24 | BIG MDWS 60 kv ?:b?fblifmain1;'3%°kl\J/”[ti£ 1 & Caribou- c3 N-1-1 088 087 083 |Dispatch local generator
NV-SP-V-25 | CLARK RD 60 kV ifabr']zf'(\)"ﬁ::i”DNEo'si\ﬁ% :Ji/lftS(I)DkY c3 N-1-1 0.86 0.88 0.86  [Table Mtn. 60 KV voltage support
NV-SP-V-26 | CNTRVLLE 60 kv ;fabr:‘:f'\o";:‘::i”DNE°'Si§’L(X1 Li’lf?DkY c3 N-1-1 0.86 088 086  |Table Min. 60 kV voltage support
NV-SP-V-27 | DE SABLA 60 kV ifabr';f';"ﬁ:rti”DNE"'sﬁi% :Jillf?DkY c3 N-1-1 0.85 0.88 0.85  [Table Mtn. 60 KV voltage support
NV-SP-V-28 | DIRYVLLE 60 kv gﬂ;vé"onkz\f&g Tie Line & Cottonwood-Red | -4 N-1-1 0.86 >0.9 >09 |Interim operating solution
NV-SP-V-29 [ EST QNCY 60 kV ?fb?faifmaingé%okg/”firl]g 1 & Caribou- c3 N-1-1 0.89 0.89 084  |Dispatch local generator
NV-SP-V-30 | FRNCHGLH 60 kv g::z:gz§§”1t°1“1;Z;f:‘;tgisoT‘:;/n';’;fnf‘er c3 N-1-1 0.86 509 509 |Interim operating solution
NV-SP-V-31 | GRYS FLT 60 kV ?:b?SI\L/JIifntain1;3500kl\'llnlitirl12 1 & Caribou- c3 N-1-1 0.88 0.87 083  |Dispatch local generator
NV-SP-V-32 | HMLTN BR 60 kV ?:bBlS,\%fmaingé%(’kl\i”ﬁr:g 1 & Caribou- c3 N-1-1 0.88 0.87 082 |Dispatch local generator
NV-SP-V-33 | LS MLNSJ 60 kV ggﬁgmgg(g:"gig ggef\'/‘ fﬁg KWline& | o N-1-1 0.85 >0.9 509 |Interim operating solution
NV-SP-V-34 | LS MLNSJ 60 kV Sg&%%ﬁ"&’igf;ﬁﬂfo KVLine & NewBus | g N-1-1 NA >0.9 089 |Dispatch local generator
NV-SP-V-35 | MTN GATE 60 kV g:zz:g:S§”1t°1”1;ZZ??gtgisoT':;/n;’;‘:nf‘er c3 N-1-1 0.70 >0.9 509 |Interim operating solution
NV-SP-V-36 | PEACHTON 60 kV ;fabr:‘:f'\o"r?:;‘:a;”DNEO'siﬁ% L%??D"Y c3 N-1-1 0.89 >0.9 09 |Table Mtn. 60 kV voltage support
NV-SP-V-37 | RED BLFF 60 kV gg'ﬁ;‘};’;g d“;g(’jwéﬁf%% kk\\// LL'I’;Z & c3 N-1-1 0.68 >0.9 509 |Interim operating solution
T T o I N I N I it
NV-SP-V-39 |  STLLWATR 60 kV 8:22:3:S§”1“’1”1;ZZ??gtgisoT':;/nZ'f’;‘:rir c3 N-1-1 0.73 >0.9 509 |Interim operating solution
NV-SP-V-40 | TRES VIS 60 kv ifabr'zf'c\)"r?;‘:rﬂ”[)';"'sﬁi% :Ji/lf?D"Y c3 N-1-1 0.87 0.90 0.88  [Table Mtn. 60 KV voltage support
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak s ‘ I 5
< ifornia |
Transient Stability \ = y CO gxpingc gnewedSFSz
Transient Stability Perf
ID Contingency Category Category ransient Stabilty Performance Potential Mitigation Solutions
Description 2015 Summer Peak 2018 Summer Peak 2023 Summer Peak
Cottonwood 230 KV Bus SLG fault with Bus SLOWIth) »5 6 kv buses with voltage
NV-SP-TS-1 . C9 delayed L g No issue No issue SPS
delayed clearing clearing dip issues

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E North Valley - Summer Peak

Single Contingency Load Drop

<7 2 California

1ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E North Valley - Summer Peak

Single Source Substation with more than 100 MW Load

<7 A California 1ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

2015 Summer
Peak

2018 Summer Peak

2023 Summer
Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

@, California 1SO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
NV-NP-T-1 [Trinity-Keswick 60 kV Line ?%LLONWOOD BUS PARALLEL BKR STUCK C2 Stuck Bkr 104 <100 Redispatch Humboldt generation
NV-NP-T-2 [Keswick-Cascade 60 kV Line ?%LLONWOOD BUS PARALLEL BKR STUCK C2 Stuck Bkr 126 <100 Redispatch Humboldt generation
NV-NP-T-3 |Keswick-Cascade 60 kV Line Bridgevile-Cottonwood 115 kV Line & Trinity- c3 N-1-1 17 <100 Redispatch Humboldt generation

Cottonwood 115 kV Line

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

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

“’% California 1ISO

VOItage Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
NV-NP-VD-1 TYLER 60 kV NewBus-Tyler 60 kV Line B L-1 NA 5.6 Dispatch local generator
NV-NP-VD-2 GERBER 60 kV NewBus 230/60 kV Transformer B T-1 NA 5.2 Dispatch local generator
NV-NP-VD-3| CR CANAL 60 kV NewBus-Tyler 60 kV Line B L-1 NA 5.6 Dispatch local generator
NV-NP-VD-4 | EST QNCY 60 kV Caribou No.11 230/115/60 KV Transformer B T-1 75 10.3 Dispatch local generator or new 115/60 kv
transformer at Caribou
NV-NP-VD-5]| LP FB SP 60 kV NewBus 230/60 kV Transformer B T-1 NA 5.2 Dispatch local generator
NV-NP-VD-6| RASN JNT 60 kV NewBus-Tyler 60 kV Line B L-1 NA 54 Dispatch local generator
NV-NP-VD-7 | RED BLFF 60 kV NewBus 230/60 kV Transformer B T-1 NA 5.3 Dispatch local generator
NV-NP-VD-8| EST QNCY 60 kV Table Mountain 230 kV Bus Section 1D C1 Bus 13.2 12.8 Dispatch local generator
NV-NP-VD-9| EST QNCY 60 kV gﬁﬁtiMOUNTAlN CB 202 BUS PARALLEL C2 Stuck Bkr 16.3 16.0 Dispatch local generator
NVNP-VD- | pepcHTON 60 kv Palermo-Pease 115V Line and Pease-Rio c5 DCTL 14.6 <10.0 Dispatch local generator
10 0so 115 kV Line

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

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

‘“‘3 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7.7 12015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

NV-NP-V-1 PPL 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-2 OWID 115 kV Normal A N-0 1.05 1.06 Under review for possible exemption
NV-NP-V-3 VINA 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-4 BLACK 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-5 GLENN 230 kV Normal A N-0 1.05 1.06 Under review for possible exemption
NV-NP-V-6 PIT 4 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-7 PIT 6 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-8 PIT 7 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-9 TYLER 60 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
NV-NP-V-10 ANTLER 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-11 BENTON 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-12 DELEVN 230 kV Normal A N-0 1.06 1.07 Under review for possible exemption
NV-NP-V-13 GERBER 60 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
NV-NP-V-14 HONCUT 115 kV Normal A N-0 1.05 1.06 Under review for possible exemption
NV-NP-V-15 HRIDGE 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-16 JESSUP 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
NV-NP-V-17 KILARC 60 kV Normal A N-0 <1.05 1.08 Under review for possible exemption
NV-NP-V-18 NewBus 60 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
NV-NP-V-19 [  0105-WD 115 kV Normal A N-0 <1.05 1.08 Under review for possible exemption
NV-NP-V-20 BIG BAR 60 kV Normal A N-0 1.06 1.07 Under review for possible exemption
NV-NP-V-21 CARBERY 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-22 CASCADE 60 kV Normal A N-0 1.05 1.06 Under review for possible exemption
NV-NP-V-23 [ CASCADE 115 kV Normal A N-0 1.05 1.07 Under review for possible exemption
NV-NP-V-24 HYAMPOM 60 kV Normal A N-0 1.05 1.07 Under review for possible exemption
NV-NP-V-25 [  KESWICK 60 kV Normal A N-0 1.05 1.07 Under review for possible exemption
NV-NP-V-26 PALERMO 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-27 [ PALERMO 115kV Normal A N-0 1.06 1.07 Under review for possible exemption
NV-NP-V-28 PANRAMA 115 kV Normal A N-0 1.07 1.09 Under review for possible exemption
NV-NP-V-29 [ SPI_AND 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
NV-NP-V-30 [ TRINITY 60 kV Normal A N-0 1.07 1.08 Under review for possible exemption
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2013/2014 I1SO Reliability Assessment - Study Results

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

‘“‘3 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7.7 12015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

NV-NP-V-31 TRINITY 115 kV Normal A N-0 1.07 1.08 Under review for possible exemption
NV-NP-V-32 | WHEELBR 115 kV Normal A N-0 1.07 1.09 Under review for possible exemption
NV-NP-V-33 | APT ORVC 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-34 [ CEDR CRK 60 kV Normal A N-0 <1.05 1.08 Under review for possible exemption
NV-NP-V-35 [ CHALLNGE 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-36 [ COTWDPGE 115 kV Normal A N-0 1.07 1.09 Under review for possible exemption
NV-NP-V-37 [ COVE_RD. 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-38 [ COVERDTP 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-39 [ COWCK TP 60 kV Normal A N-0 <1.05 1.08 Under review for possible exemption
NV-NP-V-40 [ CR CANAL 60 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
NV-NP-V-41 [ DELEVNB1 230 kV Normal A N-0 1.06 1.07 Under review for possible exemption
NV-NP-V-42 [ DESCHUTS 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-43 [ DIRYVLLE 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-44 [ FRBSTNTP 115 kV Normal A N-0 1.05 1.06 Under review for possible exemption
NV-NP-V-45 [ FRNCHGLH 60 kV Normal A N-0 1.06 1.07 Under review for possible exemption
NV-NP-V-46 [ FRSTGLEN 115kV Normal A N-0 1.06 1.07 Under review for possible exemption
NV-NP-V-47 [ GROUSCRK 60 kV Normal A N-0 1.05 1.07 Under review for possible exemption
NV-NP-V-48 [ HATLOSCK 60 kV Normal A N-0 1.06 1.07 Under review for possible exemption
NV-NP-V-49 [ HT CRKRG 60 kV Normal A N-0 1.06 1.07 Under review for possible exemption
NV-NP-V-50 [ KLLY RDE 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-51 [ LOGAN CR 230 kV Normal A N-0 1.06 1.07 Under review for possible exemption
NV-NP-V-52 [ LP FB SP 60 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
NV-NP-V-53 [ LS MLNSJ 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-54 [ LSNA PCC 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-55 [ MALACHA1 115 kV Normal A N-0 1.06 1.06 Under review for possible exemption
NV-NP-V-56 [ MTN GATE 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-57 [ NEO REDT 60 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
NV-NP-V-58 [ OLSEN JT 60 kV Normal A N-0 <1.05 1.08 Under review for possible exemption
NV-NP-V-59 [ OREGNTRL 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-60 [ OREGNTRL 115 kV Normal A N-0 1.05 1.07 Under review for possible exemption
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2013/2014 I1SO Reliability Assessment - Study Results

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

‘“‘3 California ISO

H'gh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7.7 12015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
NV-NP-V-61 [ OROENEGY 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-62 [ OROVILLE 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-63 | PIT 4 JT 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-64 [ PIT 5 JT 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-65 [ PIT 6 JT 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-66 | PIT 7 JT 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-67 [ PIT 7JT2 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-68 [ RASN JNT 60 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
NV-NP-V-69 [ RED B JT 60 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
NV-NP-V-70 [ RED BLFF 60 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
NV-NP-V-71 [ ROUND MT 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-72 | SLYCREEK 115 kV Normal A N-0 1.05 1.06 Under review for possible exemption
NV-NP-V-73 [ SMPSN-AN 115 kV Normal A N-0 1.07 1.09 Under review for possible exemption
NV-NP-V-74 [ STLLWATR 60 kV Normal A N-0 1.05 1.06 Under review for possible exemption
NV-NP-V-75 [  WHITMORE 60 kV Normal A N-0 <1.05 1.08 Under review for possible exemption
NV-NP-V-76 [  WILDWOOD 115 kV Normal A N-0 1.07 1.07 Under review for possible exemption
NV-NP-V-77 [ WNTU PMS 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
NV-NP-V-78 [ WODLF TP 115 kV Normal A N-0 1.05 1.06 Under review for possible exemption
NV-NP-V-79 [ WYANDTTE 115 kV Normal A N-0 1.05 1.06 Under review for possible exemption
NV-NP-V-80 |  GANSNER 60 kv 'I(?:bBIeUI\‘A‘o?J vt & Caribou B G-11L-1 0.89 50.9 Dispatch local generator
NV-NP-V-81 | SPANSHCK 60 kV ?:b?moi ntaiﬁi% l;\r}'tL'iE; & Caribou B G-1/L-1 089 >0.9 Dispatch local generator
NV-NP-V-82 [ EST QNCY 60 kV Table Mountain 230 kV Bus Section 1D C1 Bus 0.88 0.89 Dispatch local generator
NV-NP-V-83 [ EST QNCY 60 kV ;’:ﬁi&?g’ﬂgz CB202BUS C2 Stuck Bkr 0.84 0.86 Dispatch local generator
ribou No.2 60 kV Lin ribou No.11 .

NV-NP-V-84 | EST QNCY 60 kV g:?o m‘; 0 k\?gransforfnzrca bou No c3 N-1-1 0.89 0.85 Dispatch local generator
NV-NP-V-85 | PEACHTON 60 kV 22':2”1“;'5335261 15KV Line and Pease-Rio | g DCTL 0.87 >0.9 Table Mtn. 60 kV area voltage support
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2013/2014 I1SO Reliability Assessment - Study Results

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

Transient Stability

“2 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Summer Off-Peak

2018 Summer Light Load

N/A

Potential Mitigation Solutions

No issues identified

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-5
PG&E Central Valley - Sacramento
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sacramento - Summer Peak é X . .
<’ California ISO
Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SAC-SP-T-1 [Brighton - Davis 115 kV Line West Sacramento - Brighton 115 kV Line B L-1 106 <100 <100 |Interim operating solution
SAC-SP-T-2 xicz Dixon 115/60 kV Transformer \,,- - bixon 115/60 kV Transformer No. 9 B T-1 119 <100 <100  |Interim operating solution
SAC-SP-T-3 (Cortina 60 kV Line No. 3 WADHAM Unit ID 1 & Cortina No. 4 60 kV Line B G-1/L-1 106 <100 <100 |Interim operating solution
SAC-SP-T-4 [Woodland - Davis 115 kV Line BUS FAULT AT 31984 BRIGHTN 115.00 C1 Bus 188 <100 <100 [Interim operating solution
SAC-SP-T-5 |Rio Oso - Woodland 115 kV No. 2 BUS FAULT AT 31984 BRIGHTN 115.00 C1 Bus 112 <100 <100 [Interim operating solution
SAC-SP-T-6 [Rio Oso - Woodland 115 kV No. 1 BUS FAULT AT 31984 BRIGHTN 115.00 C1 Bus 110 <100 <100 [Interim operating solution
SAC-SP-T-7 E‘r‘]’eoso - West Sacramento 115KV 15 )q EAULT AT 31984 BRIGHTN 115.00 C1 Bus 158 <100 <100 |Interim operating solution
Vaca Dixon 230/115 kV Transformer  [VACA-DIX E 230 kV Bus 2 and VACA-DIX F . .
SAC-SP-T-8 No. 3 930 KV Bus 2 - OB 62 C2 Stuck Bkr <100 112 121 Operating solution
SAC-SP-T-9 \[\/jicj Dixon 230/115 kV Transformer \F/QIC;/:\(;DIX E 230 kV Bus 1 and Bus 2 - CB 202 c2 Stuck Bk <100 107 115 |Operating solution
SAC-SP-T-10{Rio Oso - Brighton 230 kV Line E;'Iﬁr—eR'O OSOT1SkVBus Tand2-CB02 | o) | gyuekBkr | 108 <100 <100 [Interim operating solution
SAC-SP-T-11|Woodland - Davis 115 KV Line E;'Iﬁr—eR'O 0SO 115kVBus 1.and 2- CB 102 2 Stuck Bkr | 124 <100 <100 |Interim operating solution
SAC-SP-T-12 \If\i/::t Sacramento - Brighton 115 kV Esi-lﬁr_eRlo 0SO 115 kVBus 1.and 2- CB 102 Cc2 Stuck Bkr 113 <100 <100 |Interim operating solution
SAC-SP-T-13|Brighton - Davis 115 KV Line E;'Iﬁr—eR'O OSOT1SkVBus Tand2-CB02 | o) | guekBkr | 140 <100 <100 |Interim operating solution
. Brighton 230/115 kV Transformer No. 10 & . . .
SAC-SP-T-14|Rio Oso - Woodland 115 kV No. 1 Brighton 230/115 kV Transformer No. 9 C3 N-1-1 102 <100 <100 |Interim operating solution
. . Brighton 230/115 kV Transformer No. 10 & . . .
SAC-SP-T-15|Woodland - Davis 115 kV Line Brighton 230/115 kV Transformer No. 9 C3 N-1-1 179 <100 <100 |Interim operating solution
. Brighton 230/115 kV Transformer No. 10 & . . .
SAC-SP-T-16|Rio Oso - Woodland 115 kV No. 2 Brighton 230/115 kV Transformer No. 9 C3 N-1-1 107 <100 <100 |Interim operating solution
SAG-SP-T-17|West Sacramento - Davis 115 kV Line | oociand - Davis 115V Line & Brighton - c3 N-1-1 112 <100 <100 |Interim operating solution
Davis 115 kV Line
Brighton 230/115 kV Transformer No. |Woodland - Davis 115 kV Line & Brighton . . .
SAC-SP-T-18 9 9301115 KV Transformer No. 10 C3 N-1-1 108 <100 <100 |Interim operating solution
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2013/2014 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sacramento - Summer Off-Peak & Summer Light Load

“3 California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load

No issues identified.

California ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sacramento - Summer Off-Peak & Summer Light Load

o =2 Calitornia ISO
VoItage Deviations ‘. 1 Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer | Select..
Off-Peak | Light Load
No issues identified.

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

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

‘“‘3 California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category R 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

SAC-NP-V-1 HALE 115 kV Normal A N-0 1.07 1.07 Under review for possible exemption
SAC-NP-V-2 DAVIS 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
SAC-NP-V-3 HALE2 115 kV Normal A N-0 1.07 1.07 Under review for possible exemption
SAC-NP-V-4 CAMPUS 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
SAC-NP-V-5 CORT_D 115kV Normal A N-0 1.07 1.06 Under review for possible exemption
SAC-NP-V-6 SUISUN 115 kV Normal A N-0 1.07 1.07 Under review for possible exemption
SAC-NP-V-7 TRAVIS 115 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
SAC-NP-V-8 [ CORTINA 115 kV Normal A N-0 1.07 1.06 Under review for possible exemption
SAC-NP-V-9 CORTINA 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
SAC;';P_V- JAMESON 115 kV Normal A N-0 1.07 1.07 Under review for possible exemption
SAC;:]P'V' MADISON 115 kV Normal A N-0 1.08 1.08 Under review for possible exemption
SAC;';IP'V' VACA-CB 115 kV Normal A N-0 1.08 <1.05 Under review for possible exemption
SAC;I;’IP-V- WINTERS 60 KV Normal A N-0 1.07 <1.05 Under review for possible exemption
SAC;':P_V_ AMERIGAS 115 kV Normal A N-0 1.08 1.08 Under review for possible exemption
SAC;I;IP-V- BTAV-JCT 60 kV Normal A N-0 1.08 <1.05 Under review for possible exemption
SAC;';P_V_ CORDELIA 115 kV Normal A N-0 1.08 1.08 Under review for possible exemption
SAC;I\?IP-V- DIXONCAN 60 kV Normal A N-0 1.07 <1.05 Under review for possible exemption
SAC;,;P'V' DIXONCAN 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
SAC;ZIP-V- DIXONPGE 60 kV Normal A N-0 1.07 <1.05 Under review for possible exemption
SAC;;P'V' DIXONPGE 115 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
SAC;;IP-V- MAINE-PR 60 kV Normal A N-0 1.08 <1.05 Under review for possible exemption
SAC;;P'V' PUTH CRK 115 kV Normal A N-0 1.08 1.08 Under review for possible exemption
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2013/2014 I1SO Reliability Assessment - Study Results

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

“!‘, California 1ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category R 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

SAC;;IP-V- SCHMLBCH 115 kV Normal A N-0 1.07 1.07 Under review for possible exemption
SAC;:P'V' TRVS_HPT 115 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
SAC;;‘P'V' VACA-DIX 115 kV Normal A N-0 1.08 1.08 Under review for possible exemption
SAC;;P'V' VACA-DXN 60 kV Normal A N-0 1.08 <1.05 Under review for possible exemption
SAC;;P'V' VACAVLL1 115 kV Normal A N-0 1.08 1.08 Under review for possible exemption
SAC;;P'V' VACAVLL2 115 kV Normal A N-0 1.08 1.08 Under review for possible exemption
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2013/2014 I1SO Reliability Assessment - Study Results

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

Transient Stability

“2 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Summer Off-Peak

2018 Summer Light Load

N/A

Potential Mitigation Solutions

No issues identified.

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

Study Area: PG&E Central Valley Sacramento - Summer Peak “
&~3 California ISO
o Lalifornia
Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
, . . West Sacramento - Brighton 115 kV Line & . . .

SAC-SP-T-19|Brighton - Davis 115 kV Line Woodland - Davis 115 kV Line C3 N-1-1 161 <100 <100 |Interim operating solution

Vaca Dixon 230/115 kV Transformer  [Vaca Dixon 230/115 kV Transformer No. 3 & . .
SAC-SP-T-20 No. 2 Vaca Dixon 230/115 kV Transformer No. 4 C3 N-1-1 <100 111 120 |Operating solution

Vaca Dixon 230/115 kV Transformer  [Vaca Dixon 230/115 kV Transformer No. 2 & . .
SAC-SP-T-21 No. 3 Vaca Dixon 230115 kV Transformer No. 4 C3 N-1-1 <100 114 123 |Operating solution

Vaca Dixon 230/115 kV Transformer  [Vaca Dixon 230/115 kV Transformer No. 2 & . .
SAC-SP-T-22 No. 4 Vaca Dixon 230115 kV Transformer No. 3 C3 N-1-1 <100 114 123 |Operating solution

Vaca Dixon 230/115 kV Transformer  [Vaca Dixon 230/115 kV Transformer No. 3 & . . .
SAC-SP-T-23 No. 2 Vaca Dixon 230/115 kV Transformer No. 4 C3 N-1-1 138 <100 <100  |Interim operating solution

Vaca Dixon 230/115 kV Transformer  [Vaca Dixon 230/115 kV Transformer No. 3 & . . .
SAC-SP-T-24 No. 2A Vaca Dixon 230/115 kV Transformer No. 4 C3 N-1-1 165 <100 <100 |Interim operating solution
SAC-SP-T-25|Woodland - Davis 115 kV Line Rio Oso-Woodland #1 115 kV Line & Rio Oso- | 5 DCTL 104 <100 <100 |Interim operating solution

Woodland #2 115

SAC-SP-T-26 |Brighton - Davis 115 kV Line Rio Oso-Woodland #1 115 kVLine & Rio Oso- | 5 DCTL 111 <100 <100 |Interim operating solution

Woodland #2 115

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

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

Voltage Deviations

“’% California 1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SAC'S1P'VD- POST 115 kV West Sacramento - Brighton 115 kV Line B L-1 76 <5.0 <50 |Interim operating solution
SAC'SZP'VD' DAVIS 115 kV West Sacramento - Brighton 115 kV Line B L-1 52 <5.0 <50 |Interim operating solution
SAC%P'VD- CAMPUS 115 kV West Sacramento - Brighton 115 kV Line B L-1 52 <5.0 <50 |Interim operating solution
SAC-SP-VD- . .

4 CORT_D 115kV Cortina 230/115 kV Transformer No. 4 B T <5.0 54 <5.0 [Cortina 60 kV area voltage support
SAC“EP'VD' WILKINS 60 kV Cortina 60 kV Line No. 1 B L-1 6.2 6.9 75  [Cortina 60 KV area voltage support
SAC'S7P'VD' DEEPWATR 115 kV West Sacramento - Brighton 115 KV Line B L-1 7.8 <5.0 <5.0  |Interim operating solution
SAC“ZP'VD' W.SCRMNO 115 kV West Sacramento - Brighton 115 kV Line B L-1 76 <10.0 <10.0 |Interim operating solution
SAC-SP-VD- . . .

10 POST 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 229 <10.0 <10.0 |Interim operating solution
SAC-SP-VD- . . .

1 WCRP 115 kV BUS FAULT AT 31984 BRIGHTN  115.00 C1 Bus 234 <10.0 <10.0 [Interim operating solution
SAC-SP-VD- . . .

19 DAVIS 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 20.7 <10.0 <10.0 |Interim operating solution
SAC-SP-VD- . . .

13 CAMPUS 115 kV BUS FAULT AT 31984 BRIGHTN  115.00 C1 Bus 20.7 <10.0 <10.0 [Interim operating solution
SAC-SP-VD- . . .

1 WOODLD 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 15.4 <10.0 <10.0 |Interim operating solution
SAC-SP-VD- . . .

15 ZAMORA 115 kV BUS FAULT AT 31984 BRIGHTN  115.00 C1 Bus 12.1 <10.0 <10.0 [Interim operating solution
SAC-SP-VD- . . .

BRKR SLG 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 219 <10.0 <10.0 |Interim operating solution

16
SAC'?;'VD' DEEPWATR 115 kV BUS FAULT AT 31984 BRIGHTN  115.00 C1 Bus 235 <10.0 <10.0 [Interim operating solution
SAC-SP-VD- . . .

18 KNIGHTLD 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 1.7 <10.0 <10.0 |Interim operating solution
SAC-SP-VD- . . .

19 W.SCRMNO 115 kV BUS FAULT AT 31984 BRIGHTN  115.00 C1 Bus 23.2 <10.0 <10.0 [Interim operating solution
SAC'ZSOP'VD' WOODLD 115 kV (lg;i-lﬁr_eRlo OSO115kV Bus 1 and 2 - CB 102 C2 Stuck Bkr 10.0 <10.0 <10.0  |Interim operating solution

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

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

Voltage Deviations

“’% California 1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer Summer
Peak Peak Peak
SAC';P'VD' ZAMORA 115 KV (F:ji'lﬁr—eR'O 0SO 115KV Bus 1 and 2 - CB 102 C2 | StuckBkr | 110 <10.0 <100 |Interim operating solution
SAC'ZSZP V-1 KNIGHTLD 115 kv Eji-lﬁr_eRlo 0SO 115 kV Bus 1 and 2 - CB 102 C2 | StuckBkr | 110 <10.0 <10.0  |Interim operating solution
SAC-SP-VD- Rio Oso-West Sacramento 115 kV Line & West . . .
2 POST 115 kV Sacramento-Brighton 115 kV Line C5 DCTL 12.5 <10.0 <10.0 |Interim operating solution
SAC-SP-VD- Rio Oso-West Sacramento 115 kV Line & West . . .
" DEEPWATR 115 kV Sacramento-Brighton 115 kV Line C5 DCTL 12.7 <10.0 <10.0 [Interim operating solution
SAC-SP-VD- Rio Oso-West Sacramento 115 kV Line & West . . .
25 W.SCRMNO 115 kV Sacramento-Brighton 115 kV Line C5 DCTL 12.5 <10.0 <10.0 |Interim operating solution

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

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

‘“‘3 California ISO

H'gh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
SAC-SP-V-1 CORTINA 115 kV Normal A N-0 1.06 1.06 1.05 Under review for possible exemption
SAC-SP-V-2 | PLAINFLD 60 kV Vaca Dixon 115/60 kV Transformer No. 9 B T-1 0.88 >0.9 >0.9 Interim operating solution
SAC-SP-V-3 POST 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 0.78 >0.9 >0.9 Interim operating solution
SAC-SP-V-4 WCRP 115 kV BUS FAULT AT 31984 BRIGHTN  115.00 C1 Bus 0.78 >0.9 >0.9 Interim operating solution
SAC-SP-V-5 DAVIS 115 kV BUS FAULT AT 31984 BRIGHTN  115.00 C1 Bus 0.78 >0.9 >0.9 Interim operating solution
SAC-SP-V-6 CAMPUS 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 0.78 >0.9 >0.9 Interim operating solution
SAC-SP-V-7 WOODLD 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 0.83 >0.9 >0.9 Interim operating solution
SAC-SP-V-8 ZAMORA 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 0.86 >0.9 >0.9 Interim operating solution
SAC-SP-V-9| BRKRSLG 115kV BUS FAULT AT 31984 BRIGHTN  115.00 C1 Bus 0.78 >0.9 >0.9 Interim operating solution
SAC-SP-V-10[ DEEPWATR 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 0.78 >0.9 >0.9 Interim operating solution
SAC-SP-V-11 KNIGHTLD 115 kV BUS FAULT AT 31984 BRIGHTN  115.00 C1 Bus 0.87 >0.9 >0.9 Interim operating solution
SAC-SP-V-12|  PLAINFLD 60 kV ggcs ;AULT AT 30460 VACA-DIX 230,00 C1 Bus 0.89 >0.9 >0.9 Interim operating solution
SAC-SP-V-13|  W.SCRMNO 115 kV BUS FAULT AT 31984 BRIGHTN ~ 115.00 C1 Bus 0.78 >0.9 >0.9 Interim operating solution
SAC-SP-V-14| PLAINFLD 60 kv ngﬁaﬁlﬂ)r(e E230kVBus 1 and Bus 2- CB C2 | StuckBkr 0.87 >0.9 >09 |Interim operating solution
SAC-SP-V-15|  WOODLD 115 kv fgf;;lﬁeoso 15kVBus 1and 2-CB c2 | swekBkr | 088 509 09 |Interim operating solution
SAC-SP-V-16|  ZAMORA 115 kV ?gf;;ﬁeoso 115kVBus 1and2-CB C2 | StuckBkr 0.87 >0.9 >09 |Interim operating solution
SAC-SP-V-17| KNIGHTLD 115 kv fgf;;lﬁeoso 15kVBus 1and 2-CB c2 | StuckBkr 0.88 >0.9 >09 |Interim operating solution
Rio Oso - Brighton 230 kV Line & Brighton - . . .
SAC-SP-V-18 POST 115 kV Bellota 230 KV Line C3 N-1-1 0.75 >0.9 >0.9 Interim operating solution
SAC-SP-V-19|  WCRP 115 kV Rio Oso - Brighton 230 kV Line & Brighton - | N-1-1 0.75 >0.9 >09 |Interim operating solution
Bellota 230 kV Line

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

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

A California 1SO

H'gh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

SAC-SP-v-20|  DAVIS 115 kv Rio Oso - Brighton 230 kV Line & Brighton - | - N-1-1 075 >0.9 09 |Interim operating solution

Bellota 230 kV Line

Cortina 230/115/60 kV Transformer No. 1 & .
SAC-SP-V-21 DRAKE 60 kV Cortina 230/115 kV Transformer No. 4 C3 N-1-1 >0.9 0.89 0.88 Cortina 60 kV area voltage support
SAC-SP-V-22|  CAMPUS 115 kv Rio Oso - Brighton 230 kV Line & Brighton - | - N-1-1 075 >0.9 09 |Interim operating solution

Bellota 230 kV Line

Cortina 230/115 kV Transformer No. 4 & .
SAC-SP-V-23|  COLUSA 60 kV Cortina 230/115/60 kV Transformer No. 1 C3 N-1-1 0.88 0.87 0.87 Cortina 60 kV area voltage support
SAC-SP-V-24|  WOODLD 115 kv Rio Oso - Brighton 230 kV Line & Brighton - | N-1-1 0.80 509 509 |Interim operating solution

Bellota 230 kV Line
SAC-SP-V-25|  ZAMORA 115 KV Rio Oso - Brighton 230 kV Line & Brighton - | -5 N-1-1 0.84 >0.9 >09 |Interim operating solution

Bellota 230 kV Line

Cortina 230/115 kV Transformer No. 4 & .
SAC-SP-V-26( MAXWELL 60 kV Cortina 230/115/60 kV Transformer No. 1 C3 N-1-1 0.90 0.89 0.88 Cortina 60 kV area voltage support

Cortina 230/115/60 kV Transformer No. 1 & .
SAC-SP-V-27( ARBUCKLE 60 kV Cortina 230/115 KV Transformer No. 4 C3 N-1-1 >0.9 >0.9 0.89 Cortina 60 kV area voltage support
SAC-SP-V-28| BRKR SLG 115 kV Rio Oso - Brighton 230 kV Line & Brighton - | N-1-1 0.75 >0.9 >09 |Interim operating solution

Bellota 230 kV Line
SAC-SP-V-29| DEEPWATR 115 kV Rio Oso - Brighton 230 kV Line & Brighton - | ¢y N-1-1 0.75 >0.9 >09 |Interim operating solution

Bellota 230 kV Line

Cortina 230/115 kV Transformer No. 4 & .
SAC-SP-V-30f DUNNIGAN 60 kV Cortina 230/115/60 kV Transformer No. 1 C3 N-1-1 0.89 0.88 0.87 Cortina 60 kV area voltage support
SAC-SP-V-31| GRAND IS 115kV Rio Oso - Brighton 230 kV Line & Brighton - | ¢y N-1-1 0.73 >0.9 >09 |Interim operating solution

Bellota 230 kV Line

Cortina 230/115/60 kV Transformer No. 1 & .
SAC-SP-V-32( HARINTON 60 kV Cortina 230/115 KV Transformer No. 4 C3 N-1-1 >0.9 0.89 0.89 Cortina 60 kV area voltage support
SAC-SP-V-33| KNIGHTLD 115 KV Rio Oso - Brighton 230 kV Line & Brighton - | ¢y N-1-1 0.85 >0.9 >09 [Interim operating solution

Bellota 230 kV Line

Vaca Dixon 230/115 kV Transformer No. 3 & . . .
SAC-SP-V-34| PLAINFLD 60 kV Vaca Dixon 230/115 kV Transformer No. 4 C3 N-1-1 0.86 >0.9 >0.9 Interim operating solution
SAC-SP-V-35| W.SCRMNO 115 kV Rio Oso - Brighton 230 kV Line & Brighton - | N-1-1 0.75 >0.9 >09 |Interim operating solution

Bellota 230 kV Line
SAC-SP-V-36|  POST 115 kv Rio Oso-West Sacramento 115 kV Line & c5 DCTL 089 >0.9 509 |Interim operating solution

West Sacramento-Brig

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

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

“!‘, California 1ISO

H'gh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
SAC-SP-V-37|  DAVIS 115 kv Rio Oso-West Sacramento 115 kV Line & c5 DCTL 089 50.9 09 [Interim operating solution
West Sacramento-Brig
SAC-SP-V-38|  CAMPUS 115 KV Rio Oso-West Sacramento 115 kV Line & C5 DCTL 0.89 >0.9 >09 |Interim operating solution
West Sacramento-Brig
SAC-SP-V-39| DEEPWATR 115 kV Rio Oso-West Sacramento 115 kV Line & c5 DCTL 088 >0.9 09 [Interim operating solution
West Sacramento-Brig
SAC-SP-V-40| W.SCRMNO 115 KV Rio Oso-West Sacramento 115 kV Line & c5 DCTL 0.89 >0.9 >09 |Interim operating solution
West Sacramento-Brig

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

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

Transient Stability

“3 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Summer Peak

2018 Summer Peak

2023 Summer Peak

Potential Mitigation Solutions

No issues identified.

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

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

Single Contingency Load Drop

<7 A California 1SO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sacramento - Summer Peak

Single Source Substation with more than 100 MW Load

<7 A California 1ISO

Shaping a Renewed Future

Load Served (MW)
ID Substation 2015 Summer 2023 Summer Potential Mitigation Solutions
2018 Summer Peak
Peak Peak
SAC-SP-SS- Vacaville 102 107 116 Upgradel 1 15.".\/ lines to be able to normally close
1 bus sectionalizing breaker

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

Study Area: PG&E Central Valley Sierra - Summer Peak
<’ A California 1ISO
Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SlERA;SP-T- Drum - Higgins 115 kV Line B:{TD ?IO Os0 115 kV No. 2 Line & CHI.PARK B G-1/L-1 102 <100 <100 |Interim operating solution
SlERAZ-SP-T- Colgate - Smartville 60 kV Line No. 2 g‘?;lfax\ésﬁouqlt ID1 & Colgate - Smartville B G-1/L-1 114 118 <100  |Serve Wheatland from Nicolaus side.
SIERA-SP-T-|Drum - Grass Valley - Weimar 60 kV  [ROLLINSF Unit ID 1 & Colgate-Grass Valley Distribution load transfer / disable
: . B G-1/L-1 112 118 130 .

3 Line 60 kV Line automatics
SIERA-SP-T- . . o . . .

4 Drum - Rio Oso 115 kV No. 2 Line Higgins - Bell 115 kV Line B L-1 102 100 <100  |Operating solution
SlERAgSP-T- Pease - Rio Oso 115 kV Line SHSS 1FAULT AT 30330RI00SO 23000 C1 Bus 102 <100 <100 |Interim operating solution
SIERA-SP-T- . . . .

6 Drum - Rio Oso 115 kV No. 2 Line BUS FAULT AT 32232 HIGGINS  115.00 C1 Bus 104 103 101 Operating solution
SIERA-SP-T- M|ssour| Flat - Gold Hill 115 kV No. 1 BUSI FAULT AT 32018 GOLDHILL  115.00 1 Bus <100 103 108 Rearrange or upgrade Gold Hill 115

7 Line Section 2E kV bus
SIERA-SP-T- |Eldorado - Missouri Flat 115 kV No. 2 [BUS FAULT AT 32018 GOLDHILL  115.00 Rearrange or upgrade Gold Hill 115

) . C1 Bus 195 209 218

8 Line Section 2E kV bus

SIERA-SP-T- |Eldorado - Missouri Flat 115 kV No. 1 [BUS FAULT AT 32018 GOLDHILL  115.00 Rearrange or upgrade Gold Hill 115
) . C1 Bus 191 203 214

9 Line Section 2E kV bus
SIERA-SP-T- . . . . . .

10 Pease - Rio Oso 115 kV Line RIO 0SO 230 kV Bus 1 and 2 - CB 202 Failure C2 Stuck Bkr 132 <100 <100 |Interim operating solution
SlER’?;SP-T- Palermo - Bogue 115 kV Line RIO 0SO 230 kV Bus 1 and 2 - CB 202 Failure C2 Stuck Bkr 104 <100 <100 |Interim operating solution
SlER':\éSP-T- Bogue - Rio Oso 115 kV Line RIO OSO 230 kV Bus 1 and 2 - CB 202 Failure C2 Stuck Bkr 122 <100 <100 |Interim operating solution
SlER':\éSP-T- East Nicolaus - Rio Oso 115 kV Line  |RIO OSO 230 kV Bus 1 and 2 - CB 202 Failure C2 Stuck Bkr 130 <100 <100 |Interim operating solution
SIERA-SP-T- NA GQLDHILL 230 kV Bus 1 and 2 - CB 202 2 Stuck Bkr Diverge Diverge Diverge Nevy SPS (part of Atlantic-Placer 115

14 Failure kV line project)

SIERA-SP-T-|Gold Hill 230/115 kV Transformer No. [Drum - Higgins 115 kV Line & Gold Hill 230/115 c3 N-1-1 14 <100 <100 |Interim operating solution

15 1 kV Transformer No. 2
SIERA-SP-T-|Gold Hill 230/115 kV Transformer No. [Drum - Higgins 115 kV Line & Gold Hill 230/115 c3 N-1-1 15 <100 <100 |Interim operating solution

16 2 kV Transformer No. 1

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

Study Area: PG&E Central Valley Sierra - Summer Peak \
&~3 California ISO
o Lalifornia
Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

SIERA-SP-T- | oy cer - Gold Hill 115 KV Line No. 1 | - Higgins 115V Line & Placer - Gold Hill | ., N-1-1 118 <100 <100 [Interim operating solution

17 115 kV Line No. 2
SIERA-SP-T- | oy cer - Gold Hill 115 KV Line No. 2 | U™ - Higgins 115V Line & Placer - Gold Hill | ., N-1-1 126 <100 <100 [Interim operating solution

18 115 kV Line No. 1
SIERA-SP-T- . . Table Mountain - Rio Oso 230 kV Line & . . .

19 Pease - Rio Oso 115 kV Line Colgate - Rio Oso 230 KV Line C3 N-1-1 110 <100 <100 |Interim operating solution
SIERA-SP-T-| . Rio Oso 230/115 kV Bank No. 2 & Rio Oso - . . .

20 Rio Oso 230/115 kV Bank No. 1 Brighton 230 kV Line C3 N-1-1 103 <100 <100 |Interim operating solution
SIERA-SP-T-| . . . Atlantic - Gold Hill 230 kV Line & Rio Oso - . . .

91 Rio Oso - Lincoln 115 kV Line Atlantic 230 kV Line No. 1 C3 N-1-1 101 <100 <100 |Interim operating solution
SIERA-SP-T- . . Higgins - Bell 115 kV Line & Drum - Rio Oso , ,

2 Drum - Rio Oso 115 kV No. 2 Line 115 kV No. 1 Line C3 N-1-1 135 131 126  |Operating solution
SIERA-SP-T- . . Drum - Rio Oso 115 kV No. 2 Line & Higgins - . .

2 Drum - Rio Oso 115 kV No. 1 Line Bell 115 KV Line C3 N-1-1 134 133 126 |Operating solution
SIERA-SP-T- |Missouri Flat - Gold Hill 115 kV No. 1 [Gold Hill - Clarksville 115 kV Line & Missouri . .

2% |Line Flat - Gold Hill 115 kV No. 2 Line c3 N-1-1 155 <100 105 |Operating solution
SIERA-SP-T-|. . . Atlantic - Gold Hill 230 kV Line & Rio Oso - . . .

25 Lincoln - Pleasant Grove 115 kV Line Atlantic 230 kV Line No. 1 C3 N-1-1 101 <100 <100 |Interim operating solution
SIERA-SP-T- . . Colgate-Rio Oso 230 kV Line & Table Mountain- . . .

2% Pease - Rio Oso 115 kV Line Rio Oso 230 kV C5 DCTL 109 <100 <100 |Interim operating solution
SIERA-SP-T- - . Placer-Gold Hill No. 1 115 kV Line & Placer- . . .

7 Drum - Higgins 115 kV Line Gold Hill No. 2 115 KV Line C5 DCTL 153 <100 <100 |Interim operating solution
SIERA-SP-T- Gold Hill 230/115 kV Transformer No. 1 & Gold . . . New SPS (part of Atlantic-Placer 115

s VA Hill 230/115 kV Transformer No. 2 c3 N-1-1 Diverge | Diverge | Diverge |, e roject)

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

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

Voltage Deviations

“3 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SlE\%\_}SP- HIGGINS 115 kV Drum - Higgins 115 kV Line B L-1 5.7 <5.0 <5.0  [Interim operating solution
SIERA-SP- ELDORAD 115 kv BUS‘ FAULT AT 32018 GOLDHILL  115.00 1 Bus 18.0 175 186 New SPS (part of Atlantic-Placer 115 kV line
VD-2 Section 2E project)
SlE\%\:sSP- ENCINAL 60 kV BUS FAULT AT 32332 PEASE 60.00 C1 Bus <10.0 11.4 11.9  |Table Mtn. 60 kV area voltage support
SIERA-SP- SHPRING 115 kV BUS‘ FAULT AT 32018 GOLDHILL  115.00 1 Bus 256 25,9 973 Ne\(v SPS (part of Atlantic-Placer 115 kV line
VD-4 Section 2E project)
SIERA-SP- APPLE HL 115 kV BUS. FAULT AT 32018 GOLDHILL  115.00 1 Bus 16.0 153 16.2 New SPS (part of Atlantic-Placer 115 kV line
VD-5 Section 2E project)
SIERA-SP- DMND SPR 115 kV BUS‘ FAULT AT 32018 GOLDHILL  115.00 1 Bus 24 1 24 1 255 Ne\(v SPS (part of Atlantic-Placer 115 kV line
VD-6 Section 2E project)
SIEVRé\_-?SP- LIVE OAK 60 kV BUS FAULT AT 32332 PEASE 60.00 C1 Bus <10.0 10.8 11.3  |Table Mtn. 60 kV area voltage support
SIERA-SP- PLCRVLB2 115 kV BUS‘ FAULT AT 32018 GOLDHILL  115.00 1 Bus 932 932 245 Ne\(v SPS (part of Atlantic-Placer 115 kV line
VD-8 Section 2E project)
SIERA-SP- PLCRVLB3 115 kV BUS. FAULT AT 32018 GOLDHILL  115.00 1 Bus 932 932 245 Ne\{v SPS (part of Atlantic-Placer 115 kV line
VD-9 Section 2E project)
SIERA-SP- SPICAMIN 115 kV BUS‘ FAULT AT 32018 GOLDHILL 115.00 1 Bus 16.0 15.3 16.2 New SPS (part of Atlantic-Placer 115 kV line
VD-10 Section 2E project)
SIERA-SP- NA GQLDHILL 230 kV Bus 1and 2 - CB 202 2 Stuck Bkr Diverge Diverge Diverge Ne\{v SPS (part of Atlantic-Placer 115 kV line
VD-11 Failure project)
SIERA-SP- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .
VD-12 AUBURN 60 kV Gold Hill No. 2 115 kV Line C5 DCTL 18.5 <10.0 <10.0 |Interim operating solution
SIERA-SP- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .
VD-13 HALSEY 60 kV Gold Hill No. 2 115 kV Line C5 DCTL 18.0 <10.0 <10.0 |Interim operating solution
SIERA-SP- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .
VD-14 PENRYN 60 kV Gold Hill No. 2 115 kV Line C5 DCTL 19.0 <10.0 <10.0 |Interim operating solution
SIERA-SP- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .
VD-15 PLACER 115 kV Gold Hill No. 2 115 kV Line C5 DCTL 18.8 <10.0 <10.0 |Interim operating solution
SIERA-SP- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .
VD-16 HIGGINS 115 kV Gold Hill No. 2 115 kV Line C5 DCTL 16.1 <10.0 <10.0 |Interim operating solution
SIERA-SP- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .
VD-17 BELL PGE 115 kV Gold Hill No. 2 115 kV Line C5 DCTL 18.2 <10.0 <10.0 |Interim operating solution
SIERA-SP- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .
VD-18 MTN_QUAR 60 kV Gold Hill No. 2 115 kV Line C5 DCTL 18.6 <10.0 <10.0 |Interim operating solution
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2013/2014 I1SO Reliability Assessment - Study Results

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

‘“‘3 California ISO

H'gh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
SlERA1'SP-V- DEL MAR 60 kV Normal A N-0 0.94 >0.95 >0.95 Interim operating solution
SlERAZ_SP_V_ SIERRAPI 60 kV Normal A N-0 0.94 >0.95 >0.95 Interim operating solution
SlER'A;;SP-V- WHEATLND 60 kV Normal A N-0 >0.95 0.94 >0.95 Serve Wheatland from Nicolaus side.
SERA-SPV-! BEALE 260 kv NARROWS2 UnitID 1 & Colgate - B G-1IL-1 0.89 0.90 09 [Serve Wheatland from Nicolaus side.
4 Smartville 60 kV Line No. 1
SIERA-SP-V- FORST HL 60 kV OXBOW F Ur.1|t ID 1 & Colgate-Grass B G/L-1 509 509 0.88 Dlstrlbut!on load transfer / disable
5 Valley 60 kV Line automatics
SIERA-SP-V- GRSS VLY 60 kV ROLLINSF Unit ID 1 & Colgate-Grass Valley B GA/L1 509 50.9 0.88 Dlstrlbut!on load transfer / disable
6 60 kV Line automatics
SIERA-SPV\ WHEATLND 60 kv NARROWS2 Unit D 1 & Colgate - B G-1IL-1 0.88 0.87 09 [Serve Wheatland from Nicolaus side.
7 Smartville 60 kV Line No. 1
SIERA-SP-V- ELDORAD 115 kV BUS FAULT AT 32018 GOLDHILL 1 Bus 0.80 0.82 0.80 Ne\(v SPS (part of Atlantic-Placer 115 kV line
8 115.00 Section 2E project)
SlERAS;SP'V' ENCINAL 60 kV BUS FAULT AT 32332 PEASE 60.00 C1 Bus 0.89 0.89 0.88 Table Mtn. 60 kV area voltage support
SIERA-SP-V- SHPRING 115 kV BUS FAULT AT 32018 GOLDHILL c1 Bus 073 0.74 0.71 Ne\fv SPS (part of Atlantic-Placer 115 kV line
10 115.00 Section 2E project)
SIERA-SP-V- APPLE HL 115 kv BUS FAULT AT 32018 GOLDHILL 1 Bus 0.82 0.84 0.82 New SPS (part of Atlantic-Placer 115 kV line
11 115.00 Section 2E project)
SIERA-SP-V- DMND SER 115 kV BUS FAULT AT 32018 GOLDHILL c1 Bus 0.74 0.75 0.72 Ne\fv SPS (part of Atlantic-Placer 115 kV line
12 115.00 Section 2E project)
SlER'?éSP'V' LIVE OAK 60 kV BUS FAULT AT 32332 PEASE 60.00 C1 Bus 0.89 0.89 0.88 Table Mtn. 60 kV area voltage support
SIERA-SP-V- PLCRVLB2 115 kV BUS FAULT AT 32018 GOLDHILL Cf Bus 0.74 0.76 073 Ne\fv SPS (part of Atlantic-Placer 115 kV line
14 115.00 Section 2E project)
SIERA-SP-V- PLCRVLB3 115 kV BUS FAULT AT 32018 GOLDHILL c1 Bus 0.74 0.76 0.73 Ne\{v SPS (part of Atlantic-Placer 115 kV line
15 115.00 Section 2E project)
SIERA-SP-V- SPICAMIN 115 kV BUS FAULT AT 32018 GOLDHILL Cf Bus 0.82 0.84 0.82 Ne\fv SPS (part of Atlantic-Placer 115 kV line
16 115.00 Section 2E project)
SIERA-SP-V- NA GQLDHILL 230 kV Bus 1and 2 - CB 202 2 Stuck Bkr Diverge Diverge Diverge Ne\{v SPS (part of Atlantic-Placer 115 kV line
17 Failure project)
SIERA-SP-V- Atlantic - Gold Hill 230 kV Line & Rio Oso - . . .
18 TAYLOR 60 kV Atlantic 230 kV Line No. 1 C3 N-1-1 0.76 >0.9 >0.9 Interim operating solution
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2013/2014 I1SO Reliability Assessment - Study Results

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

‘/‘z‘ California ISO

H'gh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

SIERA-SP-V- Atlantic - Gold Hill 230 kV Line & Rio Oso - ) . .

19 DEL MAR 60 kV Atlantic 230 kV Line No. 1 C3 N-1-1 0.74 >0.9 >0.9 Interim operating solution
SIERA-SP-V- Atlantic - Gold Hill 230 kV Line & Rio Oso - . . .

20 ROCKLIN 60 kV Atlantic 230 KV Line No. 1 C3 N-1-1 0.76 >0.9 >0.9 Interim operating solution
SIERA-SP-V- Atlantic - Gold Hill 230 kV Line & Rio Oso - ) . .

21 PLSNT GR 115 kV Atlantic 230 kV Line No. 1 C3 N-1-1 0.88 >0.9 >0.9 Interim operating solution
SIERA-SP-V- Atlantic - Gold Hill 230 kV Line & Rio Oso - . . .

2 SIERRAPI 60 kV Atlantic 230 KV Line No. 1 C3 N-1-1 0.74 >0.9 >0.9 Interim operating solution
SIERA-SP-V- NA Gold Hill 230/115 kV Transformer No. 1 & C3 NA-1 Diverge Diverge Diverqe New SPS (part of Atlantic-Placer 115 kV line

23 Gold Hill 230/115 KV Transformer No. 2 g 9 % loroject)
SIERA-SP-V- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .

o4 AUBURN 60 kV Gold Hill No. 2 115 kV Line C5 DCTL 0.83 >0.9 >0.9 Interim operating solution
SIERA-SP-V- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .

25 HALSEY 60 kV Gold Hill No. 2 115 kV Line C5 DCTL 0.83 >0.9 >0.9 Interim operating solution
SIERA-SP-V- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .

2% PENRYN 60 kV Gold Hill No. 2 115 kV Line C5 DCTL 0.81 >0.9 >0.9 Interim operating solution
SIERA-SP-V- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .

97 PLACER 115 kV Gold Hill No. 2 115 kV Line C5 DCTL 0.79 >0.9 >0.9 Interim operating solution
SIERA-SP-V- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .

28 HIGGINS 115 kV Gold Hill No. 2 115 kV Line C5 DCTL 0.83 >0.9 >0.9 Interim operating solution
SIERA-SP-V- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .

29 BELL PGE 115 kV Gold Hill No. 2 115 kV Line C5 DCTL 0.79 >0.9 >0.9 Interim operating solution
SIERA-SP-V- Placer-Gold Hill No. 1 115 kV Line & Placer- . . .

30 MTN_QUAR 60 kV Gold Hill No. 2 115 kV Line C5 DCTL 0.82 >0.9 >0.9 Interim operating solution
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Page 5 of 8



2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

“)y California ISO

Transient Stablllty Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Category fansieTe STy " eTommanc Potential Mitigation Solutions
Description 2015 Summer Peak 2018 Summer Peak 2023 Summer Peak
. . Bus SLG with . .
SIERA-SP- GoIdIHlll 230 kV Bus SLG fault with delayed 9 delayed Diverge No issue 29 buses WIth voltage dip Gold Hill T2 SPS
TS-1 clearing dlearing issues

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

Single Contingency Load Drop

<7 2 California

1ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

Single Source Substation with more than 100 MW Load

<7 A California 1ISO

Shaping a Renewed Future

Load Served (MW)
D Substation 2015 Summer 2023 Summer Potential Mitigation Solutions
2018 Summer Peak
Peak Peak
SIE;A_ ;SP' Clarksville 115 kV 107 114 126 Loop the station
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load ‘/ ‘ . .
-2 California ISO
Thermal Overloads ‘. Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
SIERA-NP-T- Drum - Higgins 115 kV Line GQLDHILL 230 kV Bus 1and 2 - CB 202 2 Stuck Bk 128 <100 Nevy SPS (part of Atlantic-Placer 115
1 Failure kV line project)
SIERA-NP-T- o . Gold Hill 230/115 kV Transformer No. 1 & Gold New SPS (part of Atlantic-Placer 115
g |Prum-Higgins 115 kVLine Hill 230/115 KV Transformer No. 2 e N-1-1 121 <100 KV line project)
SIERA-NP-T- | i - Rio Os0 115 KV No. 2 Line | 19gins - Bell 115 V' Line & Drum - Rio Oso Cc3 N-1-1 107 110 Operating solution
3 115 kV No. 1 Line
SIERA-NP-T- . . Higgins - Bell 115 kV Line & Drum - Rio Oso , ,
4 Drum - Rio Oso 115 kV No. 1 Line 115 kV No. 2 Line C3 N-1-1 120 123 Operating solution

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

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

“’% California 1ISO

VOItage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load

SIERA-NP- . . .

VD-1 HARTER 60 kV Pease 115/60 kV Transformer No. 2 B T-1 16.3 <5.0 Interim operating solution
SIERA-NP- ) ! !

VD-2 ENCINAL 60 kV Pease 115/60 kV Transformer No. 2 B T 14.2 <5.0 Interim operating solution
SIERA-NP- . . .

VD3 MRYSVLE 60 kV Pease 115/60 kV Transformer No. 2 B T-1 16.4 <5.0 Interim operating solution
SIERA-NP- . ) !

VD4 LIVE OAK 60 kV Pease 115/60 kV Transformer No. 2 B T 13.5 <5.0 Interim operating solution
SIERA-NP- . . .

VD5 MRYSVLLE 60 kV Pease 115/60 kV Transformer No. 2 B T-1 16.4 <5.0 Interim operating solution
SlE\;{E')A_'GNP' HARTER 60 kV BUS FAULT AT 32200 PEASE 115.00 C1 Bus 16.3 <10.0 Interim operating solution
SlEVRS}NP' ENCINAL 60 kV BUS FAULT AT 32200 PEASE 115.00 C1 Bus 14.2 <10.0 Interim operating solution
SlE\;{E')A_éNP' MRYSVLE 60 kV BUS FAULT AT 32200 PEASE 115.00 C1 Bus 16.4 <10.0 Interim operating solution
SlEVRISA_éNP' LIVE OAK 60 kV BUS FAULT AT 32200 PEASE 115.00 C1 Bus 135 <10.0 Interim operating solution
SII\E/I;AQP MRYSVLLE 60 kV BUS FAULT AT 32200 PEASE 115.00 C1 Bus 16.4 <10.0 Interim operating solution
SIERA-NP- Palermo-Pease 115 kV Line & Pease-Rio Oso .

VD-11 PEASE 115 kV 115 KV Line C5 DCTL 274 14.7 Dispatch local generator
SIERA-NP- Palermo-Pease 115 kV Line & Pease-Rio Oso .

VD-12 HARTER 60 kV 115 kV Line C5 DCTL 23.7 <10.0 Dispatch local generator
SIERA-NP- Palermo-Pease 115 kV Line & Pease-Rio Oso .

VD-13 ENCINAL 60 kV 115 KV Line C5 DCTL 20.8 <10.0 Dispatch local generator
SIERA-NP- Palermo-Pease 115 kV Line & Pease-Rio Oso .

VD-14 MRYSVLE 60 kV 115 KV Line C5 DCTL 23.7 <10.0 Dispatch local generator
SIERA-NP- Palermo-Pease 115 kV Line & Pease-Rio Oso .

VD-15 LIVE OAK 60 kV 115 KV Line C5 DCTL 19.8 <10.0 Dispatch local generator
SIERA-NP- Palermo-Pease 115 kV Line & Pease-Rio Oso .

VD-16 MRYSVLLE 60 kV 115 kV Line C5 DCTL 23.7 <10.0 Dispatch local generator
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2013/2014 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Category 2015 Summer| 2018 Summer Potential Mitigation Solutions
DeserPion | oftpeak | Light Load NiA

SIERA{NP'V' CPM 115 kV Normal A N-0 1.07 1.09 Under review for possible exemption
SERANPY - bR 15 kv Norml A N-0 107 1.07 Under review for possible exemption
SIERAQINP'V' FLINT 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIERAA;NP_V_ BANGOR 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
SIERAE;NP'V' LINCLN 115 kV Normal A N-0 1.07 1.06 Under review for possible exemption
SERANPY pLacer 115 kv Norml A N-0 1.06 1.8 Under review for possible exemption
SIER/-\7-NP-V- SUMMIT 60 KV Normal A N-0 1.06 <1.05 Under review for possible exemption
SIERANPY Tavior o kv Normal A N-0 1.6 1.8 Under review for possible exemption
SIERAS;NP'V' ATLANTI 60 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIER%NP_V_ COLGATE 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
S'ER/;NP'V' DEL MAR 60 kV Normal A N-0 1.05 1.07 Under review for possible exemption
SIER?_ZNP_V_ DOBBINS 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
SIER/%\;’NP'V' ELDORAD 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SlER’?;lNP'V- HIGGINS 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIER/%\;_)NP-V- RIO 0S0 115 kV Normal A N-0 1.07 <1.05 Under review for possible exemption
SlER%NP'V- ROCKLIN 60 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIER/;\'?NP'V_ SHPRING 115 kV Normal A N-0 1.06 1.09 Under review for possible exemption
SIER/:;NP-V- ALLEGHNY 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
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2013/2014 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Category 2015 Summer| 2018 Summer Potential Mitigation Solutions
DeserPion | oftpeak | Light Load NiA

SIER’?;)NP'V' APPLE HL 115 kV Normal A N-0 1.06 1.09 Under review for possible exemption
SIER/:Z\E)NP'V_ ATLANTIC 115 kV Normal A N-0 1.09 1.09 Under review for possible exemption
SIER';NP'V' BELL PGE 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIER/:Z\'ZNP'V_ BRNSWALT 115 kV Normal A N-0 1.07 1.06 Under review for possible exemption
SIER/'Z\;)NP'V' BRNSWCKP 115 kV Normal A N-0 1.07 1.06 Under review for possible exemption
SIER;NP_V_ BRUNSWCK 115 kV Normal A N-0 1.07 1.06 Under review for possible exemption
SIER/'Z\;_)NP'V' CHCGO PK 115 kV Normal A N-0 1.07 1.07 Under review for possible exemption
SIERQ_GNP_V_ CHLLNGEA 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
SIER/-2\-7NP-V- CISCO GR 60 kV Normal A N-0 1.06 <1.05 Under review for possible exemption
SIER%NP-V- CISCOTAP 60 kV Normal A N-0 1.06 <1.05 Under review for possible exemption
SIER/-Z\-QNP-V- CLMBA HL 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
SIER/;)NP_V_ CLRKSVLE 115 kV Normal A N-0 1.07 1.09 Under review for possible exemption
SIER/;NP-V- COLGATEA 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
SlER’g'ZNP'V- DMND SPR 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIER/;;’NP'V' DTCH FL1 115 kV Normal A N-0 1.07 1.07 Under review for possible exemption
SlER';NP'V- DTCHFL2 115kV Normal A N-0 1.07 1.07 Under review for possible exemption
SIER/;'SNP'V_ E.NICOLS 115 kV Normal A N-0 1.07 <1.05 Under review for possible exemption
SIER’;‘;‘NP'V' FRNCH MS 60 kV Normal A N-0 1.06 1.07 Under review for possible exemption

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

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

“‘,‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Category 2015 Summer| 2018 Summer Potential Mitigation Solutions
DeserPion | oftpeak | Light Load NiA

SIER@;NP'V' GOLDHILL 115 kV Normal A N-0 1.07 1.09 Under review for possible exemption
SIER%NP_V_ GRSS VLY 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
SIER%NP'V' HORSESHE 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIER%NP_V_ MDDLE FK 60 kV Normal A N-0 1.06 1.07 Under review for possible exemption
SIER/Z;NP'V' MIZOU_T1 115 kV Normal A N-0 1.07 1.09 Under review for possible exemption
SIERQ_ZNP_V_ MIZOU_T2 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIER/Z;)NP'V' NEWCSTLE 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIERZNP_V_ PIKE CTY 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
S'ER/Z,)NP'V' PLCRVLB2 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIERQ_GNP_V_ PLCRVLB3 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
S'ER/;NP'V' PLCRVLT1 115 kV Normal A N-0 1.07 1.09 Under review for possible exemption
SIER%NP_V_ PLCRVLT2 115 kV Normal A N-0 1.06 1.08 Under review for possible exemption
SIER%NP'V' PLSNT GR 115 kV Normal A N-0 1.08 1.08 Under review for possible exemption
SlER';)NP'V- SIERRAPI 60 kV Normal A N-0 1.05 1.07 Under review for possible exemption
SIER/;NP'V' SPICAMIN 115 kV Normal A N-0 1.06 1.09 Under review for possible exemption
SlER’:'ZNP'V- SPI-LINC 115 kV Normal A N-0 1.07 1.06 Under review for possible exemption
SIER/'S\;SNP'V' TAMARACK 60 kV Normal A N-0 1.06 <1.05 Under review for possible exemption
SIER';NP'V' ULTR-RCK 115 kV Normal A N-0 1.08 1.08 Under review for possible exemption
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2013/2014 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

H'gh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category R 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

SIER’:-SNP-V- HARTER 60 kV Pease 115/60 KV Transformer No. 2 B T-1 0.88 >0.9 Interim operating solution
S'ER;\;SNP'V' ENCINAL 60 kV Pease 115/60 kV Transformer No. 2 B T-1 0.89 >0.9 Interim operating solution
SIER@;NP-V- MRYSVLE 60 kV Pease 115/60 KV Transformer No. 2 B T-1 0.87 >0.9 Interim operating solution
S'ER;;NP'V' LIVE OAK 60 kV Pease 115/60 kV Transformer No. 2 B T-1 0.90 >0.9 Interim operating solution
S'ER/;'QNP'V' MRYSVLLE 60 kV Pease 115/60 KV Transformer No. 2 B T-1 0.87 >0.9 Interim operating solution
SIERA-NP-V- . . .

60 HARTER 60 kV BUS FAULT AT 32200 PEASE 115.00 C1 Bus 0.88 >0.9 Interim operating solution
SIERA-NP-V- . ) .

61 ENCINAL 60 kV BUS FAULT AT 32200 PEASE 115.00 C1 Bus 0.89 >0.9 Interim operating solution
SIERA-NP-V- . . .

62 MRYSVLE 60 kV BUS FAULT AT 32200 PEASE 115.00 C1 Bus 0.87 >0.9 Interim operating solution
SIERA-NP-V- . . .

63 LIVE OAK 60 kV BUS FAULT AT 32200 PEASE 115.00 C1 Bus 0.90 >0.9 Interim operating solution
SIERA-NP-V- . . .

64 MRYSVLLE 60 kV BUS FAULT AT 32200 PEASE 115.00 C1 Bus 0.87 >0.9 Interim operating solution
SIERA-NP-V- Pease - Rio Oso 115 kV Line & Palermo - .

65 PEASE 115 kV Pease 115 KV Line C5 DCTL 0.76 >0.9 Dispatch local generator
SIERA-NP-V- Palermo - Pease 115 kV Line & Pease - Rio .

66 HARTER 60 kV 0so 115 KV Line C5 DCTL 0.80 >0.9 Dispatch local generator
SIERA-NP-V- Palermo - Pease 115 kV Line & Pease - Rio .

67 ENCINAL 60 kV 0so 115 KV Line C5 DCTL 0.83 >0.9 Dispatch local generator
SIERA-NP-V- Palermo - Pease 115 kV Line & Pease - Rio .

68 MRYSVLE 60 kV Oso 115 KV Line C5 DCTL 0.80 >0.9 Dispatch local generator
SIERA-NP-V- Palermo - Pease 115 kV Line & Pease - Rio .

69 LIVE OAK 60 kV 0so 115 KV Line C5 DCTL 0.83 >0.9 Dispatch local generator
SIERA-NP-V- Palermo - Pease 115 kV Line & Pease - Rio .

70 MRYSVLLE 60 kV Oso 115 KV Line C5 DCTL 0.80 >0.9 Dispatch local generator
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

“2 California ISO

Transient Stablllty Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Category ransier ooty - eriormance Potential Mitigation Solutions
Description | 2015 Summer Off-Peak 2018 Summer Light Load N/A
. . Bus SLG with . .
SIERA-NP- G0|d.HI|| 230 kV Bus SLG fault with delayed 9 delayed 8 buses w!th frequency dip No issue Gold Hill T-2 SPS
TS-1 clearing dlearing issues
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2013-2014 1SO Transmission Plan

APPENDIX C-7
PG&E Central Valley - Stockton and Stanislaus

Reliability Assessment Study Results
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - Summer Peak
<’ 2 California ISO
Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

STOC{SP'T- Valley Springs No. 1 60 KV Line Weber - Mormon Jct 60 kV Line B L-1 110 117 128  |Disable automatics
STOCéSP'T- Lockeford No. 1 60 KV Line Hammer - Country Club 60 KV B L-1 165 176 191 |Disable automatics
STOC?:SP-T- Stagg - Hammer 60 kV Line No. 1 EUS FAULTAT 33704 STAGG 60.00 Section| -, Bus 153 <100 <100  |Upgrade Stagg 60 kV bus
STOC-SP-T- |, 12 mmer - Country Club 60 kV BUS FAULTAT 33704 STAGG 60.00 Section| -, Bus 106 107 114 |Upgrade Stagg 60 kV bus

4 E
STOCéSP'T' Manteca 115/60 kV Transformer No. 3 [BUS FAULT AT 33528 KASSON 115.00 C1 Bus 188 192 200 |New Kasson SPS
STOCE:’SP-T- Manteca - Louise 60 kV Line BUS FAULT AT 33528 KASSON 115.00 C1 Bus 147 148 155  |New Kasson SPS
STOC-SP-T- . .

7 Kasson - Louise 60 kV Line BUS FAULT AT 33528 KASSON 115.00 C1 Bus 110 111 117 |New Kasson SPS
STOCE-;SP-T- Eiil(laota-Rwerbank-MeIones 115 kV Iilfill_ul_r(e)TA 230 kV Bus 1 and Bus 2 - CB 200 2 Stuck Bkr <100 <100 104 Rerate
STOC-SP-T- Sphulte - Kasson - Manteca 115 kV  |Schulte -.Lammers 115 kV Line & Tesla - Tracy c3 N-1-1 138 <100 <100 |Interim operating solution

9 Line 115 kV Line
STOC-SP-T- |, . . Tesla - Kasson - Manteca 115 kV Line & . . .

10 Vierra - Tracy - Kasson 115 kV Line Schulte - Lammers 115 kV Line C3 N-1-1 129 <100 <100 |Interim operating solution
STOC-SP-T- . Tesla - Kasson - Manteca 115 kV Line & . . .

11 Tesla - Tracy 115 kV Line Schulte - Lammers 115 kV Line C3 N-1-1 126 <100 <100 |Interim operating solution
STOC-SP-T- . . Stockton 'A' - Weber 60 kV Line No. 1 &

19 Stockton 'A' - Weber 60 kV Line No. 3 Stockton A" - Weber 60 kY Line No. 2 C3 N-1-1 137 140 149 Reconductor
STOC-SP-T- . Stagg - Country Club 60 kV Line No. 2 & Stagg - . . .

13 Stagg - Country Club 60 kV Line No. 1 Hammer 60 KV Line No. 1 C3 N-1-1 154 <100 <100 |Interim operating solution
STOC-SP-T- . Stagg - Country Club 60 kV Line No. 1 & Stagg - . . .

14 Stagg - Country Club 60 kV Line No. 2 Hammer 60 KV Line No. 1 C3 N-1-1 154 <100 <100 |Interim operating solution
STOC-SP-T- ) . Stagg - Country Club 60 kV Line No. 1 & Stagg - " . . .

15 Stagg - Hammer 60 kV Line No. 1 Country Club 60 kV Line No. 2 C3 N-1-1 153 <100 <100 |Interim operating solution
STOC-SP-T- ) Stagg - Country Club 60 kV Line No. 2 & Stagg - "

16 Hammer - Country Club 60 kV Country Club 60 KV Line No. 1 C3 N-1-1 106 106 114 |Rerate
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - Summer Peak \
&~3 California ISO
o Lalifornia
Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

STOC-SP-T- |Lockeford 230/60 kV Transformer No. [Hammer - Country Club 60 kV & Lockeford . . .

17 5 930/60 KV Transformer No. 3 C3 N-1-1 103 104 <100 |Interim operating solution
STOC-SP-T- |Lockeford 230/60 kV Transformer No. [Hammer - Country Club 60 kV & Lockeford . . .

18 3 930/60 KV Transformer No. 2 C3 N-1-1 103 104 <100 |Interim operating solution
STOC-SP-T-1,  eford - Lodi 60 kV Line No. 2 Lockeford - Industrial 60 kV Line & Lodi - Cc3 N-1-1 150 143 <100 |Interim operating solution

19 Industrial 60 kV Line
STOC-SP-T-1,  eford - Lodi 60 kV Line No. 3 Lockeford - Lodi 60 kV Line No. 2 & Lockeford - | -, N-1-1 161 152 <100 |Interim operating solution

20 Industrial 60 kV Line
STOC-SP-T-1,  eford - Lodi 60 kV Line No. 1 Lockeford - Lodi 60 kV Line No. 2 & Lockeford - | -, N-1-1 130 123 <100 |Interim operating solution

21 Industrial 60 kV Line
STOC-SP-T- ] ] Lockeford - Lodi 60 kV Line No. 2 & Lodi - ] ] ]

2 Lockeford - Industrial 60 kV Line Industrial 60 KV Line C3 N-1-1 135 128 <100 |Interim operating solution
STOC-SP-T- ) ] ] Lockeford - Lodi 60 kV Line No. 2 & Lockeford - ] ] ]

2 Lodi - Industrial 60 kV Line Industrial 60 KV Line C3 N-1-1 170 159 <100 |Interim operating solution
STOC-SP-T- . Lockeford - Bellota 230 kV Line & Hammer - . . .

o4 Lockeford No. 1 60 kV Line Country Club 60 kV C3 N-1-1 187 191 <100 |Interim operating solution
STOC-SP-T- .

25 Hammer - Country Club 60 kV Stagg-Hammer 60 kV Line Nos. 1 & 2 (new) C5 DCTL <100 <100 106  |Rerate
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2013/2014 I1SO Reliability Assessment - Study Results

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

Voltage Deviations

“}, California 1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
ST\C/)S_—?P- MSHR 60V 60 kV Hammer - Country Club 60 kV B L-1 6.7 8.8 84 Disable automatics
ST\%JZS P- WEST PNT 60 kV WESTPNT  11.50 Unit ID 1 B G-1 6.1 <5.0 <5.0  [Adjust West Point gen terminal voltage
ST\C/)S\,SS P- LODI 60 kV Lockeford - Bellota 230 kV Line B L-1 1.4 53 <5.0  [Interim operating solution
STOC-SP- . . . .
VD4 COLONY 60 kV Lockeford - Bellota 230 kV Line B L-1 11.3 57 <5.0 Interim operating solution
STOC-SP- . . . .
VD5 VICTOR 60 kV Lockeford - Bellota 230 kV Line B L-1 11.2 5.7 <5.0  [Interim operating solution
STOC-SP- . . . .
VD6 MONDAVI 60 kV Lockeford - Bellota 230 kV Line B L-1 11.4 53 <5.0 [Interim operating solution
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2013/2014 I1SO Reliability Assessment - Study Results

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

“!‘, California 1ISO

H'gh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

STOC{SP'V' DONNELLS 115 kV Normal A N-0 1.06 1.06 1.05 Under review for possible exemption
STOC-SP-V- Lockeford - Bellota 230 kV Line & Hammer - . . .

9 LODI 60 kV Country Club 60 KV C3 N-1-1 0.87 >0.9 >0.9 Interim operating solution
STOC-SP-V- Lockeford - Bellota 230 kV Line & Hammer - . . .

3 COLONY 60 kV Country Club 60 kV. C3 N-1-1 0.88 >0.9 >0.9 Interim operating solution
STOC-SP-V- Lockeford - Bellota 230 kV Line & Hammer - . . .

4 VICTOR 60 kV Country Club 60 kV C3 N-1-1 0.88 >0.9 >0.9 Interim operating solution
STOC-SP-V- Lockeford - Bellota 230 kV Line & Hammer - . . .

5 MONDAVI 60 kV Country Club 60 kV. C3 N-1-1 0.87 >0.9 >0.9 Interim operating solution
STOC-SP-V- Lockeford - Bellota 230 kV Line & Hammer - . . .

6 MSHR 60V 60 kV Country Club 60 KV C3 N-1-1 0.78 0.85 >0.9 Interim operating solution
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2013/2014 I1SO Reliability Assessment - Study Results

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

Transient Stability

“3 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Summer Peak

2018 Summer Peak

2023 Summer Peak

Potential Mitigation Solutions

No issues identified.

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stockton - Summer Peak

Single Contingency Load Drop

<7 2 California

1ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stockton - Summer Peak

Single Source Substation with more than 100 MW Load

<7 A California 1ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2015 Summer
Peak

2018 Summer Peak

2023 Summer
Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Stockton - Summer Off-Peak & Summer Light Load \
&~3 California ISO
& Lalifornia
Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load

STOC-NP-T- S.tan|slaus-Me|ones-Manteca 115kV TE.SLA 115 kV Bus 1 and Bus 2 - CB 102 2 Stuck Bk 132 <100 Dispatch local generator

1 Line No. 1 Failure
STOCéNP-T- Manteca-Ripon 115 KV Line lgiil'r': 115kV Bus 1 and Bus 2- CB 102 C2 Stuck Bkr 116 <100 Dispatch local generator
STOC;)NP-T- Ripon - Riverbank Jct 115 kV Line lgﬁ:‘r’: 115KV Bus 1 and Bus 2 - CB 102 C2 Stuck Bkr 129 <100 Dispatch local generator
STOC-NP-T- Bgllota-Rwerbank-MeIones 115kV TE.SLA 115 kV Bus 1 and Bus 2 - CB 102 2 Stuck Bk 105 <100 Dispatch local generator

4 Line Failure
STOCéNP-T- Stanislaus - Melones Sw 115 kV Line lgﬁ:‘r’: 115KV Bus 1 and Bus 2 - CB 102 C2 Stuck Bkr 138 <100 Dispatch local generator
STOC-NP-T- [Stanislaus-Melones-Manteca 115 kV  |Bellota-Riverbank-Melones 115 kV Line & . .

6 Line No. 1 Stanislaus - Melones Sw 115 KV Line C3 N-1-1 <100 110 Generation redispatch
STOC-NP-T- | _. . : Stanislaus-Melones-Manteca 115 kV Line No. 1 . .

7 Ripon - Riverbank Jct 115 kV Line & Bellota-Riverbank-Melones 115 kV Line C3 N-1-1 <100 103 Generation redispatch
STOC-NP-T- . . Stanislaus-Melones-Manteca 115 kV Line No. 1 . .

8 Stanislaus - Melones Sw 115 kV Line & Bellota-Riverbank-Melones 115 kV Line C3 N-1-1 <100 107 Generation redispatch
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2013/2014 I1SO Reliability Assessment - Study Results

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

“’% California 1ISO

VOItage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Dizt:er?pc:irg 0 SSr?11n?er Sjrsﬁer N/A Potential Mitigation Solutions
Off-Peak | Light Load
ST\C/)S_':\'P' AVENA 115 kV l;ﬁfr: 115KV Bus T and Bus 2 - CB 102 c2 | StuckBkr | 262 <10.0 Interim operating solution
ST\?S_';'P' BANTA 60 kV l:li"r: 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr | 26.9 <10.0 Interim operating solution
ST\C/)S_';\'P' CALVO 60 kV l;ﬁfr: 115 kVBus 1 and Bus 2 - CB 102 C2 | StuckBkr | 268 <10.0 Interim operating solution
ST\O/S.?P- RIPON 115 kV EiISqueA 115 KV'Bus 1 and Bus 2- CB 102 C2 Stuck Bkr 274 <10.0 Interim operating solution
STSS:;\'P' TRACY 115 kV l;ﬁfr: 115 kVBus 1 and Bus 2 - CB 102 C2 | StuckBkr | 321 <10.0 Interim operating solution
STSS_’QP' LOUISE 60 kV E”SqueA 115KV Bus 1 and Bus 2 - CB 102 C2 | StuckBkr | 265 <100 Interim operating solution
STSS_';'P' VIERRA 115 KV l;ﬁfr: 115 kVBus 1 and Bus 2 - CB 102 C2 | StuckBkr | 309 <10.0 Interim operating solution
ST\O/[C);.-:;\IP- AEC_300 115 kV Eﬁj}? 115 kV'Bus 1 and Bus 2- CB 102 C2 Stuck Bkr 33.2 <10.0 Interim operating solution
ST\C/)S_'SP' CARBONA 60 kV l;ﬁfr: 115 kVBus 1 and Bus 2 - CB 102 C2 | StuckBkr | 271 <10.0 Interim operating solution
ST\%C_;';P' GRANITE 115 kV EnSqu:\ 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr | 29.0 <10.0 Interim operating solution
ST\%C_;TP' LAMMERS 115 kV l;ﬁfr: 115KV Bus 1andBus 2- CB 102 C2 | StuckBkr | 326 <10.0 Interim operating solution
ST\%%EP_ LEPRINO 115 kV Eﬁj}g 115KV Bus 1 and Bus 2 - CB 102 C2 Stuck Bkr 321 <10.0 Interim operating solution
ST\%%';P' MANTECA 115 KV l:iLreA 115KV Bus 1and Bus 2- CB 102 C2 | StuckBkr | 30.1 <10.0 Interim operating solution
ST\/CE)(?;EP- SAFEWAY 115 kV EiISqu: 115KV Bus 1 and Bus 2 - CB 102 C2 Stuck Bkr 32.9 <10.0 Interim operating solution
ST\%%';P' BNTA CRB 60 kV l:iLreA 115KV Bus 1and Bus 2- CB 102 C2 | StuckBkr | 2656 <10.0 Interim operating solution
ST\/CE)(?;N(;P- CL AMMNA 115 kV laEiISqu: 115 kVBus 1 and Bus 2- CB 102 C2 Stuck Bkr 31.0 <10.0 Interim operating solution
ST\%%';P' ELLS GTY 115kV lsﬁfé\ 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr | 334 <10.0 Interim operating solution
ST\%‘E;NBP- FROGTOWN 115 kV Eiﬁjl_r: 115KV Bus 1and Bus 2 - CB 102 C2 Stuck Bkr 16.4 <10.0 Interim operating solution
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2013/2014 I1SO Reliability Assessment - Study Results

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

“}, California 1ISO

VOItage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load

ST\%?;NQP' GRONMYER 60 kV l;ﬁfr: 115 kVBus 1 and Bus 2 - CB 102 C2 | StuckBkr | 264 <10.0 Interim operating solution

STOCNP- | Vomiop 60 kv TESLA 115KV Bus 1 and Bus 2 - CB 102 & | suckBk | 269 <100 Interim operating solution
VD-20 Failure

STOCNP- | 1 o hos 115 by TESLA 115 KV Bus 1 and Bus 2- CB 102 o | sukse | 326 100 Interim operating solution
VD-21 Failure

STOC-NP- STANISLS 115 kV TESLA 115 kV BUS 1 and BUS 2- CB 102 C2 Stuck Bkr 17.2 <10.0 Interim Operating solution
VD-22 Failure

STOC-NP- 1 o STN 115 kv TESLA 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr | 104 <10.0 Interim operating solution
VD-23 Failure

STOCNP- |\ eo ey TESLA 115 kV Bus 1 and Bus 2- CB 102 o | sukse | 21 <100 Interim operating solution
VD-24 Failure

STOC-NP- 1 \EWMAN 60 kv TESLA 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr | 248 <10.0 Interim operating solution
VD-25 Failure

STOCNP- | oo 16y TESLA 115 kV Bus 1 and Bus 2- CB 102 o | sukse | 107 <100 Interim operating solution
VD-26 Failure

STOC-NP- 1 51sTINE 60 kv TESLA 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr | 242 <10.0 Interim operating solution
VD-27 Failure

STOC-NP- 1 ¢ TRACK 115 kv TESLA 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr | 120 <10.0 Interim operating solution
VD-28 Failure

STOCNP- 1 \westiEY 60 kv TESLA 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr | 269 <10.0 Interim operating solution
VD-29 Failure

STOCNP- | ovc 06 60 kv TESLA 115 kV Bus 1 and Bus 2 - CB 102 o | swkee | 259 100 Interim operating solution
VD-30 Failure

STOC-NP- 1 \\(GRM C. 115 kv TESLA 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr | 291 <10.0 Interim operating solution
VD-31 Failure

STOC-NP- 1 12 10HERT 115 kv TESLA 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr | 290 <10.0 Interim operating solution
VD-32 Failure

ST\%CSN:- VALLY HM 115 kv l:i'—r: 115kV Bus 1 and Bus 2 - CB 102 C2 Stuck Bkr 24.0 <10.0 Interim operating solution
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2013/2014 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category R 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

STOC1-NP-V- TESLA 115 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
STOCéNP'V' TRACY 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOCéNP-V- KASSON 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOCA;NP_V_ VIERRA 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOCE-)NP-V- AEC_300 115 KV Normal A N-0 <1.05 1.07 Under review for possible exemption
STOCéNP_V_ CAMANCH 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOC;NP-V- FAYETTE 115 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
STOCE;NP_V_ GRANITE 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOCs:)NP-V- HERDLYN 60 kV Normal A N-0 1.07 <1.05 Under review for possible exemption
STOC-NP-V-| LAMMERS 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOC-NP-V-| LEPRINO 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOC;_ZNP_V_ SAFEWAY 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOC;-?’NP-V- SCHULTE 115 kv Normal A N-0 <1.05 1.06 Under review for possible exemption
STO(i—4NP-V- TESLA D 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOC;-SNP-V- TESLA E 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STO(i'GNP'V- ALTENRGY 115 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
STOC;-7NP-V- B BTHNY- 60 KV Normal A N-0 1.07 <1.05 Under review for possible exemption
STO?SNP-V- CAMANCPP 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOC;'QNP'V_ CATARACT 115 kV Normal A N-0 1.05 1.07 Under review for possible exemption
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2013/2014 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Category 2015 Summer| 2018 Summer Potential Mitigation Solutions
Deserption | i peak | Light Load NiA

STOCZ-ONP-V- CL AMMNA 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STO(;NP'V_ ELLS GTY 115kV Normal A N-0 <1.05 1.07 Under review for possible exemption
STO(32-2NP-V- FROGTOWN 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STO(;NP_V_ GWFTRACY 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOC;-4NP-V- HJ HEINZ 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOC;_SNP_V_ MCD_ISLE 60 kV Normal A N-0 <1.05 1.08 Under review for possible exemption
STOC;-GNP-V- MDL_RIVR 60 kV Normal A N-0 <1.05 1.08 Under review for possible exemption
STOC;_?NP_V_ Ol GLASS 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOC;-SNP-V- SOUTH BY 60 kV Normal A N-0 1.08 <1.05 Under review for possible exemption
STO%QNP_V_ SP CMPNY 115 kV Normal A N-0 <1.05 1.05 Under review for possible exemption
STO%'ONP'V' STANISLS 115 kV Normal A N-0 1.06 1.07 Under review for possible exemption
STO(;’\IP_V_ TESLA &1 230 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STO%-ZNP-V- THEDV. 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STO%})NP-V- TOSCO-PP 60 kV Normal A N-0 1.08 <1.05 Under review for possible exemption
STOC;NP-V' USWP-PAT 115 kV Normal A N-0 <1.05 1.07 Under review for possible exemption
STO%'SNP'V- WEST SDE 60 kV Normal A N-0 1.07 <1.05 Under review for possible exemption
STOC;%NP'V' MILLER 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STO(.;}NP-V- SALADO 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
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2013/2014 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Category 2015 Summer| 2018 Summer Potential Mitigation Solutions
Deserption | i peak | Light Load NiA

STO(;;NP-V- SALADO 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STO%'QNP'V_ SANDBAR 115 kV Normal A N-0 1.06 1.06 Under review for possible exemption
STOi'ONP'V' BEARDSLY 115 kV Normal A N-0 1.06 1.06 Under review for possible exemption
STO%NP_V_ CRWS LDG 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOZ'ZNP'V' DONNELLS 115 kV Normal A N-0 1.06 1.07 Under review for possible exemption
STOZENP_V_ INGRM C. 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOCL‘NP-V- MDSTO CN 115 kv Normal A N-0 <1.05 1.06 Under review for possible exemption
STOZ_SNP_V_ PATTERSN 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOi-GNP-V- RVRBK J2 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOZ_?NP_V_ SJ COGEN 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOi-SNP-V- SPRNG GP 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STOZ;;NP_V_ SPRNG GP 115 kV Normal A N-0 1.06 <1.05 Under review for possible exemption
STO%-ONP-V- STNSLSRP 60 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STO(;NP'V- TEICHERT 115 kV Normal A N-0 <1.05 1.06 Under review for possible exemption
STO%—ZNP-V- AVENA 115 KV lfﬁ: 115KV Bus 1 and Bus 2 - CB 102 2 | suekBie 077 209 Interim operating solution
STO(;NP-V- BANTA 60 kv E”SJ;: 115 kV Bus 1 and Bus 2 - CB 102 c2 Stuck Bkr 0.78 >0.9 Interim operating solution
STOC;NP-V- CALVO 60 kV ::-Eii'-r: 115kV Bus 1.and Bus 2 - CB 102 c2 Stuck Bkr 0.78 >0.9 Interim operating solution
STO(.;—E)NP-V- RIPON 115 kV Ei'—r: 115kV Bus 1 and Bus 2 - CB 102 C2 Stuck Bkr 075 >0.9 Interim operating solution
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2013/2014 I1SO Reliability Assessment - Study Results

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

‘“‘3 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Category 2015 Summer| 2018 Summer Potential Mitigation Solutions
Descripton | ™ ¢ peak | Light Load NA
STO%;SNP-V- TRACY 115 kV lsiﬁjl;: 115kVBus 1and Bus 2 - CB 102 C2 Stuck Bkr 0.71 >0.9 Interim operating solution
STO%'?NP'V' LOUISE 60 kV ;Zi"r: 115KV Bus 1 andBus 2- CB 102 C2 | StuckBkr 0.79 >0.9 Interim operating solution
STO%ENP-V- VIERRA 115 kV lsiﬁjl;: 115kVBus 1and Bus 2 - CB 102 C2 Stuck Bkr 0.72 >0.9 Interim operating solution
STO%'QNP'V' AEC_300 115 KV E”Su"reA 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr 0.71 >0.9 Interim operating solution
STOCG'ONP'V' CARBONA 60 kV l;ﬁfr: 115KV Bus 1andBus 2 - CB 102 C2 | StuckBkr 0.77 >0.9 Interim operating solution
STOCG';\'P'V' GRANITE 115 kV E”Su"reA 115KV Bus 1 and Bus 2 - CB 102 C2 | StuckBkr 0.75 >0.9 Interim operating solution
STOCG'ZNP'V' LAMMERS 115 kv l;ﬁfr: 115KV Bus 1andBus 2 - CB 102 C2 | StuckBkr 0.71 >0.9 Interim operating solution
STO%'3NP'V' LEPRINO 115 kV E”Su"reA 115 kVBus 1.and Bus 2 - CB 102 c2 | StuckBkr 0.71 >0.9 Interim operating solution
STO%;NP'V' MANTECA 115 KV l;ﬁfr/: 115KV Bus 1andBus 2- CB 102 C2 | StuckBkr 0.73 >0.9 Interim operating solution
STO%;}NP'V' SAFEWAY 115 kV EnSqu:\ 115 kVBus 1 and Bus 2 - CB 102 C2 | StuckBkr 0.71 >0.9 Interim operating solution
STOCG'GNP'V' BNTA CRB 60 kV l;ﬁfr/: 115KV Bus 1andBus 2- CB 102 C2 | StuckBkr 0.77 >0.9 Interim operating solution
STO%'?NP'V' CL AMMNA 115 kV EnSqu:\ 115KV Bus 1 and Bus 2 - CB 102 C2 | StuckBkr 0.72 >0.9 Interim operating solution
STO%ENP'V' ELLS GTY 115 kV l:iLreA 115KV Bus 1 and Bus 2 - CB 102 c2 | StuckBkr 0.71 >0.9 Interim operating solution
STO%'QNP'V' FROGTOWN 115 KV E”Su"r: 115 kVBus 1 and Bus 2 - CB 102 c2 | StuckBkr 0.88 >0.9 Interim operating solution
STO%'ONP'V' GRONMYER 60 kV l:iLreA 115KV Bus 1 and Bus 2 - CB 102 c2 | StuckBkr 0.79 >0.9 Interim operating solution
STO(;';\'P'V' LYOTH-SP 60 kV EnSqu: 115 kVBus 1 and Bus 2 - CB 102 c2 | StuckBkr 0.78 >0.9 Interim operating solution
STO(;'ZNP'V' Ol GLASS 115 kV gﬁﬁ? 115KV Bus 1 and Bus 2- CB 102 C2 | StuckBkr 0.71 >0.9 Interim operating solution
STO%NP'V' STANISLS 115 kV Eiﬁjl_r: 115kVBus 1and Bus 2 - CB 102 C2 Stuck Bkr 0.89 >0.9 Interim operating solution
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2013/2014 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

H'gh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category R 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
STO%NP-V- MILLER 115 kV lsiﬁjl;: 115 kVBus 1 and Bus 2 - CB 102 C2 Stuck Bkr 075 >0.9 Interim operating solution
STO(;'SNP'V' NEWMAN 60 KV l:li"r: 115KV Bus T and Bus 2 - CB 102 C2 | StuckBkr 0.77 >0.9 Interim operating solution
STO%NP-V- GUSTINE 60 kV lsiﬁjl;: 115 kVBus 1 and Bus 2 - CB 102 C2 Stuck Bkr 0.77 >0.9 Interim operating solution
STOC7'7NP'V' WESTLEY 60 kV E”Su"rz‘ 115 kVBus T and Bus 2 - CB 102 C2 | StuckBkr 0.76 >0.9 Interim operating solution
STO%NP'V' CRWS LDG 60 kV -IIZ-SiﬁJ;: 115 kVBus 1 and Bus 2 - CB 102 C2 Stuck Bkr 0.76 >0.9 Interim operating solution
STOC7'9NP'V' INGRM C. 115 KV E”Su"rz‘ 115 kVBus T and Bus 2 - CB 102 C2 | StuckBkr 0.74 >0.9 Interim operating solution
STO%'ONP'V' TEICHERT 115 kV l;ﬁfr: 115 kVBus 1 and Bus 2 - CB 102 C2 | StuckBkr 0.75 >0.9 Interim operating solution
STOCJ'P'V' VALLY HM 115 kv E”Su"rg‘ 115KV Bus 1 and Bus 2 - CB 102 C2 | StuckBkr 0.79 >0.9 Interim operating solution

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

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

Transient Stability

“2 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2015 Summer Off-Peak

2018 Summer Light Load

Select..

Potential Mitigation Solutions

No issues identified.

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-8
PG&E Greater Bay Area — East Bay

Reliability Assessment Study Results

California ISO/MID



2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area East Bay - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Ebay-SP-T- | | e Tree - Cayetano 230 kV Line |Base system (n-0) A N-0 <100% | 101% | 105 |Reduce generationinthe Contra
01 Costa Area
B1_8_ UNIONCH 9.11UnitID1&
Ebay-SP-T- [Oleum - North Tower - Christie 115 kV [B2_9_Christie-Sobrante (Oleum-Sobrante) i 0 0 o, |Action Plan before the North Tower
02 Line 115kV Line B LA/G 103% <100% <100% 115 kV Looping Project completion
Ebay-SP-T- . Moraga-Claremont #2 115kV Line 0 0 o, |Increase generation in the Oakland
03 Moraga - Claremont #1 115 kV Line CRCKTCOG  18.00 Unit ID 1 B L-1/G-1 <100% <100% 102% Area
Ebay-SP-T- ) . Moraga-Claremont #1 115kV Line s 0 0 o, |Increase generation in the Oakland
04 Moraga - Claremont #2 115 kV Line "CRCKTCOG  18.00 Unit ID 1 B L-1/G-1 <100% <100% 102% Area
Short Term: Action plan - Open GrantH
. J line at Oakland J following RCEC
E0ay-SP-T- | \toraga - Oakland *J* 115KV Line | 22N Leandro-Oakland J 115kVLine & B LG | <100% |  115% 119% |outage
05 Entire RCEC generation .
Long Term: Reconductor Moraga-
Oakland J 115 kV Line
Ebay(;gP-T- Moraga - Claremont #1 115 kV Line gUS FAULT AT 32786 OAK C115 115.00 Sec 1 Bus <100% <100% 104% Klrcer:ase generation in the Oakland
Ebay(;?P-T- Moraga - Claremont #2 115 kV Line BUS FAULT AT 32786 OAK C115 115.00 Sec 1 Bus <100% <100% 104% Kl::;:ase generation in the Oakland
Ebay-SP-T- Moraga - Oakland #1 115 kV Line BUS FAULT AT 32790 STATIN X 115.00 Bus 1 Bus <100% <100% 106% Increase generation in the Oakland
08 #1 Area
Ebay(;gp'T' Moraga - Claremont #1 115 kV Line ~ |CB FAULT AT 32790 STATIN X 115 CB372 2 Breaker | <100% | 104% 112% rr(;raease generation in the Oakland
Ebay{ gP'T' Moraga - Claremont #2 115KV Line  |CB FAULT AT 32790 STATIN X 115 CB372 C2 Breaker | <100% | 104% 112% K‘g:ase generation in the Oakland
Re-rate or reconductor line. Drop load
Ebay{ 1SP'T' Oakland C-L #1 115 kV Cable gé'fZ—ZCB FAULT AT 32780 CLARMNT 115 Cc2 Breaker 106% 108% 113% |either manually or thru SPS as

appropriate

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

Study Area: PG&E Greater Bay Area East Bay - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Ebay-SP-T- . Oakland C - Oakland L #1 115kV Cable 0 0 o, |Increase generation in the Oakland
12 Moraga - Claremont #1 115 kV Line Moraga-Claremont #2 115KV Line C3 N-1-1 <100% 126% 136% Area
Ebay-SP-T- ) . Oakland C - Oakland L #1 115kV Cable " 0 0 o, |Increase generation in the Oakland
13 Moraga - Claremont #2 115 kV Line Moraga-Claremont #1 115KV Line C3 N-1-1 <100% 126% 136% Area
Re-rate or reconductor line. Drop load
Ebayjp'T' C-L #1115 kV Cable g::::mg;: E : 8:&:2:3 B z; ng g:g:g & C3 N-1-1 106% 108% 113%  |either manually or thru SPS as
appropriate
Ebay-SP-T- . . Sobrante-El Cerrito STA G #1 115kV Line " 0 0 o, |Action Plan plus the North Tower 115
15 Christie - Sobrante 115 kV Line _Sobrante-El Cerrito STA G #2 115kV Line c3 N-1-1 132% 109% 12% kV Looping Project completion
Christie-Sobrante (Oleum-Sobrante) ,
Ebay-SP-T- | Soprante - "G #1 115 kV Line 115kV_Sobrante-El Cerrito STA G #2 115kV c3 N-1-1 105% | <100% | <fogs |Rction Plan before the North Tower
16 Line 115 kV Looping Project completion
Christie-Sobrante (Oleum-Sobrante) ,
Ebay-SP-T- | Soprante - "G" #2 115 kV Line 115KV_Sobrante-El Cerrito STAG #1 115KV | C3 N--1 | 105% | <100% | <fogg |cion Plan before the North Tower
17 Line 115 kV Looping Project completion
Ebav-SP-T- Re-rate or reconductor line. Drop load
y1 8 Oleum-Christie 115 kV Line C5_3_Sobrante-G Nos. 1 & 2 115 kV lines C5 DCTL <100% 110% 108% |either manually or thru SPS as
appropriate
Ebay-SP-T- Qleum - North Tower - Christie 115 kV C5.3_Sobrante-G Nos. 1 & 2 115 kV lines 5 DCTL 120% <100% <100% Action Plan pefore the North Tower
19 Line 115 kV Looping Project completion

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

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

Study Area: PG&E Greater Bay Area East Bay - Summer Peak b \ C | F s I S O
High/Low Voltage ‘ 4 S 8,52 0| gewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
B1_9 ChevGen1 13.80 UnitID 1 &
EB&S?P'V' STD. OIL 115KV Eiiﬁ 6_Sobrante-Standard O #2 115V c3 N-1-1 >0.9 089 089 |Add reactive support

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

Study Area: PG&E Greater Bay Area East Bay - Summer Off-Peak & Summer Light Load s \ . .
| <2 California ISO
H’gh/LOW VOItage ‘ Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

EBay-OP-V- UNIN CHM 60KV Normal A N-0 106 106 i Undgr reV|ev.v for possible exemption or

01 reactive device
EBay-OP-V- CHRISTIE 60KV Normal A N-0 106 107 i Undgr reV|ev.v for possible exemption or

02 reactive device
EBay-OP-V- PRTCSTA 60KV Normal A N-0 106 106 i Undgr reV|ev.v for possible exemption or

03 reactive device
EBay-OP-V- FRANKLIN 60KV Normal A N-0 106 106 i Undgr rewevy for possible exemption or

04 reactive device
EBay-OP-V- SEQUOIA 60KV Normal A N-0 106 106 i Undgr rewevy for possible exemption or

05 reactive device

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

Study Area: PGG&E Greater Bay Area East Bay - Summer Peak

Single Contingency Load Drop

“‘?‘y California

1ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

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

Single Contingency Load Drop

<’ A California

1ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area East Bay - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-9
PG&E Greater Bay Area — Diablo

Reliability Assessment Study Results

California ISO/MID



2013/2014 1SO Reliability Assessment - Study Results

Study Area:

PG&E Greater Bay Area Diablo- Summer Peak

Thermal Overloads

L‘V% California ISO

Shaping a Renewed Future

Loading (%)
Categor
ID Overloaded Facility Worst Contingency Category| y - 2015 2018 2023 Potential Mitigation Solutions
Descripti| Summer | Summer | Summer
on Peak Peak Peak
. B3_8_Pittsburg 230/115kV Transformer #13 & .
. Pittsburg 230/115 kV Transformer No. T Short Term: curtail load at Clayton
Diab-SP-T-01 B3_27_LMEC GSU CC2 B N-1-1 | 124.00% | <100% | <1009
a 12 - - & & & Long Term: Pittsburg 230/115 kV
Transformer Addition project
. B3_7_Pittsburg 230/115kV Transformer #12 & .
. Pittsburg 230/115 kV Transformer No. s Short Term: curtail load at Clayton
Diab-SP-T-02 B3_27_LMEC GSU CC2 B N-1-1 | 144.00% | <100% | <1009
a 13 - - & & & Long Term: Pittsburg 230/115 kV
Transformer Addition project
. . . C1-24_BUS FAULT AT 32970 CLAYTN 115.00
Diab-SP-T-03|Pittsburg - Clayton #3 115 kV Line Bus #2 C1 Bus 102% 91% 92% Pittsburg-Lakewood SPS
. Lakewood - Meadow Lane - Clayton  |C1-23_BUS FAULT AT 32970 CLAYTN 115.00
Diab-SP-T-04 14 =/ Line Bus #1 1 Bus | 139% | 120% | 124% Pittsburg-Lakewood SPS
Short Term: Action Plan - Reduce
CoCo Area gen
Diab-SP-T-05|Contra Costa - Moraga #1 230 KV Line gé:z—oc B FAULTAT 30525 C.COSTA 230 C2 |Breaker| 115% | <100% | <100% |Long Term: Contra Costa-Moraga
Reconductor Project
3 Short Term: Action Plan - Drop load at
Diab-SP-T-06 |Moraga 230/115 kV Transformer No. 2 géf;z—CB FAULT AT 33020 MORAGA 115 C2 |[Breaker| 148% | <100% | <100% |Oakland 115 kV system
Long Term: Moraga 230/115 kV
Transfomrer Replacement project
. . . C2-16_CB FAULT AT 32950 PITSBURG 115
Diab-SP-T-07 | Pittsburg - Clayton #3 115 kV Line CB222 C2 |Breaker| 118% 106% 108% Pittsburg-Lakewood SPS
- Pittsburg-Lak d SPS Diabl-
Diab-SP-T-08|Moraga - Lakewood 115 KV Line C2-7_CB FAULT AT 32970 CLAYTN 115 C2 |Breaker| 243% | 28a% | oase |Lnspurg-lakewood SPS (see Dia
CB102 SP-T-10)
Short Term: Action Plan - curtail load
. ) . C2-12_CB FAULT AT 30540 SOBRANTE 230 at El Cerrito G
Diab-SP-T-09 Oleum - Martinez 115 kV L| - C2 |Break 1089 1009 1009
lab-S eum - Martinez ne CB202 reaier %o | <100% | <100% Long Term: North Tower 115 kV
Looping project

California ISO/MID/RT

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

Study Area:

PG&E Greater Bay Area Diablo- Summer Peak

Thermal Overloads

“3 California ISO

Shaping a Renewed Future

Loading (%)
Categor
ID Overloaded Facility Worst Contingency Category| y - 2015 2018 2023 Potential Mitigation Solutions
Descripti| Summer | Summer | Summer
on Peak Peak Peak
Short Term: Action Plan - curtail load
. Sobrante - Grizzly - Claremont #2 115 [C2-13_CB FAULT AT 30550 MORAGA 230 at El Cerrito G
Diab-SP-T-10 : - C2 |Break 1039 <100% | <1009
a kV Line CB202 reaier o & & Long Term: North Tower 115 kV
Looping project
Diab-SP-T-11|Sobrante - Morage 115 kV Line 2221022—(:8 FAULT AT 30540 SOBRANTE 230 C2 |Breaker| <100% | 102% 106% |Short Term: Action Plan
Action Plan - close Oak J source to
Diab-SP-T-12|Sobrante - Morage 115 kV Line gé;;z_CB FAULT AT 30550 MORAGA 230 C2 |Breaker| 127% | <100% | <100% |Grantand/or curtail load on Oakland
115 kV system
Short Term: Action Plan - reduce
L QpT. i . |B2_17_Contra Costa-Las Positas 230kV Line & . 0 0 o, |Gateway/Marsh Landing generation
Diab-SP-T-13Contra Costa - Moraga #1 230 KV Line B2_13_Contra Costa-Moraga #2 230kV Line c3 N-A-1 1 107.00% | <100% | <100% Long Term: Contra Costa-Moraga 230
kV Reconductor
B3_16_Moraga 230/115kV Transformer #1 & Short Term: Action Plan - Drop load at
Diab-SP-T-14 |Moraga 230/115 kV Transformer No. 2 (B3_17_Moraga 230/115kV Transformer #3 C3 N-1-1 | 149.00% [ <100% | <100% |Oakland 115 kV system
Long Term: Moraga 230/115 kV
Transfomrer Replacement project
B2_46_Pittsburg-Clayton #1 115kV Line &
Diab-SP-T-15|Pittsburg - Clayton #4 115 kV Line B2_53_Pittsburg-Clayton #3 115 kV Line C3 N-1-1 | 123.00% | 111.00% | 113.00%
Pittsburg-Lakewood SPS
B2_46_Pittsburg-Clayton #1 115kV Line &
Diab-SP-T-16 |Pittsburg - Clayton #3 115 kV Line B2_47_Pittsburg-Clayton #4 115kV Line C3 N-1-1 | 114.00% | 103.00% | 105.00%
Pittsburg-Lakewood SPS
B2_39_Sobrante-El Cerrito STA G #1 115kV Short Term: Action Plan - curtail load
. . . Line & B2_40_Sobrante-El Cerrito STA G #2 o at El Cerrito G
-, |- - - 1. < 0, 0,
Diab-SP-T-17|Oleum - Martinez 115 kV Line 115KV Line C3 N-1-1 | 129.00% 100% | <100% Long Term: Sobrante-R 115 kv
Reconductor and Loop project

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

Study Area: PG&E Greater Bay Area Diablo- Summer Peak

Thermal Overloads

“3 California ISO

Shaping a Renewed Future

Loading (%)
Categor
ID Overloaded Facility Worst Contingency Category| y. . 2015 2018 2023 Potential Mitigation Solutions
Descripti| Summer | Summer | Summer
on Peak Peak Peak
. . . C5_24 Pittsburg-Clayton Nos. 3 & 4 115 kV
Diab-SP-T-18 [Pittsburg - Clayton #1 115 kV Line lines C5 | DCTL |108.00% | <100% | < 100% Pittsburg-Lakewood SPS
Diab-SP-T-19|Moraga - Lakewood 115 kV Line €5_27_Lakewood-Clayton and Lakewood- c5 | DCTL | 124.00% | <100% | <100% |[Pittsburg - Lakewood SPS
Meadow Lane-Clayton 115 kV line

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

Study Area: PG&E Greater Bay Area Diablo - Summer Off-Peak & Summer Light Load é \ C IF " ISO
Thermal Overloads ‘_ 4 alh 8}52! gewe d Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
. . B3_23_DEC GSU STG1 & B2_49_Pittsburg-
D|ab6(1)P-T- Eu::burg ~Los Medanos #1 115KV, ' "Mendanos #2 115KV Line B L1/G1 | 106% | <100% _ |Reduce LMEC Generation
D|ab£P-T- Eur:t:burg - Los Medanos #1 115 kv B2_49_Pittsburg-Los Mendanos #2 115kV Line B N-1 104% <100% _ |Reduce LMEC Generation
Diab-OP-T- Pllttsburg - Los Medanos #1 115kV ~ |C1-20_BUS FAULT AT 32950 PITSBURG 1 Bus 104% <100% ) Reduce LMEC Generation
03 Line 115.00 Sec 2D
Diab-OP-T- Pl|ttsburg - Los Medanos #1 115kV ~ |C2-16_CB FAULT AT 32950 PITSBURG 115 2 Breaker 104% <100% ) Pittsburg-Lakewood SPS
04 Line CB222
Diab-OP-T- B3_7_Pittsburg 230/115kV Transformer #12 & Short Term: reduce LMEC generation
05 Oleum - Martinez 115 kV Line B3_8_Pittsburg 230/115kV Transformer #13 C3 N-1-1 101% <100% _ Long Term: North Tower 115 kV

Looping project

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

Study Area: PG&E Greater Bay Area Diablo- Summer Peak

Voltage Deviations

L‘\, California 1SO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Dizt;er?p?irgn Sjr?:nfer Sjr(;:fer Sjr(;zn?er Potential Mitigation Solutions
Peak Peak Peak
Diab'gf'DV' EBMUDGRY 115kV 82'11072—% FAULT AT 32970 CLAYTN 115 C2 Breaker | -19.00% | -18.00% | -19.00% |Pittsburg-Lakewood SPS
Diab'gzp DV | akewn-c 115kv 32'11072—08 FAULTAT 32970 CLAYTN 115 c2 Breaker | -18.00% | -18.00% | -18.00% |Pittsburg-Lakewood SPS
Diab'g,f DV | akewp-M 115kv 82'11072—% FAULT AT 32970 CLAYTN 115 c2 Breaker | -18.00% | -18.00% | -18.00% |Pittsburg-Lakewood SPS
Diab’ﬁf'DV' LK_REACT 115kV g§'11072—CB FAULT AT 32970 CLAYTN 115 c2 Breaker | -10.00% | -9.00% -9.00% |Pittsburg-Lakewood SPS
Diab'gsp -DV- LKWD_JCT 115KV g§-11072_cs FAULT AT 32970 CLAYTN 115 C2 Breaker | -18.00% | -17.00% | -18.00% [Pittsburg-Lakewood SPS
Diab’ﬁg DV MEDW LNE 115KV g§'11072—CB FAULT AT 32970 CLAYTN 115 c2 Breaker | -19.00% | -18.00% | -19.00% |Pittsburg-Lakewood SPS
Diab'gf OV-1 MRAGA 2M 2306V SEQSZ—CB FAULT AT 30550 MORAGA 230 C2 Breaker | -11.00% <10% <10% |Pittsburg-Lakewood SPS

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

Study Area: PG&E Greater Bay Area Diablo- Summer Peak 6 ‘ . .

. ~2 California ISO
High/Low Voltage ‘ Shaping a Renewed Future

Voltage (PU)
) . Category T )
D Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

Diab-SP-V-01| EBMUDGRY 25}1072—(:8 FAULT AT 32970 CLAYTN 115 C2 Breaker 0.80 0.80 0.81 Pittsburg-Lakewood SPS
Diab-SP-V-02| LAKEWD-C g;-11072_CB FAULT AT 32970 CLAYTN 115 C2 Breaker 0.80 0.81 0.81 Pittsburg-Lakewood SPS
Diab-SP-V-03| LAKEWD-M g;-11072_CB FAULT AT 32970 CLAYTN 115 C2 Breaker 0.80 0.81 0.81 Pittsburg-Lakewood SPS
Diab-SP-V-04 LK_REACT g;-11072_CB FAULT AT 32970 CLAYTN 115 C2 Breaker 0.89 0.89 0.89 Pittsburg-Lakewood SPS
Diab-SP-V-05| LKWD_JCT 33}1072,08 FAULTATS2070CLAYINATS | ) | Breaker 080 081 081 |Pittsburg-Lakewood SPS
Diab-SP-V-06| MEDW LNE 33}1072,08 FAULTATS2070CLAYINATS | ) | Breaker 079 080 080 |Pittsburg-Lakewood SPS

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

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

3 Cdlifornia ISO

‘ Shaping a Renewed Future

High/Low Voltage
Voltage (PU)
) . Category T )
D Substation Worst Contingency Category N 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description : N/A
Off-Peak Light Load
Diab-OP-V- MARSH 60KV B3_21_Contra Costa Sub 115/60kV B N-1 >0.95 111 B Review transformer tap settings and voltage
01 Transformer #2 schedules
Diab-OP-V- MARSH 60KV C1-28_BUS FAULT AT 33000 CC SUB 1 Bus 509 111 B Review transformer tap settings and voltage
02 115.00 Bus #2 schedules
Diab-OP-V- CC SUB 60KV C1-36_BUS FAULT AT 33050 CC SUB 1 Bus 509 112 B Review transformer tap settings and voltage
03 60.00 Bus #2 schedules

California ISO/M

ID/RT
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area Diablo- Summer Peak

“‘% California ISO

Transient Stability Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Catego.ry fansiem SaoTly Terlormance Potential Mitigation Solutions
Description 2015 Summer Peak 2018 Summer Peak 2023 Summer Peak
TranS|.e nt Voltage Dip Transient Voltage Dip Transient Voltage Dip
exceeding 30% at some ' A
Generator buses: and Transient exceeding 30% at some exceeding 30% at some
Diab-TS-01 [SLG fault at DEC with delayed clearing 6 SLG fault Voltage Dip exceeding 20% bL!SG‘S; and Tran5|ent Voltage bqses; and Tran3|ent Voltage Eotentlgl Upgrade of the Voltage Support
with delayed Dip exceeding 20% for more | Dip exceeding 20% for more |in the Pittsburg Areas
) for more than 40 cycles at
clearing ; than 40 cycles at some load | than 40 cycles at some load
some load buses in the . ) . )
. buses in the Pittsburg Area | buses in the Pittsburg Area
Pittsburg Area

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

Study Area: PGG&E Greater Bay Area Diablo- Summer Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

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

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area Diablo- Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area Diablo - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-10
PG&E Greater Bay Area — San Francisco

Reliability Assessment Study Results

California ISO/MID



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area San Francisco - Summer Peak é \ . "
<’ California ISO
Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SF-SP-T-01 |AY-2 115 kV Line B2_8_Potrero-Mission (AX) 115KV Cable B N-1 <00% | 107% | to1e [oauce TBC output andlor modity
TBC DC Runback scheme
Short Term: Existing TBC DC
. ) Runback Scheme
- -T- - . - 0, 0, 0,
SF-SP-T-02 |AX 115 kV Line B2_7_Potrero-Larkin #2 (AY-2) 115kV Cable B N-1 116% 127% 120% Long Term: Modify TBC DC Runback
Scheme
Short Term: Action Plan - cutail load
. C1-4_BUS FAULT AT 33204 POTRERO at Larkin
F-SP-T-03 [AY-2 115KV L hy 1 B 1049 <1009 <1009
SF-SP-T-03 SkVLine 115.00 Sec 2D ¢ us 04% 00% 00% Long Term: Potrero 115 kV Bus
upgrade
. C1-3_BUS FAULT AT 33204 POTRERO
SF-SP-T-04 |AX 115 kV Line 115.00 Sec 1D C1 Bus 105% <100% <100% Existing TBC DC Runback Scheme
Short Term: Action Plan - cutail load
. C1-5_BUS FAULT AT 33204 POTRERO at Larkin
- -] - - < 0, 0, 0,
SF-SP-T-05 |AX 115 kV Line 115.00 Sec 1E C1 Bus 100% 121% 120% Long Term: Potrero 115 kV Bus
upgrade
Short Term: Reduce TBC output
SF-SP-T-06 [AY-2 115kV Line 82140—20 B FAULT AT 33204 POTRERO 115 C2 Breaker 159% 105% <100% [Long Term: Potrero 115 kV Bus
upgrade
Short Term: Reduce TBC output
SF-SP-T-07 |AX 115 kV Line géf&c B FAULT AT 33204 POTRERO 115 C2 Breaker 101% 126% 127% |Long Term: Potrero 115 kV Bus
upgrade
B2_15_Martin-Larkin (HY-1) 115kV Cable & Action P! lear d .
SF-SP-T-08 [AY-1115KV Line B2_6_Mission-Larkin (XY-1) 115kV Cable c3 N-1-1 177% 183% 179%  [rcionTan - ceariin and renergize
Larkin 115 kV bus after first
contingency
B2_5_Potrero-Larkin #1 (AY-1) 115kV Cable & )
SF-SP-T-09 |XY-1 115 KV Line B2_7_Potrero-Larkin #2 (AY-2) 115KV Cable c3 N-1-1 106% 116% 114  |Action Plan - reduce TBC to 0 MW
and drop up to 30 MW of load at
Larkin
B2_5_Potrero-Larkin #1 (AY-1) 115kV Cable &
SF-SP-T-10 [AY-2 115KV Line B2_8_Potrero-Mission (AX) 115kV Cable C3 N-1-1 125% 135% 130% . )
Action Plan - reduce TBC import
and/or modify TBC DC Runback

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

Study Area: PG&E Greater Bay Area San Francisco - Summer Peak

é \ : :
Thermal Overloads ‘ 4 COI IF&EQ OlROenev!edngz
Loading (%)
ID Overloaded Facility Worst Contingency Category Catego!"y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
B2_9_Hunters Point-Mission #1 (PX-1) 115kV
SF-SP-T-11 |AX 115 kV Line Cable & B2_7_Potrero-Larkin #2 (AY-2) 115V | 5 N-1-1 137% 147% 142%

Cable

Action Plan - reduce TBC import

and/or modify TBC DC Runback

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

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

Study Area:

PG&E Greater Bay Area San Francisco - Winter Peak

ED California 1ISO

Thermal Overloads ‘ ‘v Shaping a Renewed Future
Loading (%)
" - Category 2015 . 2023 e .
ID Overloaded Facility Worst Contingency Category Description Winter 201 g W:(nter Winter Potential Mitigation Solutions
Peak ea Peak
SF-WP-T-01 |AY-2 115KV Line B2_8_Potrero-Mission (AX) 115KV Cable B N-1 <100% | 102% 1079 | Reduce TBC output and/or modify
TBC DC Runback scheme
SF-WP-T-02 |AX 115 kV Line B2_7_Potrero-Larkin #2 (AY-2) 115kV Cable B N-1 110% 121% 127%  |Existing TBC DC Runback
SF-WP-T-03 |AX 115 kV Line C1-5_BUS FAULTAT 33204 POTRERO c1 Bus <100% | 120% 122%  |Existing TBC DC Runback
115,00 Sec 1E
o | gy . C2-4_CB FAULT AT 33204 POTRERO 115 , , ., |Reduce TBC output and/or modify
SF-WP-T-04 |AY-2 115KV Line CB102 c2 Breaker | 150% 100% 108% | D Runboack schormo
. C2-2_CB FAULT AT 33204 POTRERO 115 0 0 o, |Reduce TBC output and/or modify
SF-WP-T-05 [AX 115 kV Line Casia c2 Breaker | <100% | 124% 128% | D Runbach schormo
B2_15_Martin-Larkin (HY-1) 115kV Cable & Action Plan - dear line and renera
SF-WP-T-06 [AY-1 115KV Line B2_6_Mission-Larkin (XY-1) 115kV Cable c3 N-1-1 165% 172% 1829 |cuontan - cleariine and renergize
Larkin 115 kV bus after first
contingency
B2_5_Potrero-Larkin #1 (AY-1) 115kV Cable & .
SF-WP-T-07 |XY-1 115 kV Line B2_7_Potrero-Larkin #2 (AY-2) 115KV Cable c3 N-1-1 103% 112% 118y |reduce TBC output and/or modify
TBC DC Runback scheme
B2_8_Potrero-Mission (AX) 115kV Cable & .
SF-WP-T-08 |AY-2 115KV Line B2_5_Potrero-Larkin #1 (AY-1) 115KV Cable c3 N-1-1 118% 129% 1359, | Reduce TBC output and/or modify
TBC DC Runback scheme
B2_5_Potrero-Larkin #1 (AY-1) 115kV Cable & Reduce TBC output and/or modify
SF-WP-T-09 [AX 115 kV Line B2_7_Potrero-Larkin #2 (AY-2) 115kV Cable c3 N-1-1 138% 150% 157%  |TBC DC Runback scheme, curtail

load at Larkin

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

Study Area: PG&E Greater Bay Area San Francisco - Summer Off-Peak & Summer Light Load

“), California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Cate.go.ry 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load

Short Term: Reduce TBC output

SF-OP-T-01 [AY-2 115KV Line g;fazc B FAULTAT 33204 POTRERO 115 C2 Breaker 123% <100% - Long Term: Potrero 115 kV Bus
upgrade

B2_11_Potrero-Hunters Point (AP-1) 115kV
SF-OP-T-02 |AX 115 kV Line Cable & B2_7_Potrero-Larkin #2 (AY-2) 115kV c3 N-1-1 104% <100% )

Cable

Existing TBC DC Runback scheme

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

Study Area: PG&E Greater Bay Area San Francisco - Summer Peak

“3 California ISO

Voltage Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Cate.go.ry 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
SF-SP-VD-01|  MARTIN 60 KV B2_26_Potrero-Potrero SVC 115KV secti B N-1 1200% | 1200% | <0gs | cview Martin ransformer tap and voltage
-SP-VD- _26_Potrero-Potrero section - .00% .00% . schedule settings
C1-5_BUS FAULT AT 33204 POTRERO Review Martin transformer tap and voltage
SF-SP-VD-02[  MARTIN 60 KV 115.00 Sec 1E C1 Bus 12.00% 12.00% <09 schedule settings
C2-1_CB FAULT AT 33204 POTRERO 115 Review Martin transformer tap and voltage
SF-SP-VD-03[  MARTIN 60 KV CB302 C2 Breaker 14.00% 14.00% <09 schedule setings
B2_10_Hunters Point-Mission #2 (PX-2) 115kV
SF-SP-VD-04[  MARTIN 60 KV Cable & B2_12_Potrero-TBC 115kV section C3 N-1-1 11.00% 11.00% <09 ) )
Review Martin transformer tap and voltage
schedule settings

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

Study Area: PG&E Greater Bay Area San Francisco - Winter Peak

“3 California ISO

Voltage Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
: : Category 2015 . 2023 1 Moot !
ID Substation Worst Contingenc: Catego o Potential Mitigation Solutions
geney % | Description | winter 201§£L”ter Winter g
Peak Peak
) Review Martin transformer tap and voltage
SF-WP-VD-1 MARTIN 60kV B2_26_Potrero-Potrero SVC 115kV section B N-1 <5% <5% 13.00% schedule settings
) , Review Martin transformer tap and voltage
SF-WP-VD-2 MARTIN 60kV B2_4_San Mateo-Martin 230kV Line B N-1 -15.00% <5% <0.95 schedule settings
C1-3_BUS FAULT AT 33204 POTRERO Review Martin transformer tap and voltage
SF-WP-VD-3 MARTIN 60kV 115.00 Sec 1D C1 Bus -14.00% <10% <10% schedule settings
C1-5_BUS FAULT AT 33204 POTRERO Review Martin transformer tap and voltage
SF-WP-VD-4 MARTIN 60kV 115.00 Sec 1E C1 Bus <10% <10% 13.00% schedule settings
C2-4_CB FAULT AT 33204 POTRERO 115 Review Martin transformer tap and voltage
SF-WP-VD-5(  MARTIN 60kV CB102 C2 Breaker -15.00% <10% <10% schedule settings
B2_1_Martin-Embarcadero #2 (HZ-2) 115kV
Cable & B2_2_Martin-Embarcadero #1 (HZ-1)
SF-WP-VD-6 MARTIN 60kV C3 N-1-1 <109 10.009 12.009
115kV Cable & v v Review Martin transformer tap and voltage
schedule settings
. . ' Review Martin transformer tap and voltage
SF-WP-VD-7 MARTIN 60kV C5_1_Martin-Daly City Nos. 1 & 2 115 kV lines C5 DCTL -16.00% -9.00% -8.00% schedule settings

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

Study Area: PG&E Greater Bay Area San Francisco - Summer Off-Peak & Summer Light Load é \ C | F . |SO
g ~ atirornia
Voltage Deviations ‘, ’ Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Cate.go.ry 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
SF-OP-DV- ) Review Martin transformer tap and voltage
01 MARTIN 60kV B2_26_Potrero-Potrero SVC 115kV section B N-1 -18.00% <5% - schedule settings
SF-OP-DV- ' Review Martin transformer tap and voltage
02 MARTIN 60kV B3_5_Martin 115/60kV Transformer #6 B N-1 <5% -12.00% - schedule setings
SF-OP-DV- C1-5_BUS FAULT AT 33204 POTRERO Review Martin transformer tap and voltage
0 MARTIN 60kV 115.00 Sec 1E C1 Bus -18.00% <10% i schedule settings
SF-OP-DV- C2-2_CB FAULT AT 33204 POTRERO 115 Review Martin transformer tap and voltage
04 MARTIN 60kV CBA12 C2 Breaker -18.00% <10% - schedule settings
SF-OP-DV- C5_2_Martin-East Grand 115 kV and San . . Review Martin transformer tap and voltage
05 MARTIN 60KV Mateo-Martin No. 6 115 kv © PCTL | A100% | <10% schedule seftings

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

Study Area: PG&E Greater Bay Area San Francisco - Summer Peak

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category T )
D Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
Review Martin transf t d volt;
SF-SPV-01 | MARTIN 60kV B2_25_Martin-Sneath Lane 60KV Line B N-1 141 112 116 eview Martin ransformer tap and voltage

schedule settings

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

Study Area: PG&E Greater Bay Area San Francisco - Winter Peak s ‘ . .
. <’ California 1ISO
High/Low Voltage Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category De:ci?p(;irg n 2015 Winter | 2018 Winter | 2023 Winter Potential Mitigation Solutions
Peak Peak Peak
. ) Review Martin transformer tap and voltage
SF-WP-V-1 MARTIN 60kV B2_4_San Mateo-Martin 230kV Line B N-1 1.14 >0.95 >0.95 schedule settings
C1-3_BUS FAULT AT 33204 POTRERO Review Martin transformer tap and voltage
SF-WP-V-2 MARTIN 60kV 115.00 Sec 1D C1 Bus 1.13 1.13 1.13 schedule settings
C2-4_CB FAULT AT 33204 POTRERO 115 Review Martin transformer tap and voltage
SF-WP-V-3 MARTIN 60kV CB102 C2 Breaker 1.14 1.14 1.14 schedule settings
C5_1_Martin-Daly City Nos. 1 & 2 115 kV Review Martin transformer tap and voltage
SF-WP-V-4 MARTIN 60kV lines C5 DCTL 1.15 1.15 1.15 schedule settings

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

Study Area: PG&E Greater Bay Area San Francisco - Summer Off-Peak & Summer Light Load

“2 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
D Substation Worst Contingency Category Category 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
) ) Review area tap settings and voltage
SF-OP-V-01 |  MARTIN 60KV B2_25_Martin-Sneath Lane 60KV Line B N-1 >095 124 . s
Revi tap settings and volt
SF-OP-V-02 |  MARTIN 60kV B2_26_Potrero-Potrero SVC 115kV section B N-1 116 >0.95 . s:hvéz‘m:;ea ap setlings and voltage
SF-OP-V-03 | POT_SVC 115kv B2_4_San Mateo-Martin 230KV Line B N-1 >095 112 . S:hvéz‘m:;ea tap settings and voltage
Revi tap settings and volt
SF-OP-V-04 | POTRERO 115kV B2_26_Potrero-Potrero SVC 115kV section B N-1 >0.95 113 . s:hvéz‘m:;ea ap setlings and voltage
Revi tap seti it
SF-OP-V-05 | BAYSHOR1 115KV B2_26._Potrero-Potrero SVC 115kV section B N-1 >0.95 113 - sfhv(zm:srea ap settings and voltage
Revi tap sett it
SF-OP-V-06 | EMBRCDRD 230KV B2_26._Potrero-Potrero SVC 115kV section B N-1 >0.95 111 - sfhv(zm:srea ap settings and voltage
Revi tap sett it
SF-OP-V-07 | HNTRS PT 115kV B2_26._Potrero-Potrero SVC 115kV section B N-1 >0.95 113 - sfhv(zm:srea ap settings and voltage
Revi tap sett it
SF-OP-V-08 | LARKIN D 115KV B2_26._Potrero-Potrero SVC 115kV section B N-1 >0.95 113 - sfhv(zm:srea ap settings and voltage
Revi tap sett it
SF-OP-V-09 | LARKIN E 115KV B2_26._Potrero-Potrero SVC 115kV section B N-1 >0.95 113 - sfhv(zm:srea ap settings and voltage
SF-OP-V-10 | LARKIN F 115kV B2_26._Potrero-Potrero SVC 115kV section B N-1 >0.95 113 . thtzm:srea tap settings and voltage
SF-OP-V-11| MARTIN C 115kV B2_26._Potrero-Potrero SVC 115kV section B N-1 >0.95 113 . thtzm:srea tap settings and voltage
SF-OP-V-12 | MARTIN C 230kV B2_26._Potrero-Potrero SVC 115kV section B N-1 >0.95 111 . thtzm:srea tap settings and voltage
Revi i i
SF-OP-V-13 | MRT RC&1 230KV B2_26._Potrero-Potrero SVC 115kV section B N-1 >0.95 111 . sfhvéfjm:;ea tap settings and voltage
C1-5_BUS FAULT AT 33204 POTRERO Review area tap settings and voltage
SF-OP-V-14 |  MARTIN 60KV e c1 Bus 1.6 123 . e
C1-5_BUS FAULT AT 33204 POTRERO Review area tap settings and voltage
SF-OP-V-15 |  MISSON 115kV e ct Bus 509 113 . e
C1-5_BUS FAULT AT 33204 POTRERO Review area tap settings and voltage
SF-OP-V-16 | POTRERO 115kV e ct Bus 509 113 . e
C1-5_BUS FAULT AT 33204 POTRERO Review area tap settings and voltage
SF-OP-V-17 |  POTRERO 230kV e ct Bus 509 111 . e
C1-5_BUS FAULT AT 33204 POTRERO Review area tap settings and voltage
SF-OP-V-18 | BAYSHOR1 115KV e ct Bus 509 113 . e
SF-OPV-19 | BAYSHOR2 115KV C1-5_BUS FAULT AT 33204 POTRERO 1 Bus 509 113 ) Review area tap settings and voltage

115.00 Sec 1E

schedules

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

Study Area: PG&E Greater Bay Area San Francisco - Summer Off-Peak & Summer Light Load 6 ‘ C | F . ISO
. <9 California
High/Low Voltage ‘ ’ Shaping a Renewed Future
Voltage (PU)
) . Category T )
ID Substation Worst Contingency Category Descriofi 2015 Summer | 2018 Summer Potential Mitigation Solutions
escription . N/A
Off-Peak Light Load
SF-OP-V-20 | EMBRCDRD 230KV C1-5_BUS FAULT AT 33204 POTRERO 1 Bus 509 111 i Review area tap settings and voltage
115.00 Sec 1E schedules
SF-OP-V-21 | EMBRCDRE 230kV C1-5_BUS FAULT AT 33204 POTRERO 1 Bus 509 111 i Review area tap settings and voltage
115.00 Sec 1E schedules
SF-OP-V-22 | HNTRS PT 115kV IS E T ATSEGEFOIRERS ct Bus >09 113 . Review area tap settings and voltage
115.00 Sec 1E schedules
SF-OP-V-23 | LARKIN D 115KV IS E T ATSEGEFOIRERS ct Bus >09 113 . Review area tap settings and voltage
115.00 Sec 1E schedules
SF-OP-V-24 | LARKIN E 115KV C1-5_BUS FAULT AT 33204 POTRERO 1 Bus 509 113 i Review area tap settings and voltage
115.00 Sec 1E schedules
SF-0P-V-25 | LARKIN F 115KV C1-5_BUS FAULT AT 33204 POTRERO 1 Bus 509 113 i Review area tap settings and voltage
115.00 Sec 1E schedules
SF-OP-V-26 | MARTIN C 230kV C1-5_BUS FAULT AT 33204 POTRERO 1 Bus 509 112 i Review area tap settings and voltage
115.00 Sec 1E schedules
SF-0P-V-27 | MARTIN C 230kV C1-5_BUS FAULT AT 33204 POTRERO 1 Bus 509 111 i Review area tap settings and voltage
115.00 Sec 1E schedules
SF-0P-V-28 | MRT RC&1 230KV C1-5_BUS FAULT AT 33204 POTRERO 1 Bus 509 110 i Review area tap settings and voltage
115.00 Sec 1E schedules
SF-0P-V-29 | MRT RC&2 230KV C1-5_BUS FAULT AT 33204 POTRERO 1 Bus 509 111 i Review area tap settings and voltage
115.00 Sec 1E schedules
SF-OP-V-30 MARTIN 60KV C2-2_CB FAULT AT 33204 POTRERO 115 c2 Breaker 509 124 i Review area tap settings and voltage
CB412 schedules
SF-OP-V-31 |  MISSON 115kV €22 CBFAULTATIS204POTRERO ™S | o) | Bresker | >09 113 . Review area tap settings and voliage
CB412 schedules
SF-OP-V-32 |  POTRERO 115KV €22 CBFAULTATIS204POTRERO ™S | ) | Bresker | >09 113 . Review area tap settings and voliage
CB412 schedules
SF-OP-V-33 POTRERO 230KV C2-2_CB FAULT AT 33204 POTRERO 115 c2 Breaker 509 111 i Review area tap settings and voltage
CB412 schedules
SF-OP-V-34 | BAYSHORY 115kV €22 CBFAULTATS3204POTREROMS | 65 | Breaker |  >09 113 : Review area tap setfings and voltage
CB412 schedules
SF-OP-V-35 | BAYSHOR? 115kV €22 CBFAULTATS3204POTREROMS | 65 | Breaker | >09 113 : Review area tap setfings and voltage
CB412 schedules
SF-OP-V-36 | EMBRCDRD 230kV C2-2_CB FAULT AT 33204 POTRERO 115 c2 Breaker 509 111 i Review area tap settings and voltage
CB412 schedules
SF-OP-V-37 | HNTRS PT 115KV €22 CBFAULTATS3204POTREROMS | 65 | Breaker | >09 113 : Review area tap setfings and voltage
CB412 schedules
SF-OPV-38 | LARKIN D 115kv C2-2_CB FAULT AT 33204 POTRERO 115 c2 Breaker 509 113 ) Review area tap settings and voltage
CB412 schedules

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

Study Area: PG&E Greater Bay Area San Francisco - Summer Off-Peak & Summer Light Load

‘“‘} California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category T )
D Substation Worst Contingency Category Descriofi 2015 Summer| 2018 Summer Potential Mitigation Solutions
escription . N/A
Off-Peak Light Load

SE.OPV-30 | LARKINE 115kv C2-2_CB FAULT AT 33204 POTRERO 115 2 Breaker 509 113 ) Review area tap settings and voltage
CB412 schedules

SF-OP-V-40 | LARKIN F 115kv C2-2_CB FAULT AT 33204 POTRERO 115 c2 Breaker 509 113 i Review area tap settings and voltage
CB412 schedules

sE.opv41 | MARTIN G 230KV C2-2_CB FAULT AT 33204 POTRERO 115 2 Breaker 509 112 ) Review area tap settings and voltage
CB412 schedules

SE.oPv42 | MARTIN G 230KV C2-2_CB FAULT AT 33204 POTRERO 115 2 Breaker 509 1 ) Review area tap settings and voltage
CB412 schedules

SF-OP-V-43 | MRT RC&1 230KV C2-2_CB FAULT AT 33204 POTRERO 115 c2 Breaker 509 110 i Review area tap settings and voltage
CB412 schedules

sr.opv41 | MRT RCA2 230KV C2-2_CB FAULT AT 33204 POTRERO 115 2 Breaker 509 1 ) Review area tap settings and voltage
CB412 schedules

AP/ C5_2_Martin-East Grand 115 kV and San Review area tap settings and voltage
SF-OP-V-45 MARTIN 60kV Mateo-Martin No. 6 115 kV C5 DCTL >0.9 1.21 - schedules

AP/ C5_2_Martin-East Grand 115 kV and San Review area tap settings and voltage
SF-OP-V-46 |  MISSON 115KV Matoo-Martin No. 6 115 KV C5 DCTL >0.9 111 - schedules

AP/ C5_2_Martin-East Grand 115 kV and San Review area tap settings and voltage
SF-OP-V-47 |  POT_SVC 115kV Matoo-Martin No. 6 115 KV C5 DCTL >0.9 111 - schedules

AP/ C5_2_Martin-East Grand 115 kV and San Review area tap settings and voltage
SF-OP-V-48 |  POTRERO 115kV Mateo-Martin No. 6 115 kv C5 DCTL >0.9 1.11 - schedules

AP/ C5_2_Martin-East Grand 115 kV and San Review area tap settings and voltage
SF-OP-V-49 | BAYSHOR1 115kV Matoo-Martin No. 6 115 KV C5 DCTL >0.9 111 - schedules

AP\ C5_2_Martin-East Grand 115 kV and San Review area tap settings and voltage
SF-OP-V-50 | BAYSHOR2 115kV Matoo-Martin No. 6 115 KV C5 DCTL >0.9 111 - schedules

AP\ C5_2_Martin-East Grand 115 kV and San Review area tap settings and voltage
SF-OP-V-51 | HNTRS PT 115kV Mateo-Martin No. 6 115 kv C5 DCTL >0.9 1.11 - schedules

AP\ C5_2_Martin-East Grand 115 kV and San Review area tap settings and voltage
SF-OP-V-52 | LARKIN D 115kV Matoo-Martin No. 6 115 KV C5 DCTL >0.9 111 - schedules

C5_2_Martin-East Grand 115 kV and San Review area tap settings and voltage
SF-OP-V-53 |  LARKIN E 115KV Matoo-Martin No. 6 115 kV C5 DCTL >0.9 111 - schedules

C5_2_Martin-East Grand 115 kV and San Review area tap settings and voltage
SF-OP-V-54 | LARKIN F 115KV Mateo-Martin No. 6 115 kV ©8 bett 709 M i schedules

SF-OP-V-55 |  MARTIN C 11KV €52 Martin-East Grand 115V and San cs | Dper >09 111 - |eviewareatap seffings and vollage

Mateo-Martin No. 6 115 kV

schedules

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

Study Area: PGG&E Greater Bay Area San Francisco - Summer Peak

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT

Page 13 of 18



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PGG&E Greater Bay Area San Francisco - Winter Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: PGG&E Greater Bay Area San Francisco - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

‘ A California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area San Francisco - Summer Peak

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area San Francisco - Winter Peak

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: PGG&E Greater Bay Area San Francisco - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

‘ A California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-11
PG&E Greater Bay Area — Peninsula
Reliability Assessment Study Results

California ISO/MID



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area Peninsula - Summer Peak \ . "
£-2 California ISO
Thermal Overloads ‘_ Shapina a R dFuiur
aping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
B1_2 CARDINAL  12.47 UnitID 1 & fh‘)“TTe"“: JA?‘O” PIaSnt N2
Penn-SP-T- . B2_52_Cooley Landing-Stanford 60kV Line . . ,, |-ong ferm: Jefierson-staniord NO.
01 Jefferson - Stanford 60 kV Line (Cooley Landing-SRI) B N-1-1 130% <100% <100% |60 KV Line
Short Term: Action Plan
Penn-SP-T- B1_2 CARDINAL ~ 12.47 UnitID1& Long Term: Jefferson-Stanford No. 2
02 Cooley Landing - Stanford 60 kV Line |B2_55_Jefferson-Stanford #1 60kV Line B N-1-1 119% <100% <100% |60 KV Line
Penn-SP-T- | . Action Plan - curtail load at Bell
Bair 115/60 kV Transformer No. 1 C2-10_CB FAULT AT CLY LNDG 60 CB2 C2 Breaker 112% 121% 127%
03 Haven
B3_5_Ravenswood 230/115kV Transformer #2
Penn-SP-T- San Mateo - Belmont 115 kV Line & B3_4_Ravenswood 230/115kV Transformer c3 N-1-1 116% 1% 1149, |Short Term: curtail load at Belmont
04 # Long Term: Ames-Palo Alto 115 kV
Line and San Mateo-Bair 60 to 115 kV
Voltage Conversion projects
Short Term: Action Plan - open
PennSP-T- B2_14_Martin-Millbrae 115kV Line & Mlllbrae 115/60 kV Transformer No. 5
Millbrae-Sneath Lane 60 KV Line B2_20_Millbrae-San Mateo #1 115kV Line C3 N-1-1 109% 12% 1199  [after first N-1 contingency
05 Long Term: Install reverse power
relay on Millbrae 115/60 Transformer
No. 5
Action Plan - curtail load at Pacifica
Penn-SP-T- B2_48 Hillsdale JCT - Half Moon Bay 60kV
06 Millbrae - Pacifica 60 kV Line Line & B2_17_Martin-Sneath Lane 60kV Line C3 N-1-1 123% 130% 150%
B2_30_Ravenswood-Cooley Landing #2 115kV /H\C‘ion Plan - curtail load at Bell
-SP-T- i i aven
Penn-SP-T- | B 115/60 KV Transformer No, 1 |-ine & B3-12Cooley Landing 115/60kY c3 N-1-1 105% 116% 121%
07 Transformer #1
Action Plan - curtail load at Bell
QP . B3_12_Cooley Landing 115/60kV Transformer Haven
Pe”"ogp T ﬁgdzey Landing 115/60 kV Transformerl, s g3 10_Bair 115160k Transformer #1 c3 N-1-1 106% | <100% | <100%

California ISO/MID/RT



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area Peninsula - Summer Peak

‘”‘)y California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Action Plan - curtail load
Penn-SP-T- |Ravenswood-Cooley Landing 115 kV  |C5_22_Ravenswood-Palo Alto Nos. 1 & 2 115 at Palo Alto Sw Sta
. . DCTL 1419 1049 1059
09 Line kV lines €5 ¢ & 04% 05% Long Term: Ames-Palo Alto 115 kV
Line project
Penn-SP-T- Cooley Landing - Stanford 60 kV Line Q5_4_Monta Vista-Jefferson Nos. 1 & 2 230 kV 5 DCTL <100% <100% 103% Add 239 kV bay position at Jefferlson
10 lines Substation for the Jefferson-Martin

230 kV Line termination

California ISO/MID/RT

Page 2 of 16



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area Peninsula - Winter Peak é ‘ . "
<’ California ISO
Thermal Overloads Shaping a Renewed Future
Loading (%)
- . Category 2015 ) e .
ID Overloaded Facility Worst Contingency Category Description Winter 2018 Winter N/A Potential Mitigation Solutions
Peak
Peak
Short Term: Action Plan - curtail load
Penn-WP-T- | 33401 CLY LN&1  60.0 33382 B1_2 CARDINAL 1247 UnitID 1 & B L1/G-1 110% <100% at Menlo
01 SRI. 6001 B2_55_Jefferson-Stanford #1 60kV Line ° ° Long Term: Jefferson-Stanford No. 2
60 kV Line
Short Term: Action Plan - curtail load
Penn-WP-T- 33401 CLY LN&1  60.0 33382 B1_3_CARDINAL 1247 UnitID2 & B LA/G-1 110% A00% at Menlo
02 SRI. 6001 B2_55_Jefferson-Stanford #1 60kV Line ° ° Long Term: Jefferson-Stanford No. 2
60 kV Line
Penn-WP-T- | . Action Plan - curtail load at Bell
03 Bair 115/60 kV Transformer No. 1 C2-10_CB FAULT AT CLY LNDG 60 CB2 C2 Breaker 99% 105% Haven
PennWP.T B2_17_Martin-Sneath Lane 60KV Line & Action Plan - curtail load at Half Moon
enn(—)4 " |Millbrae 115/60 kV Transformer No. 5 |B2_48_Hillsdale JCT - Half Moon Bay 60kV C3 N-1-1 102% 107% Bay
Line
Pe””(')\;VP'T' Millbrae 115/60 kV Transformer No. 5 gg—fs—ﬁ:;fg”n;"'t'ﬁ‘ﬁssggksoﬁ\;e“”e & c3 N4 | <100% | 104% Action Plan - curtail load at Pacifica
B2_17_Martin-Sneath Lane 60kV Line & Action Plan - curtail load at Half Moon
Penn(—)\éVP-T- Millbrae-Sneath Lane 60 kV Line B2_48_Hillsdale JCT - Half Moon Bay 60kV C3 N-1-1 104% 111% Bay
Line
Penn-WP-T- B2_38_Jefferson-Hillsdale JCT 60kV Line &
07 Millbrae-Sneath Lane 60 kV Line B2_17_Martin-Sneath Lane 60kV Line C3 N-1-1 100% 108% Action Plan - curtail load at Pacifica
B2_17_Martin-Sneath Lane 60kV Line & Action Plan - curtail load at Half Moon
Penn(—)\éVP-T- Millbrae - Pacifica 60 kV Line B2_48_Hillsdale JCT - Half Moon Bay 60kV C3 N-1-1 134% 143% Bay
Line
Pe”“(')\;VP'T' Millbrae - Pacifica 60 kV Line gg—?g—ﬂ:;sosnng't's‘ﬁs:ggksoﬁ\;e““e & c3 N-1-1 129% | 139% Action Plan - curtailload at Pacifica
B2_30_Ravenswood-Cooley Landing #2 115kV QCNO” Plan - curtail load at Bell
-WP-T- i i aven
Penn-WP-T- o i 115160 kv Transformer No, 1 |-ne & B3-12_Cooley Landing 115/60kv c3 N-1-1 <100% | 102%
10 Transformer #1
B3_11_Cooley Landing 115/60kV Transformer . .
Pe””;\gvp'T' Bair 115/60 kV Transformer No. 1 |#2 & B3_12_Cooley Landing 115/60kV c3 N-1-1 <100% 102% éict“on Plan - curtai load at Redwood
Transformer #1 y

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

Study Area: PG&E Greater Bay Area Peninsula - Winter Peak L )' CG Iiforn io ISO
Thermal Overloads ‘. Shaping a Renewed Future
Loading (%)
- . Category 2015 ) e .
ID Overloaded Facility Worst Contingency Category Description Winter 2018 Winter N/A Potential Mitigation Solutions
Peak Peak
. Short Term: Action Plan - curtail load
Penn-WP-T- . B1_2_CARDINAL . 1247 UnitID 1 & . at Menlo
Jefferson-Stanford 60 kV Line B2_52_Cooley Landing-Stanford 60kV Line C3 N-1-1 107% <100% .
12 (Cooley Landing-SRI) Long Term: Jefferson-Stanford No. 2
yLanding 60 KV Line
) Short Term: Action Plan - curtail load
Penn-WP-T- . B1_3_CARDINAL . 1247 UnitID 2 & . at Menlo
Jefferson-Stanford 60 kV Line B2_52_Cooley Landing-Stanford 60kV Line C3 N-1-1 107% <100% .
13 (Cooley Landing-SR) Long Term: Jefferson-Stanford No. 2
y 9 60 kV Line
N B2_52_Cooley Landing-Stanford 60KV Line Sron orm: Acton Plan - curtal oad
Jefferson-Stanford 60 kV Line (Cooley Landing-SRI) & B3_15_Cardinal Cogen C3 N-1-1 107% <100% .
14 GSU Transformer Long Term: Jefferson-Stanford No. 2
60 kV Line
Short Term: Action Plan - curtail load
Penn-WP-T- . . B2_55_Jefferson-Stanford #1 60kV Line & 0 0 at Menlo
15 Cooley Landing-Stanford 60 kV Line B3_15_Cardinal Cogen GSU Transformer c3 N-1-1 10% <100% Long Term: Jefferson-Stanford No. 2
60 kV Line
. Short Term: Action Plan - curtail load
Penn-WP-T- . B1_2_CARDINAL . 1247 UnitID 1 & . at Menlo
Jefferson-Stanford 60 kV Line B2_52_Cooley Landing-Stanford 60kV Line C3 N-1-1 107% <100% .
16 (Cooley Landing-SRI) Long Term: Jefferson-Stanford No. 2
yLanding 60 KV Line
) Short Term: Action Plan - curtail load
Penn-WP-T- . B1_3_CARDINAL . 12.47 Unit ID 2& . at Menlo
Jefferson-Stanford 60 kV Line B2_52_Cooley Landing-Stanford 60kV Line C3 N-1-1 107% <100% .
17 (Cooley Landing-SRI) Long Term: Jefferson-Stanford No. 2
yLanding 60 kV Line

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

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

“)y California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Catego!"y 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
B2_17_Martin-Sneath Lane 60kV Line &
Pe””(;?P'T' Millbrae 115/60 kV Transformer No. 5 Ei*:s*""”s"a'e ACT - Half Moon Bay 60k c3 N-1-1 101% | <100% Action Plan - curtailload at Pacifica

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

Study Area: PG&E Greater Bay Area Peninsula - Summer Peak

“‘% California ISO

vo”age Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
B2_30_Ravenswood-Cooley Landing #2 115kV
Penn-SP-DV-1 61 v L2 115kv Line & B3_12_Cooley Landing 115/60KY c3 N-t-1 | <10.00% | 15.00% | 16.00% |Add Reactive Support
01 Transformer #1
Penn-SP-DV- B2_20_Millbrae-San Mateo #1 115KV Line & Short Term: Action Plan - open Millbrae 115/60 kV
02 MILLBRAE 115kV B2_14_Martin-Millbrae 115kV Line C3 N-1-1 10.00% 10.00% 11.00%  [Transformer No. 5 after first N-1 contingency
Long Term: Install reverse power relay on Millbrae
115/60 Transformer No. 5
Penn-SP-DV- B2_14_Martin-Milorae 115kV Line & Short Term: Action Plan - open Millbrae 115/60 kV
03 SANPAULA 115kV B2_20_Millbrae-San Mateo #1 115kV Line C3 N-1-1 10.00% 10.00% 11.00% Transformer No. 5 after first N-1 contingency

Long Term: Install reverse power relay on Millbrae
115/60 Transformer No. 5

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

Study Area: PG&E Greater Bay Area Peninsula - Winter Peak P \ C | F . ISO
o ~ alirornida
Voltage Deviations ‘ 4 Shaping a Renewed Future
Post Cont. Voltage Deviation %
) . Category 2015 ) o )
ID Substation Worst Contingency Category Description Winter 2018 Winter N/A Potential Mitigation Solutions
Peak
Peak
B3_14_Millbrae 115/60kV Transformer #5
Penn-WP-VD HLF MNBY 60KV &.827487H|Ilsdale JCT - Half Moon Bay 60kV c3 N-1-1 10.00% 42.00% i Review area transformer tap settings and voltage
1 Line schedule
B2_20_Millbrae-San Mateo #1 115kV Line & . .
remIPYE] MILLBRAE 115k B2_14_Martin-Milbrae 115kV Line c3 N1 | -9.00% | -11.00% - S:h":im:rea Wransformer tap seftings and voliage

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

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

“3 California ISO

Voltage Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
Penn-OP-DV PACIFICA 60KV C2-1_CB FAULT AT 30700 SANMATEO 230 c2 Breaker 1000% | <10.00% i Review area transformer tap settings and voltage
1 CB202 schedule
Penn-;)P-DV- SNTH LNE 60KV gg;o_zCB FAULT AT 30700 SANMATEO 230 c2 Breaker 1000% | <10.00% i SR:hv;Z\Lvl :rea transformer tap settings and voltage

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

Study Area: PG&E Greater Bay Area Peninsula - Winter Peak 6 \ C |F " ISO
ngh/LOW Voltage ‘_ 1 O l g:!:ygal gewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category a egory 2015 Winter | 2018 Winter Potential Mitigation Solutions
Description N/A
Peak Peak
B2_30_Ravenswood-Cooley Landing #2
115kV Line & B3_12_Cooley Landing ) . .
Penn-WP-V-1|  CLY LND2 115kV 115/60KkV Transformer #1 C3 N-1-1 >0.9 0.87 - Action Plan - curtail load at Redwood City
B3_14_Millbrae 115/60kV Transformer #5 &
Penn-WP-V-2| HLF MNBY 60KV Eﬁfgfl"'"s‘ja'e JCT - Half Moon Bay 60V | ¢y N-1-1 0.78 0.86 - Action Plan - curtail load at Pacifica

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

Study Area: PG&E Greater Bay Area Peninsula - Summer Off-Peak & Summer Light Load 6 ‘ C |{: " ISO
. =9 Calirornia
ngh/LOW VOItage ‘ ’ Shaping a Renewed Future
Voltage (PU)
! ' Category T !
ID Substation Worst Contingency Category " 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

Penn-OP-V- CCSF 115KV C1-1_BUS FAULT AT 30700 SANMATEO 1 Bus 509 110 i Review area transformer tap settings and
01 230.00 Sec 1D voltage schedules

Penn-OP-V- SFIA 115KV C1-7_BUS FAULT AT 33310 SANMATEO 1 Bus 509 110 i Review area transformer tap settings and
02 115.00 Sec 1E voltage schedules

Penn-OP-V- BURLNGME 115KV C1-8_BUS FAULT AT 33310 SANMATEO 1 Bus 509 110 i Review area transformer tap settings and
03 115.00 Sec 2E voltage schedules

Penn-OP-V- CLY LND2 115KV C1-12_BUS FAULT AT 33315 RVNSWD E 1 Bus 509 112 i Review area transformer tap settings and
04 115.00 Sec 2E voltage schedules

Penn-OP-V- EST GRND 115kV C1-6_BUS FAULT AT 33310 SANMATEO 1 Bus 509 110 i Review area transformer tap settings and
05 115.00 Sec 2D voltage schedules

Penn-OP-V- MILLBRAE 60KV C1-5_BUS FAULT AT 33310 SANMATEO 1 Bus 509 113 i Review area transformer tap settings and
06 115.00 Sec 1D voltage schedules

Penn-OP-V- CLY LND 115KV C2-1_CB FAULT AT 30700 SANMATEO 230 c2 Breaker 509 111 i Review area transformer tap settings and
07 CB202 voltage schedules

Penn-OP-V- MLLBRETP 60KV C2-4_CB FAULT AT 33310 SANMATEO 115 c2 Breaker 509 115 i Review area transformer tap settings and
08 CB402 voltage schedules

Penn-OP-V- C5_1_Eastshore-San Mateo 230 kV and Review area transformer tap settings and
09 CLY LND 115KV Pittsburg-San Mateo 230 kV | c5 DCTL >09 . i voltage schedules

Penn-OP-V- CLY LND2 115kV CS_ZO_Ravgnswood-CooIey Landing Nos. 1 5 DCTL 509 113 i Review area transformer tap settings and
10 &2 115kV lines voltage schedules

Penn-OP-V- DALY CTY 115kV CS_3_R§venswood-San Mateo Nos. 1 & 2 5 DCTL 509 112 i Review area transformer tap settings and
1 230 kV lines voltage schedules

Penn-OP-V- MILLBRAE 60KV C5_13_Millbrae-San Mateo No. 1 115 kV and 5 DCTL 509 114 i Review area transformer tap settings and
12 East Grand-San Mateo N voltage schedules

Penn-OP-V- MILLBRAE 115kV C5_13_Millbrae-San Mateo No. 1 115 kV and 5 DCTL 509 112 i Review area transformer tap settings and
13 East Grand-San Mateo N voltage schedules

Penn-OP-V- SAN CRLS 60KV 05724_Ba|r-Cooley Landing Nos. 1 & 2 60 5 DCTL 509 110 i Review area transformer tap settings and
14 kV lines voltage schedules

Penn-OP-V- SNANDRES 60KV C5_13_Millbrae-San Mateo No. 1 115 kV and 5 DCTL 509 115 i Review area transformer tap seftings and
15 East Grand-San Mateo N voltage schedules

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

Study Area: PGG&E Greater Bay Area Peninsula - Summer Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PGG&E Greater Bay Area Peninsula - Winter Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

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

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area Peninsula - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area Peninsula - Winter Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-12
PG&E Greater Bay Area — Mission

Reliability Assessment Study Results

California ISO/MID



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area Mission - Summer Peak

Thermal Overloads

“‘% California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Catego_ry 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Action Plan - reduce Contra Costa
Miss-SP-T-01 [North Dublin - Cayetano 230 kV Line  |B2_1_Contra Costa-Las Positas 230kV Line B N-1 <100% 101% 101% area generation
Action Plan - reduce Contra Costa
Miss-SP-T-02|Lone Tree - Cayetano 230 kV Line B2_1_Contra Costa-Las Positas 230kV Line B N-1 <100% 106% 107% area generation
) i C1-4_BUS FAULT AT 30630 NEWARK D Action Plan - reduce Contra Costa
Miss-SP-T-03 [Lone Tree - Cayetano 230 kV Line 930.00 Sec 1D C1 Bus <100% 104% 105%  |area generation
Action Plan - reduce Contra Costa
Miss-SP-T-04 |Lone Tree - Cayetano 230 kV Line C2-3_CB FAULT AT NEWARK 230 CB810 C2 Breaker <100% 104% 104% area generation
Action Plan - reduce Contra Costa
B2_16_Tesla-Newark #1 230kV Line & area generation
Miss-SP-T-05|North Dublin-Vineyard 230 kV Line B2_1_Contra Costa-Las Positas 230kV Line C3 N-1-1 <100% 103% 102%
Action Plan - reduce Contra Costa
B2_16_Tesla-Newark #1 230kV Line & area generation
Miss-SP-T-06|Lone Tree - Cayetano 230 kV Line B2_1_Contra Costa-Las Positas 230kV Line C3 N-1-1 103% 118% 119%
Action Plan - reduce RCEC
B2_12_Eastshore-San Mateo 230kV Line & i
e generation
Miss-SP-T-07 E"ftfh(’m 2307115 KV Transformer 15375 ¢ ctshore 2301115k Transformer #2 c3 N-1-1 109% 114% 113%
Action Plan - reduce RCEC
B2_12_Eastshore-San Mateo 230kV Line & i
e generation
Miss-SP-T-08 E":‘)Stzsmre 2307115 KV Transformer 5375 ¢ tshore 2301115k Transformer #1 c3 N-1-1 109% 113% 113%
B3_7_Las Positas 230/60kV Transformer #4 & Action Plan - radilize Tri-Vallev 60 kV
Miss-SP-T-09|Newark 115/60 kV Transformer No. 1  [B3_1_San Ramon 230/60kV Transformer #1 C3 N-1-1 115% 118% 116% o - y
- system follow first contingency
B2_7_San Ramon-Moraga 230kV Line & Existing reverse power relay at San
Miss-SP-T-10|Livermore - Las Positas 60 kV Line B2_2_Pittsburg-San Ramon 230kV Line C3 N-1-1 154% 157% 160% g P y

Ramon

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

Study Area:

PG&E Greater Bay Area Mission - Summer Peak

Thermal Overloads

“‘% California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Catego_ry 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
B2_7_San Ramon-Moraga 230kV Line & Existing reverse power relay at San
Miss-SP-T-11|Radum - Livermore 60 kV Line B2_2_Pittsburg-San Ramon 230kV Line C3 N-1-1 192% 194% 199% Ramor? P y
B2_1_Contra Costa-Las Positas 230kV Line & -
Miss-Sp-T-12| S3m Ramon 230160 KV Transformerg> ™45 o positas-Newark 230\ Line c3 N-1-1 19% | 115% | 1189 |oioing reverse power felay at Las
No. 1 Positas
B2_2_Pittsburg-San Ramon 230kV Line & Existing reverse power relav at San
Miss-SP-T-13|Radum - Vallecitos 60 kV Line B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 110% 110% 113% Ramong P y
B2_2_Pittsburg-San Ramon 230kV Line & Existing reverse power relay at San
Miss-SP-T-14|Newark - Vallecitos 60 kV Line B2_7_San Ramon-Moraga 230KV Line c3 N-1-1 114% 113% 17% Ramong P y
. B2_7_San Ramon-Moraga 230kV Line & -
Miss-SP-T-g5| 25 P10 23060V TransiomerNo-1a; 5 pitshurg-San Ramon 230KV Line c3 N4 | 1% | 29% | raa  [Sem9reverse poerrelyaSan
B2_7_San Ramon-Moraga 230kV Line & Existing reverse power relay at San
Miss-SP-T-16|San Ramon - Radum 60 KV Line B2_2_Pittsburg-San Ramon 230kV Line c3 N-1-1 171% 173% 178% Ramor? P y
B2_1_Contra Costa-Las Positas 230kV Line & Existing reverse power relav at Las
Miss-SP-T-17|Newark - Livermore 60 kV Line B2_15_Las Positas-Newark 230kV Line C3 N-1-1 115% 120% 124% Positasg P y
. . . C5_5_Tesla-Newark No.1 and Tesla- . ) . Action Plan - reduce Contra Costa
Miss-SP-T-18|North Dublin - Cayetano 230 kV Line Ravenswood 230 KV lines C5 DCTL <100% 102% 102% area generation
- - Action Plan - reduce Contra Costa
Miss-SP-T-19|Lone Tree - Cayetano 230 kv Line | 00— esl-Newark No.1 and Tesla c5 DCTL <100% 106% 108%

Ravenswood 230 kV lines

area generation

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

Study Area:

PG&E Greater Bay Area Mission - Summer Off-Peak & Summer Light Load

Thermal Overloads

‘1

£ California 1SO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Catego_ry 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
B2_2_Pittsburg-San Ramon 230kV Line & -
e qp.T.n1| 39203 LIVERMRE  60.0 35220 . i . " 0 0 Existing reverse power relay at San
Miss-OP-T-01 LPOSTAS  60.0 1 B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 112% 101% Ramon
B2_2_Pittsburg-San Ramon 230kV Line & -
e qp.T.no| 39203 LIVERMRE  60.0 35222 - i . . 0 o Existing reverse power relay at San
Miss-OP-T-02 CALMAT60  60.0 1 B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 125% 109% Ramon
B2_2_Pittsburg-San Ramon 230kV Line & -
e Ap.T_n2| 39205 RADUM 60.0 35222 - i . ” 0 0 Existing reverse power relay at San
Miss-OP-T-03 CALMATE0  60.0 1 B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 120% 105% Ramon
B2_2_Pittsburg-San Ramon 230kV Line & -
Miss-OP-T-04 35209 SAN RAMN  60.0 35221 E B2_7_San Ramon-Moraga 230KV Line c3 N-1-1 118% 101% Existing reverse power relay at San
DUBLIN  60.0 1 Ramon
B2_2_Pittsburg-San Ramon 230kV Line & -
e Ap.T.ns| 39221 EDUBLIN  60.0 35223 - i . ” 0 0 Existing reverse power relay at San
Miss-OP-T-05 PARKS TP 60.0 1 B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 119% 102% Ramon
B2_2_Pittsburg-San Ramon 230kV Line & -
Miss-OP-T-06 35223 PARKS TP 60.0 35205 B2_7_San Ramon-Moraga 230KV Line c3 N-1-1 119% 102% Existing reverse power relay at San

RADUM  60.0 1

Ramon

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

Study Area: PG&E Greater Bay Area Mission - Summer Peak

Voltage Deviations

t“: California 15O

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
, B3_5_Eastshore 230/115kV Transformer #1 & ) .
Miss-SPVD-1 atoous 115kv B3_6_Eastshore 230/115kV Transformer #2 c3 N1 | 1100% | <ton | <toy  [Action Plan- Utlize RCEC
1 generation after first contingency
. B2_7_San Ramon-Moraga 230kV Line & -
M'ss'szp'VD' CALMAT60 B2_2_Pittsburg-San Ramon 230kV Line c3 N--1 | -27.00% | -26.00% | -27.00% E’;’i;”ng reverse power relay at San
. B3_7_Las Positas 230/60kV Transformer #4 & ) - .
Miss-SP-VD-| £ buBLIN 60KV B3_1_San Ramon 230/60kV Transformer #1 c3 NA-1 | -16.00% | -15.00% | -14.00% |/Cton Plan - radilize Tri-Valley 60
3 kV system follow first contingency
. B3_6_Eastshore 230/115kV Transformer #2 & ) "
Miss-SP-VD-| £ A STSHRE 115KV B3_5_Eastshore 230/115kV Transformer #1 c3 Nt | -11.00% | <10% <10y  |Action Plan - Utiize RCEC
4 generation after first contingency
. B2_2_Pittsburg-San Ramon 230kV Line & -

M'SS'S:'VD' IUKA 60KV B2_7_San Ramon-Moraga 230kV Line c3 N4-1 | -28.00% | -28.00% | -28.00% E’;’i;”ng reverse power relay at San
Miss-SP-VD- B2_15_Las Positas-Newark 230k Line & Existing reverse power relay at Las
: LS PSTAS 230kV B2_1_Contra Costa-Las Positas 230kV Line c3 N1 | -32.00% | -33.00% | -33.00% Positasg P y

. B3_6_Eastshore 230/115kV Transformer #2 & . .
Miss-SP-VD-1 7 EpEN 115KV B3_5_Eastshore 230/115kV Transformer #1 c3 Nt | -11.00% | <10% <10y  |/ction Plan - Utilze RCEC
7 generation after first contingency
) B3_7_Las Positas 230/60kV Transformer #4 & . . .
Miss-SP-VD-| NEwARK 60KV B3_11_Newark 115/60KV Transformer #1 c3 NA-1 | -1000% | -12.00% | -11.009 |fcion Plan - radialize Tri-Valley 60
8 kV system follow first contingency
. B2_2_Pittsburg-San Ramon 230kV Line & -
M'SS'SQP'VD' SAN RAMN 60KV B2_7_San Ramon-Moraga 230kV Line c3 N1 | -46.00% | -46.00% | -47.00% E’;’;t;”ng reverse power relay at San

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

Study Area: PG&E Greater Bay Area Mission - Summer Peak

Voltage Deviations

€ Calfornia 50

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Miss-SP-VD- B2 2 Pittsburg-San Ramon 230KV Line & Existing reverse power relay at San
10 SANRAMON 230kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 -52.00% -51.00% -52.00% Ramong P y
Miss-SP-VD- B2_1_Contra Costa-Las Positas 230KV Line & Existing reverse power relay at Las
11 USWP-FRK 60kV B2_15_Las Positas-Newark 230kV Line C3 N-1-1 -27.00% -28.00% -28.00% Positasg P y

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

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

“3 California ISO

Voltage Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
Miss-OP-DV- B2_2_Pittsburg-San Ramon 230KV Line &
01 SAN RAMN 60kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 -24.00% -14.00% - Existing reverse power relay at San Ramon
Miss-OP-DV- B2_2_Pittsburg-San Ramon 230KV Line &
02 SANRAMON 230kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 -16.00% -15.00% - Existing reverse power relay at San Ramon

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

Study Area: PG&E Greater Bay Area Mission - Summer Peak 6 \ . "
. =3 California I1SO
ngh/LOW VOItage ‘ Shaping a Renewed Future
Voltage (PU)
! ' Category T !
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
B2_1_Contra Costa-Las Positas 230kV Line
Miss-SP-V-01| CALMAT60 kV & B2_15_Las Positas-Newark 230kV Line C3 N-1-1 0.79 0.78 0.79 Existing reverse power relay at Las Positas
B2_51_Livermore-Las Positas 60kV Line & ) - )
Miss-SP-V-02|  LIVRMR_2 60KV B3_1_San Ramon 230/60kV Transformer #1 | C3 N-1-1 0.85 085 0.g7  |ActionPlan - radialize Tri-Valley 60 kV
system follow first contingency
B2_1_Contra Costa-Las Positas 230kV Line . - .
Miss-SP-V-03| LS PSTAS 230kV & B2_15_Las Positas-Newark 230KV Line c3 N-1-1 0.6 0.65 067  [Action Plan-radilize Tri-Valley 60 kV
system follow first contingency
B3_7_Las Positas 230/60kV Transformer #4 ) - )
Miss-SP-V-04|  NEWARK 60KV & B3_11_Newark 115/60kV Transformer #1 | C3 N-1-1 0.89 087 09 [ActionPlan - radialize Tri-Valley 60 kV
system follow first contingency
B2_52_Radum-Livermore 60KV Line & . - )
Miss-SP-V-05|  PARKS 60KV B3_1_San Ramon 230/60KV Transformer #1 | C3 N-1-1 0.88 0.87 0gg [Action Plan - radialize Tri-Valley 60 kV
system follow first contingency
B2_54_San Ramon-Radum 60kV Line & ) - )
Miss-SP-V-06|  RADUM 60KV B3_7_Las Positas 230/60kV Transformer #4 | C3 N-1-1 0.82 0.82 084  |"clionPlan - radialize Tri-Valley 60 kv
system follow first contingency
B2_2_Pittsburg-San Ramon 230kV Line &
Miss-SP-V-07|  SANRAMON 230kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 0.44 0.43 0.44 Existing reverse power relay at San Ramon
B2_1_Contra Costa-Las Positas 230kV Line
Miss-SP-V-08| SEAWEST 60kV & B2_15_Las Positas-Newark 230kV Line C3 N-1-1 0.72 0.71 0.72 Existing reverse power relay at Las Positas
B2_7_San Ramon-Moraga 230kV Line &
Miss-SP-V-09 SUNOL 60kV B2_2_Pittsburg-San Ramon 230kV Line C3 N-1-1 0.79 0.79 0.79 Existing reverse power relay at San Ramon

California ISO/MID/RT



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area Mission - Summer Peak 6 \ C |F " ISO
ngh/LOW Voltage ‘_ 1 O l g:!:ygal gewed Future
Voltage (PU)
! ' Category T !
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

B2_1_Contra Costa-Las Positas 230kV Line
Miss-SP-V-10| USWP-FRK 60kV & B2_15_Las Positas-Newark 230kV Line c3 N-1-1 0.72 0.71 072 |Existing reverse power relay at Las Positas

B2_2_Pittsburg-San Ramon 230kV Line &
Miss-SP-V-11|  VINEYARD 60kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 0.69 0.69 0.69 Existing reverse power relay at San Ramon

California ISO/MID/RT Page 8 of 13



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area Mission - Summer Off-Peak & Summer Light Load 6 \ C |F " ISO
ngh/LOW VOItage ‘. ’ O I g:!;r[)al gewed Future
Voltage (PU)
! ' Category T !
ID Substation Worst Contingency Category " 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description ) N/A
Off-Peak Light Load
Miss-OP-V- VASCO 60kV B2_ 49 Wind Farms 60KV Line B N-1 >0.95 111 i Review transformer tap setting and bus
01 schedules
Miss-OP-V- B2_2_Pittsburg-San Ramon 230kV Line &
02 SAN RAMN 60kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 0.79 >0.9 - Existing reverse power relay at San Ramon
Miss-OP-V- B2_2_Pittsburg-San Ramon 230kV Line &
03 SANRAMON 230kV B2_7_San Ramon-Moraga 230kV Line C3 N-1-1 0.74 0.89 - Existing reverse power relay at San Ramon

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

Study Area: PGG&E Greater Bay Area Mission - Summer Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

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

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area Mission - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area Mission - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-13
PG&E Greater Bay Area — De Anza

Reliability Assessment Study Results

California ISO/MID



2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Greater Bay Area De Anza - Summer Peak

“‘% California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
DeAn-SP-T- . . . |C2-1_CB FAULT AT 30705 MONTA VISTA 0 0 o, |Action Plan before Monta Vista 230
01 Newark-Applied Materials 115 kV Line SUB 230 CB202 C2 Breaker 189% <100% <100% KV Bus Upgrade Project is completed
DeAn-SP-T- ' . C2-1_CB FAULT AT 30705 MONTA VISTA 0 0 o, |Action Plan before Monta Vista 230
02 Lawrence-Monta Vista 115 kV Line SUB 230 CB202 C2 Breaker 163% <100% <100% KV Bus Upgrade Project is completetd
DeAn-SP-T- . S . C2-1_CB FAULT AT 30705 MONTA VISTA 0 0 o, |Action Plan before Monta Vista 230
03 Applied Material-Britton 115 kV Line SUB 230 CB202 C2 Breaker 137% <100% <100% KV Bus Upgrade Project i completed
) . . Re-rate or reconductor line. Drop load
DeAn-SP-T- |\ owarkcLawrence 115 kV Line Newark-Applied Materials 115 kV'Line c3 N-1-1 118% 125% 128% |either manually or thru SPS as
04 _Lawrence - Monta Vista 115 kV

appropriate

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

Study Area: PG&E Greater Bay Area De Anza - Summer Off-Peak & Summer Light Load

“2 California ISO

Voltage Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category CateQ"TV 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
DATOPDVI LovoLa sov B2_29_Loyola-Monta Vista 60 kV Line B N-1 600% | 7.00% - |Add Reactive Support
DeAn(—)Cz)P-DV- LOS ALTS 60kV B2_29_Loyola-Monta Vista 60 kV Line B N-1 5.00% 7.00% - Add Reactive Support
DeATOPDVI Los GaTs 6ok B2_32_Monta Vista-Los Gatos 60 kV Line B Nt | -500% | -7.00% - |Add Reactive Support

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

Study Area: PG&E Greater Bay Area De Anza - Summer Peak s ‘ . .
. ~2 California ISO
High/Low Voltage ‘ Shaping a Renewed Future
Voltage (PU)
) . Category T )
D Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

DeAn-SP-V- | _ . C2-1_CB FAULT AT 30705 MONTA VISTA Action Pland before Monta Vista 230 kV Bus

o1 Britton Area SUB 230 CB202 C2 Breaker 0.74-0.86 >0.90 >0.90 Upgrade Project is completed

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

Study Area: PG&E Greater Bay Area De Anza - Summer Off-Peak & Summer Light Load s ‘ ” .

_ =2 California ISO
High/Low Voltage ‘ Shaping a Renewed Future

Voltage (PU)
) . Category T )
ID Substation Worst Contingency Category o 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
PATOPY1 Los GATS 6ok B2_32_ Monta Vista-Los Gatos 60 KV Line B N-1 111 117 - |Add Reactive Support

California ISO/MID/RT

Page 4 of 8



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PGG&E Greater Bay Area De Anza - Summer Peak

Single Contingency Load Drop

“‘?‘y California

1ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PGG&E Greater Bay Area De Anza - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ A California

1ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area De Anza - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area De Anza - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-14
PG&E Greater Bay Area — San Jose

Reliability Assessment Study Results

California ISO/MID



2013/2014 1SO Reliability Assessment - Study Results

Study Area:

PG&E Greater Bay Area San Jose - Summer Peak

Thermal Overloads

&> California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SanJ-SP-T- Action Plan before Mabury Voltage
01 Piercy-Metcalf 115 kV Line B2_12_Newark-Dixon Landing 115 kV Line B N-1 110% <100% <100% [Conversion Project is completed
Action Plan before Monta Vista-Los
SanJ-SPT | tonta Vista-Los Gatos 60 kV Line  |Evergreen 115/60 kV Transformer No. 1 B T 100% | <t00% | <tooy |CeroSEveroreen GOk Line
02 Reconductor Project is completed
Action Plan before Monta Vista-Los
Sand-SP-T- |1 nta Vista-Los Gatos 60 KV Line Evergreen-Almaden 60 kV Line B N-1 109% <100% <1oqe, |Caos-Evergreen 60kV Line
03 Reconductor Project is completed
Action Plan before NRS-Scout #1
SankSPT- |\RS-SRS 115 kV Line Los Esteros-Nortech 115 kV Line B N-1 101% | <t00% | <too% |'1K tine Reconductor Projectis
04 completed
Sa“JgP'T' Metcalf-Llagas 115 kV Line ‘13115222—8“8 FAULTAT 35648 LLAGAS F C1 Bus 111% 108% 105%  |Action Plan
Santgp'T' Metcalf 230/115 kV Trans No. 1 g§322—208 FAULT AT METCALF SUB 230 C2 Breaker 114% 113% 116%  |Action Plan
Santsp'T' Metcalf 230/115 kV Trans No. 4 gé;;ZCB FAULT AT METCALF SUB 230 C2 Breaker 104% 105% 106%  |Action Plan
Sa“tgp'T' Metcalf 230/115 kV Trans No. 2 gé;;ZCB FAULT AT METCALF SUB 230 C2 Breaker 103% 105% 106%  |Action Plan
Sa”J(;gp'T' Metcalf 230/115 kV Trans No. 3 853322—20 B FAULT AT METCALF SUB 230 C2 Breaker 113% 114% 115%  |Action Plan
SanJ-Sp-T- B2_15_Newark-Milpitas 115 kV Line No. 1 &
10 Swift-Metcalf 115 kV Line B2_16_Newark-Milpitas 115 kV Line No. 2 C3 N-1-1 102% <100% <100% [Action Plan
B2_12_Newark-Dixon Landing 115 kV Line & .
San-SPT e ergreen-Mabury 115 k Line B2_40_Piercy-Metcalf 115 kV Line c3 N1 | <t00% | 143% | 14ag [N Plan before EvergreenMabury
1 Voltage Conversion

California ISO/MID/RT

Page 1 of 10



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area San Jose - Summer Peak é ‘ . "
Thermal Overloads ‘ 4 CGI Ifgr.n IRG IdSHC)
aping a Kenewe viure
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SanJ-SP-T- B3_7_Metcalf 230/115 kV Trans No. 4 &
12 Metcalf 230/115 kV Trans No. 1 B3_8_ Metcalf 230/115 kV Trans No. 2 C3 N-1-1 104% 105% 106%  [Action Plan
SanJ-SP-T- B3_6_Metcalf 230/115 kV Trans No. 1 &
13 Metcalf 230/115 kV Trans No. 4 B3_8_Metcalf 230/115 kV Trans No. 2 C3 N-1-1 104% 105% 106%  |Action Plan
SanJ-SP-T- B2_36_Metcalf-Llagas 115 kV Line &
14 Metcalf-Morgan Hill 115 kV Line B2_39_Llagas-Gilroy Foods 115 kV Line C3 N-1-1 103% 107% 110%  |Short Term: Action Plan Long Term:
B2_39_Llagas-Gilroy Foods 115 kV Line & o )
Sand-SP-T- |\ stcalf-Liagas 115 kV Line B2_35_Metcalf-Morgan Hill 115 kV Line c3 N-1-1 112% 116% 100, [SnOrt Term: Action Plan Long Term:
15 Morgan Hill Area Reinforcement
SanJ-Sp-T- B3_9_Metcalf 230/115 kV Trans No. 3 &
16 Metcalf 230/115 kV Trans No. 2 B3_7_Metcalf 230/115 kV Trans No. 4 C3 N-1-1 105% 106% 107%  [Action Plan
SanJ-SP-T- B3_8_Metcalf 230/115 kV Trans No. 2 &
17 Metcalf 230/115 kV Trans No. 3 B3_7_Metcalf 230/115 kV Trans No. 4 C3 N-1-1 103% 104% 105%  |Action Plan
B2_20_El Patio-San Jose Sta.'A" 115 kV Line & . .
SanJ-SP-T- Metcalf-Evergreen No. 2 115KV Line  [B2_31_Metcalf-Evergreen No. 1 115 kV Line C3 N-1-1 113% <100% <100% Action Plan unitl Metcalf-Evergreen
18 Reconductor
SanJ-SP-T- B2_43_Los Esteros-Montague 115 kV Line &
19 Los Esteros-Trimble 115 kV Line B2_45_Los Esteros-Nortech 115 kV Line C3 N-1-1 <100% 104% 104%  [Action Plan
Sang-gP-T- Trimble-San Jose 'B' 115 kV Line ﬁi;lﬁ—Metca'f' El Patio No. 1&2 115k C5 DCTL | <100% | 116% 114%  |Action Plan
Sand-SP-T- [, . C5_2_Newark - Dixon Landing & Newark - o o o, |Action Plan before Evergreen-Mabury
21 Piercy-Metcalf 115 kV Line Milpitas #1115 kV Lines C5 DCTL 110% <100% <100% Voltage Conversion

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

Study Area: PG&E Greater Bay Area San Jose - Summer Peak

“)y California ISO

Voltage Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Cate?"w 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
SanJ-SPVD-1 ) MADEN 60KV B2_48_Evergreen-Almaden 60 kV Line B N-1 A400% | -1200% | -12.00% |Action Plan before Aimaden Shunt Capacitor
1 Project is complete
Sand-SPVD-1 v oN LD 6okv B2_12_Newark-Dixon Landing 115 kV Line B N-1 £.00% <5% <59, |Action Plan before the Marbury Voltage
2 Conversion Project is completed
Sand-SPVD-| -\ ABURY 115kv B2_40_Piercy-Metcalf 115 KV Line B N-1 -5.00% <5% <50,  |/Action Plan before the Marbury Voltage
3 Conversion Project is completed
Sand-SPVD-1 -y 1agURY J 115KV B2_40_Piercy-Metcalf 115 KV Line B N-1 -5.00% <5% <59, |Action Plan before the Marbury Voltage
4 Conversion Project is completed
Sand-SPVD-1 ok 115Ky B2_40_Piercy-Metcalf 115 KV Line B N-1 -5.00% <5% <50,  |/Action Plan before the Marbury Voltage
5 Conversion Project is completed
SanJ-SP-VD- . ) .
6 PIERCY 115kV B2_40_Piercy-Metcalf 115 kV Line B N-1 -8.00% -5.00% -5.00% |Add Reactive Support
Sa”J'ip'VD' SWIFT 115kV B2_28_Swift-Metcalf 115 kV Line B N-1 <5% -5.00% -5.00% |Add Reactive Support
B2_7_Los Esteros-Metcalf 230 kV Line & .
SanJ-SPVD-| | \ADEN 60KV B2_48_Evergreen-Almaden 60 KV Line c3 Nt | -1400% | <10% <1q9, |Action Plan before the Amaden Voltage Support
8 Project is completed
B2_35_Metcalf-Morgan Hill 115 kV Line & o . .
Sand-SPVD-1 | pgas 115Ky B2_39_Llagas-Gilroy Foods 115 kV Line c3 N-1-1 <10% <10% | -10009, |Short Term: Action Plan Long Term: Morgan Hil
9 Area Reinforcement Project
B2_35_Metcalf-Morgan Hill 115 kV Line & o . '
SanJ-SPVD-| 2N HIL 115KV B2_39_Llagas-Giroy Foods 115 kV Line c3 NA-4 | -11.00% | -12.00% | -12.008 |ShortTem: ActionPlan Long Term: Morgan Hil
10 Area Reinforcement Project
SanJ-SPVD- B2_12_Newark-Dixon Landing 115 kV Line &
1 PIERCY 115KV B2_40_Piercy-Metcalf 115 kV Line C3 N-1-1 <10% -10.00% | -10.00% |Action Plan

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

Study Area: PG&E Greater Bay Area San Jose - Summer Off-Peak & Summer Light Load

Voltage Deviations “ 9 CCI'IFOI‘nICI |SO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category D(;:tcer?;girgn 82015 82018 NIA
ummer ummer
Off-Peak | Light Load

Potential Mitigation Solutions

SanJ-OP-DV- Action Plan before Monta Vista-Los Gatos-
o1 ALMADEN 60kV B2_48_Evergreen-Almaden 60 kV Line B N-1 -8.00% <5% - Evergreen 60kV Line Reconductor Project is

Completed

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

Study Area: PG&E Greater Bay Area San Jose - Summer Peak

“2 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category T )
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
SanJ-SP-V- Action Plan before Monta Vista-Los Gatos-
01 ALMADEN 60kV B2_48_Evergreen-Almaden 60 kV Line B N-1 0.89 >0.95 >0.95 Evergreen 60kV Line Reconductor Project is
Completed
B2_35_Metcalf-Morgan Hill 115 kV Line & . .
SankSPY- | VRGN HIL 115kv B2_39_Llagas-Gilroy Foods 115 kV Line c3 N-1-1 089 0.89 0.gg |Action Plan before Morgan Hil Area
02 Reinforcement Project

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

Study Area: PG&E Greater Bay Area San Jose - Summer Off-Peak & Summer Light Load

“2 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category T )
ID Substation Worst Contingency Category o 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

SankOPV-1 o MADEN 60KV B2_24_Markham No. 1 115 kV Tap B N-1 112 147 - Under review for possible exemption of
01 reactive device

SankOPV- 1 evraRNa 115k B2_1_Newark-Los Esteros 230 kV Line B N-1 >0.95 110 . Under review for possible exemption of
02 reactive device

Sank PV yoraN u1 115KV B2_39_Llagas-Gilroy Foods 115 kV Line B N-1 >0.95 110 . Under review for possible exemption of
03 reactive device

SanJ-OP-V- ALMADEN 60KV C112_BUS FAULT AT 35619 SJB EF 1 Bus 113 117 ) Undgr rewe\{v for possible exemption or
04 115.00 reactive device

SanJ-OP-V- EVRGRN J 115kV C118_BUS FAULT AT 35633 EVRGRN 2 1 Bus 509 110 ) Undgr rewev.v for possible exemption or
05 115.00 reactive device

SanJ-OP-V- MORGN J1 115KV C127a_BUS FAULT AT 35648 LLAGAS E 1 Bus 509 110 ) Undgr rewev.v for possible exemption or
06 115.00 reactive device

SanJ-OP-V- STONE &1 115KV C118_BUS FAULT AT 35633 EVRGRN 2 1 Bus 509 110 ) Undgr rewev.v for possible exemption or
07 115.00 reactive device

SanJ-OP-V- ALMADEN 60KV C2-5_CB FAULT AT SAN JOSE B SUB 115 c2 Breaker 113 118 ) Undgr rewev.v for possible exemption or
08 CB162 reactive device

SanJ-OP-V- MRGN HIL 115KV C2-9_CB FAULT AT LLAGAS SUB 115 c2 Breaker 509 110 ) Undgr rewev.v for possible exemption or
09 CB166 reactive device

SanJ-OP-V- PIERCY 115KV C57§7McKee - Piercy & Milpitas - Swift 115 c5 DCTL 509 110 i Unde_r rewev_v for possible exemption or
10 kV Lines reactive device

SanJ-OP-V- ALMADEN 60KV C5_26_Evergreen - San Jose B & c5 DCTL 113 118 i Unde_r rewev_v for possible exemption or
1 Evergreeen - Mabury 115 kV reactive device

SanJ-OP-V- EVRGRN J 60kV C5_11_Trimble - San Jose B & FMC - San c5 DCTL 113 509 i Unde_r rewev_v for possible exemption or
12 Jose B 115 kV Lines reactive device

SanJ-OP-V- EVRGRN&1 115KV C5_20_Newark g Los Esteros & Los Esteros - c5 DCTL 509 110 i Unde_r rewev_v for possible exemption or
13 Metcalf 230 kV Lines reactive device

SanJ-OP-V- IBM-HR J 115KV C5_11_Trimble - San Jose B & FMC - San c5 DCTL 509 110 i Unde_r rewev_v for possible exemption or
14 Jose B 115 kV Lines reactive device

SanJ-OP-V- JENNINGS 60KV C5_11_Trimble - San Jose B & FMC - San c5 DCTL 113 509 i Unde_r rewev_v for possible exemption or
15 Jose B 115 kV Lines reactive device

SanJ-OP-V- MRGN HIL 115KV C5_19_Morgan HlII - Llagas & Metcalf - c5 DCTL 509 110 i Unde_r rewev_v for possible exemption or
16 Llagas 115 kV Lines reactive device

SanJ-OP-V- SENTER J 60KV C5_26_Evergreen - San Jose B & c5 DCTL 113 118 i Unde_r rewev_v for possible exemption or
17 Evergreeen - Mabury 115 kV reactive device

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

Study Area: PGG&E Greater Bay Area San Jose - Summer Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PGG&E Greater Bay Area San Jose - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Greater Bay Area San Jose - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: PGG&E Greater Bay Area San Jose - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2013-2014 1SO Transmission Plan

APPENDIX C-15
PG&E Greater Fresno Area

Reliability Assessment Study Results
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Fres-SP-T-1 |Oro Loma #2 115/70kV Base Case A N-0 125% <90% <oy  |Orc Loma70kV Area Reinforcement
mitigates - Action Plan.
Fres-SP-T-2 |Oro Loma #2 115/70kV Los Banos-Livingston Jct-Canal 70KV B L1 136% <90% <gpy, | Or0 Loma 70 kV Area Reinforcement
mitigates - Action Plan.
Fres-SP-T-3 |Oro Loma #2 115/70kV Lps Banos-megston.Jct-CanaI 70kV and any B L1/G-1 128% <90% <90% Orc? Loma 70 |§V Area Reinforcement
single Helms PGP unit mitigates - Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-4 |Borden-Gregg 230kV Bus 2 Fault at Herndon 115kV C1 Bus 105% <90% <90% [Project mitigates in later years -
Action Plan.
Fres-SP-T-5 |Panoche-Oro Loma 115KV Bus Fault at Los Banos 70KV Ct Bus 150% <90% <gpy  |OroLoma 70V Area Reinforcement
mitigates - Action Plan.
Fres-SP-T-6 |Oro Loma #2 115/70kV Bus Fault at Los Banos 70KV C1 Bus 321% | <00% | <gov |Or0LomarOkVArea Reinforcement
mitigates - Action Plan.
Fres-p-T-7 | OrC Loma-canal #1 70KV (Oro Loma- g, o1t t Los Banos 70kv c Bus t46% | <o0% | <ooy, [Or0LomarOkVArea Reinforcement
Dos Palos Section) mitigates - Action Plan.
Fres-SP-T-8 Los Banos-CanaI-Oro.Loma #1.70kV Bus Fault at Los Banos 70kV 1 Bus 120% <90% <90% OI.“O. Loma 70 IfV Area Reinforcement
(Oro Loma-Mercy Springs Section) mitigates - Action Plan.
Fres-SP-T-9 Coalinga 1-Coalinga 2 70kV (Coalinga Bus Fault at Coalinga 2 70KV 1 Bus 102% 102% 102% Reduce generation of the Coalinga 1-

1-Tornado Tap Section)

Coalinga 2 70kV line

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

Study Area: PG&E Greater Fresno - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Fres-SP-T-10 Merced-Merced Falls 70kV Bus Fault at Le Grand 115kV C1 Bus 106% 104% 100% |Exchequer SPS mitigates
Fres-SP-T-11|Merced Falls-Exchequer 70kV Bus Fault at Le Grand 115kV C1 Bus 134% 132% 128%  |Exchequer SPS mitigates
Fres-SP-T-12 [Borden-Madera #2 70kV Bus E Fault at Borden 70kV C1 Bus 107% 114% 111% |Madera SPS mitigates
Fres-SP-T-13 Herndon-BuIIarq #1 115kV (Pinedale Bus 1 Fault at Herndon 115KV 1 Bus 116% 118% 1999% Cut-in Herndon-Bullard 115kV OL
Jet-Bullard Section) SPS.
Fres-Gp-T-14| Hemdon-Bullard #2 115KV (Hemdon- \p, 5 Faut at Hemdon 115k c Bus 138% | 146% | tagy, [outin Hemdon-Bullard T15kVOL
Pinedale Section) SPS.
North Fresno 115kV Reinforcement
Fres-SP-T-15(Borden-Gregg #1 230kV Herndon CB202 Failure C2 Breaker 126% <90% <90% [Project mitigates in later years -
Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-16 |Chowchilla-Kerckhoff #2 115kV Herndon CB202 Failure C2 Breaker 108% <90% <90% |Project mitigates in later years -
Action Plan.
Barton-Airwavs-Sanaer 115kV North Fresno 115kV Reinforcement
Fres-SP-T-17 (Airwa s-Sany or Segtion) Herndon CB202 Failure C2 Breaker 1% <90% 98%  |Project mitigates in later years -
y g Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-18 [Manchester-Airways-Sanger 115kV  [Herndon CB202 Failure C2 Breaker 102% <90% <90% |Project mitigates in later years -
Action Plan.
) North Fresno 115kV Reinforcement
Fres-SP-T-19 [(}f;f::ﬁ;f(w’;’;vsv:? dg‘j;f;euii';\)/ Herndon 230kV CB202 Failure 2 Breaker | 102% <90% <90%  |Project mitigates in later years -
Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-20 [Sanger-McCall #3 115kV Herndon 230kV CB202 Failure C2 Breaker 101% <90% <90% [Project mitigates in later years -

Action Plan.

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

Study Area: PG&E Greater Fresno - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
North Fresno 115kV Reinforcement
Fres-SP-T-21|Herndon-Barton 115kV McCall 230kV CB202 Failure C2 Breaker 130% <90% <90% |Project mitigates in later years -
Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-22 [Herndon-Manchester 115kV McCall 230kV CB202 Failure C2 Breaker 131% <90% <90% [Project mitigates in later years -
Action Plan.
North Fresno 115kV Reinforcement
Fres-SP-T-23 [GWF-Kingsburg 115kV McCall 230kV CB202 Failure C2 Breaker 103% <90% <90% [Project mitigates in later years -
Action Plan.
Wilson 115kV Area Reinforcement
Fres-SP-T-24 [Merced Falls-Exchequer 70kV Wilson 115kV CB102 Failure C2 Breaker 241% <90% <90% [Project mitigates in later years -
Atwater SPS in short term
Wilson 115kV Area Reinforcement
Fres-SP-T-25|Merced-Merced Falls 70kV Wilson 115kV CB102 Failure C2 Breaker 192% <90% <90% |Project mitigates in later years -
Atwater SPS in short term
Fres-SP-T-26 |Panoche-Oro Loma 115kV Los Banos #3 & #4 230/70kV c3 T-1-1 164% <90% <gpy, | Or0 Loma 70 kV Area Reinforcement
mitigates - Action Plan.
Fres-SP-T-27|Oro Loma-Canal #1 70kV Los Banos #3 & #4 230/70kV C3 T-1-1 155% <90% <gpo, | Ore Loma 70KV Area Reinforcement
mitigates - Action Plan.
Fres-SP-T-28|Los Banos-Canal-Oro Loma 70V |Los Banos #3 & #4 230/70KV c3 T-1-1 148% <90% <g0y,  |Oro Loma70 kV Area Reinforcement

mitigates - Action Plan.

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

Study Area: PG&E Greater Fresno - Summer Peak

“} Ca|if§>rnio 1ISO

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

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

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

(McCall-Wahtoke Section) 115kV

Action Plan

California ISO/MID/RT

Page 4 of 27



2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

“} Ca|if§>rnio 1ISO

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

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

Study Area: PG&E Greater Fresno - Summer Peak

“} Ca|if§>rnio 1ISO

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

Atwater SPS in short term

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

Study Area: PG&E Greater Fresno - Summer Peak

“} Ca|if§>rnio 1ISO

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

115kV

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

Study Area: PG&E Greater Fresno - Summer Peak

“3‘ California ISO

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

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

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

“} Ca|if§>rnio 1ISO

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

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

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

“} Ca|if§>rnio 1ISO

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

(McSwain-Exchequer Section worst)

Action Plan.
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2013/2014 ISO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2015 2018 2018 N ,
ID Overloaded Facility Worst Contingency Category o Summer Potential Mitigation Solutions
Description | Summer | Summer Partial
Off-Peak | Light Load Peak
Short Term: INC Fresno Generation.
Fres-NP-T-21|Merced-Merced Falls 70kV Wilson 115kV CB102 Failure C2 Breaker <90% <90% 152% |Long Term: Wilson 115kV Area
Reinforcement Project
Short Term: INC Helms PGP. Long
Fres-NP-T-22(Oro Loma #2 115/70kV Los Banos #3 & #4 230/70kV C3 T-1-1 170% <90% <90% |Term: Oro Loma 70kV Reinforcement
Project
Fres-NP-T-23|Oro Loma #2 115/70kV :\Dﬂae?]‘;ﬁ:ﬂgkboma 115KV & Panoche- c3 T-1-1 <90% <90% 122%  |INC Helms PGP
Fres-NP-T-24|Borden-Glass 70kV Borden-Madera #1 & #2 70kV C3 L-1-1 <90% <90% 104% |Madera SPS mitigates
Fres-NP-T-25|Kearney #2 230/70kV Helm-Kerman 70kV & Kearney #4 230/70kV C3 L-1/T-1 N/A <90% 131%  |Action Plan
Fres-NP-T-26 ?:;";‘gsnllecr‘f!;ggeitrfnk)v (Tomado o chindler #1 115/70KV & Gates #5 230770V | C3 TA4 | <90% | <90% | 110% |Action Plan
Los Banos-Canal-Oro Loma #1 70kV
(Oro Loma-Mercy Springs Section)
Fres-NP-T-27|(2015 Case) m‘]‘;‘;ﬁ ﬂg'kboma 11KV & Panoche- c3 L-1-1 <90% | <90% | 111% 'z'i(SkHve[T]Z F;?OF.)ei?d Gates-Gregg
Oro Loma-Mercy Springs 70kV (2018 )
& Later)
Panoche-Oro Loma 115kV (Panoche- |Warnerville-Wilson 230kV & Panoche-Mendota 0 0 o, |INC Helms PGP and Gates-Gregg
Fres-NP-T-28)  ammonds Section) 115KV c3 L-1-1 <90% <90% 144% 1230kV Line Project
Fres-NP-T29| Vison-Oro Loma 115KV (Oro Loma-El |,y o e Wilson & Panoche-Keamey 230kv | C3 L-1-1 <90% <90% 1420, | INC Helms PGP and Gates-Gregg
Nido Section) 230KV Line Project
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2013/2014 ISO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

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

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

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

(Airways-Sanger Section worst)

Woodward-Shepherd 115kV

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

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

“} Ca|if§>rnio 1ISO

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

Tap 2 Section)

230KV Line Project

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2015 2018 2018 N ,
ID Overloaded Facility Worst Contingency Category o Summer Potential Mitigation Solutions
Description | Summer | Summer Partial
Off-Peak | Light Load Peak
Panoche-Oro Loma 115kV (Panoche- 0 0 o, |INC Helms PGP and Gates-Gregg
Fres-NP-T-53 Hammonds Section worst) Panoche-Kearney & Gates-Gregg 230kV C5 L-2 <90% <90% 113% 230KV Line Project
Short Term: Action Plan. Long Term:
Fres-NP-T-54|Barton-Airways-Sanger 115kV Panoche-Kearney & Gates-Gregg 230kV C5 L-2 121% <90% <90% [North Fresno 115kV Area
Reinforcement
Short Term: Action Plan. Long Term:
Fres-NP-T-55(Manchester-Airways-Sanger 115kV  |Panoche-Kearney & Gates-Gregg 230kV C5 L-2 125% <90% <90%  |North Fresno 115kV Area
Reinforcement
np.T.q | Wilson-Oro Loma 115kV (Le Grand Jct i i i 0 0 o, |INC Helms PGP and Gates-Gregg
Fres-NP-T-56 El Nido Section wors) Panoche-Kearney & Gates-Gregg 230kV C5 L-2 <90% <90% 137% 230KV Line Project
_np.T.=~| Wilson-Borden #1 230kV (Wilson- i i i 0 0 o, |INC Helms PGP and Gates-Gregg
Fres-NP-T-57 Storey 1 Section) Panoche-Kearney & Gates-Gregg 230kV C5 L-2 <90% <90% 105% 230KV Line Project
Short Term: Action Plan. Long Term:
Fres-NP-T-58|Herndon-Barton 115kV Panoche-Kearney & Gates-Gregg 230kV C5 L-2 109% <90% <90% [North Fresno 115kV Area
Reinforcement
Short Term: Action Plan. Long Term:
Fres-NP-T-59|Manchester-Herndon 115kV Panoche-Kearney & Gates-Gregg 230kV C5 L-2 102% <90% <90%  |North Fresno 115kV Area
Reinforcement
Fres-NP-T-60| 2 co 0redg 230KV (Gates Henrietta |, 1o\ \1ocall & Gates-MoCall 230k c5 -2 Q0% | <90% | a7 |InC Helms PGP and Gates-Gregg
Tap Section) 230KV Line Project
Fres-NP-T-61|Henrietta #3 230/115kV Helm-McCall & Gates-McCall 230kV C5 L-2 <90% <90% 123%  |Action Plan
Fres-NP-T-62Chowchilla-Kerckhoff #2 115kV Kerckhoff-E2 #1 & #2 115 kV Lines C5 L-2 <90% 101% <90% |Kerckhoff 2 RAS mitigates
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Fres-SP-VD- [Mendota 115kV Area (Mendota 115kV Panoche-Mendota 115KV B L1 12.57% <59% <59% Short Term: Action plan Lgng Te!'m: Oro Loma-
1 worst) Mendota 115 kV Conversion Project
Fres'SZP'VD' VEV’;‘If:sq”er 70KV Area (Mariposa 70KV |, o o er-Le Grand 115KV B L1 10.85% | 10.43% | 12.02% |Mariposa UVLS mitigates
Fres-SP-VD- [Oro Loma 70kV Area (Firebaugh and 0 Oro Loma 70 kV Area Reinforcement mitigates -
3 Oro Loma 70KV wors) Oro Loma #2 115/70kV B T-1 8.07% N/A N/A Action Plan.
New project to loop Chowchilla CoGen into
Fres-SP-VD- [Chowchilla 115kV Area (Chowchilla i , ) 0 0 o, |Chowchilla 115kV to eliminate tap line or loop
4 |115kV worst) Le Grand-Chowchilla 115kV B LA 692% | T24% | 723% |noivland-Le Grand 115KV through Chowchila
115kV
Fres-SP-VD- | .. . . iy .
5 Dinuba 70kV Reedley-Dinuba 70kV B L-1 7.79% <5% <5% [Future project mitigates later years. Action Plan
Fres-SP-VD- 1. den 230KV Borden-Gregg 230kV B L1 520% | <5% <% | New project that loops Wilson-Gregg 230kV
6 through Borden mitigates deviation.
Fres-SPVD- \erman 70k Helm-Kerman 70KV B L1 5% | 5% | 1238% |cconductorKeameyKerman 70kV (2013
7 Request Window Project)
FresSpVD: VEV’(‘)‘F’:t‘)*q“er 70KV Area (Yosemite 70V ¢, hoquer-Le Grand 115kV & McSwainUnit | B | L4/G-1 | 15.09% | 1491% | 1668% |Mariposa UVLS mitigates
Fres-SP-VD- [Los Banos 70kV Area (Ortiga 70kV Bus Fault at Los Banos 70kV 1 Bus 24.40% <A0% <10% Orq Loma 70 kV Area Reinforcement mitigates -
9 Worst) Action Plan.
Fres-SP-VD- Approved project to convert existing line, Oro
10 Mendota 115kV Bus 1 Fault at Panoche 115kV C1 Bus 12.39% <10% <10% |Loma-Mendota 115kV Conversion, mitigates later
years. Action Plan
Fres-SP-VD- . . .
11 Mariposa 2 70kV Bus Fault at Exchequer 115kV C1 Bus <10% <10% 10.96% ([Mariposa UVLS mitigates
Fres-SP-VD- [Herndon 115kV Area (Pinedale 115kV Bus 2 Fault at Herndon 115KV 1 Bus 33.56% 35 459% 37.78% Cy’.c-ln Herndon-Bullard OL SPS. This SPS should
12 worst) mitigate OL, LV, & Dev problems.
Fres-SP-YD-1 o 115k area Wilson CB102 Breaker Failure C2 Breaker | 000% | <10% <109 |!Vison 115KV Area Reinforcement Project
13 mitigates in later years - Action Plan
Fres-SP-VD- [McCall 115kV and Reedley 70kV McCall CB202 Breaker Failure 2 Breaker 11.20% <10% <10% Nc.>!th Fre§no 115kV Remfor.cement Project
14 Areas mitigates in later years - Action Plan
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Page 15 of 27



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Fres-SPVD- |y 1endota 115kv Panache CB102 Breaker Failure c2 | Breaker | 1275% | <10% N | Approved project to add new fine, Oro Loma-
15 Mendota 115kV, mitigates later years.
Fres-SP-YD- | oy dale 115KV Herndon CB202 Breaker Failure C2 | Breaker | 883% | <i0% | 1019 |Cutin Hemdon-Bullard OL SPS. This SPS should
16 mitigate OL, LV, & Dev problems.
Fres-SPVD- |y e pherd 115KV Gregg-E1 #1 & #2 230KV lines C3/C5 L2 NA | 1100% | <tgy |JpdateHelms RAS as part of North Fresno 115k
17 Reinforcement Project
Fres-SP-VD- [Atwater 115kV Area (Atwater 115kV Wilson #1 & #2 230/115kV c3 7141 11.81% N/A N/A Wllgon 11.5kV Area Relnforgement Project
18 worst) mitigates in later years - Action Plan
Fres-SP-VD- [Oro Loma 70kV Area (Los Banos 0 Oro Loma 70 kV Area Reinforcement mitigates -
19 70KV worst) Los Banos #3 & #4 230/70kV C3 T-141 37.23% N/A N/A Action Plan.
Fres-gg’ Vb- chgfs"tr)‘ga 70KV Area (Schindler 70KV to. 45 230/70kV & Schindler #1 115/70kV c3 TA1 | 2345% | 2422% | 26.03% |Action Plan
Fres-SP-VD- [Wilson 115kV Area (Gallo 115kV Wilson #1 & #2 230/115kV c3 7141 11.93% N/A N/A Wllgon 11‘5kV Area Relnforgement Project
21 worst) mitigates in later years - Action Plan
Fres-gzP VD- Mendota 115kV Panoche-Oro Loma & Panoche-Mendota 115kV|  C3 L-1-1 12.73% N/A N/A  |Future project mitigates later years. Action Plan
Fres-SP-VD- . . iy .
2 Newhall 115kV Panoche-Mendota & Dairyland-Le Grand 115kV|  C3 L-1-1 18.09% N/A N/A  |Future project mitigates later years. Action Plan
Fres-SP-VD- [Reedley 70kV Area (Dunlap 70kV Sanger-Reedley & McCall-Reedley (McCall- 0 o o, |New McCall-Reedley #2 115kV Line (2013
24 worst) Wahtoke Section) 115kV c3 L1 12.44% 10.32% 12.17% Request Window Project)
Fres'gsp VD- ggz;zrﬁgi\;m\ég\rea (West McCall-West Fresno & Cal Ave-Sanger 115kvV |  C3 L-1-1 13.94% | 15.15% | 17.82% |Action Plan
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2013/2014 I1SO Reliability Assessment - Study Results

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

Voltage Deviations

California I1ISO

Shaping a Renewed Future

S

Post Cont. Voltage Deviation %

2018
D Substation Worst Contingency Category Categow 2015 2018 Summer Potential Mitigation Solutions
Description | Summer | Summer Partial
Off-Peak | Light Load Peak
New project to loop Chowchilla CoGen into
Fres-NP-VD- [Chowchilla 115kV Area (Chowchilla . 0 0 o, |Chowchilla 115kV to eliminate tap line or loop
1 115KV worst) Le Grand-Chowchilla 115kV B LA <% <% 6.82% | Dairyland-Le Grand 115kV through Chowchilla
115kV
Fres'gP'VD' \,Ev’c‘)f:t‘;q“er 70KV Area (Yosemite 70KV |, 1equer-Le Grand 115kV B L1 <5% <5% 8.43% |Mariposa UVLS mitigates
Fres-NP-YD-1\endota 115kv Panoche-Mendota 115kV B L-1 6.59% <5% <59, | Snort Term: Action Plan. Long Term: Oro Loma-
3 Mendota 115kV Conversion mitigates
Fres’ﬁP'VD' \,Ev’c‘)f:t‘;q“er 70KV Area (Yosemite 70KV |, 1equer-Le Grand 115kV & McSwain Unit B L-1/G-1 <5% <5% 12.78% [Mariposa UVLS mitigates
Fres"ép'VD' chgf:'t;‘ga 70KV Area (Avenal 70KV -1 5 230KV & Coalinga Generator B LG | <5% <% | 10.78% |Action Plan
Fres-NP-VD- Kerman 70KV Helm-Kerman 70kV B L1 <5% <59% 11.35% Reconductgr Kearney-Kerman 70kV Line. (2013
6 Request Window Project)
Fres-NP-VD- [Herndon 115kV Area (Pinedale 115kV Bus 2 Fault at Herndon 115KV 1 Bus <10% <10% 32 459% CL.H.L-II’I Herndon-Bullard OL SPS. This SPS should
7 worst) mitigate OL, LV, & Dev problems.
Fres-NP-VD- : .
8 El Nido 70kV Bus Fault at Le Grand 115kV C1 Bus 13.22% 13.53% <10% |Exchequer PH SPS mitigates
Fres-NP-VD- |Wilson 115kV Area (Gallo 115kV Wilson CB102 Failure 2 Breaker 48.64% <10% <10% W|I§on 11.5kV Area Relnforgement Project
9 worst) mitigates in later years - Action Plan
Fres-NP-VD- .
10 Cheney 115kV Panoche CB102 Failure C2 Breaker <10% <10% 11.96% [INC Wellhead Panoche
Fres’?f'VD' System Wide Low Voltage Gates-Gregg & Gates-McCall 230kV C3/C5 L-2 N/A N/A 20.00% ;grs Gates-Gregg 230kV will mitigate. INC Helms
Fres-NP-VD- [Oro Loma 70kV Area (Los Banos 0 Short Term: Action Plan. Long Term: Oro Loma
12 70kV & Pacheco PP worst) Los Banos #3 & #4 230/70kV c3 T-1-1 15.41% NIA NIA" 170k Area Reinforcement mitigates
Fres-NP-VD- | _. Los Banos-Canal-Oro Loma 70kV & Oro Loma 0 Short Term: Action Plan. Long Term: Oro Loma
13 [Firebaugh 70KV #2 115/70KV c3 A1) 1061% NIA NIA |70k Area Reinforcement mitigates
Fres’TI'VD' chgfs"tr)‘ga 70KV Area (Schindler 70KV 1to 45 230KV & Schindler #1 115/70kV c3 T-1-1 N/A NA | 29.31% |Action Plan

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

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

Voltage Deviations

: ‘3 California I1ISO

Shaping a Renewed Future

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

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

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

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

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

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

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load s ‘ . .
. & California ISO
gh/Low Voitage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2018 Summer Potential Mitigation Solutions
Off-Peak Light Load Partial Peak
Fres-NP-V-1 [System wide (Oro Loma 70kV worst) |None A N-0 <1.05 1.08 <1.05 Study further for possible exemption
Fres-NP-V-2 E[’)‘E\r}evesresrt; OkV'Area (Yosemite &) 1 cquer-Le Grand 115KV & McSwain Unit | B L-1/G-1 >0.90 >0.90 088  |Mariposa UVLS mitigates
Fres-NP-V-3 chgfs"tr)‘ga 70KV Area (Avenal 70KV |1 5 230kV & Coalinga Generator B L-1/G-1 >0.90 >0.90 087 |Action Plan
Los Banos 70KV Area (Los Banos Adjust taps in area to lower precontingency
Fres-NP-V-4 Los Banos #4 230/70kV B T1 <1.10 1.10% <1.10 voltage to meet CAISO planning standards
70kV worst)
for voltage
Herndon 115kV Area (Pinedale Cut-in Herndon-Bullard OL SPS. This SPS
Fres-NP-V-5 115KV worst) Bus 2 Fault at Herndon 115kV C1 Bus >0.90 >0.90 0.68 should mitigate OL, LV, & Dev problems.
Adjust taps in area to lower precontingency
Fres-NP-V- |<eamey 70KV Area (Fresno WW 15 4 £\ it at Herdon 230KV c1 Bus <110 112 <110 |voltage to meet CAISO planning standards
70kV worst)
for voltage
Fres-NP-V-7 |Henrietta 230kV Bus 1E Fault at Gates 230kV Ct Bus >0.90 >0.90 08y  |INCHelms PGP, INC GWF Henrietta
generation
Fres-NP-V-8 [EI Nido 70kV Bus Fault at Le Grand 115kV C1 Bus 0.88 >0.90 >0.90 Exchequer PH SPS mitigates
Fres-NP-V-9 Wilson 115kV Area (Gallo 115kV Wilson CB102 Failure c2 Breaker 053 5090 50.90 W|I§on 11.5kV Area Relnforgement Project
worst) mitigates in later years - Action Plan
Fres-NP-V-10|System Wide Low Voltage Gates-Gregg & Gates-McCall 230kV C3/C5 L2 >0.90 >0.90 0gy  |G¥esCregg 230KV Line miigates later
years - Action Plan
Fres-Np-y-11|Or0 Loma 70kV Area (Pacheco PP, o1 43 g 44 230/70kV c3 T-1-1 0.89 5090 5090  |Action Plan
70kV worst)
Fres-NP-V-12 ngs"t’)‘ga 70KV Area (Avenal 70KV io 5 230k & Schindler #1 115/70kV c3 T-1-1 5090 5090 068 |Action Plan
Fres-NP-V-13|Dairyland 115kV ﬁi{f”d'm"y'a”d & Panoche-Mendota c3 L-1-1 >0.90 >0.90 088  |INCHelms PGP
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Page 21 of 27



2013/2014 I1SO Reliability Assessment - Study Results

Study Area:

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

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

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

Study Area: PG&E Greater Fresno - Summer Peak

Post-Transient Voltage Deviations

California ISO

Shaping a Renewed Future

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

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

Study Area: PG&E Greater Fresno - Summer Peak

Single Contingency Load Drop

<’ A California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

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

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

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

2015

Summer Off-

Peak

2018 Summer
Light Load

2018 Summer
Partial Peak

Potential Mitigation Solutions

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

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

Study Area: PG&E Greater Fresno - Summer Peak

Single Source Substation with more than 100 MW Load

&> California ISO

Shaping a Renewed Future

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

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

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

Study Area:

Single Source Substation with more than 100 MW Load

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

& C

alifornia ISO

Shaping a Renewed Future

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

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

Study Area:

PG&E Kern - Summer Peak

Thermal Overloads

“3‘ California ISO

Shaping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

2015
Summer
Peak

2018
Summer
Peak

2023
Summer
Peak

Potential Mitigation Solutions

Kern-SP-T-1

Midway-Wheeler Ridge #1 230kV
(Midway-Buena Vista Section)

Bus 1D Fault at Midway 230kV

C1

Bus

161%

138%

137%

Open other end of Midway-Wheeler
Ridge #2 230kV. 2013 Request
Window Project - Wheeler Ridge
Junction 230kV substation between
Kern PP and Wheeler Ridge may
mitigate.

Kern-SP-T-2

Midway-Wheeler Ridge #2 230kV
(Midway-Buena Vista Section)

Bus 2D Fault at Midway 230kV

C1

Bus

160%

137%

136%

Open other end of Midway-Wheeler
Ridge #2 230kV. 2013 Request
Window Project - Wheeler Ridge
Junction 230kV substation between
Kern PP and Wheeler Ridge may
mitigate.

Kern-SP-T-3

Semitropic-Midway 115kV

Bus 2E Fault at Midway 115kV

C1

Bus

107%

<90%

<90%

VITOWAy=SETMIOPIC TTORY |
Reconductor Project mitigates later

sinave NAatinn Dlan

Kern-SP-T-4

Midway-Kern PP #1 230kV

Midway 230kV CB662 Failure

C2

Breaker

123%

130%

147%

Recommend new project to upgrade
limiting 230kV line. 2013 Request
Window Project - Midway-Kern PP #2
230kV

Kern-SP-T-5

Midway-Wheeler Ridge #1 230kV
(Midway-Buena Vista Section)

Midway 230kV CB642 Failure

C2

Breaker

169%

135%

135%

Open other end of Midway-Wheeler
Ridge #2 230kV. 2013 Request
Window Project - Wheeler Ridge
Junction 230kV substation between
Kern PP and Wheeler Ridge may
mitigate.

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

Study Area:

PG&E Kern - Summer Peak

Thermal Overloads

“‘,‘ California ISO

Shaping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

2015
Summer
Peak

2018
Summer
Peak

2023
Summer
Peak

Potential Mitigation Solutions

Kern-SP-T-6

Midway-Wheeler Ridge #2 230kV
(Midway-Buena Vista Section)

Midway 230kV CB632 Failure

C2

Breaker

161%

137%

136%

Open other end of Midway-Wheeler
Ridge #2 230kV. 2013 Request
Window Project - Wheeler Ridge
Junction 230kV substation between
Kern PP and Wheeler Ridge may
mitigate.

Kern-SP-T-7

Midway-Shafter 115kV

Midway 115kV CB302 Failure

C2

Breaker

145%

148%

151%

Recommend new project to upgrade
limiting 115KV line

Kern-SP-T-8

Midway-Semitropic 115kV

Midway 115kV CB182 Failure

C2

Breaker

107%

<90%

<90%

Midway-Semitropic 115kV
Reconductor Project mitigates later
years. Action Plan

Kern-SP-T-9

Midway-Kern PP #3 230kV

Midway-Kern PP #1 & #4 230kV

C3

L-1-1

103%

109%

124%

Recommend project to upgrade
limiting 230kV line. 2013 Request
Window Project - Midway-Kern PP #2
230kV may mitigate

Kern-SP-T-10

Kern PP #4 230/115kV

Kern PP #3 & #5 230/115kV

C3

106%

<90%

<90%

Kern PP 230kV Area Reinforcement
Project mitigates later years. Action
Plan

Kern-SP-T-11

Kern PP #3 230/115kV

Kern PP #4 & #5 230/115kV

C3

94%

104%

120%

Add "Upgrade limiting terminal
equipment on #3 & #5" to scope of
Kern PP 230kV Reinforcement
Project

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

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

“!‘, California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
Ker-Np-T-1 |F.elows-Taft 115KV (Fellows-Morgan 1, o0 7ot 1156y B L-1 98% 110% DEC Texaco Sunset generation
Section worst)
Kern-NP-T-2 ;‘:'(';‘t’l‘g’s)Taﬁ 15KV (Fellows-Morgan |y ey Taft 115kV & Cameras-Taft 70k C3 L-1-1 111% 121% DEC Texaco Sunset generation
Kern-NP-T-3 [Midsun-Fellows 115kV Midway-Taft 115kV & Carneras-Taft 70kV C3 L-1-1 97% 107% DEC Texaco Sunset generation
Kern-Np-T-4 | elows-Taft 115kV (Morgan-Midset 1\ - 26 115Ky & Cameras-Taft 70kv C3 L-1-1 105% 115% DEC Texaco Sunset generation

Section)

California ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Kern - Summer Peak

Voltage Deviations

“‘1 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Kern-SP-VD- . Midway-Temblor 115kV & Kern Ridge 0 0 o, [Midway-Temblor 115kV reconductor and reactive
1 Kem Ridge 115k generation B L-A/G-1 12.50% <10% <10% support mitigates later years. Action Plan
Open other end of Midway-Wheeler Ridge #2
Kern-SP-VD- , . 0 0 o |230kV. 2013 Request Window Project - Wheeler
9 Buena Vista 1 230kV Bus 1D Fault at Midway 230kV C1 Bus 21.07% <10% <10% Ridge Junction 230KV substation between Kern PP
and Wheeler Ridge may mitigate.
Open other end of Midway-Wheeler Ridge #2
Kern-SP-VD- , . 0 0 o, |230kV. 2013 Request Window Project - Wheeler
3 Buena Vista 2 230kV Bus 2D Fault at Midway 230kV C1 Bus 20.63% <10% <10% Ridge Junction 230KV substation between Kem PP
and Wheeler Ridge may mitigate.
Open other end of Midway-Wheeler Ridge #2
Kern-SP-VD- . . . 0 0 o |230KV. 2013 Request Window Project - Wheeler
4 Buena Vista 1 230kV Midway 230kV CB632 Failure C2 Breaker 21.02% <10% <10% Ridge Junction 230KV substation between Kem PP
and Wheeler Ridge may mitigate.
Open other end of Midway-Wheeler Ridge #2
Kern-SP-VD- , . . 0 0 o, |230kV. 2013 Request Window Project - Wheeler
5 Buena Vista 2 230kV Midway 230kV CB642 Failure C2 Breaker 25.47% <10% <10% Ridge Junction 230KV substation between Kern PP
and Wheeler Ridge may mitigate.
Kern-SP-VD- | .. : . . .
6 Rio Bravo Tomato 115kV Midway 115kV CB302 Failure C2 Breaker 11.92% 12.15% 12.58% [Add dynamic reactive support

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

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

Voltage Deviations

: ‘3 California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
Kern-NP-VD- Temblor 115kV Midway-Temblor 115KV B L1 9.35% <10% Mldway-Ttlarnblor 115kV reconduclztorand reactive
1 support mitigates later years. Action Plan
Kermn-NP-VD- Kern Ridge 115kV M|dway.-TembIor 115kV & Kern Ridge B L1/G-1 13.20% <10% Mldway-TgmbIor 115kV reconduc':tor and reactive
2 generation support mitigates later years. Action Plan

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

Study Area:
High/Low Voltage

PG&E Kern - Summer Peak

“\y California ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2015 Summer
Peak

2018 Summer
Peak

2023 Summer
Peak

Potential Mitigation Solutions

Kern-SP-V-1 |Wheeler Ridge 70kV

None

N-0

0.95

>0.90

>0.90

Wheeler Ridge 230kV Voltage Project
mitigates later years. Action Plan

Kern-SP-V-2 |Nations Petroleum 70kV

None

N-0

0.93

>0.90

>0.90

RPS Project mitigates later years. Action
Plan

Kern-SP-V-3 [Temblor 115kV

Midway-Temblor 115kV & Kern Ridge
generation

L-1/G-1

0.89

>0.90

>0.90

Midway-Temblor 115kV reconductor
project moves PSE-McKittrick from tap on
Midway-Temblor 115kV to bay at Temblor
115kV. Action Plan

Kern-SP-V-4 |Buena Vista 1 230kV

Bus 1D Fault at Midway 230kV

C1

Bus

0.76

>0.90

>0.90

Open other end of Midway-Wheeler Ridge
#2 230kV. 2013 Request Window Project -
Wheeler Ridge Junction 230kV substation
between Kern PP and Wheeler Ridge may
mitigate.

Kern-SP-V-5 [Buena Vista 2 230kV

Bus 2D Fault at Midway 230kV

C1

Bus

0.76

>0.90

>0.90

Open other end of Midway-Wheeler Ridge
#2 230kV. 2013 Request Window Project -
Wheeler Ridge Junction 230kV substation
between Kern PP and Wheeler Ridge may
mitigate.

Kern-SP-V-6 |Buena Vista 1 230kV

Midway 230kV CB632 Failure

C2

Breaker

0.76

>0.90

>0.90

Open other end of Midway-Wheeler Ridge
#2 230kV. 2013 Request Window Project -
Wheeler Ridge Junction 230kV substation
between Kern PP and Wheeler Ridge may
mitigate.

Kern-SP-V-7 [Buena Vista 2 230kV

Midway 230kV CB642 Failure

C2

Breaker

0.72

>0.90

>0.90

Open other end of Midway-Wheeler Ridge
#2 230kV. 2013 Request Window Project -
Wheeler Ridge Junction 230kV substation
between Kern PP and Wheeler Ridge may
mitigate.

Kern-SP-V-8 |Wheeler Ridge 70kV

Midway-Wheeler Ridge #1 230kV & Kern
Cyn-Magunden-Weedpatch 70kV

C3

<1.10

1.12

<1.10

Use SVC at Wheeler Ridge 230kV to
reduce voltage

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

Study Area: PG&E Kern - Summer Off-Peak & Summer Light Load s \ . .

| = California ISO
HIgh/LOW Voltage Shaping a Renewed Future

Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 727 12015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
Kern-NP-V-1 [Kern 115kV Area (Taft 115kV worst) |None A N-0 <1.05 1.06 DEC area generation to reduce voltage
Kern-NP-V-2 |Kern Ridge 115kV M|dway-Temblor 115kV & Texaco Lost Hills B L1/G1 0.90 50.90 M!d.way-Temblor 115kV Reconductor Project
Generation mitigates

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Kern - Summer Peak

N £€-2 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Category ransient Stabilty Performance Potential Mitigation Solutions
Description 2015 Summer Peak 2018 Summer Peak 2023 Summer Peak
SLG Bus 30 violations of
Kern-SP-TS- [Fault on Midway Bus Section and CB632 fails co Section Fault|NERC/WECC Trans Voltage| No NERC/WECC violations - | No NERC/WECC violations - |Wheeler Ridge 230kV project mitigates
1 to operate with delayed Dip Std (CatC) (30% STABLE STABLE later years
clearing Voltage Dip)

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

Study Area:

PG&E Kern - Summer Peak

Post-Transient Thermal Overloads

California 1ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SLG Add "Upgrade limiting terminal equipment on
Kern-SP-PTT- Midway-Kern #3 230kV Fault on Kern #5 230/115kV and CB582 fails to c7 tr.ansformer <90% <90% 105%  [#3 & #5" to scope of Kern PP 230kV
1 operate with delayed : )
. Reinforcement Project
clearing
Open other end of Midway-Wheeler Ridge
SLG Bus #2 230kV. 2013 Request Window Project -
Kem-SP-PTT, liaway-Wheeler Ridge #2 230kv  ||-2ult on Midway Bus Section and CBG32 fails to cg |SectionFault) NOT 134% 133%  |Wheeler Ridge Junction 230kV substation
2 operate with delayed | SOLVED .
dlearing between Kern PP and Wheeler Ridge may

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

Study Area: PG&E Greater Fresno - Summer Partial Peak

Post-Transient Voltage Deviations

S

California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SLG Bus
Kern-SP- . . . Fault with NOT 0 0 Wheeler Ridge 230kV Project mitigates later years.
PTVD-1 Wheeler Ridge 230kV Midway Bus Fault and CB632 fails to operate C9 delayed SOLVED <10% <10% Action Plan
clearing

California 1ISO/MID/RT
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Study Area: PG&E Kern - Summer Peak

Single Contingency Load Drop

P

>

‘1

California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

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

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

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2015
Summer Off- 201.8 Summer N/A
Light Load
Peak

Potential Mitigation Solutions

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

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

Study Area: PG&E Kern - Summer Peak

Single Source Substation with more than 100 MW Load

&> California ISO

Shaping a Renewed Future

Load Served (MW)
ID Substation 2015 Summer 2023 Summer Potential Mitigation Solutions
2018 Summer Peak
Peak Peak
Bakersfield 230kV 89 94 102 2013 R(.eques.t.Wmdow Project - Wheeler Ridge Jct
Substation mitigates.
Stockdale 230KV 155 164 179 2013 Request Window Project - Wheeler Ridge Jct

Substation mitigates.

California ISO/MID/RT

Page 13 of 14



2013/2014 ISO Reliability Assessment - Study Results
Study Area: PG&E Kern - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&> California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)
2015 Summer Off-| 2018 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-17
PG&E Central Coast

Reliability Assessment Study Results
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Peak

‘;& California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
CC-SP-T-001 MOSLND D-MOSSLND1 115/230 kV BUSl FAULT AT MOSSLND2 230 kV (Bus Cf BUS 109 <100 <100 Actlop Plan/drop load until Moss
#1 Bank Section 2D) Landing Bank upgrade
CC-SP-T-002 MOSLND D-MOSSLND2 115/230 kV BUSI FAULT AT MOSSLND1 230 kV (Bus 1 BUS 109 <100 <100 Actlop Plan/drop load until Moss
#2 Bank Section 1D) Landing Bank upgrade
CC-SP-T-003 MOSLND E-MOSSLND1 115/230 kV BUS‘ FAULT AT MOSSLND2 230 kV (Bus Cf BUS 108 <100 <100 Actlop Plan/drop load until Moss
#8 Bank Section 2D) Landing Bank upgrade
CC-SP-T-004 MOSLND E-MOSSLND2 115/230 kV BUSI FAULT AT MOSSLND1 230 kV (Bus 1 BUS 109 <100 <100 ACtIO!’l Plan/drop load until Moss
#10 Bank Section 1D) Landing Bank upgrade
CC-SP-T-005 MOSLND D-MOSSLND1 115/230 kV  |CB FAULT AT MOSS LANDING SUB 115 kV 2 B 113 <100 <100 Actlop Plan/drop load until Moss
#1 Bank CB120 Landing Bank upgrade
CC-SP-T-006 MOSLND D-MOSSLND2 115/230 kV  |CB FAULT AT MOSS LANDING SUB 115 kV 2 B 114 <100 <100 Achop Plan/drop load until Moss
#2 Bank CB110 Landing Bank upgrade
CC-SP-T-007 MOSLND E-MOSSLND1 115/230 kV  |CB FAULT AT MOSS LANDING SUB 115 kV c2 CB 13 <100 <100 Actlop Plan/drop load until Moss
#8 Bank CB120 Landing Bank upgrade
CC-SP-T-008 MOSLND E-MOSSLND2 115/230 kV  |CB FAULT AT MOSS LANDING SUB 115 kV 2 CB 114 <100 <100 Achop Plan/drop load until Moss
#10 Bank CB110 Landing Bank upgrade
0C-5P-T-009|OSLND D-MOSSLNDTHSIZ0 kYoo | anding 2301115 kv Bank #8 & 10 c3 T-1-1 199 <100 | <top [Action Planidropload unti Moss
#1 Bank Landing Bank upgrade
0C-8P-T-010 | hooLND D-MOSSLND2HS230KY yyo5 1 anding 2301115 kv Bank #1 & 10 c3 T-1-1 109 <100 | <top |"ction Planfaropload unt Moss
#2 Bank Landing Bank upgrade
0C-5P-T-011 [ MOSLND E-MOSSLNDTATSI230KY 50| anding 2301115 kv Bank #1 & 10 c3 T-1-1 108 <10 | <top |Acton Planfdrop load unti Moss
#3 Bank Landing Bank upgrade
0C-sP-T-012 | MOSLND EMOSSLNDZ T18/230 KV 0o anging 2301115 kv Bank #1 &8 c3 T-1-1 109 <100 | <top |"ction Planfaropload unt Moss
#10 Bank Landing Bank upgrade
ce-sp-1-013|CRN VLY1-MOSLND D 115KkV#1 - Moss Landing-Green Valley #2 115 kV and c3 L-1-1 <100 <100 102 |Monitor line loading due to lead time
Line Crazy Horse-Watsonville 115 kV Lines
cC-sp-1-014|CRN VLY2-MOSLND D 115KkV#1 - Moss Landing-Green Valley #1 115 kV and c3 L-1-1 <100 <100 103 |Monitor line loading due to lead time

Line

Crazy Horse-Watsonville 115 kV Lines

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

Study Area: PG&E Central Coast - Summer Peak é ‘ C | F . |SO
Thermal Overloads ‘ y clil s%EQ OI Rqenewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. Resize conductors for the Watsonville
CC-SP-T-015|GRN VLY1-ERTA JCT 115 kV #1 Line ﬁﬂ.ﬁi Landing - Green Valley #1 and #2115 kV| - ¢y L-1-1 N/A 114 125|115 KV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CC-SP-T-016|CIC JCT-ERTA JCT 115 kV #1 Line mr‘]’: Landing - Green Valley #1 and #2 115kV | g L-1-1 N/A 115 125 [115 kV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CC-SP-T-017|CIC JCT-AGRILINK 115 KV #1 Line mgzz Landing - Green Valley #1 and #2115 kV| - ¢y L-1-1 N/A 115 125|115 KV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CC-SP-T-018|WTSNVLLE-AGRILINK 115 kV #1 Line m;’zz Landing - Green Valley #1 and #2115 kV | g L-1-1 N/A 115 126|115 KV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CC-SP-T-019 XYJGSNVLLE_GRANT STSKV# msz: Landing - Green Valley #1 and #2 115 kV C3 L-1-1 N/A 124 136 [115kV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CC-SP-T-020 EiELGTANO'GRANT TSRV mr‘]’:z Landing - Green Valley #1 and £2 115KV 5 L-1-1 N/A 125 136|115V Voltage Conversion Project
add reactive support
. Resize conductors for the Watsonville
CC-SP-T-021 EESY-HRS'BR'GTANO MSkV# m;’: Landing - Green Valley #1 and #2115 kV| - ¢y L-1-1 N/A 126 137|115 KV Voltage Conversion Project/
add reactive support

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

Study Area: PG&E Central Coast - Summer Peak é ‘ C | F . |SO
Thermal Overloads ‘ y clil s%EQ OI Rqenewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
0C-p-T-022| REV-HRSNTVD SWITTSKVET oo Landing-Salinas #1 & 2 115 kv Lines c3 L-1-1 108 110 o7 |xpedite the Naividad Substation
Line Project which is presently on hold.
0C-p-T-023| REV-HRSNTVD SW2TTSKVET o6 | anding-Salinas #1 & 2 115 kV Lines c3 L-1-1 108 110 o7 |Expedite the Natividad Substation
Line Project which is presently on hold.
. Resize conductors for the Watsonville
CC-SP-T-024|GRN VLY1-ERTA JCT 115 kV #1 Line mgzz Landing - Green Valley #1 and #22 115KV} oopery | 1 N/A 116 128|115 KV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CC-SP-T-025|CIC JCT-ERTA JCT 115 KV #1 Line m;’zz Landing - Green Valley #1 and #2 115KV | oopery | 1 N/A 116 129|115 KV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CC-SP-T-026CIC JCT-AGRILINK 115 KV #1 Line msz: Landing - Green Valley #1 and #2 115KV | oopery | 1 N/A 116 129|115 KV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CC-SP-T-027 |WTSNVLLE-AGRILINK 115 kV #1 Line mr‘]’:z Landing - Green Valley #1 and #2115 KV | o5 pory | N/A 116 129|115 KV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CC-SP-T-028 \L’YJGSNVLLE'GRANT JTHSKV# m;’: Landing - Green Valley #1 and #2115V | o5 oy | N/A 126 140|115 KV Voltage Conversion Project/
add reactive support

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

Study Area: PG&E Central Coast - Summer Peak

6 California 1ISO

Thermal Overloads ‘ ’ Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. Resize conductors for the Watsonville
CC-SP-T-029 EiELGTANO'GRANT TSV # mszz anding - Green Valley #1 and #22 115KV o5 per | L2 NIA 126 140 115KV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
0C-p-T-030| RET-HRSBRIGTANO M VAT Moss Landing - Green Valley #1 and #2 115KV | copoy | (. N/A 127 142|115V Voltage Conversion Project
Line Lines .
add reactive support
CC-gp-T.031|CREY-HRS-NTVD SWIMSKVEL 1o | anding-Salinas #1 & 2 115 kV Lines | C5DCTL | L-2 108 110 1o7  |Expedite the Natividad Substation
Line Project which is presently on hold.
0C-5P-T-032| RAY-FRSNTVD SW2 TS VAT y1o0s  anding-Salinas #1 &2 115 kv Lines | C5DCTL | L2 108 110 o7  |CXpedie the Natividad Substafion

Line

Project which is presently on hold.

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

Study Area: PG&E Central Coast - Summer Peak s \ . .
. & California ISO
gh/Low Voitage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
CC-SP-V-001|CMP EVRS 115 kv Moss Landing-Green Valley #1 & 2 115 kV c3 L1-1 0.85 Avtivate Camp Evers 20 MVAr shunt Caps
Lines (Santa Cruz Reinforcement project)
CC-SP-V-002|PAUL SWT 115 KV mgzz Landing-Green Valley #1 & 2 115 kv c3 L-1-1 086  |Activate Paul Sweet STATCOM
CC-SP-V-003|ROB ROY 115 kV mﬁi Landing-Green Valley #1 & 2 115 kv c3 L-1-1 0.90 085 |Activate Paul Sweet STATCOM
CC-SP-V-004|GRN VLY1 115 kV mﬁi Landing-Green Valley #1 & 2 115 kv c3 L-1-1 0.90 085  |Avtivate Paul Sweet STATCOM
CC-SP-V-005|GRN VLY2 115 kV mﬁi Landing-Green Valley #1 & 2 115 kv c3 L-1-1 0.90 085  |Avtivate Paul Sweet STATCOM
. Resize conductors for the Watsonville 115
CC-SP-V-006|ERTA 115 kV mszz Landing-Green Valley #1 & 2 115 kV c3 L-1-1 N/A 0.90 0.85  |KkV Voltage Conversion Project/ add reactive
support
. Resize conductors for the Watsonville 115
CC-SP-V-007 |AGRILINK 115 kV 'ﬁ’:ﬁ: Landing-Green Valley #1 8 2 115 kV c3 L-1-1 N/A 0.90 0.86  |KV Voltage Conversion Project/ add reactive
support
. Resize conductors for the Watsonville 115
CC-SP-V-008|WTSNVLLE 115 kV mgzz Landing-Green Valley #1 & 2 115 kV c3 L-1-1 N/A 0.86  |KkV Voltage Conversion Project/ add reactive
support
CC-SP-V-009|CMP EVRS 115 kv Moss Landing-Green Valley #1 & 2 115 kV C5 L2 0.89 0.82 Avtivate Camp Evers 20 MVAr Shunt Caps
Lines DCTL (Santa Cruz Reinforcement project)
CC-SP-V-010{PAUL SWT 115 kV Moss Landing-Green Valley #1 & 2 115 kv G5 L-2 0.89 082  |Avtivate Paul Sweet STATCOM
Lines DCTL
CC-SP-V-011|ROB ROY 115 KV Moss Landing-Green Valley #1 & 2 115 kV G5 L-2 0.88 082  |Avtivate Paul Sweet STATCOM
Lines DCTL
CC-SP-V-012|GRN VLY1 115 KV Moss Landing-Green Valley #1 & 2 115 kv G5 L-2 0.88 082  |Avtivate Paul Sweet STATCOM
Lines DCTL
CC-SP-V-013|GRN VLY2 115 kV 't’:;’: Landing-Green Valley #1 & 2 115 kV D((;)?I'L L-2 0.88 082  |Avtivate Paul Sweet STATCOM

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

Study Area: PG&E Central Coast - Summer Peak s \ . .
I & California ISO
igh/Low Vo tage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
. Resize conductors for the Watsonville 115
CC-SP-V-014|ERTA 115 kV Moss Landing-Green Valley #1 & 2 115 kV cs L2 N/A 0.88 0.83  |KkV Voltage Conversion Project/ add reactive
Lines DCTL
support
. Resize conductors for the Watsonville 115
CC-SP-V-015|AGRILINK 115 kV mgzz Landing-Green Valley #1 & 2 115 kV D(C;L L-2 N/A 0.89 0.84  |KkV Voltage Conversion Project/ add reactive
support
. Resize conductors for the Watsonville 115
CC-SP-V-016|WTSNVLLE 115 kV 'C’:;’: Landing-Green Valley #1 8 2 115 kV DgiL L2 N/A 0.89 0.84  |KkV Voltage Conversion Project/ add reactive
support
. Resize conductors for the Watsonville 115
CC-SP-V-017|GRANT RK 115 kV Moss Landing-Green Valley #1 & 2115kV | C5 L2 NIA 089 |KkV Voltage Conversion Project/ add reactive
Lines DCTL
support
. Resize conductors for the Watsonville 115
CC-SP-V-018|BRIGTANO 115 kV Moss Landing-Green Valley #1 & 2 115 kV cs L2 N/A 089  |KkV Voltage Conversion Project/ add reactive
Lines DCTL support

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Summer Peak

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
CC-SP-VD- CMP EVRS 115 kV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 1 15 Avtlvate.Camp Evers 20. MVAr Shunt Caps (Santa
001 Lines Cruz Reinforcement project)
CC'SEZ'VD' PAUL SWT 115 kv 'C’I';’:: anding-Green Valley #1 & 2115 kV c3 L1-1 12 14 |Activate Paul Sweet STATCOM
CC'(?(;'VD' ROB ROY 115 kv 'C’I';’: anding-Green Valley #1 & 2115 kV c3 L1-1 12 15 |Activate Paul Sweet STATCOM
CC-SP-VD- GRN VLY1 115 kV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 1 15 Resize conducto!'s for the WatsonV||Ie.1 15kV
004 Lines Voltage Conversion Project/ add reactive support
CC-SP-VD- GRN VLY2 115 kV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 1 15 Resize conducto'rs for the WatsonV|IIe.1 15 kV
005 Lines Voltage Conversion Project/ add reactive support
CC-SP-VD- ERTA 115 KV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 1 15 Resize conductors for the WatsonV||Ie.1 15kV
006 Lines Voltage Conversion Project/ add reactive support
CC-SP-VD- AGRILINK 115 kV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 1 15 Resize conducto.rs for the WatsonV|IIe.1 15kV
007 Lines Voltage Conversion Project/ add reactive support
CC-SP-VD- WTSNVLLE 115 kV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 1 15 Resize conductors for the WatsonV||Ie.1 15kV
008 Lines Voltage Conversion Project/ add reactive support
CC-SP-VD- GRANT RK 115 kv Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 11 Resize conducto.rs for the WatsonV|IIe.1 15kV
009 Lines Voltage Conversion Project/ add reactive support
CC-SP-VD- BRIGTANO 115 kV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 1 Resize conducto!'s for the WatsonV|IIe.1 15kV
010 Lines Voltage Conversion Project/ add reactive support
CC-SP-VD- CMP EVRS 115 kV Moss Landing-Green Valley #1 & 2 115 kV C5 L2 14 18 Avtlvate.Camp Evers 20. MVAr Shunt Caps (Santa
011 Lines DCTL Cruz Reinforcement project)
CC-SPVD- o0y swT 115 kv Moss Landing-Green Valley #1 & 2 115 kV cs L-2 13 18 |Activate Paul Sweet STATCOM
012 Lines DCTL

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Summer Peak

“2 California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
CC-SPAD- |2oB ROY 115 kv Moss Landing-Green Valley #1 & 2 115 kV e L2 - 14 19 |Activate Paul Sweet STATCOM
013 Lines DCTL
CC-SP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
014 GRNVLYT 115 kv Lines DCTL -2 ) 14 19 Voltage Conversion Project/ add reactive support
CC-SP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
015 GRNVLY2 115 kv Lines DCTL -2 ) 14 19 Voltage Conversion Project/ add reactive support
CC-SP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
016 ERTA 115 kV Lines DCTL -2 N/A 14 19 Voltage Conversion Project/ add reactive support
CC-SP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
017 AGRILINK 115 kV Lines DCTL -2 N/A 14 18 Voltage Conversion Project/ add reactive support
CC-SP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
018 WTSNVLLE 115 kv Lines DCTL -2 NIA 14 18 Voltage Conversion Project/ add reactive support
CC-SP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
019 GRANTRK 115 kV Lines DCTL -2 N/A 10 3 Voltage Conversion Project/ add reactive support
CC-SP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
020 BRIGTANO 115 kv Lines DCTL -2 NIA 10 3 Voltage Conversion Project/ add reactive support
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2013/2014 ISO Reliability Assessment - Study Results

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

“‘1‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Off-Peak | LightLoad | Off-Peak
CCNP-T-001| MIOSLND D-MOSSLND HS230 KV 06 | anding 2301115 kv Bank #6 & 10 c3 T-1-1 106 <100 <tgp  |ction Plan/drop load unfi Moss
#1 Bank Landing Bank upgrade
0CNP-T-002| oD D-MOSSLNDZHS230 KV 006 | anding 2301115 kv Bank #6 & 10 c3 T-1-1 106 <100 | <top |Action Planidrop load unfiMoss
#2 Bank Landing Bank upgrade

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

Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load s X . .
. -2 California ISO
Shaping a Renewed Future
High/Low Voltage ‘ e
Voltage (PU)
. . Category T, .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Off-Peak Light Load Off-Peak

CC-NP-V-001|ERTA 60 kV N/A A Normal 1.07 N/A N/A Review for possible exemption
CC-NP-V-002|AGRILINK 60 kV N/A A Normal 1.07 N/A N/A Review for possible exemption
CC-NP-V-003|WTSNVLLE 60 kV N/A A Normal 1.07 N/A N/A Review for possible exemption
CC-NP-V-004|GRANT RK 60 kV N/A A Normal 1.06 N/A N/A Review for possible exemption
CC-NP-V-005|BRIGTANO 60 kV N/A A Normal 1.06 N/A N/A Review for possible exemption
CC-NP-V-006|CMP EVRS 115 kV N/A A Normal 1.07 Review for possible exemption
CC-NP-V-007|PAUL SWT 115 kV N/A A Normal 1.07 Review for possible exemption
CC-NP-V-008|ROB ROY 115 kV N/A A Normal 1.08 Review for possible exemption
CC-NP-V-009|GRN VLY1 115 kV N/A A Normal 1.08 Review for possible exemption
CC-NP-V-010|GRN VLY2 115 kV N/A A Normal 1.08 Review for possible exemption
CC-NP-V-011(ERTA 115 kV N/A A Normal N/A 1.08 Review for possible exemption
CC-NP-V-012|AGRILINK 115 kV N/A A Normal N/A 1.08 Review for possible exemption
CC-NP-V-013(WTSNVLLE 115 kV N/A A Normal N/A 1.08 Review for possible exemption
CC-NP-V-014|GRANT RK 115 kV N/A A Normal N/A 1.08 Review for possible exemption
CC-NP-V-015(BRIGTANO 115 kV N/A A Normal N/A 1.08 Review for possible exemption

California 1ISO/MID/RT

Page 10 of 18



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load s X . .
. -2 California ISO
Shaping a Renewed Future
High/Low Voltage ‘ e
Voltage (PU)
. . Category T, .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Off-Peak Light Load Off-Peak

CC-NP-V-016|SNBENITO 115 kV N/A A Normal 1.08 Review for possible exemption
CC-NP-V-017|SALINAS 115 kV N/A A Normal 1.08 Review for possible exemption
CC-NP-V-018|SOLEDAD 115 kV N/A A Normal 1.08 Review for possible exemption
CC-NP-V-019|DEL MNTE 115 kV N/A A Normal 1.07 Review for possible exemption
CC-NP-V-020|HOLLISTR 115 kV N/A A Normal 1.05 1.09 Review for possible exemption
CC-NP-V-021|BIG BASN 60 kV N/A A Normal 1.06 1.09 1.05 Review for possible exemption
CC-NP-V-022|CRUSHER 60 kV N/A A Normal 1.05 1.09 1.05 Review for possible exemption
CC-NP-V-023|LONE STR 60 kV N/A A Normal 1.05 1.09 1.05 Review for possible exemption
CC-NP-V-024|PT MRTTI 60 kV N/A A Normal 1.05 1.09 1.05 Review for possible exemption
CC-NP-V-025|CSTRVLLE 115 kV N/A A Normal 1.06 1.09 1.06 Review for possible exemption
CC-NP-V-026(DOLAN RD 115 kV N/A A Normal 1.06 1.09 1.06 Review for possible exemption
CC-NP-V-027 (PRUNEDLE 115 kV N/A A Normal 1.05 1.08 1.05 Review for possible exemption

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load

(- X g [ .,
Voltage Deviations ‘ 9 CO'IFOI‘I‘]ICI ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Off-Peak | LightLoad | Off-Peak
CONPAD- kg0 60 kv Del Monte 115/60 kV Bank #4 B T-1 - 7 . |fction plan for summer light load
001 conditions/Monitor voltage profile
CONPAD- | iaTTON 60 K Del Monte 115/60 kV Bank #4 B T-1 - 7 . |fction plan for summer light load
002 conditions/Monitor voltage profile
CONPYD- oL MNTE 60 kv Del Monte 115/60 kV Bank #4 B T-1 - 7 . |fction plan for summer light load
003 conditions/Monitor voltage profile
CCNPAD- |eoRT 0RD 60 kv Del Monte 115/60 kV Bank #4 B T-1 - 7 . |fction plan for summer light load
004 conditions/Monitor voltage profile
CONPYD- |\ANZANTA 60 kv Del Monte 115/60 kV Bank #4 B T-1 - 7 . |fction plan for summer liht load
005 conditions/Monitor voltage profile
CONPYD- |\IONTEREY 60 kv Del Monte 115/60 kV Bank #4 B T-1 - 7 . |fction plan for summer light load
006 conditions/Monitor voltage profile
CONPAD- |\avy LAB 60 kv Del Monte 115/60 kV Bank #4 B T-1 - 7 . |fction plan for summer light load
007 conditions/Monitor voltage profile
CONPYD- |Nv SCHL 60 kv Del Monte 115/60 kV Bank #4 B T-1 - 7 . |fction plan for summer light load
008 conditions/Monitor voltage profile
CONPAD- |oauL SWT 115 kv Del Monte 115/60 kV Bank #4 B T-1 - - 5 |fction plan for summer liht load
009 conditions/Monitor voltage profile

California 1ISO/MID/RT Page 12 of 18



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PGG&E Central Coast - Summer Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PGG&E Central Coast - Winter Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT

Page 14 of 18



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PGG&E Central Coast - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PGG&E Central Coast - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: PGG&E Central Coast - Winter Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Central Coast - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&> California ISO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

X-NP-SS-1

No single source substation with more than 100 MW Load

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

Study Area: PG&E Central Coast - Winter Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2015 . 2023 N ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
Y geney 9| Description | Winter 20126\’:"(“” Winter g
Peak Peak
Monitor facility loading/rerate/interim
CCWP-T- |GRNVLY1-MOSLNDD 1S KV#T o Landing-Green Valley #2 115 KV Line B L-1 101 <100 <100 |action plan. Green Valley 115 kV Bus
001 Line
Upgrade (BAAH scheme)
Monitor facility loading/rerate/interim
CCWP-T- |GRNVLY2-MOSLND D 1S KV#T oo Landing-Green Valley #1 115 kV Line B L-1 101 <100 <100 |action plan. Green Valley 115 kV Bus
002 Line
Upgrade (BAAH scheme)
CC-WP-T- |GRN VLY2-MOSLND D 115kV#1  |BUS FAULT AT MOSSLND2 115 kV Bus Monitor facilty loadinglrerate/interin
. : C1 BUS 102 <100 <100 |action plan. Green Valley 115 kV Bus
003 Line Section 1D
Upgrade (BAAH scheme)
CC-WP-T- |GRNVLY2-MOSLND D 115kV#1  |CB FAULT AT MOSS LANDING SUB 115 kV Monitor facilty loading/reratefinterir
004 Line CB110 C2 CB 104 <100 <100 [action plan. Green Valley 115 kV Bus
Upgrade (BAAH scheme)
CC-WP-T- [MOSLND D-MOSSLND1 115/230 kV Moss Landing 230115 kV Bank #8 & 10 c3 T1-1 171 174 <100 Actlop Plan/drop load until Moss
005 #1 Bank Landing Bank upgrade
CC-WP-T- [MOSLND D-MOSSLND2 115/230 kV Moss Landing 2301115 kV Bank #8 & 10 c3 T1-1 171 173 <100 Actlop Plan/drop load until Moss
006 #2 Bank Landing Bank upgrade
Monitor line loading due to lead
CC-WP-T- |GRN VLY1-MOSLND D 115kV#1  [Moss Landing-Green Valley #2 115 kV and ca L <100 - o i';:l‘f; Mg‘g‘gﬂ%:g:ﬂ';lgfsg .
007 Line Crazy Horse-Watsonville 115 kV Lines g ) pe.

Also Green Valley 115 kV Bus
Upgrade (BAAH scheme)

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

Study Area: PG&E Central Coast - Winter Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2015 , 2023 M ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
y geney 9| Description | Winter 20126\’:"(“” Winter g
Peak Peak
Monitor line loading due to lead
CC-WP-T- |GRN VLY2-MOSLND D 115kV#1  |Moss Landing-Green Valley #1 115 kV and time/Modify Watsonville 115 kV
008 Line Crazy Horse-Watsonville 115 kV Lines C3 L-1-1 <100 102 110  |Voltage Conversion Project scope.
Also Green Valley 115 kV Bus
Upgrade (BAAH scheme)
. Resize conductors for the Watsonville
CCE)V(\)’S T |GRN VLY1-ERTA JCT 115 kv #1 Line mﬁﬁi Landing - Green Valley #1 and £2 115KV 5 L-1-1 N/A 127 134 |115kV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CCE)V:’(')D T |CIC JCT-ERTA JCT 115 kV #1 Line mr‘]’: Landing - Green Valley #1 and #2 115kV | g L-1-1 N/A 127 134 [115 kV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CC'OV1V1P'T' CIC JCT-AGRILINK 115 KV #1 Line msz: Landing - Green Valley #1 and £2 115KV 5 L-1-1 N/A 127 134 |115kV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CCE)VYE T |WTSNVLLE-AGRILINK 115 kV #1 Line mr‘]’zz Landing - Green Valley #1 and #2115 kV | g L-1-1 N/A 127 134|115 KV Voltage Conversion Project/
add reactive support
. Resize conductors for the Watsonville
CCE)V1V:I:-T- XY;SNVLLE_GRANT JT 115 kV #1 mr?zz Landing - Green Valley #1 and #2 115 kV c3 L-1-1 N/A 138 145 115 kV Voltage Conversion Project

add reactive support

California ISO/MID/RT
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2013/2014 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Winter Peak

“‘,‘ California ISO

Thermal overloads Shoping a Renewed Future
Loading (%)
" - Category 2015 . 2023 N ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
y gency gory Description Winter 2018 Winter Winter g
Peak
Peak Peak

Resize conductors for the Watsonville
C3 L-1-1 N/A 138 145 115 kV Voltage Conversion Project/
add reactive support

CC-WP-T- [BRIGTANO-GRANT JT 115 kV #1 Moss Landing - Green Valley #1 and #2 115 kV
014 Line Lines

Resize conductors for the Watsonville

CC-WP-T- [CRZY_HRS-BRIGTANO 115kV#1  |Moss Landing - Green Valley #1 and #2 115 kV c3 L-1-1 N/A 139 146|115 kV Voltage Conversion Project

015 Line Lines add reactive support
. Resize conductors for the Watsonville
CCWP-T- | SRN VLY1-ERTA JCT 115 kv #1 Line [MOSS Landing - Green Valley #1 and #2 115KV} C5 L-2 N/A 127 140|115 kV Voltage Conversion Project/
016 Lines DCTL ;
add reactive support
. Resize conductors for the Watsonville
CCWP-T- | 010 JCT-ERTAJCT 115 kV #1 Line | 110SS Landing - Green Valley #1 and #2115 kv - €S L-2 N/A 127 140|115 kV Voltage Conversion Project/
017 Lines DCTL .
add reactive support
. Resize conductors for the Watsonville
CCWP-T- 101G JCT-AGRILINK 115 kv #1 Ling | oSS Landing - Green Valley #1 and #2 115KV}~ G5 L2 N/A 127 140|115 kV Voltage Conversion Project/
018 Lines DCTL ;
add reactive support
. Resize conductors for the Watsonville
CC'OVYS’ T |WTSNVLLE-AGRILINK 115 kV #1 Line m;’: Landing - Green Valley #1 and #2 115 kV DgiL L-2 N/A 127 141|115 kV Voltage Conversion Project/

add reactive support

Resize conductors for the Watsonville
L-2 N/A 138 152 115 kV Voltage Conversion Project/
add reactive support

CC-WP-T- |WTSNVLLE-GRANT JT 115 kV #1 Moss Landing - Green Valley #1 and #2 115 kV C5
020 Line Lines DCTL

California ISO/MID/RT Page 3 of 14



2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Winter Peak

“!‘, California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
o - Category 2015 . 2023 g ,
ID Overloaded Facility Worst Contingency Category Description Winter 201 gev;/Lnter Winter Potential Mitigation Solutions
Peak Peak
CC-WP-T- |BRIGTANO-GRANT JT 115kV#1  |Moss Landing - Green Valley #1 and #2 115kV |  C5 Resize conductors for the Watsonville
) ) L-2 N/A 138 152 115 kV Voltage Conversion Project/
021 Line Lines DCTL ;
add reactive support
. Resize conductors for the Watsonville
CC-WP-T- CRZY_HRS-BRIGTANO 115 kV #1 Moss Landing - Green Valley #1 and #2 115 kV C5 L2 N/A 139 154 115 KV Violtage Conversion Project/
022 Line Lines DCTL .
add reactive support

California ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Winter Peak

“z‘ California ISO

HIgh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Categow 2015 Winter 2918 2023 Winter Potential Mitigation Solutions
Description Winter
Peak Peak
Peak
CC'OV(\)/T'V' ERTA 60 kV N/A A Normal 1.06 N/A N/A  [Review for possible exemption
CC'OV(\)/ZP V= |AGRILINK 60 kv N/A A Normal 1.05 N/A N/A  [Review for possible exemption
CC'OV(;/: V- |WTSNVLLE 60 kv N/A A Normal 1.05 N/A N/A  [Review for possible exemption
CC'OV(;/E'V' PRUNEDLE 115 kV N/A A Normal 1.05 - - Review for possible exemption
CC'OV(;ISP'V' CSTRVLLE 115kV N/A A Normal 1.06 1.05 1.05  |Review for possible exemption
CC'OV(;IGP'V' DOLAN RD 115 kV N/A A Normal 1.06 1.05 1.05  |Review for possible exemption
CC-WP-V- Metcalf-Moss Landing 230 kV #1 Line & . )
007 CAMPHORA 60 kV Moss Landing 500/230 kV #9 Bank C3 L-1/T-1 0.90 - - Monitor voltage/action plan
CC-WP-V- Metcalf-Moss Landing 230 kV #1 Line & . )
008 GONZALES 60 kV Moss Landing 500/230 kV #9 Bank C3 L-1/T-1 0.89 - - Monitor voltage/action plan
CC-WP-V- CMP EVRS 115 kV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 0.85 085 Avtivate Camp Evers 20 MVAr Shunt Caps
009 Lines (Santa Cruz Reinforcement project)
CCE)V:IE V- |pauL swT 115 kv mr?:z Landing-Green Valley #1 & 2 115 kV c3 L-1-1 N/A 0.85 0.85  |Activate Paul Sweet STATCOM
Activate Paul Sweet STATCOM. Santa Cruz
CC-WP-V- Moss Landing-Green Valley #1 & 2 115 kV Reinforcement Project rebuilds Green Valley-|
011 ROBROY 115 kv Lines c3 LA NIA 0.85 085 |Rob Roy 115 kV Line into DCTL with 20
MVAr Shunt Caps at Camp Evers
OV |orn Lyt 115 Ky Vioss Landng Green Valley 82115V 1 3 | 114 NA | 085 | 085 |Actvate Paul Sweet STATCOM
CC'OV:’; V- |GRN VLY2 115 kv m;’: Landing-Green Valley #1 & 2 115 kV c3 L-1-1 N/A 0.85 0.85 [Activate Paul Sweet STATCOM

California ISO/MID/RT Page 5 of 14



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Winter Peak 6 ‘ . .
. & California ISO
gh/Low Voitage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Categow 2015 Winter 2918 2023 Winter Potential Mitigation Solutions
Description Winter
Peak Peak
Peak
. Resize conductors for the Watsonville 115
CC'OV:/E'V' ERTA 115 KV 'C’I';’:: Landing-Green Valley #1 8 2 115 kV c3 L-1-1 N/A 0.85 0.85 |kV Voltage Conversion Project/ add reactive
support
. Resize conductors for the Watsonville 115
CCE)V:’: V- |AGRILINK 115 kv mgzz Landing-Green Valley #1 & 2 115 kV c3 L-1-1 N/A 0.86 0.86  |kV Voltage Conversion Project/ add reactive
support
. Resize conductors for the Watsonville 115
CC'OV:IGP V- |WTSNVLLE 115 kv 'C’:;’: Landing-Green Valley #1 8 2 115 kV c3 L-1-1 N/A 0.86 0.86  |kV Voltage Conversion Project/ add reactive
support
CC-WP-V- CMP EVRS 115 kV Moss Landing-Green Valley #1 & 2 115 kV 5 L2 i 0.85 0.79 Avtivate Camp Evers 20 MVAr Shunt Caps
017 Lines (Santa Cruz Reinforcement project)
OV [pauLswr 115 kv Vioss Landng-Green Valley M1 82115V 1 ¢5 L2 : 085 | 080 |Actvate Paul Sweet STATCOM
eV [rosRoY 115 kY Vioss Landng Green Valley M1 82115V 1 ¢5 L2 : 085 | 080 |Actvate Paul Sweet STATCOM
e [eRNwLY1 115 kv Vioss Landng Green Valley M1 82115V 1 ¢5 L2 : 085 | 080 |Actvate Paul Sweet STATCOM
OOV |ernwLv2 115 kv Vioss Landng Green Valley M1 82115V | ¢5 L2 : 085 | 080 |Actvate Paul Sweet STATCOM

California ISO/MID/RT Page 6 of 14



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Winter Peak

Voltage Deviations

‘““1 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2915 291 8 2923 Potential Mitigation Solutions
Description | Winter Winter Winter
Peak Peak Peak
CC-WP-VD- CMP EVRS 115 kV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 i 175 15. Avtivate .Camp Evers 20. MVAr Shunt Caps (Santa
001 Lines Cruz Reinforcement project)
CC'\(’)\SF;'VD' PAUL SWT 115 kv 'C’I';’:: anding-Green Valley #1 & 2115 kV c3 L1-1 - 173 | 149 |Activate Paul Sweet STATCOM
CC'\(’)\()F;'VD' ROB ROY 115 kv 'C’I';’: anding-Green Valley #1 & 2115 kV c3 L1-1 - 17.4 | 158 |Activate Paul Sweet STATCOM
O P |GRN VLY 115 kv Vioss Landing-Green Valley #1 & 2115 KV s | L : 174 | 161 |Actvate Paul Sweet STATCOM
OO 0" |GRN VLY2 115 kv Vioss Landing-Green Valley #1 & 2115 KV s | L : 175 | 161 |Actvate Paul Sweet STATCOM
CC-WP-VD- ERTA 115 KV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 171 159 Resize conducto.rs for the Watsonville .1 15kV
006 Lines Voltage Conversion Project/ add reactive support
CC-WP-VD- AGRILINK 115 kV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 16.6 15.5 Resize conducto.rs for the Watsonville .1 15kV
007 Lines Voltage Conversion Project/ add reactive support
CC-WP-VD- WTSNVLLE 115 kv Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 16.5 154 Resize conducto.rs for the Watsonville .1 15kV
008 Lines Voltage Conversion Project/ add reactive support
CC-WP-VD- GRANT RK 115 kv Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 123 116 Resize conducto.rs for the Watsonville .1 15 kV
009 Lines Voltage Conversion Project/ add reactive support
CC-WP-VD- BRIGTANO 115 kV Moss Landing-Green Valley #1 & 2 115 kV c3 LA-1 N/A 121 114 Resize conductors for the Watsonville .1 15kV
010 Lines Voltage Conversion Project/ add reactive support
CC-WP-VD- CMP EVRS 115 kV Moss Landing-Green Valley #1 & 2 115 kV C5 L2 i 17.7 50.8 Avtivate .Camp Evers 20. MVAr Shunt Caps (Santa
011 Lines DCTL Cruz Reinforcement project)
COWPAD-IpauL swT 115 kv Moss Landing-Green Valley #1 &2 115 kv € L2 . 17.3 203 |Activate Paul Sweet STATCOM
012 Lines DCTL
CC-WP-VD- |08 ROY 115 kv Moss Landing-Green Valley #1 & 2 115 kV cs L2 - 18.0 21.5  [Activate Paul Sweet STATCOM
013 Lines DCTL

California 1ISO/MID/RT

Page 7 of 14



2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Winter Peak

ED ; ;
Voltage Deviations ‘ 9 CO'IFOI’mCI ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2915 291 8 2923 Potential Mitigation Solutions
Description | Winter Winter Winter
Peak Peak Peak
CCWP-VD- | seN LY 1 15 kv Moss Landing-Green Valley #1 & 2 115 kV cs L-2 . 18.2 21.9  [Activate Paul Sweet STATCOM
014 Lines DCTL
CCWP-VD- | N viLy2 15 kv Moss Landing-Green Valley #1 & 2 115 kV cs L-2 . 18.3 22.0  |Activate Paul Sweet STATCOM
015 Lines DCTL
CC-WP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
016 ERTA 115 kV Lines DCTL -2 N/A 17.9 215 Voltage Conversion Project/ add reactive support
CC-WP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
017 AGRILINK 115 kV Lines DCTL -2 N/A 17.4 20.8 Voltage Conversion Project/ add reactive support
CC-WP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
018 WTSNVLLE 115 kv Lines DCTL -2 N/A 17.3 20.6 Voltage Conversion Project/ add reactive support
CC-WP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
019 GRANTRK 115 kV Lines DCTL -2 N/A 12.9 15.0 Voltage Conversion Project/ add reactive support
CC-WP-VD- Moss Landing-Green Valley #1 & 2 115 kV C5 Resize conductors for the Watsonville 115 kV
020 BRIGTANO 115 kv Lines DCTL -2 N/A 12.6 14.7 Voltage Conversion Project/ add reactive support

California ISO/MID/RT Page 8 of 14



2013/2014 1SO Reliability Assessment - Study Results

Study Area: PGG&E Central Coast - Summer Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PGG&E Central Coast - Winter Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PGG&E Central Coast - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PGG&E Central Coast - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: PGG&E Central Coast - Winter Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PGG&E Central Coast - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&> California ISO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-18
PG&E Los Padres

Reliability Assessment Study Results
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Peak é ‘ . .
L <’ California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Action plan/drop load in the interim
LP—SP1—T—OO MORRO BAY 230/115kV #6 Bank  |CB Fault at Mesa Sub 115 kV CB102 C2 C(BBE:tliJeL)T 1M1 <100 <100  |until Morro Bay transformer Addition
Project is in service
Modify Santa Maria/Mesa SPS/UVLS
LP—SPZ—T—OO SN LS OB-SNTA MRA 115 kV #1 Line |CB Fault at Mesa Sub 115 kV CB102 C2 C(%E:tliﬂ')]- 184 190 <100 [in the interim until Midway-Andrew
Project is in service in 2019
Modify Santa Maria/Mesa SPS/UVLS
LP—SZ—T—OO SNTA MRA-FRWAYTP 115 kV #1 Line [CB Fault at Mesa Sub 115 kV CB102 C2 C(BBE:;JGL)T 104 108 <100 [in the interim until Midway-Andrew
Project is in service in 2019
Modify Divide SPS/UVLS in the
LP‘SZ‘T‘OO S.YNZ JT-ZACA 115 kV #1 Line CB Fault at Mesa Sub 115 kV CB102 C2 C(% F:tLiJeL)T 102 104 <100 [interim until Midway-Andrew Project
u is in service in 2019
Modify Santa Maria/Mesa SPS/UVLS
LP_SP_T_00 MORRO BY-GLDTRJC1 115KV #1 CB Fault at Mesa Sub 115 kV CB102 C2 c8 FA[.JLT 107 107 <100 [in the interim until Midway-Andrew
5 Line (Bus tie) o o
Project is in service in 2019
Modify Santa Maria/Mesa SPS/UVLS
LP_SP_T_00 MORRO BY-GLDTRJC2 115 kV #1 CB Fault at Mesa Sub 115 kV CB102 C2 cB FAL.JLT 105 105 <100 [in the interim until Midway-Andrew
6 Line (Bus tie) o o
Project is in service in 2019
Modify Santa Maria/Mesa SPS/UVLS
LP—SF;—T—OO GLDTRJC2-FTHILTP1 115 kV #1 Line [CB Fault at Mesa Sub 115 kV CB102 C2 C(BBE:tliJeL)T 105 105 <100 [in the interim until Midway-Andrew
Project is in service in 2019

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

Study Area: PG&E Los Padres - Summer Peak é ‘ . .
L <’ California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

LP_SP_T_00 SAN MIGL-PSA RBLS 70 KV #1 Line Morro qu-TempIeton and Templeton-Gates c3 L1-1 88 13 115 Build Egtrella Substat.|on Propct with

8 230 kV Lines only a single 230 kV line loop-in.
LP_SP_T_00 TEMPLT7-TEMPL J2 70 kV #1 Line Morro Bgy-TempIeton and Templeton-Gates c3 L-1-1 121 129 135 Build Es:trella Substat.lon Propct with

9 230 kV Lines only a single 230 kV line loop-in.
LP_SP_T_01 TEMPL J2-ATASCDRO 70 kV #1 Line Morro Bgy-TempIeton and Templeton-Gates c3 L1-1 120 129 134 Build Egtrella Substat.|on Propct with

0 230 kV Lines only a single 230 kV line loop-in.
LP_SP_T_01 ATASCDRO-CACOS J2 70 KV #1 Line Morro Bgy-TempIeton and Templeton-Gates c3 L1-1 150 136 141 Build Egtrella Substat!on Propct with

1 230 kV Lines only a single 230 kV line loop-in.
LP_SP_T_01 CACOS J2-CAYUCOS 70 kV #1 Line Morro Bgy-TempIeton and Templeton-Gates c3 L1-1 138 125 130 Build Egtrella Substat!on Propct with

2 230 kV Lines only a single 230 kV line loop-in.
LP_SP_T_01 MUSTNG J-SN LS OB 70 kV #1 Line Morro qu-TempIeton and Templeton-Gates c3 LA-1 115 112 116 Build Egtrella Substat'lon Propct with

3 230 kV Lines only a single 230 kV line loop-in.
LP—SZ—T—M S.YNZ JT-CABRILLO 115 kV #1 Line |Andrew-Sisquoc 115 KV #1 & 2 Lines C3 L-1-1 N/A N/A 101 :\gzg'tﬁ;;ac"'ty loading due to long
LP_SP_T_01 ATASCDRO-SN LS OB 70 kV #1 Line Morro qu-TempIeton and Templeton-Gates c3 L-1-1 142 <100 <100 Drop load. Estrella Substation Project

5 230 kV Lines strenghtens the area.

. Action plan/drop load in the interim
LP—SZ—T—M MORRO BAY 230/115 KV #6 Bank mr‘]’gso Bay-Diablo and Morro Bay-Mesa 230 kV | 4 L-1-1 135 <100 <100 |until Morro Bay transformer Addition
Project is in service
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Peak é ‘ . .
L <’ California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. Modify Santa Maria SPS/UVLS in the
LP_SP_T_01 MORRO BY-GLDTRJC1 115 kV #1 Morro Bay-Diablo and Morro Bay-Mesa 230 kV c3 LA-1 13 128 <100 |interim until Midway-Andrew Project
7 Line Lines o o
is in service in 2019
. Modify Santa Maria/Mesa SPS/UVLS
LP—SZ—T—M FTHILTP2-SN LS OB 115 kV #1 Line mggso Bay-Diablo and Morro Bay-Mesa 230KV | g L-1-1 105 120 <100 |in the interim until Midway-Andrew
Project is in service in 2019
. Activate existing Mesa/Santa Maria
LP—SPQ—T—M SN LS OB-OCEANO 115 KV #1 Line m;’g;’ Bay-Diablo and Morro Bay-Mesa 230 kV | ., L-1-1 126 157 <100  |SPS/UVLS until Midway-Andrew
Project is in sevice in 2019
, Modify Santa Maria/Mesa SPS/UVLS
LP-SF;-T—OZ OCEANO-UNION OL 115 kV #1 Line mggso Bay-Diablo and Morro Bay-Mesa 230kV | g L-1-1 116 159 <100 |in the interim until Midway-Andrew
Project is in service in 2019
. Modify Santa Maria/Mesa SPS/UVLS
LP_SP_T_02 MESA_PGE-UNION OL 115 kV #1 Morro Bay-Diablo and Morro Bay-Mesa 230 kV c3 L1-1 108 149 <100 |in the interim until Midway-Andrew
1 Line Lines o o
Project is in service in 2019
, Modify Santa Maria/Mesa SPS/UVLS
LP—SF;—T—OZ SN LS OB-SNTA MRA 115 KV #1 Line m;’gso Bay-Diablo and Morro Bay-Mesa 230kV | ¢4 L-1-1 168 212 <100 |in the interim until Midway-Andrew
Project is in service in 2019
LP SP T 02 Modify Santa Maria/Mesa SPS/UVLS
- 3— ~ |SNTA MRA-FRWAYTP 115 kV #1 Line |Mesa-Divide 115kV #1 & 2 Lines C3 L-1-1 107 109 <100 [in the interim until Midway-Andrew
Project is in service in 2019
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Peak é ‘ . .
o <’ California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
LP SP T 02 Activate existing Divide SPS until
- 4— ~ " |SISQUOC-PALMR 115 kV #1 Line Mesa-Divide 115 kV #1 & #2 Lines C3 L-1-1 150 153 <100 |Midway-Andrew Project is in sevice in
2019
HPSPT 021 oAl MR-ZACA 115 kv #1 Line Mesa-Divide 115 kV #1 & #2 Lines c3 L1-1 148 151 <tgp  [Aclivate existing Divide 5PS untl
5 Andrew Project is in sevice in 2019
L SP T 021s YNZ JT-ZACA 115 KV #1 Line |Mesa-Divide 115 kV #1 & #2 Lines c3 L-1-1 161 164 <tgp  [Activate existing Divide SPS unti
6 Andrew Project is in sevice in 2019
HPSP 10216 YNZ JT-CABRILLO 115 kv #1 Line [ Mesa-Divide 115 kv #1 & #2 Lines c3 L-1-1 116 17 <tgp  [Activate existing Divide SPS untl
7 Andrew Project is in sevice in 2019
LP_SP_T_021¢ yNZ JT-CABRILLO 115 KV #1 Line | Andrew-Sisquoc No.1 and 2 115 KV Line C5DCTL | L-2 N/A N/A 101  |Monitor facilty loading due o long
8 lead time/Rerate/Reconductor
. Modify Santa Maria/Mesa SPS/UVLS
LP-SF;-T—OZ FTHILTP2-SN LS OB 115 kV #1 Line mggso Bay-Diablo and Morro Bay-Mesa 230KV | copery | L2 105 120 <100 |in the interim until Midway-Andrew
Project is in service in 2019
. Action plan/drop load in the interim
LP—SF(’)—T—O?’ MORRO BAY 230/115 kV Bank #6 mr‘]’gso Bay-Diablo and Morro Bay-Mesa 230KV | copor | () 135 <100 <100 |until Morro Bay transformer Addition
Project is in service
, Modify Santa Maria/Mesa SPS/UVLS
LP_SP_T 03 MORRO BY-GLDTRJC1 115 kV #1 Morro Bay-Diablo and Morro Bay-Mesa 230 kV 5 DCTL L2 13 128 <100 in the interim until Midway-Andrew
1 Line Lines o L
Project is in service in 2019
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Peak é ‘ . .
L <’ California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
. Modify Santa Maria/Mesa SPS/UVLS
LP—SPZ—T—O3 SN LS OB-OCEANO 115 KV #1 Line msgso Bay-Diablo and Morro Bay-Mesa 230 kV | g pory | | 126 157 <100 [in the interim until Midway-Andrew
Project is in service in 2019
. Modify Santa Maria/Mesa SPS/UVLS
LP—SPB—T—% OCEANO-UNION OL 115 kV #1 Line mggso Bay-Diablo and Morro Bay-Mesa 230KV | o5 oy | 9 116 159 <100 |in the interim until Midway-Andrew
Project is in service in 2019
. Modify Santa Maria/Mesa SPS/UVLS
LP_SP_T_03 MESA_PGE-UNION OL 115kV #1 Morro Bay-Diablo and Morro Bay-Mesa 230 kV 5 DCTL L2 108 148 <100 |in the interim until Midway-Andrew
4 Line Lines o o
Project is in service in 2019
, Modify Santa Maria/Mesa SPS/UVLS
LP-SF;-T—% SN LS OB-SNTA MRA 115 KV #1 Line mggso Bay-Diablo and Morro Bay-Mesa 230KV | o5 oy | 9 168 212 <100 |in the interim until Midway-Andrew
Project is in service in 2019
LP SP T 03 Modify Santa Maria/Mesa SPS/UVLS
e SNTA MRA-FRWAYTP 115 kV #1 Line |Mesa-Divide 115kV #1 & 2 Lines C5DCTL L-2 10680% 10950% <100 |in the interim until Midway-Andrew
Project is in service in 2019
LS T 031515QUOC-PALMR 115 kv #1 Line  |Mesa-Divide 115 kv #1 & #2 Lines C5DCTL | L2 | 14950% | 15220% | <tgo |ncivate existing Divide SPS unti
7 Andrew Project is in sevice in 2019
LP_SP_T_03 oA MR-ZACA 115 kv #1 Line Mesa-Divide 115 KV #1 & #2 Lines C5DCTL| L2 14760% | 15040% | <o |nctivate existing Divide SPS unti
8 Andrew Project is in sevice in 2019
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Peak é \ . .
e > California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

LP_SP_T_0315 yNz 47.ZACA 115 kV #1 Line Mesa-Divide 115 KV #1 & #2 Lines C5DCTL | L2 16100% | 16370% | <fop [|fctivate exsting Divide SPS unti

9 Andrew Project is in sevice in 2019
HPSP_T 0415 YNZ JT-CABRILLO 115 kv #1 Line [Mesa-Divide 115 kv #1 & #2 Lines C5DCTL| L2 | 11630% | 11730% | <top [|civate existing Divide SPS unl

0 Andrew Project is in sevice in 2019
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Los Padres - Summer Peak

High/Low Voltage

i

“ s California ISO

Shaping a Renewed Future

Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2015 Summer
Peak

2018 Summer
Peak

2023 Summer
Peak

Potential Mitigation Solutions

LP-SP-V-001

PURISIMA 11

5kV

Bus 1 Fault at MESA_PGE 115 kV Sub

C1

BUS

0.88

0.89

Action plan/modify existing Divide
SPS/UVLS until Midway-Andrew Project is in
service in 2019

LP-SP-V-002

SURF 115 kV

Bus 1 Fault at MESA_PGE 115 kV Sub

C1

BUS

0.87

0.88

Action plan/modify existing Divide
SPS/UVLS until Midway-Andrew Project is in
service in 2019

LP-SP-V-003

LMPC-CTY 115 kV

Bus 1 Fault at MESA_PGE 115 kV Sub

C1

BUS

0.87

0.88

Action plan/modify existing Divide
SPS/UVLS until Midway-Andrew Project is in
service in 2019

LP-SP-V-004

CABRILLO 11

5kV

Bus 1 Fault at MESA_PGE 115 kV Sub

C1

BUS

0.88

0.89

Action plan/modify existing Divide
SPS/UVLS until Midway-Andrew Project is in
service in 2019

LP-SP-V-005

MANVILLE 11

5kV

Bus 1 Fault at MESA_PGE 115 kV Sub

C1

BUS

0.87

0.88

Action plan/modify existing Divide
SPS/UVLS until Midway-Andrew Project is in
service in 2019

LP-SP-V-006

BUELLTON 1

15kV

Bus 1 Fault at MESA_PGE 115 kV Sub

C1

BUS

0.88

0.89

Action plan/modify existing Divide
SPS/UVLS until Midway-Andrew Project is in
service in 2019

LP-SP-V-007

SNTAYNZ 11

5kV

Bus 1 Fault at MESA_PGE 115 kV Sub

C1

BUS

0.88

0.88

Action plan/modify existing Divide
SPS/UVLS until Midway-Andrew Project is in
service in 2019

LP-SP-V-008

ZACA 115kV

Bus 1 Fault at MESA_PGE 115 kV Sub

C1

BUS

0.88

0.89

Action plan/modify existing Divide
SPS/UVLS until Midway-Andrew Project is in
service in 2019

LP-SP-V-009

PURISIMA 11

5kV

CB Fault at Mesa Sub 115 kV CB102

C2

CB Fault
(Bus-tie)

0.41

0.41

0.84

Action plan/modify existing Divide
SPS/UVLS until Midway-Andrew Project is in
service in 2019

LP-SP-V-010

SURF 115 kV

CB Fault at Mesa Sub 115 kV CB102

C2

CB Fault
(Bus-tie)

0.43

043

0.83

Action plan/modify existing Divide
SPS/UVLS until Midway-Andrew Project is in
service in 2019

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

Study Area: PG&E Los Padres - Summer Peak L ‘ . .
| <2 California ISO
H’gh/LOW VOItage ‘ 1 Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
CB Fault Action plan/modify existing Divide
LP-SP-V-011 |LMPC-CTY 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-te) 0.40 0.41 0.83 SPS/UVLS until Midway-Andrew Project is in
service in 2019
CB Fault Action plan/modify existing Divide
LP-SP-V-012 [CABRILLO 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-tie) 0.44 0.44 0.84 SPS/UVLS until Midway-Andrew Project is in
service in 2019
CB Fault Action plan/modify existing Divide
LP-SP-V-013 [MANVILLE 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-tie) 0.40 0.41 0.83 SPS/UVLS until Midway-Andrew Project is in
service in 2019
CB Fault Action plan/modify existing Divide
LP-SP-V-014 [BUELLTON 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 ) 0.47 0.47 0.84 SPS/UVLS until Midway-Andrew Project is in
(Bus-tie) o
service in 2019
CB Fault Action plan/modify existing Divide
LP-SP-V-015 [SNTA YNZ 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-tie) 0.46 0.47 0.84 SPS/UVLS until Midway-Andrew Project is in
service in 2019
CB Fault Action plan/modify existing Divide
LP-SP-V-016 |ZACA 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-te) 0.49 0.50 0.85 SPS/UVLS until Midway-Andrew Project is in
service in 2019
CB Fault Action plan/modify existing Divide
LP-SP-V-017 [PALMR 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-tie) 0.56 0.57 0.88 SPS/UVLS until Midway-Andrew Project is in
service in 2019
CB Fault Action plan/modify existing Divide
LP-SP-V-018 [SISQUOC 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-tie) 0.58 0.59 0.89 SPS/UVLS until Midway-Andrew Project is in
service in 2019
CB Fault Action plan/modify existing Divide
LP-SP-V-019 SN LS OB 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-tie) 0.86 0.88 SPS/UVLS until Midway-Andrew Project is in
service in 2019
CB Fault Action plan/modify existing Santa
LP-SP-V-020 |SNTA MRA 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-te) 0.62 0.63 0.89 Maria/Mesa SPS/UVLS until Midway-Andrew
Project is in service in 2019

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

Study Area: PG&E Los Padres - Summer Peak 6 ‘ . .
. ~2 California ISO
H’gh/LOW VOItage ‘ 1 Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
CB Fault Action plan/modify existing Divide
LP-SP-V-021 |FAIRWAY 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-te) 0.61 0.62 0.88 SPS/UVLS until Midway-Andrew Project is in
service in 2019
CB Fault Action plan/modify existing Santa
LP-SP-V-022 |OCEANO 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-tie) 0.83 0.85 Maria/Mesa SPS/UVLS until Midway-Andrew
Project is in service in 2019
CB Fault Action plan/modify existing Santa
LP-SP-V-023 |JUNION OL 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-tie) 0.83 0.85 Maria/Mesa SPS/UVLS until Midway-Andrew
Project is in service in 2019
Action plan/modify existing Santa
LP-SP-V-024 [MORRO BY 115 kV ggBFZgULT ATMORROBAY SUB 230 kv C2 CB Fault 0.86 Maria/Mesa SPS/UVLS until Midway-Andrew
Project is in service in 2019
Action plan/modify existing Santa
LP-SP-V-025 |GOLDTREE 115 kV ggGFZAZULT ATMORRO BAY SUB 230 kv C2 CB Fault 0.84 0.86 Maria/Mesa SPS/UVLS until Midway-Andrew
Project is in service in 2019
Action plan/modify existing Santa
LP-SP-V-026 |FOOTHILL 115 kV ggBFZgULT ATMORROBAY SUB 230 kv C2 CB Fault 0.86 Maria/Mesa SPS/UVLS until Midway-Andrew
Project is in service in 2019
Action plan/modify existing Santa
LP-SP-V-027 IMESA PGE 230 kV ggGFZAZULT ATMORRO BAY SUB 230 kv C2 CB Fault 0.88 Maria/Mesa SPS/UVLS until Midway-Andrew
Project is in service in 2019
CB Fault Action plan/modify existing Divide
LP-SP-V-028 |DIVIDE 70 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-tie) 043 0.44 0.89 SPS/UVLS until Midway-Andrew Project is in
service in 2019
CB Fault Action plan/modify existing Divide
LP-SP-V-029 |VAFB SSA 70 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus-tie) 0.42 0.43 0.88 SPS/UVLS until Midway-Andrew Project is in
service in 2019
Morro Bay-Templeton and Templeton-Gates Activate existing Paso Robles UVLS until
LP-SP-V-030 |TEMPLETN 230 kv 230 kV Lines c3 LA 063 0.64 063 Estrella Substation Project is built
AP Morro Bay-Templeton and Templeton-Gates 1. Activate existing Paso Robles UVLS until
LP-SP-V-031|SAN MIGL 70 kv 230 kV Lines 3 LA 017 0.76 0.76 Estrella Substation Project is built

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

Study Area: PG&E Los Padres - Summer Peak ‘ . .
I & California ISO
igh/Low Vo tage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
AP/ Morro Bay-Templeton and Templeton-Gates 1. Activate existing Paso Robles UVLS until
LP-SP-V-032|PSARBLS 70 kV 230 kV Lines c3 LA 0.74 0.75 0.74 Estrella Substation Project is built
AP/ Morro Bay-Templeton and Templeton-Gates 1. Activate existing Paso Robles UVLS until
LP-SP-V-033 |/ATASCDRO 70 kV 230 kV Lines c3 LA 082 0.85 084 Estrella Substation Project is built
Morro Bay-Templet d Templeton-Gat ' ' ' '
LP-SP-V-034 |[MUSTANG 70 kv orro Bay-1empieton and fempieton-ates c3 L1 0.87 0.86 0.87 Agtlon plgn until Estrella Substation Project
230 kV Lines is in service
Action plan until Cayucos 70 kV Shunt Caps
LP-SP-V-035 [CAYUCOS 70 kV Morro Bay-Templeton and Templeton-Gates C3 L-1-1 0.90 are in service. Also Estrella Substation
230 kV Lines Project alleviate the concern
Action plan until Cayucos 70 kV Shunt Caps
LP-SP-V-036 |PERRY 70 kV Morro Bay-Templeton and Templeton-Gates C3 L-1-1 0.89 are in service. Also Estrella Substation
230 kV Lines Project alleviate the concern
Action plan until Cayucos 70 kV Shunt Caps
LP-SP-V-037 [CAMBRIA 70 kV Morro Bay-Templeton and Templeton-Gates C3 L-1-1 0.89 are in service. Also Estrella Substation
230 kV Lines Project alleviate the concern
Diablo-M Morro Bay-Mesa 230 kV ' isting Divi '
LP-SP-V-038 |DIVIDE 70 kv .|ab 0-Mesa and Morro Bay-Mesa 230 c3 L1-1 0.68 0.69 Actlyatg existing DIYIde SPS until Andrew
Lines Project is in sevice in 2019
Activate existing Divide SPS until Andrew
LP-SP-V-039 |VAFB SSA 70 kV Mesa-Divide 115 kV #1842 Lines C3 L-1-1 0.67 0.67 Project is in sevice in 2019
Activate existing Divide SPS until Andrew
LP-SP-V-040 |PURISIMA 115 kV Mesa-Divide 115 kV #1842 Lines C3 L-1-1 0.64 0.64 Project is in sevice in 2019
LP-SP-V-041 |SURF 115 kV Diablo-Mesa and Morro Bay-Mesa 230 KV C3 L-1-1 0.67 0.68 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019
LP-SP-V-042 |LMPC-CTY 115 kv Diablo-Mesa and Morro Bay-Mesa 230 kv c3 L1-1 0.67 0.67 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019
LP-SP-V-043 |CABRILLO 115 kV Diablo-Mesa and Morro Bay-Mesa 230 kV c3 L-1-1 067 068 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019

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

Study Area: PG&E Los Padres - Summer Peak ‘ . .
| €5 California 1ISO
HIgh/LOW Voltage ‘ Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

LP-SP-V-044 [MANVILLE 115 kv Diablo-Mesa and Morro Bay-Mesa 230 kV c3 L-1-1 067 067 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019

LP-SP-V-045 [BUELLTON 115 kV Diablo-Mesa and Morro Bay-Mesa 230 kV c3 L-1-1 0.67 0.68 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019

LP-SP-V-046 [SNTA YNZ 115 kv Diablo-Mesa and Morro Bay-Mesa 230 kV c3 L-1-1 067 067 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019

LP-SP-V-047 |ZACA 115 kV Diablo-Mesa and Morro Bay-Mesa 230 kV c3 L-1-1 0.68 0.68 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019

LP-SP-V-048 |PALMR 115 kV Diablo-Mesa and Morro Bay-Mesa 230 kV c3 L-1-1 0.70 0.70 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019

LP-SP-V-049|SISQUOC 115 kV Diablo-Mesa and Morro Bay-Mesa 230 KV c3 L-1-1 0.70 0.71 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019

LP-SP-V-050 |SNTA MRA 115 kV Diablo-Mesa and Morro Bay-Mesa 230 kV c3 L-1-1 0.71 0.72 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019

LP-SP-V-051 |[FAIRWAY 115 kV Diablo-Mesa and Morro Bay-Mesa 230 KV C3 L-1-1 0.70 0.71 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019

LP-SP-V-052 |SN LS OB 115 KV Morro Bay-Diablo and Morro Bay-Mesa 230 |  C3 L1-1 0.85 0.86 Activate existing Santa Maria/Mesa SPS

, until Andrew Project is in sevice in 2019

kV Lines

LP-SP-V-053 | UNION OL 115 kV Diablo-Mesa and Morro Bay-Mesa 230 kV c3 L-1-1 0.74 0.75 Activate existing Santa Maria/Mesa SPS
Lines until Andrew Project is in sevice in 2019

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
"P'ig;VD' ZACA 115 kV N/A A Normal - - 5 Monitor voltage deviation due to longer lead time
HP-SPAD- IoRRO BY 115 kv Morro Bay 230/115 kV Bank #6 B T-1 8 - . |Develop action plan. Morro Bay Transformmer
002 Addition
LP-SP-VD- Modify Santa Maria/Mesa SPS/UVLS in the interim
003 |COLDTREETISKV Morro Bay 230/115 kV Bank #6 B T ! ] " |until Midway-Andrew Project is in service in 2019
LP-SP-VD- Modify Santa Maria/Mesa SPS/UVLS in the interim
004  |FOOTHILL1SKY Morro Bay 2301115 kV Bank #6 B T 7 ) i until Midway-Andrew Project is in service in 2019
LP-SP-VD- Modify Santa Maria/Mesa SPS/UVLS in the interim
005 |ONLSOBIISKY Morro Bay 230/115 kV Bank #6 B T 6 ] " |until Midway-Andrew Project is in service in 2019
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
006 VAFB SSA 70 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 59 59 15 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
007 VAFB SSB 70 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 59 59 15 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
008 DIVIDE 70 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 59 60 15 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-\D- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
009 PURISIMA 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 56 56 15 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
010 SURF 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 53 53 14 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/lMesa SPS/UVLS in the
011 LMPC-CTY 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 56 56 15 interim. 2019 Midway-Andrew Project strengthens
the area
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Peak

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
012 CABRILLO 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 53 53 14 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
013 MANVILLE 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 56 56 15 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
014 BUELLTON 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 50 50 14 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
015 SNTAYNZ 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 50 50 14 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
016 ZACA 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 48 48 13 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
017 PALMR 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 42 42 12 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
018 SISQUOC 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 41 40 11 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
019 GAREY 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 56 56 15 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-\D- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
020 FAIRWAY 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 38 37 12 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
021 SNTAMRA 115kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 37 36 11 interim. 2019 Midway-Andrew Project strengthens
the area
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Peak

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the
022 S. MASSO 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 37 36 11 interim. 2019 Midway-Andrew Project strengthens
the area
LP-SP-VD- ANDREW 115 kV CB Fault at Mesa Sub 115 kV CB102 2 CB Fgult 11 Monitor due'to qug lead time. 2019 Midway-
023 (Bus tie) Andrew Project will help
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the interim
024 SNLS OB 115KV CB Fault at Mesa Sub 115 kv CB102 C2 (Bus tie) 13 M i until Midway-Andrew Project is in service in 2019
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the interim
o5 |MNONOLTISKY CB Faultat Mesa Sub 115 KV CB102 | @uste) | o " |until Midway-Andrew Project s in service in 2019
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the interim
026 OCEANO 115 kV CB Fault at Mesa Sub 115 kv CB102 C2 (Bus tie) 15 14 i until Midway-Andrew Project is in service in 2019
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the interim
027 MESA PGE 230 kv CB Faultat Mesa Sub 115 kv CB102 C2 (Bus tie) 12 i until Midway-Andrew Project is in service in 2019
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the interim
025 [MORROBY 115KV CB Faultat Mesa Sub 115 kV CB102 2 1 (Buste) 1 " |until Midway-Andrew Project is in service in 2019
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the interim
029 GOLDTREE 115 kV CB Fault at Mesa Sub 115 kv CB102 €2 (Bus tie) 15 3 i until Midway-Andrew Project is in service in 2019
LP-SP-VD- CB Fault Modify Santa Maria/Mesa SPS/UVLS in the interim
030 | OOTHILLTISKY CB Faultat Mesa Sub 115 KV CB102 1 (puste) 1o M " |until Midway-Andrew Project is in service in 2019
Action plan/ctivate Cayucos 70kV Shunt
LP-SP-VD- o AMBRIA 70 kv Morro Bay-Templeton and Templeton-Gates c3 L-1-1 12 10 10 |Caps/Paso Robles UVLS. Build Estrella Substation
031 230 kV Lines Project
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Peak

Voltage Deviations

“‘1 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Action plan/ctivate Cayucos 70kV Shunt
LP-SPVD- | oerry 70 kv Morro Bay-Templeton and Templeton-Gates c3 L-1-1 12 10 10 |Caps/Paso Robles UVLS. Build Estrella Substation
032 230 kV Lines .
Project
Action plan/ctivate Cayucos 70kV Shunt
LP-SPVD- | s avucos 70 kv Morro Bay-Templeton and Templeton-Gates c3 L-1-1 12 10 10 |Caps/Paso Robles UVLS. Build Estrella Substation
033 230 kV Lines ,
Project
Action plan/ctivate Cayucos 70kV Shunt
LP-SP-VD- 16 A vwooD 70 kv Templeton-Gates and Morro Bay-Templeton c3 L-1-1 12 10 10 |Caps/Paso Robles UVLS. Build Estrella Substation
034 230 kV Lines .
Project
Action plan/ctivate Cayucos 70kV Shunt
LP-SP-VD- | \7ASCDRO 70 kV Morro Bay-Templeton and Templeton-Gates c3 L-1-1 19 16 16 |Caps/Paso Robles UVLS. Build Estrella Substation
035 230 kV Lines ,
Project
Action plan/ctivate Cayucos 70kV Shunt
LP-SPVD- e ppLETN 230 KV Morro Bay-Templeton and Templeton-Gates c3 L1-1 36 35 36 |Caps/Paso Robles UVLS. Build Estrella Substation
036 230 kV Lines .
Project
Action plan/ctivate Cayucos 70kV Shunt
LP-SP-VD- 1o A RBLS 70 kV Morro Bay-Templeton and Templeton-Gates c3 L-1-1 2 23 23 |Caps/Paso Robles UVLS. Build Estrella Substation
037 230 KV Lines .
Project
Action plan/ctivate Cayucos 70kV Shunt
LP-SP-VD- 1 AN MIGL 70 kv Morro Bay-Templeton and Templeton-Gates c3 L-1-1 21 21 21 |Caps/Paso Robles UVLS. Build Estrella Substation
038 230 kV Lines .
Project
LP-SP-VD- |\ arg ssA 70 kv Mesa-Divide 115 KV #1 & #2 Lines c3 L-1-1 32 32 . [Activate existing Divide SPS unti Midway-Andrew
039 Project is in sevice in 2019
LP-SP-VD- \\ arg 5B 70 kv Mesa-Divide 115 KV #1 & #2 Lines c3 L-1-1 32 32 . [Activate existing Divide SPS unti Midway-Andrew
040 Project is in sevice in 2019
LP-SP-VD- \yvipe 70 kv Mesa-Divide 115 KV #1 & #2 Lines c3 L-1-1 32 32 . [Activate existing Divide SPS unti Midway-Andrew
041 Project is in sevice in 2019
LP-SP-VD- 10\ viDE 115 kv Mesa-Divide 115 KV #1 & #2 Lines c3 L-1-1 30 30 . [Activate existing Divide SPS unti Midway-Andrew
042 Project is in sevice in 2019
HP-SPAD- lpuRisivA 115 kv Mesa 230/115 KV #2 & #3 Bank c3 T-1-1 30 30 . |Actvate existing Divide SPS unti Midway-Andrew
043 Project is in sevice in 2019
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

L“y California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
HP-SPAD- 1 Mpe.cTy 115 kv Mesa 230/115 kV #2 & #3 Bank cs | T 28 28 . |Activate existing Divide SPS unti Midway-Andrew
044 Project is in sevice in 2019
LP-SPAD- | caBRILLO 115 kv Mesa 230/115 KV #2 & #3 Bank c3 T-1-1 28 28 . |Activate existing Divide SPS unti Midway-Andrew
045 Project is in sevice in 2019
LP-SPAD- IANVILLE 115 kv Mesa-Divide 115 KV #1 & #2 Lines c3 L1-1 30 30 . [Activate existing Divide SPS unti Midway-Andrew
046 Project is in sevice in 2019
LP-SP-VD- SURF 115 kv Morro Bay-Diablo and Morro Bay-Mesa 230 kV c3 LA-1 29 28 i Activate eX|§t|ng S.anta I\I/Ian‘a/Mesa SPS until
047 Lines Andrew Project is in sevice in 2019
LP-SP-VD- BUELLTON 115 kV Morro Bay-Diablo and Morro Bay-Mesa 230 kV c3 LA-1 29 21 i Activate eX|§t|ng S.anta I\I/Ian‘a/Mesa SPS until
048 Lines Andrew Project is in sevice in 2019
LP-SPAD- lsNTa YNz 115 kv Diablo-Mesa and Morro Bay-Mesa 230 kV Lines| €3 | L-1-1 28 28 . [hetvate existing Santa Maria/Mesa SPS unt]
049 Andrew Project is in sevice in 2019
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load

“‘,‘ California ISO

Thermal oveﬂoads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Off-Peak | LightLoad | Off-Peak
CB Fault Modify Santa Maria/Mesa SPS/UVLS
LP-NP-T-001 |SN LS OB-SNTA MRA 115 kV #1 Line |CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 124 118 <100 [in the interim until Midway-Andrew
Project is in service in 2019
Activate existing Divide SPS until
LP-NP-T-002 |S.YNZ JT-ZACA 115 kV #1 Line Mesa-Divide 115 kV #1 and 2 Lines C3 L-1-1 115 <100 <100  |Midway-Andrew Project is in sevice in
2019
Activate existing Divide SPS until
LP-NP-T-003 |PALMR-ZACA 115 kV #1 Line Mesa-Divide 115 kV #1 and 2 Lines C3 L-1-1 103 <100 <100 |Midway-Andrew Project is in sevice in
2019
Activate existing Divide SPS until
LP-NP-T-004 |SISQUOC-PALMR 115 kV #1 Line Mesa-Divide 115 kV #1 and 2 Lines C3 L-1-1 103 <100 <100  |Midway-Andrew Project is in sevice in
2019
Activate existing Divide SPS until
LP-NP-T-005 [S.YNZ JT-ZACA 115 kV #1 Line Mesa-Divide 115 kV #1 and 2 Lines C5DCTL L-2 115 <100 <100 |Midway-Andrew Project is in sevice in
2019
Activate existing Divide SPS until
LP-NP-T-006 [PALMR-ZACA 115 kV #1 Line Mesa-Divide 115 kV #1 and 2 Lines C5DCTL L-2 102 <100 <100  |Midway-Andrew Project is in sevice in
2019
Activate existing Divide SPS until
LP-NP-T-007 [SISQUOC-PALMR 115 kV #1 Line Mesa-Divide 115 kV #1 and 2 Lines C5DCTL L-2 103 <100 <100 |Midway-Andrew Project is in sevice in

2019
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load 6 ‘ C |F . |SO
. =9 Calitornia
H’gh/LOW VOItage ‘ 1 Shaping a Renewed Future
Voltage (PU)
. ; Category 2015 2023 LM g .
ID Substation Worst Contingenc Catego 7 Potential Mitigation Solutions
gency 9% | Description | summer O] 2[|)_1i8hftg"$er Summer Off- 9
Peak g Peak
LP-NP-V-001 [DIVIDE 70 kV N/A A Normal 1.06 1.07 1.07 Review for possible exemption
LP-NP-V-002 [VAFB SSA 70 kV N/A A Normal - 1.06 1.06 Review for possible exemption
LP-NP-V-003 [VAFB SSB 70 kV N/A A Normal 1.06 1.07 1.07 Review for possible exemption
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-004 |FOOTHILL 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.90 - - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-005 |GOLDTREE 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.90 - - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-006 |SN LS OB 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.88 - - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-007 |OCEANO 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.89 - - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-008 |UNION OL 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.89 - - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-009 |DIVIDE 70 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.59 0.75 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-010 [VAFB SSA 70 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.58 0.74 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-011 [LMPC-CTY 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.56 0.71 - interim until Midway-Andrew Project is in
service in 2019
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load 6 ‘ C |F . |SO
. =9 Calitornia
HIgh/LOW VOItage ‘ 1 Shaping a Renewed Future
Voltage (PU)
. ; Category 2015 2023 LM g .
ID Substation Worst Contingenc Catego 7 Potential Mitigation Solutions
gency 9% | Description | summer O] 2(|)_1i8hftg";‘fr Summer Off- 9
Peak g Peak
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-012 |FAIRWAY 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.75 0.85 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-013 [SNTA MRA 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.75 0.86 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-014 IMANVILLE 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.56 0.70 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-015 [PURISIMA 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.56 0.71 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-016 [SURF 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.58 0.72 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-017 |CABRILLO 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.59 0.73 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-018 [SNTA YNZ 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.62 0.75 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-019 |BUELLTON 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.62 0.75 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-020 [ZACA 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.64 0.77 - interim until Midway-Andrew Project is in
service in 2019
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-021|PALMR 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 . 0.70 0.82 - interim until Midway-Andrew Project is in
(Bus tie) service in 2019
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load 6 ‘ . .
| <2 California ISO
HIgh/LOW Voltage ‘ Shaping a Renewed Future
Voltage (PU)
- : Category | 2015 2023 SV
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
seney %" Description | Summer Off 2?_1' 8hf‘i?;‘jer Summer Off- ¢
Peak g Peak
CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the
LP-NP-V-022|SISQUOC 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 (Bus tie) 0.72 0.83 - interim until Midway-Andrew Project is in
service in 2019
LP-NP-V-023 [SURF 115 kv Mesa-Divide 115 kV #1842 Lines c3 L-1-1 0.79 . - o Ff;‘;?:(‘;‘ﬂg:'gzvizsln”%; pldway-
LP-NP-V-024 [ZACA 115 kV Mesa-Divide 115 kV #18#2 Lines c3 L-1-1 0.87 . . 2‘;2::55 ;i‘(‘)}sé'é‘ﬂs'i';"::vizsln”;g; g"'dway'
LP-NP-V-025 | DIVIDE 70 kV Mesa-Divide 115 KV #18#2 Lines c3 L1-1 0.80 : : //:ﬁt(;‘;:x s;‘;}sé':tglst’l'r‘]":eevf’czsl’n”;g; g"'d‘”ay'
LP-NP-V-026 {BUELLTON 115 kV Mesa-Divide 115 KV #18#2 Lines c3 L-1-1 0.84 . : m::\tlve ;zjsé'gﬁs'i':'::\”sczsln“;g; g"‘dway'
LP-NP-V-027 |CABRILLO 115 kV Mesa-Divide 115 kV #18#2 Lines c3 L-1-1 0.80 . : ﬁﬁt(;‘;:tve Ff;‘;f;fﬁst’l'r‘]":eevizsl’n”;g; g"'dway'
LP-NP-V-028 [LMPC-CTY 115 kv Mesa-Divide 115 kV #18#2 Lines c3 L-1-1 0.75 0.89 - o ;;‘;;'gﬁs')l'r‘]"::\”sczsln“;g; ey
LP-NP-V-029 [MANVILLE 115 kv Mesa-Divide 115 kV #1842 Lines c3 L-1-1 0.75 0.89 N o Pef(;]s;'gﬁst’l'r‘]"::vizsln”;g; plaway-
LP-NP-V-030 [PURISIMA 115 kv Mesa-Divide 115 kV #18#2 Lines c3 L1-1 0.75 0.89 - [ :;‘(;JS:;ESE’I':'::WSCZSI””;S; ey
LP-NP-V-031 |SNTA YNZ 115 kv Mesa-Divide 115 kV #18#2 Lines c3 L1-1 0.84 . . [Activate existing Divide SPS. 2019 Midway-
Andrew Project also helps
LP-NP-V-032 |VAFB SSA 70 kV Mesa-Divide 115 KV #18#2 Lines c3 L-1-1 0.79 . . [Activate existing Divide SPS. 2019 Midway-
Andrew Project also helps
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load 6 ‘ C |F . |SO
HIgh/LOW Voltage ‘ 1 O l 81!;[!;]0' gewed Future
Voltage (PU)
: ; Category 2015 2023 N o .
ID Substation Worst Contingenc Catego 7 Potential Mitigation Solutions
gency 9% | Description | summer O] 2(|)_1i8hftg";‘fr Summer Off- 9
Peak g Peak
LP-NP-V-033 |SURF 115 kV Mesa-Divide 115 KV #1&#2 Lines C5DCTL | L2 0.79 - . [Activate existing Divide SPS. 2019 Midway-
Andrew Project also helps

o . Activate existing Divide SPS. 2019 Midway-
LP-NP-V-034 ZACA 115 KV Mesa-Divide 115 kV #1&#2 Lines C5DCTL L-2 0.87 - - Andrew Project also helps

o . Activate existing Divide SPS. 2019 Midway-
LP-NP-V-035 DIVIDE 70 KV Mesa-Divide 115 kV #1&#2 Lines C5DCTL L-2 0.80 Andrew Project also helps

o . Activate existing Divide SPS. 2019 Midway-
LP-NP-V-036 BUELLTON 115 kV Mesa-Divide 115 kV #1&#2 Lines C5DCTL L-2 0.84 Andrew Project also helps

o . Activate existing Divide SPS. 2019 Midway-
LP-NP-V-037 CABRILLO 115 kV Mesa-Divide 115 kV #1&#2 Lines C5DCTL L-2 0.80 Andrew Project also helps
LP-NP-V-038 Mesa-Divide 115 KV #18#2 Lines C5DCTL | L2 0.75 0.89 . [Activate existing Divide SPS unti Midway-

Andrew Project is in sevice in 2019
LMPC-CTY 115 kV
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load ‘

& California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Diiﬁ?p?gn Sern?er Sjr?]L?er Sjr?fn?er Potential Mitigation Solutions
Off-Peak | LightLoad | Off-Peak
e [FOOTHILL 115 kv CB Fault at Mesa Sub 115 kV CB102 c2 C(BBE:\;J;T 12 : : m'ﬁ.dsﬁztya el M::‘;fg’ﬂvs'jv'&x o
LP";;VD' GOLDTREE 115 kV CB Fault at Mesa Sub 115 kv CB102 C2 C(BBE?tliJeL)T 11 . - quiﬁ'm;g;a m’::\; M:rsjescfi“:'/ ﬂiﬁvﬁet?: 'Z'gfgm
#4012 o e e e
LP";(';VD' UNION OL 115 kV CB Fault at Mesa Sub 115 kv CB102 C2 C(BBE:tliJeL)T 12 : - u“";ﬁ'gj;g;a A'\:Z?:\L M:foz}eiri? ﬂ\glé?v:zeﬂzr? 'Z’E)tfgm
"P'B'(F);VD' DIVIDE 70 kv CB Fault at Mesa Sub 115 kv CB102 C2 C(BBE:\;JeL)T 46 3 - quﬁﬁ'mng;a A'\:er':\fv M:fjifgﬂj/:g::: gg:gm
LP";;;VD' DIVVIDE 115 kv CB Fault at Mesa Sub 115 kv CB102 C2 C(BBE:;JGL)T 4 31 - quiﬁ'zK?;gtya A'\:']er':\fv Msrsoj.‘eifg ﬂii?v:sts 'ngfgm
"P'B'(F;VD' VAFB SSA 70 kV CB Fault at Mesa Sub 115 kv CB102 C2 C(BBE:\;JeL)T 46 3 - quﬁﬁ'mng;a A'\:er':\fv M:fo‘j.‘eifi/ ﬂ';i/'g:l‘: ;r;)t;agm
LP";;;VD' VAFB SSB 70 kV CB Fault at Mesa Sub 115 kv CB102 c2 C(BB::;JGL)T 46 33 : m'zljzztya A“r”;rr':\fv Ms;?eifgﬁ\;ﬁ:zgﬁﬁ 'Z’gfgm
LP";(;VD' LMPC-CTY 115 kV CB Fault at Mesa Sub 115 kV CB102 c2 C(BBE:;LL)T 44 31 - quﬁﬁ'm:Ig;a A'\:er':\fv M:fo"]‘escfgﬂ\gﬁv::::s .ng;.;gm
Y0 IFAIRWAY 115 kv CB Fault at Mesa Sub 115 kV CB102 c2 C(BB:?;JGL)T 27 17 : ﬁﬁﬁ'&.iﬁ?f el M:;Tescfgﬁ\gﬁv'lzgﬁﬁ e
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load ‘

& California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Diiﬁ?p?gn Sern?er Sjr?]L?er Sjr?fn?er Potential Mitigation Solutions
Off-Peak | LightLoad | Off-Peak
#44 fe e R I e e
T [sasso 08 Fautat osa Sub 115K/ C3102 2 | eisig | | B | it away Anrow et eimsenice 2016
LP'B'EVD' MANVILLE 115 kv CB Fault at Mesa Sub 115 kv CB102 C2 C(BBE:\;LL)T 44 31 - UM;ﬁ'zISSZ;a A'\:er':\fv M::;fi’ﬂti:g::: ;r;)t:gm
LP";TL;VD' PURISIMA 115 kV CB Fault at Mesa Sub 115 kV CB102 C2 C(BBE:tliJeL)T 4 31 - quﬁﬁl,f\%j;g;a A'\:Z?:\L Msrsoz}eifi‘:’/ ﬂt?v'lz;?s 'Z'E)t:gm
P e e crmsimasarowon | o |G| | | s
LP";;VD' CABRILLO 115 kv CB Fault at Mesa Sub 115 kv CB102 C2 C(BBE:;JGL)T # 29 - quiﬁ'zK?;gtya A'\:']er':\fv Msrsoj.‘eifg ﬂii?v:sts 'ngfgm
LP'B'T;VD' SNTA YNZ 115 kV CB Fault at Mesa Sub 115 kv CB102 C2 C(BBE:\;JeL)T 38 27 - quﬁﬁ'mng;a A'\:er':\fv M:fo‘j.‘eifi/ ﬂ';i/'g:l‘: ;r;)t;agm
LP"g:;VD' BUELLTON 115 kV CB Fault at Mesa Sub 115 kv CB102 C2 C(BBE:;JGL)T 38 27 - UMr?tﬁ'&'j;;tya A'\r”;rr':\fv Msrsjeifg t’l\gtfv'lz(:?ﬁ 'Z'Btfgm
P L e crmsimasarowen | o |G| w | | s
o [PALMR 115 kv CB Fault at Mesa Sub 115 kV CB102 c2 C(BB:?;JGL)T 31 21 : ﬁﬁﬁ'&.iﬁ?f el M:;Tescfgﬁ\gﬁv'lzgﬁﬁ e
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Off-Peak | LightLoad | Off-Peak

LP-NP-VD- CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the interim
op1  [|SISQUOCTISKY CB Faultat Mesa Sub 115 kv CB102 C2 (Bus tie) 30 19 " |until Midway-Andrew Project s in service in 2019

LP-NP-VD- CB FAULT Modify Santa Maria/Mesa SPS/UVLS in the interim
022 GAREY 115 kV CB Fault at Mesa Sub 115 kv CB102 C2 (Bus tie) 30 19 i until Midway-Andrew Project is in service in 2019

HPANPYD- Ivars ssa 7o kv Mesa-Divide 115 kV #18#2 Lines c3 L1-1 24 13 . |Activate existing Divide SPS unti Midway-Andrew
023 Project is in sevice in 2019

LPANPYD- Towipe 70 kv Mesa-Divide 115 kV #18#2 Lines c3 L1-1 24 13 . |Activate existing Divide SPS unti Midway-Andrew
024 Project is in sevice in 2019

HPANPYD- Teurisivma 115 kv Mesa-Divide 115 kV #18#2 Lines c3 L1-1 23 12 . |Activate existing Divide SPS unti Midway-Andrew
025 Project is in sevice in 2019

HPANPYD- 1SURF 115 kv Mesa-Divide 115 kV #18#2 Lines c3 L1-1 20 11 . |Activate existing Divide SPS unti Midway-Andrew
026 Project is in sevice in 2019

HPANPYD- lvpe-cTy 115 kv Mesa-Divide 115 kV #18#2 Lines c3 L1-1 23 12 . |Actvate existing Divide SPS unti Midway-Andrew
027 Project is in sevice in 2019

HPANPYD- cABRILLO 115 kv Mesa-Divide 115 kV #18#2 Lines c3 L1-1 19 10 . |Actvate existing Divide SPS unti Midway-Andrew
028 Project is in sevice in 2019

HPANPYD- T MANVILLE 115 kv Mesa-Divide 115 kV #18#2 Lines c3 L1-1 23 12 . |Activate existing Divide SPS unti Midway-Andrew
029 Project is in sevice in 2019

HPANPYD- luELLTON 115 kv Mesa-Divide 115 kV #1&#2 Lines s | L 15 - [Activate existing Divide SPS. 2019 Midway-
030 Andrew Project also helps

HPANPYD- loNTA YNZ 115 kv Mesa-Divide 115 kV #1&#2 Lines s | L 15 - [Activate existing Divide SPS. 2019 Midway-
031 Andrew Project also helps

LPANPAD- Tzaca 115 kv Mesa-Divide 115 kV #1&#2 Lines s | L 13 - [Activate existing Divide SPS. 2019 Midway-
032 Andrew Project also helps

LP-NP-YD- 1y /aFB ssA 70 KV Mesa-Divide 115 kV #1&#2 Lines C5DCTL| L2 26 14 . [Ativate existing Divide SPS until Midway-Andrew
033 Project is in sevice in 2019

LP-NPYD- 1 aFB ssB 70 KV Mesa-Divide 115 kV #1842 Lines csDCTL| L2 % 14 . [Activate existing Divide SPS until Midway-Andrew
034 Project is in sevice in 2019

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load

“‘y‘ California ISO

Shaping a Renewed Future

Voltage Deviations

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Off-Peak | LightLoad | Off-Peak

LPANPVD- Towipe 70 kv Mesa-Divide 115 kV #18#2 Lines C5DCTL| L2 26 14 . |Activate existing Divide SPS unti Midway-Andrew
035 Project is in sevice in 2019

HPANPVD- Teurisiva 115 kv Mesa-Divide 115 kV #18#2 Lines C5DCTL| L2 24 13 . |Activate existing Divide SPS unti Midway-Andrew
036 Project is in sevice in 2019

HPANPYD- ISURF 115 kv Mesa-Divide 115 kV #18#2 Lines C5DCTL| L2 21 11 . |Activate existing Divide SPS unti Midway-Andrew
037 Project is in sevice in 2019

HPANPYD- lvpe-cTy 115 kv Mesa-Divide 115 kV #18#2 Lines C5DCTL| L2 24 13 . |Activate existing Divide SPS unti Midway-Andrew
038 Project is in sevice in 2019

HPANPYD- lcABRILLO 115 kv Mesa-Divide 115 kV #18#2 Lines C5DCTL| L2 20 11 . |Activate existing Divide SPS unti Midway-Andrew
039 Project is in sevice in 2019

HPANPYD- N vANVILLE 115 kv Mesa-Divide 115 kV #18#2 Lines C5DCTL| L2 24 13 . |Activate existing Divide SPS unti Midway-Andrew
040 Project is in sevice in 2019

HPANPYD- laueLLTON 115 kY Mesa-Divide 115 kV #18#2 Lines C5DCTL| L2 16 - . [hetvate existing Divide SPS. 2019 Midway-
041 Andrew Project also helps

HPANPYD- loNTA YNZ 115 kv Mesa-Divide 115 kV #18#2 Lines C5DCTL| L2 16 - . [hetvate existing Divide SPS. 2019 Midway-
042 Andrew Project also helps

LPANPYD- zaca 115 kv Mesa-Divide 115 kV #18#2 Lines C5DCTL| L2 14 - . [hetvate existing Divide SPS. 2019 Midway-
043 Andrew Project also helps
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PGG&E Los Padres - Winter Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: PG&E Los Padres - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: PGG&E Los Padres - Winter Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-19
SCE Tehachapi and Big Creek Corridor

Reliability Assessment Study Results
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

“3, California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

No thermal overload concerns were identified.

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

California ISO/MID/RT
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2013/2014 ISO Reliability Assessment - Study Results
Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

P

>

California ISO

Thermal Overloads ‘ 1 Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load

No thermal overload concerns were identified.

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

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

Voltage Deviations

“3 California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Dce;zztcer?p(;irgn 82211rr?er Szr(r)11r:er Szr?lzn?er Potential Mitigation Solutions
u u u
Peak Peak Peak

No voltage deviation concerns were identified.

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

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

Voltage Deviations

“% California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Dce;zztcer?p(;irgn 82211rr?er Szr(r)11r:er NIA Potential Mitigation Solutions
u u
Off-Peak | Light Load

No voltage deviation concerns were identified.

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

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

“2 California I1ISO

HIgh/LOW Voltage Shaping a Renewed Future
Voltage (PU)
. . Category N .
ID Substation Worst Contingency Category Descriotion 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
P Peak Peak Peak

No high/low voltage concerns were identified.

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

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

“3 California I1ISO

HIgh/LOW Voltage Shaping a Renewed Future
Voltage (PU)
. . Category N .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

No high/low voltage concerns were identified.

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

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

. €3 California 1ISO
Transient Stability ‘, Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Category ransient Stabilty Performance Potential Mitigation Solutions
Description 2015 Summer Peak 2018 Summer Peak 2023 Summer Peak

No transient stability concerns were identified.

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

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

. €3 California 1ISO
Transient Stability ‘, Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Category ransient Stabll y. eriormance Potential Mitigation Solutions
Description | 2015 Summer Off-Peak 2018 Summer Light Load N/A

No transient stability concerns were identified.

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

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

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

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2015
Summer Off- 201.8 Summer N/A
Light Load
Peak

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

Single Source Substation with more than 100 MW Load

g’; California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2015 Summer
Peak

2018 Summer Peak

2023 Summer
Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load.

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

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&> California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)
2015 Summer Off-[ 2018 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load.

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-20
SCE Antelope-Bailey

Reliability Assessment Study Results

California ISO/MID



2013/2014 ISO Reliability Assessment - Study Results

Study Area: SCE Antelope-Bailey - Summer Peak

“‘1 California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

No thermal overload concerns were identified.

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

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

Study Area: SCE Antelope-Bailey - Summer Off-Peak & Summer Light Load

M

>

California ISO

Thermal Overloads ‘ 1 Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load

No thermal overload concerns were identified.

California ISO/MID/RT

Page 2 of 12



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE Antelope-Bailey - Summer Peak

Voltage Deviations

“3 California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Dceiztcer?p(;irgn 82211rr?er Szr(r)11r:er Szr?lzr:er Potential Mitigation Solutions
u u u
Peak Peak Peak

No voltage deviation concerns were identified.

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

Study Area: SCE Antelope-Bailey - Summer Off-Peak & Summer Light Load

Voltage Deviations

“3 California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Dce;zztcer?p(;irgn 82211rr?er Szr(r)11r:er NIA Potential Mitigation Solutions
u u
Off-Peak | Light Load

No voltage deviation concerns were identified.

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

Study Area: SCE Antelope-Bailey - Summer Peak

B califom:
High/Low Voltage ‘ 4 Callfgf[‘rg ol gewledng
Voltage (PU)
. . Category N .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak

No high/low voltage concerns were identified.

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

Study Area: SCE Antelope-Bailey - Summer Off-Peak & Summer Light Load

“3 California I1ISO

HIgh/LOW Voltage Shaping a Renewed Future
Voltage (PU)
. . Category N .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

No high/low voltage concerns were identified.

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

Study Area: SCE Antelope-Bailey - Summer Peak

. €3 California 1ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Category ransient Stabilty Performance Potential Mitigation Solutions
Description 2015 Summer Peak 2018 Summer Peak 2023 Summer Peak

No transient stability concerns were identified.

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

Study Area: SCE Antelope-Bailey - Summer Off-Peak & Summer Light Load
Transient Stability

‘\3 California ISO

Shaping a Renewed Future

ID Contingency Category D(:fr?pc:irg n

Transient Stability Performance

2015 Summer Off-Peak

2018 Summer Light Load

N/A

Potential Mitigation Solutions

No transient stability concerns were identified.

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

Study Area: SCE Antelope-Bailey - Summer Peak

Single Contingency Load Drop

<’ A California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

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

Study Area: SCE Antelope-Bailey - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2015
Summer Off- 201.8 Summer N/A
Light Load
Peak

Potential Mitigation Solutions

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

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

Study Area: SCE Antelope-Bailey - Summer Peak

Single Source Substation with more than 100 MW Load

g’: California I1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

2015 Summer
Peak

2018 Summer Peak

2023 Summer
Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load.

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

Study Area: SCE Antelope-Bailey - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&> California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)
2015 Summer Off-[ 2018 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load.

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-21
SCE North of Lugo

Reliability Assessment Study Results

California ISO/MID



2013/2014 ISO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
NOL-SP-T-1 i‘;%é’écmi 5. 2;1;(?1 24702 ';gi;gg')wgo . :;fgé%ﬁAMER kel N-1-1 120% 82% 100%  |Curtail gen after the first contingency
NOL-SP-T-2 i‘;%g’;fmi 5. 1c1kf1 24702 k‘;i;ggwgo 0 :Jﬁgg%gAMER Ll ¢ N-1-1 120% 82% 100% |Curtail gen after the first contingency
NOL-SP-T-3 i‘;?&é/;{moi 5. 351 24702 Iég?_\lfviﬁ\'l\élsR 2302 gotc?JtZngSs #1 _Line C N-1-1 NA 86% 104% |Curtail gen after the first contingency
NOL-SP-T-4 i‘gﬁggmi 5. &?1 24702 Iégi\}fvif‘l"gsR 2302 g%(?ji's‘ggs #2  _Line C N-1-1 NA 86% 104% |Curtail gen after the first contingency
NOL-SP-T-5 i‘;{%é{smvﬁg ] Ck: 115 - 24702 ';ng,\\;g OR 230101560L5GK§§'\1"ER ~Line C N-1-1 122% 84% 102%  |Curtail gen after the first contingency
NOL-SP-T-6 iggl\;;g ADV:/%L\J i Ck: 115 - 24702 I}ZI;ZIQ/I/E:RT OR 230101t560LtL(J)GK()R A#':/;ER ~Line C N-1-1 122% 84% 102% |Curtail gen after the first contingency
NOL-SP-T-7 %%;SADVW ] Ck: 115 - 24702 gg‘i\'fvi’;'\E":R 23023%(? th\ngSFS ~Line c N-1-1 NA 89% 108% |Curtail gen after the first contingency
NOL-SP-T-8 iﬁg&gg ADV:’?;( i Ckl 115 - 24702 Iégi\}fvi?gsR 2302 gotgjf\ngSr? #1 _Line C N-1-1 NA 89% 108% |Curtail gen after the first contingency
NOL-SP-T-9 fﬁg)é KRA“;'E?_ th2130 - 24085 gg‘i\'fvi’;'\E":R 23023%(? th\ngSFS #2 _Line | ¢ N-1-1 NA 94% 108% |Curtail gen after the first contingency
NOL-SP-T-10 637(30(1) KRAZ';? ) thz 3 0-24085 Iégi\}fviﬁgFER 2302 ?)Otgjzégslg ~Line C N-1-1 NA 94% 108% |Curtail gen after the first contingency

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

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

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load é ‘ . .
Thermal Overloads ‘ 4 CO | I Fom 1A lSO
Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category D(;Ztcerigpc;irgn 82015 82018 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

Re-adjust generation pre-contingency
(Congestion management ) OR

X-NP-T-1 24731 INYOKERN 115 - 24702 line KRAMER-INYOKERN-RANDSB 115 ck 1 B N-1 102% 14% Modify Kramer N-1 RAS to protect for
KRAMER  115- Ckt 1
both Kramer-Inyoker-Randsberg
conitngencies
Page 2 of 20
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
QPR . Modify the RAS to trip Bishop Hydro or Control
NOL ip VD-124731 INYOKERN 115 kv ﬁ'{‘; (;NCE?KERN 115,010 KRAMER B N-1 4% 4% 5% |area gen. (Including the new RPS gen) OR an
' exception
. Modify the RAS to trip Bishop Hydro or Control
NOL Sép VD- 124768 RANDSBRG 115 kv %'1”59 (;NCI?KERN 115.0to KRAMER B N-1 5% 5% 6% |area gen. (Including the new RPS gen) OR an
' exception
Curtail Control area gen after the first conitngency.
NOL-SP-VD- Line CONTROL  115.0t0 INYO  _Line " ro o e (including the new RPS generation in the area) OR
3 24731 INYOKERN 115 kv INYOKERN  115.0 to KRAMER ¢ N-1-1 6% 5% 16% Modify Kramer RAS to drop generation in Control
area
Curtail Control area gen after the first conitngency.
NOL-SP-VD- Line CONTROL  115.0t0 INYO  _Line " a0 o 4a0 (including the new RPS generation in the area) OR
4 24768 RANDSBRG 115 kV INYOKERN  115.0 to KRAMER ¢ N-1-1 6% 5% 13% Modify Kramer RAS to drop generation in Control
area
Curtail Control area gen after the first conitngency.
NOL-SP-VD- Line CONTROL  115.0to INYO  _Line " Fo 0 e (including the new RPS generation in the area) OR
5 24790 COSO 1okv INYOKERN  115.0 to KRAMER ¢ N-1-1 5% 4% 16% Modify Kramer RAS to drop generation in Control
area
Curtail Control area gen after the first conitngency.
NOL-SP-VD- Line CONTROL  115.0t0 INYO  _Line " Fo o 40 (including the new RPS generation in the area) OR
6 24792 DOWNS 15kv INYOKERN  115.0 to KRAMER ¢ N-1-1 5% 5% 14% Modify Kramer RAS to drop generation in Control
area
Curtail Control area gen after the first conitngency.
NOL-SP-VD- Line INYOKERN  115.0 to KRAMER  _line 0 0 0 (including the new RPS generation in the area) OR
7 24731 INYOKERN 115 kv DOWNS-SEARLES-MCGEN 115 ck 1 ¢ N-1-1 8% % 12% Modify Kramer RAS to drop generation in Control
area
Curtail Control area gen after the first conitngency.
NOL-SP-VD- Line INYOKERN  115.0 to KRAMER  _line 0 0 0 (including the new RPS generation in the area) OR
8 24792 DOWNS 15k DOWNS-SEARLES-MCGEN 115 ck 1 ¢ N-1-1 1% 1% 15% Modify Kramer RAS to drop generation in Control
area

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

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
NOL"\iP'VD' 24728INYO 115KV ';L”f CONTROL  115010INYO 1150 B N-1 2% 6% Dynamic reactive support OR an exception
NOL-I\;P-VD- 24731 INYOKERN 115 kV I1.|1n5e(;l\::\l:(1)KERN 115.0 to KRAMER B N-1 59 29 g:glgr};fzfgeiﬁfnto drop generation in Control
NOL-I\;P-VD- 24768 RANDSBRG 115 kV I1.|1n5e(;NcI(1)KERN 115.0 to KRAMER B N-1 % 4% gzilgr};fzfgeiﬁfnto drop generation in Control
NOL-NP-VD- 24792 DOWNS 115 kV Line INYOKERN  115.0 to KRAMER B N-1 59 29 Modify Kramer RAS to drop generation in Control
4 115.0 ck 1 area or an exception
Curtail Control area gen after the first conitngency.
NOL-NP-VD- Line CONTROL  115.0t0 INYO  _Line " 490 0 (including the new RPS generation in the area) OR
5 24731 INYOKERN 115 kv INYOKERN  115.0 to KRAMER ¢ N-1-1 12% 0% Modify Kramer RAS to drop generation in Control
area
Curtail Control area gen after the first conitngency.
NOL-NP-VD- Line CONTROL  115.0t0 INYO  _Line " 490 0 (including the new RPS generation in the area) OR
6 24768 RANDSBRG 115 kV INYOKERN  115.0 to KRAMER ¢ N-1-1 12% 0% Modify Kramer RAS to drop generation in Control
area
Adjust shunt reactors and other reactive devices in
the area after the first contingency and curtial
NOL-NP-VD- Line CONTROL  115.0 to INYOKERN _Tran 0 0 generation North of Control OR under light load
7 24723 CONTROL 115 kV INYO 115.00 to INYO PS ¢ N-1-1 3% 10% condition, instead of tripping BS Hydro, bring one
unit online after the first contingency OR add
reactive support
Adjust shunt reactors and other reactive devices in
the area after the first contingency and curtial
NOL-NP-VD- Line CONTROL  115.0 to INYOKERN _Tran 0 0 generation North of Control OR under light load
8 24724 OXBOW B 115KV INYO 115.00 to INYO PS ¢ N-1-1 3% 10% condition, instead of tripping BS Hydro, bring one
unit online after the first contingency OR add
reactive support
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

“2 California ISO

Shaping a Renewed Future

Voltage Deviations

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
Existing Kramer N-1 RAS drops McGen and/or
. . CalGen and makes this problem worse. Modify
NOL-NP-VD- Line INYOKERN ~ 115.0 to KRAMER  _line 0 0 o
9 24731 INYOKERN 115 kV DOWNS-SEARLES-MCGEN 115 ck 1 C N-1-1 -10% -3% Kramer RAS to drop generation in Control area or

Curtail Control area gen after the first conitngency.
(including the new RPS generation in the area)

Existing Kramer N-1 RAS drops McGen and/or
CalGen and makes this problem worse. Modify

NOL-NP-VD- Line INYOKERN ~ 115.0 to KRAMER  _line o 0 o
10 24792 DOWNS 115 kV DOWNS-SEARLES-MCGEN 115 ck 1 C N-1-1 -12% -3% Kramgr RAS to drop generation |n.Contro! area or
Curtail Control area gen after the first conitngency.
(including the new RPS generation in the area)
Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER ~ 230.00 to KRAMER _Tran Kramer and Tortilla after the first contingency) OR

. _90, 110,
11 24102 KRAMER 115 kV KRAMER  230.00 to KRAMER ¢ N-1-1 2% 13% make sure that QFs in this area are online during

light-load condition

Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER ~ 230.00 to KRAMER  _Tran " 40 410 Kramer and Tortilla after the first contingency) OR
12 24716 COLWATER 115 kV KRAMER  230.00 to KRAMER ¢ N-1-1 1% 1% make sure that QFs in this area are online during

light-load condition

Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER ~ 230.00 to KRAMER _Tran 0 0 Kramer and Tortilla after the first contingency) OR
13 24727 HOLGATE - 115 kV KRAMER  230.00 to KRAMER ¢ N-1-1 1% 13% make sure that QFs in this area are online during

light-load condition

Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER  230.00 to KRAMER _Tran 0 0 Kramer and Tortilla after the first contingency) OR
14 24731 INYOKERN 115 kV KRAMER  230.00 to KRAMER ¢ N-1-1 1% 12% make sure that QFs in this area are online during

light-load condition
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

L“y California ISO

Shaping a Renewed Future

Voltage Deviations

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER  230.00 to KRAMER _Tran Kramer and Tortilla after the first contingency) OR

1. 0 _199,
15 24749 SEARLES - 115KV KRAMER  230.00 to KRAMER ¢ N-1-1 0% 12% make sure that QFs in this area are online during

light-load condition

Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER  230.00 to KRAMER _Tran " 40 410 Kramer and Tortilla after the first contingency) OR
16 24759 TORTILLA - 115 kV KRAMER  230.00 to KRAMER ¢ N-1-1 1% 1% make sure that QFs in this area are online during

light-load condition

Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER  230.00 to KRAMER _Tran " o 4a0 Kramer and Tortilla after the first contingency) OR
17 24767 ROCKET — 115kV KRAMER  230.00 to KRAMER ¢ N-1-1 2% 13% make sure that QFs in this area are online during

light-load condition

Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER ~ 230.00 to KRAMER  _Tran " 10 490 Kramer and Tortilla after the first contingency) OR
18 24768 RANDSBRG 115 kV KRAMER  230.00 to KRAMER ¢ N-1-1 1% 12% make sure that QFs in this area are online during

light-load condition

Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER  230.00 to KRAMER  _Tran " 10 40 Kramer and Tortilla after the first contingency) OR
19 24769 EDWARDS - 115 kV KRAMER  230.00 to KRAMER ¢ N-1-1 1% 14% make sure that QFs in this area are online during

light-load condition

Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER  230.00 to KRAMER _Tran 0 0 Kramer and Tortilla after the first contingency) OR
20 24770 SOUTHBAS 115 kv KRAMER  230.00 to KRAMER ¢ N-1-1 1% 14% make sure that QFs in this area are online during

light-load condition

Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER ~ 230.00 to KRAMER _Tran 0 0 Kramer and Tortilla after the first contingency) OR
21 24771 GALE 15kV KRAMER  230.00 to KRAMER ¢ N-1-1 1% 10% make sure that QFs in this area are online during

light-load condition
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

Voltage Deviations

L“i California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER  230.00 to KRAMER _Tran " o 410 Kramer and Tortilla after the first contingency) OR
22 24773 TIEFORT 115KV KRAMER  230.00 to KRAMER ¢ N-1-1 1% 1% make sure that QFs in this area are online during
light-load condition
Reactive device adjustments (switch in caps at
NOL-NP-VD- Tran KRAMER  230.00 to KRAMER _Tran " 40 490 Kramer and Tortilla after the first contingency) OR
23 24792 DOWNS 15kv KRAMER  230.00 to KRAMER ¢ N-1-1 1% 12% make sure that QFs in this area are online during
light-load condition
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Peak

“‘% California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NOL-SPAD-124043 ELDORDO 115KV Base system (n-0) A N0 0.93 0.92 092 |1 adustment on Eldorado 2301115kY
1 transformer
NOL-SP-VD- Tap adjustment on Eldorado 500/230kV and
) 24646 ELDORDO2 230 kV Base system (n-0) A N-0 1.06 1.02 1.01 Ivanpah 230115k transformers
NOL-SP-VD- Tap adjustment on Eldorado 500/230kV and
3 24647 IVANPAH 230 kV Base system (n-0) A N-0 1.06 1.03 1.02 Ivanpah 230115k transformers
NOL-SP-VD- Tap adjustment on Eldorado 500/230kV and
4 24774 DUNNSIDE  115kV Base system (n-0) A N-0 1.03 1.02 1.05 Ivanpah 230/115kV transformers
NOL-SP-VD- 1o 1700 cos0 115 kv Base system (n-0) A N-0 0.98 0.97 093  |Boostvoltage setpoints of generators
5 connected to Inyokern
NOL'?SP'VD' 94414 RPSC0015 115 kV Base system (n-0) A N-0 NA NA 1.06 RPS gen to provide +/- 0.95 PF
NOL'S7P'VD' 94157 RPSC0016 115 kV Base system (n-0) A N-0 NA NA 1.07 RPS gen to provide +/- 0.95 PF
NOL-SP-VD- 24790 COSO 115 kv Line CONTROL  115.0to INYO B N-1 0.98 0.97 0.89 Boost voltage setpoints of generators
8 115.0 ck 1 connected to Inyokern
Modify the existing operating procedure to
maintain McGen dispatch pre-contingency
NOL-SP-VD- Line INYOKERN  115.0 to KRAMER and/or add reactive support. Existing Kramer
9 24731INYOKERN 115 kV _line DOWNS-SEARLES-MCGEN 115 ¢k 1 C N-1-1 0.90 089 084 N-1 RAS drops McGen and/or CalGen and

makes this problem worse. Review the RAS
for long-term study horizon.
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Peak

High/Low Voltage

California I1ISO

Shaping a Renewed Future

S

ID Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2015 Summer
Peak

2018 Summer
Peak

2023 Summer
Peak

Potential Mitigation Solutions

NOL-SP-VD-

10 24768 RANDSBRG

115 kV

Line INYOKERN  115.0 to KRAMER
_line DOWNS-SEARLES-MCGEN 115 ¢k 1

0.92

0.92

0.89

Modify the existing operating procedure to
maintain McGen dispatch pre-contingency
and/or add reactive support. Existing Kramer
N-1 RAS drops McGen and/or CalGen and
makes this problem worse. Review the RAS
for long-term study horizon.

NOL-SP-VD-

1" 24792 DOWNS

115 kV

Line INYOKERN  115.0 to KRAMER
_line DOWNS-SEARLES-MCGEN 115 ck 1

0.88

0.87

0.82

Modify the existing operating procedure to
maintain McGen dispatch pre-contingency
and/or add reactive support. Existing Kramer
N-1 RAS drops McGen and/or CalGen and
makes this problem worse. Review the RAS
for long-term study horizon.

NOL-SP-VD-

19 24768 RANDSBRG

115 kV

Line INYOKERN  115.0 to KRAMER
_line INYOKERN-SEARLES-MCGEN 115
ck 1

0.93

0.92

0.90

Modify the existing operating procedure to
maintain McGen dispatch pre-contingency
and/or add reactive support. Existing Kramer
N-1 RAS drops McGen and/or CalGen and
makes this problem worse. Review the RAS
for long-term study horizon.

NOL-SP-VD-

13 24792 DOWNS

115 kV

Line INYOKERN  115.0 to KRAMER
_line INYOKERN-SEARLES-MCGEN 115
ck 1

0.92

0.92

0.88

Modify the existing operating procedure to
maintain McGen dispatch pre-contingency
and/or add reactive support. Existing Kramer
N-1 RAS drops McGen and/or CalGen and
makes this problem worse. Review the RAS
for long-term study horizon.
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Peak s \ . .
) =3 California ISO
Igh/LOW VoItage ‘ Shaping a Renewed Future
Voltage (PU)
. . Category e .
D Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
Modify the existing operating procedure to
maintain McGen dispatch pre-contingency
NOL-SP-VD- Line INYOKERN  115.0 to KRAMER and/or add reactive support. Existing Kramer
14 [$4792DOWNS 115KV TranINYO  115.00 to INYO PS ¢ N-1-1 093 093 085 I\.1 RAS drops McGen and/or CalGen and
makes this problem worse. Review the RAS
for long-term study horizon.
. . Modify the existing operating procedure to
NOL-SP-VD- Line CONTROL  115.0t0 INYO  _line S . .
15 24792 DOWNS 115 kV DOWNS-SEARLES-MCGEN 115 ck 1 C N-1-1 0.94 0.94 0.89 maintain McGen'dlspatch pre-contingency
and/or add reactive support.
. Modify the existing operating procedure to
NOL-SP-VD- line DOWNS-SEARLES-MCGEN 115 ck 1 S . .
16 24792 DOWNS 115 kV "line CAL GEN to INYOKERN 115 ck 1 C N-1-1 0.93 0.92 0.90 maintain McGen'dlspatch pre-contingency
and/or add reactive support.
. Modify the existing operating procedure to
NOL-SP-VD- line DOWNS-SEARLES-MCGEN 115 ck 1 L . .
17 24792 DOWNS 115kV Tran INYO 115.00 to INYO PS C N-1-1 0.94 0.94 0.90 maintain McGen'dlspatch pre-contingency
and/or add reactive support.
Curtail Control area gen after the first
NOL-SP-VD- Line CONTROL  115.0t0 INYO  _Line conitngency. (including the new RPS
18 24792 DOWNS 15kv INYOKERN  115.0 to KRAMER ¢ N-1-1 093 0.93 0.83 generation in the area) OR Modify Kramer
RAS to drop generation in Control area.
Curtail Control area gen after the first
NOL-SP-VD- Line INYOKERN  115.0 to KRAMER conitngency. (including the new RPS
19 24731 INYOKERN 115k _Line INYOKERN  115.0 to DOWNS ¢ N-1-1 093 0.92 0.89 generation in the area) OR Modify Kramer
RAS to drop generation in Control area.
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Peak s \ . .
I & California ISO
igh/Low Voltage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
NOL-SP-VD- Hine INVOKERN 1150 to KRAMER S:r:?r:l Sr?gtrcz:crﬁ;ient:: i;tvceRﬂF:Zt
24731 INYOKERN 115 kV _line INYOKERN-SEARLES-MCGEN 115 C N-1-1 0.91 0.90 0.86 gency. g .
20 o 1 generation in the area) OR Modify Kramer
RAS to drop generation in Control area.
Curtail Control area gen after the first
NOL-SP-VD- Line INYOKERN  115.0 to KRAMER conitngency. (including the new RPS
21 24731 INYOKERN 115k _Tran INYO 115.00 to INYO PS ¢ N-1-1 092 0.92 0.83 generation in the area) OR Modify Kramer
RAS to drop generation in Control area.
Curtail Control area gen after the first
NOL-SP-VD- Line INYOKERN  115.0 to KRAMER conitngency. (including the new RPS
22 24731 INYOKERN 115k _Tran INYO 230.00 to INYO PS ¢ N-1-1 0.94 0.93 0.90 generation in the area) OR Modify Kramer
RAS to drop generation in Control area.
Curtail Control area gen after the first
NOL-SP-VD- Line CONTROL  115.0t0 INYO  _Line conitngency. (including the new RPS
23 24731 INYOKERN 115 kV INYOKERN  115.0 to KRAMER ¢ N-1-1 092 0.92 0.81 generation in the area) OR Modify Kramer
RAS to drop generation in Control area.
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

High/Low Voltage

“‘% California ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2015 Summer
Off-Peak

2018 Summer
Light Load

N/A

Potential Mitigation Solutions

NOL-NP-V-1 124647 IVANPAH 230 kV

Base system (n-0)

N-0

1.02

1.05

Tap adjustment on Eldorado and Ivanpah
transformers.

NOL-NP-V-2 {24731 INYOKERN 115 kV

Line INYOKERN
115.0 ck 1

115.0 to KRAMER

N-1

0.93

0.98

Modify Kramer RAS to drop generation in
Control area.. (including the new RPS
generation in the area)

NOL-NP-V-3 |24768 RANDSBRG 115 kV

Line INYOKERN
115.0 ck 1

115.0 to KRAMER

N-1

0.92

0.99

Modify Kramer RAS to drop generation in
Control area.. (including the new RPS
generation in the area)

NOL-NP-V-4 |24772 SHERWIN ~ 115kV

Line CONTROL
CONTROL

115.0 to INYO
115.0 to INYOKERN

_Line

0.98

0.89

Adjust shunt reactors and other reactive
devices in the area after the first
contingency. OR under light load condition,
instead of tripping BS Hydro, bring one unit
online after the first contingency OR Curtail
Control area generation after the first
contingency

NOL-NP-V-5 124772 SHERWIN 115 kV

Line CONTROL

115.0t0 INYO

_line

CONTROL-COSO-INYOKERN 115 ck 2

0.98

0.90

Adjust shunt reactors and other reactive
devices in the area after the first
contingency. OR under light load condition,
instead of tripping BS Hydro, bring one unit
online after the first contingency OR Curtail
Control area generation after the first
contingency

NOL-NP-V-6 |24772 SHERWIN ~ 115kV

Line CONTROL
_Tran INYO

115.0 to INYOKERN
115.00 to INYO PS

0.98

0.90

Adjust shunt reactors and other reactive
devices in the area after the first
contingency. OR under light load condition,
instead of tripping BS Hydro, bring one unit
online after the first contingency OR Curtail
Control area generation after the first
contingency
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

“\1 California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
Adjust shunt reactors and other reactive
devices in the area after the first
. i i contingency. OR under light load condition,
NOL-NP-V-7 [24772 SHERWIN 115 kV fine CONTROL-COSO-INYOKERN 115 ¢k 2| N-1-1 0.98 0.90 instead of tripping BS Hydro, bring one unit
_Tran INYO 115.00 to INYO PS . , . .
online after the first contingency OR Curtail
Control area generation after the first
contingency
Curtail Control area gen after the first
Line INYOKERN  115.0 to KRAMER conitngency. (including the new RPS
NOL-NP-V-8 124792 DOWNS 115 kV _line DOWNS-SEARLES-MCGEN 115 ck 1 ¢ N-1-1 087 0.97 generation in the area) OR Modify Kramer
RAS to drop generation in Control area
Line INYOKERN ~ 115.0 to KRAMER S::;" S;’E"O('i:Crﬁme”t::isx;g;t
NOL-NP-V-9 |24792 DOWNS 115 kV _line INYOKERN-SEARLES-MCGEN 115 C N-1-1 0.91 0.98 gency. g .
o 1 generation in the area) OR Modify Kramer
RAS to drop generation in Control area
Curtail Control area gen after the first
NOL-NP-V- Line INYOKERN  115.0 to KRAMER conitngency. (including the new RPS
10 24792 DOWNS 15kv _Tran INYO 115.00 to INYO PS ¢ N-1-1 089 1.00 generation in the area) OR Modify Kramer
RAS to drop generation in Control area
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER  230.00 to KRAMER at Kramer and Tortilla after the first
11 24727 HOLGATE - 115KV _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 101 0.86 contingency) OR make sure that QFs in this
area are online during light-load condition
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

“\1 California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER ~ 230.00 to KRAMER at Kramer and Tortilla after the first
12 24731 INYOKERN 115k _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 0.97 0.88 contingency) OR make sure that QFs in this
area are online during light-load condition
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER  230.00 to KRAMER at Kramer and Tortilla after the first
13 24767 ROCKET — 115kV _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 0.98 0.87 contingency) OR make sure that QFs in this
area are online during light-load condition
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER  230.00 to KRAMER at Kramer and Tortilla after the first
14 24769 EDWARDS - 115 kV _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 0.99 084 contingency) OR make sure that QFs in this
area are online during light-load condition
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER  230.00 to KRAMER at Kramer and Tortilla after the first
15 24770 SOUTHBAS 115 kV _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 0.99 0.84 contingency) OR make sure that QFs in this
area are online during light-load condition
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER  230.00 to KRAMER at Kramer and Tortilla after the first
16 24771 GALE 15kv _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 1.00 0.90 contingency) OR make sure that QFs in this
area are online during light-load condition
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER  230.00 to KRAMER at Kramer and Tortilla after the first
17 24TTSTIEFORT 115 kV _TranKRAMER  230.00 to KRAMER ¢ N-1-1 0.98 0.89 contingency) OR make sure that QFs in this
area are online during light-load condition
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

“\1 California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER ~ 230.00 to KRAMER at Kramer and Tortilla after the first
18 24790 COSO Mokv _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 0.97 0.90 contingency) OR make sure that QFs in this
area are online during light-load condition
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER ~ 230.00 to KRAMER at Kramer and Tortilla after the first
19 24716 COLWATER 115 kV _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 1.00 0.90 contingency) OR make sure that QFs in this
area are online during light-load condition
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER  230.00 to KRAMER at Kramer and Tortilla after the first
20 24749 SEARLES 115KV _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 1.03 0.89 contingency) OR make sure that QFs in this
area are online during light-load condition
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER  230.00 to KRAMER at Kramer and Tortilla after the first
21 24792 DOWNS 15kv _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 0.98 0.88 contingency) OR make sure that QFs in this
area are online during light-load condition
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER  230.00 to KRAMER at Kramer and Tortilla after the first
22 24759 TORTILLA - 115 kV _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 0.99 0.89 contingency) OR make sure that QFs in this
area are online during light-load condition
Reactive device adjustments (switch in caps
NOL-NP-V- Tran KRAMER  230.00 to KRAMER at Kramer and Tortilla after the first
23 24768 RANDSBRG 115 kV _Tran KRAMER  230.00 to KRAMER ¢ N-1-1 0.97 0.88 contingency) OR make sure that QFs in this
area are online during light-load condition

California 1ISO/MID/RT
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2013/2014 I1SO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Peak

D lifarm;
Transient Stability ‘ 9 Call{:ornl(] ISO

Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Category fansieTe STy " eTommanc Potential Mitigation Solutions
Description 2015 Summer Peak 2018 Summer Peak 2023 Summer Peak
NOL-SP-TS- . Voltage dip belqw 0.7 pu |Voltage dip pelow 0.7 pu and|Voltage dip pelow 0.7 pu and Victor Loop in Kramer-Lugo OR Modify
Lugo - Victor N-2 C5 N-2 and no recovery in Kramer |no recovery in Kramer 115kV [no recovery in Kramer 115kV| "
1 existing HDPP RAS to drop load
115KV area area area

California ISO/MID/RT Page 16 of 20



2013/2014 1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: SCE North of Lugo - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&> California ISO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013-2014 1SO Transmission Plan

APPENDIX C-22
SCE East of Lugo

Reliability Assessment Study Results
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2013/2014 ISO Reliability Assessment - Study Results

Study Area:

SCE East of Lugo - Summer Peak

Thermal Overloads

S

California ISO

Shaping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

2015
Summer
Peak

2018
Summer
Peak

2023
Summer
Peak

Potential Mitigation Solutions

EOL-SP-T-1

24086 LUGO - 500 26105 VICTORVL
500 - Ckt 1

Line HASSYAMP  500.0 to HDWSH
PALOVRDE 500.0 to COLRIVER

_Line

101%

<100%

<100%

Curtail WOR AND/OR curtail East of
Pisgah generation after the first
contingency. A transmission project
approved in 2012-2013 ISO
Transmission Plan mitigates this
overload in later years.

EOL-SP-T-2

24086 LUGO - 500 26105 VICTORVL
500 - Ckt 1

Line HDWSH  500.0 to N.GILA
PALOVRDE  500.0 to COLRIVER

_Line

105%

<100%

<100%

Curtail WOR AND/OR curtail East of
Pisgah generation after the first
contingency. A transmission project
approved in 2012-2013 ISO
Transmission Plan mitigates this
overload in later years.

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

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

Study Area: SCE Eastern area - Summer Peak

Single Contingency Load Drop

<’ 2 California

1ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: SCE East of Lugo - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ A California

1ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: SCE East of Lugo - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: SCE East of Lugo - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&> California ISO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: SCE Eastern area - Summer Peak ‘ . .
e & California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Jl.JI|a.n H|nds—M|rage.230 kV line (Bythe RAS B L1 <100 102 102
tripping one CTG unit)
Julian Hinds-Mirage & Iron
Mountain—Camino-Mead-Gene 230 kV lines C L-1/L1 <100 107 104
(Bythe RAS tripping one CTG unit )(Note 1)
Eastern-SP-T{Julian Hinds SCE-MWD 230 kV bus
1 tie Julian Hinds-Mirage & Eagle Mountain—Iron The following mitigations are
Mountain 230 KV lines (Bythe RAS tripping one C L-1/L-1 <100 109 106  [proposed to address all of the issues
CTG unit )(Note 1) identified in this area: (1) Increase the
rating of the Julian Hinds bus section
Julian Hinds-Mirage & Parker-Gene 230 kV and the Blythe Energy RAS set-point
lines (Bythe RAS tripping one CTG unit ) (Note c L-1/L-1 <100 102 102 |(2) Permanently close Mead-Camino
1) West 230 kV line (MWD) (3) Open
Eagle Mountain-Blythe 161 kV line
Julian Hinds-Mirage & Iron after first contingency
Mountain-Camino-Mead-Gene 230 kV lines C L-1/L-1 <100 109 106
(Bythe RAS tripping one CTG unit ) (Note 1)
EaSter;'SP'T' Eagle Mountain-Blythe 161 kV line
Julian Hinds-Mirage & Eagle Mountain—Iron
Mountain 230 kV lines (Bythe RAS tripping one C L-1/L-1 <100 122 118

CTG unit) (Note 1)

Note 1: The existing Blythe RAS is designed to trip the Blythe gen tie if the overload persists after one unit is tripped. This RAS action could lead to instability in the area.

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

California ISO/MID/RT

Page 1 of 8



2013/2014 ISO Reliability Assessment - Study Results
Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

“3‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Mitigation Solutions
Description [ Summer | Summer N/A

Off-Peak | Light Load

Julian Hinds-Mirage 230 kV line (Bythe RAS

tripping one CTG unit) B L1 <100 103 i

Julian Hinds-Mirage & Iron
Mountain-Camino-Mead-Gene 230 kV lines C L-1/L-1 <100 110 -
(Bythe RAS tripping one CTG unit )(Note 1)

Eastern-NP-T{Julian Hinds SCE-MWD 230 kV bus

1 tie Julian Hinds-Mirage & Eagle Mountain—Iron
Mountain 230 kV lines (Bythe RAS tripping one C L-1/L-1 <100 112 -
CTG unit )(Note 1)
Julian Hinds-Mirage & Parker—-Gene 230 kV Same as above
lines (Bythe RAS tripping one CTG unit ) (Note C L-1/L-1 <100 103 -

1)

Julian Hinds-Mirage & Iron
Mountain—-Camino-Mead-Gene 230 kV lines C L-1/L1 <100 107 -

(Bythe RAS tripping one CTG unit ) (Note 1)
Eastern-NP-T.

2

Eagle Mountain-Blythe 161 kV line

Julian Hinds-Mirage & Eagle Mountain—Iron
Mountain 230 kV lines (Bythe RAS tripping one C L-1/L-1 <100 119 -
CTG unit) (Note 1)

Note 1: The existing Blythe RAS is designed to trip the Blythe gen tie if the overload persists after one unit is tripped. This RAS action could lead to instability in the area.

California ISO/MID/RT Page 2 of 8



2013/2014 I1SO Reliability Assessment - Study Results
Study Area: SCE Eastern area - Summer Peak

Voltage Deviations

“}y California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Eastern-SP- ! . .
VD-1 Intake (MWD) substation Gene—Parker 230 kV line (RAS not activated) B L-1 5 5 5 Same as above
Eastern-SP- . , Gene—Parker & Julian Hinds-Mirage 230 kV 0 0 0
VD-2 Multiple MWD substations lines (RAS opening Blythe gen tie) C L-1/L1 >10% >10% >10% |Same as above

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

Study Area: SCE Eastern area - Summer Peak

“‘% California ISO

Transient Stablllty Shaping a Renewed Future
Transient Stability Performance
ID Contingency Category Category I il Potential Mitigation Solutions
Description 2015 Summer Peak 2018 Summer Peak 2023 Summer Peak
P, . . Voltage dip at Intake Voltage dip at Intake Voltage dip at Intake
Eastern-SP Gepe Parker 230 kV fine (RAS not B L-1 substation (MWD) did not  |substation (MWD) did not  [substation (MWD) did not  [Same as above
TS1 activated) : . .
meet requirements meet requirements meet requirements
- . Voltage and frequency dip  |Voltage and frequency dip at |Voltage and frequency dip at
Eastern-SP- |Gene-Parker & Julian Hinds-Mirage 230 kV | - L-AIL-1 |at Multiple MWD substations [Multiple MWD substations  |Multiple MWD substations | Same as above
TS-2 lines (RAS opening Blythe gen tie) . . . . . .
did not meet requirements  |did not meet requirements  |did not meet requirements

California ISO/MID/RT Page 4 of 8



2013/2014 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Peak

Single Contingency Load Drop

<’ 2 California

1ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ A California

1ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

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

Study Area: SCE Eastern area - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: SCE Metro - Summer Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Barre-Villa Park 230 kV line B L-1 <100 <100 109
LAB-SP-T-1 [Barre-Lewis 230 kV line Barre-Villa Park 230 kV & Eco-Miguel 500 kV
lines (also Barre-Villa Park & Mira C L-1/L-1 <100 <100 123
Loma-Olinda 230 kV lines)
PDCI Monopole (also Eco-Miguel or
Vincent-Mira Loma 500 kV lines) B L <100 <100 104
Barre—Lewis & Barre-Villa Park 230 kV lines C L-2 <100 <100 11 The following "Post-SONGS
LAB-SP-T-2 |Vincent 500/230 kV #1 Bank Developments® are being/will be
PDCI Monopole & Vincent 500/230 kV #3 or #4 c LA/T-1 <100 105 141 evaluated to address these post-
Bank before available spare is energized SONGS loading concerns:
Vingent 500/230 kV #3 & #4 Banks with c T-A/T-1 <100 <100 130 |- Addit.ional local capcity in Western
available spare energized LA Basin and San Diego areas
(SONGS Area) as authorized by the
One Serrano 500/230 kV bank & Eco-Miguel L CPUC
LAB-SP-T-3 |Serrano 500/230 kV Banks 500 kV (or Imperial Valley-N.Gila 500 kV) line |~ © T <00 <100 108
2. The Mesa 500 kV Loop-In & Ellis
Barre-Lewis 230 kV & Eco—-Miguel 500 kV lines o
LAB-SP-T-4 |Barre-Villa Park 230 KV line (also Barre-Lewis & Mira Loma-Olinda 230 kvV | C L-1/L-1 <100 <100 110 |3 Other SONGS Area transmission
lines) upgrades
LAB-SP-T-5 Serrano—ViIIa Park #1 (or #2) 230 kV  [Serrano-Villa Pa.rk #2 (or #1) & Lewis-Serrano C L2 <100 <100 108 (101) |4 A combination of 1 thru 3 above
line #1 or #2 230 kV lines
LAB-SP-T-6 |Lewis-Villa Park 230 kV line Serrano—Lewis #1 & #2 C L-2 <100 <100 115
. Chino-Mira Loma # 3 230 kV line & Mira Loma
LAB-SP-T-7 [Mira Loma 500/230 kV #1 (or #2) Bank 500/230 KV #2 (or #1) Bank C T-1/L-1 <100 <100 105
LAB-SP-T-8 |Ellis-Santiago 230 KV line géﬁ':i/"mpe”a' Valley 500 kV & Elis-Johanna | L-1/L-1 <100 108 <100

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

Study Area: SCE Metro - Summer Peak \ . .
€-2 California ISO
Thermal Overloads ‘, Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
: , N.Gila—Imperial Valley 500 kV &
LAB-SP-T-9 |Ellis-Johanna 230 kV line Elis—Santiago 230 KV line C L-1/L-1 <100 103 <100
Short term: operating solution
LAB-SP-T-10 |Chino—Mira Loma # 3 230 kV line Mira Loma 500/230 kV #1 & #2 Banks C T-1/T-1 <100 <100 109  |Longer term: Post-SONGS
Developments

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

California ISO/MID/RT

Page 2 of 7



2013/2014 I1SO Reliability Assessment - Study Results
Study Area: SCE Metro - Summer Peak

Voltage Deviations

“3 California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Dceiztcer?p(;irgn 82211rr?er Szr(r)11r:er Szr?lzr:er Potential Mitigation Solutions
u u u
Peak Peak Peak

No voltage deviations were identified.

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

Study Area:

SCE Metro - Summer Peak

Single Contingency Load Drop

<’ A California

1ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

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

Study Area:

Single Contingency Load Drop

SCE Metro - Summer Light Load & Spring Off-Peak

<’ 2 California

1ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

2015

Summer Off-

Peak

2018 Summer
Light Load

2023 Summer
Off-Peak

Potential Mitigation Solutions

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

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

Study Area: SCE Metro - Summer Peak

Single Source Substation with more than 100 MW Load

g’: California I1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

2015 Summer
Peak

2018 Summer Peak

2023 Summer
Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: SCE Metro - Summer Light Load & Spring Off-Peak

Single Source Substation with more than 100 MW Load

S<

alifornia ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)
2015 Summer Off-[ 2018 Summer Light | 2023 Summer Off-
Peak Load Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT

Page 7 of 7



2013-2014 1SO Transmission Plan
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Reliability Assessment Study Results

California ISO/MID



2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“‘,‘ California ISO

Thermal Overloads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
22356 IMPRLVLY 230 21025 L_50006_Line N.GILA  500.0 to IMPRLVLY 0
SD-ASP-T1 g cenTRO 230 1 500.0 Ckt 1 B il 100%
22356 IMPRLVLY 230 21025 L_50006_Line N.GILA  500.0 to IMPRLVLY o o
SDASP-T2 e CENTRO 230 1 500.0 Ckt 1 With OtayMesa Outage B G-AMLA 10% 109%
22356 IMPRLVLY 230 21025 L_50006_Line N.GILA  500.0 to IMPRLVLY 0 0
SD-ASPT-3 |1y cENTRO 230 1 (PSLF) 500.0 Ckt 1 with TMD Plant outage B G- 13% 107%

Post-SONGS Mitigation Plan
B L-1 103% 109% including following alternatives
under investigation:

22610 OTAYME&1 230 20149 |L_50004_Line IMPRLVLY  500.0 to

SDASPT4 1230 230 1 OCOTILLO  500.0 Ckt 1

1. Transmission alternatives
including but not limited to: (a)
500kV AC line or HVDC line
connecting SCE and SDG&E
system; (b) 500kV AC line or
HVDC line connecting Imperial
Valley to a new substation in the
northeast San Diego area; (c)
Submarine cable connecting SCE
and SDG&E system; (d) Flow
control device between SDG&E
and CFE and IID

22610 OTAYME&T 230 20149 L_50004_Line IMPRLVLY  500.0 to

-A-SP-T- i 1/ - 0, 0 0
SD-A-SP-T-5 7230 230 1 SS&ELLO 500.0 Ckt 1 With OtayMesa B G-1/L1 108% 121% 101%

California ISO/MID/RT Page 1 of 39



2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
2. Non-conventional mitigation
) alternatives including energy
SD-A-SP-T-6 22610 OTAYME&1 230 20149 |L_50005_Line IMPRLVLY 500.0 to ECO B L1 122% 123% 107%  |efficiency, demand response,
TJI-230 230 1 500.0 Ckt 1 o ,
distributed generation and
storage
22610 OTAYME&1 230 20149  [L_50005_Line IMPRLVLY  500.0 to ECO 0 0 . 3. Resource need by itself or with
SD-ASP-T-T 1111030 230 1 500.0 Ckt 1 With OtayMesa Outage B G-I 129% 139% 122% | .ombination of the above
22610 OTAYME&! 230 20149  |L_50007_Line OCOTILLO  500.0to 4. Other mitigation options such
AQPLT. . | . i 0 0 . L
SD-A-SP-T-8 711230 230 1 SUNCREST  500.0 Ckt 1 B L-1 103% 109% as existing SPS. modification
and/or operating procedures
L_50007_Line OCOTILLO 500.0 to
SD-A-SP-T-9 22610 OTAYME&T 230 20149 SUNCREST  500.0 Ckt 1 With OtayMesa B G-1/L-1 108% 120% 102%
TJ-230 230 1 Outage
SD-A-SP-T- | 22610 OTAYME&1 230 20149 |L_50008_Line ECO 500.0 to MIGUEL 0 0 0
10 TJ-230 230 1 500.0 Ckt 1 B il 122% 123% 107%
SD-A-SP-T- | 22610 OTAYME&1 230 20149  [L_50008_Line ECO 500.0 to MIGUEL . 0 0 0
1" TJ-230 230 1 500.0 Ckt 1 With OtayMesa Outage B G-I 129% 13%% 122%
SD-A-SP-T- | 22610 OTAYME&1 230 20149 |L_50007_Line OCOTILLO 500.0 to B L1 103% 109%
12 TJI-230 230 1 SUNCREST  500.0 Ckt 1
L_50007_Line OCOTILLO 500.0 to
?E'A'SP'T' hifgg(i)zfcosoo ’ 500 22468  |SNCREST 5000 Ckt 1 with cross tripping B L-1 102% 105%
IV-La Rosita 230 kV tie with CFE (PSLF)

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

Study Area: San Diego Area - Summer Peak ‘ . .
e overong & California ISO
ermai Uverioads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
L_50007_Line OCOTILLO  500.0 to
SD-A-SP-T- | 22930 ECO 500 22468 |SUNCREST 500.0 Ckt 1 With OtayMesa 0 0 0
14 MIGUEL 500 1 Outage, along with cross tripping IV-La Rosita B G-I 101% 2% 14%
230 kV tie with CFE (PSLF)
SD-A-SP-T- | 22886 SUNCREST 230 228860 |-—>ooo-Line ECO 5000 to MIGUEL
15 SUNCREST TP1 230 1 500.0 Ckt 1 with cross tripping IV-La Rosita B L-1 101% 111% 115%
230 kV tie with CFE (PSLF)
L_50008_Line ECO 500.0 to MIGUEL
SD-A-SP-T- | 22886 SUNCREST 230 228860 |500.0 Ckt 1 With OtayMesa Outage, along with . 0 0 0
16 SUNCREST TP1 230 1 cross tripping IV-La Rosita 230 kV tie with CFE B G-I 1% 123% 127%
(PSLF)
SD-A-SP-T- | 22886 SUNCREST 230 228860 |--o0000-LiNeECO 5000 to MIGUEL
17 SUNCREST TP1 230 2 500.0 Ckt 1 with cross tripping IV-La Rosita B L-1 101% 1% 115%
230 kV tie with CFE (PSLF)
L_50008_Line ECO 500.0 to MIGUEL
SD-A-SP-T- | 22886 SUNCREST 230 228860 |500.0 Ckt 1 With OtayMesa Outage, along with . 0 0 0
18 SUNCREST TP1 230 2 cross tripping IV-La Rosita 230 kV tie with CFE B G-I 1% 123% 127%
(PSLF)
L_50008_Line ECO 500.0 to MIGUEL
SD-A-SP-T- | 23310 OCOTILLO 500.0 22885 |500.0 Ckt 1 With OtayMesa Outage, along with B G-1/L1 101% 104%
19 SUNCREST  500.0 1 cross tripping IV-La Rosita 230 kV tie with CFE ° °
(PSLF)

California ISO/MID/RT
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2013/2014 ISO Reliability Assessment - Study Results
Study Area: San Diego Area - Summer Peak ‘V ‘ . .
L <’ California ISO

erma Over Oads Shoping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SD-A-SP-T- | 22609 OTAYMESA 230 22464 |L_20023_Line OTAYMESA 230.0 to B L1 1129
20 MIGUEL 230 1 MIGUEL  230.0 Ckt 2 °
Modify the existing SPS to shed
generation in the Otay Mesa area

SD-A-SP-T- | 22609 OTAYMESA 230 22464 |L_20022_Line OTAYMESA 230.0 to B L1 1129
21 MIGUEL 230 2 MIGUEL  230.0 Ckt 1 °
SD-A-SP-T- | 22692 ROSCYNTP 69.0 22696 |[L_21063_Line PACFCBCH 69.0 to OLD o .
2 ROSECYN 690 1 TOWN  69.0 Ckt 1 B L-1 101% 106% |Rose Canyon Tap Removal
SD-A-SP-T- | 22512 MONSRATE 69.0 22016 |L_24028_Line PENDLETN  69.0 to B L1 105% Relay resetting to achieve a 102 MVA
23 AVCADOTP 69.0 1 SANLUSRY  69.0 Ckt 1 ° rating - in work per Protection
SD-A-SP-T- | 22588 OCNSDETP 69.0 22708 |L_24032_Line SANLUSRY  69.0 to B LA 107% 1129%
24 SANLUSRY  69.0 1 OCEANSDE  69.0 Ckt 1 ° °
SD-A-SP-T- | 22808 STUARTTP 69.0 22400 |L_26019 Line BASILONE 69.0 to B L1 1129 )
25 LASPULGS  69.0 1 TALEGATP  69.0 Ckt 1 ° Wood to Steel reconductor San Luis
SD-A-SP-T- | 22808 STUARTTP 69.0 22400 [T_26029_Tran TALEGA  69.00 to TALEGA Rey-Ocean Tap 69 kV line and Stuar

Aor-l- - — _ran o . 0 0 o, |Tap-Las Pulgas 69 kV line
26 LASPULGS 69.0 1 138.00 Ckt 1 B L 103% 124% 133% P J
SD-A-SP-T- | 22808 STUARTTP 69.0 22400 |TL0695 TL0695 CRSTNTS-BASILONE- B LA 1129% 121%
27 LASPULGS  69.0 1 TALEGA ck 1 ° °

L_20009_Line IMPRLVLY 230.0 to ROA-230
gg'A'SP'T' ,5253060 'MPZ%XLI 500 22930 1hsh0ckit & L_50007_Line OCOTILLO C3 L-1-1 103%
500.0 to SUNCREST  500.0 Ckt 1
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“‘,‘ California ISO

Thermal oveﬂoads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
L_20021_Line OTAYMESA 230.0 to TJI-230
gg'A'SP'T' EZ§3060 'MPZ%(\)/LI 500 22930 1rsh0ckit & L_50007_Line OCOTILLO C3 L-1-1 103%
500.0 to SUNCREST  500.0 Ckt 1
L_20009_Line IMPRLVLY  230.0 to ROA-230
?g'A'SP'T' I\ilzngJ(l)Ell_ECOSOO ’ 200 22488 15300 Ckt 1 & L 50007 Line OCOTILLO C3 L-1-1 103%
500.0 to SUNCREST  500.0 Ckt 1
L_20021_Line OTAYMESA 230.0 to TJI-230 Post-SONGS Mitigation Plan
;D'A'SP'T' I\ilz(ga(l)EECOSOO 1 200 22468 15300 Ckt1 & L_50007 Line OCOTILLO C3 L-1-1 104% |including following alternatives
500.0 to SUNCREST  500.0 Ckt 1 under investigation:
1. Transmission alternatives
including but not limited to: (a)
500kV AC line or HVDC line
connecting SCE and SDG&E
L_20000_Line DIXIE230  230.0 to IMPRLVLY system; (b) S00V ACline or
SD-A-SP-T- | 22356 IMPRLVLY 230 21025 |- °7°-HN° U0 HVDC line connecting Imperial
3 ELCENTRO 230 1 230.0 Ckt 1 & L_50006_Line N.GILA C3 L-1-1 Vallev t bstation in th
500.0 to IMPRLVLY ~ 500.0 Ckt 1 alley ta a new substation in the
northeast San Diego area; (c)
Submarine cable connecting SCE
and SDG&E system; (d) Flow
control device between SDG&E
and CFE and IID
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
2.  Non-conventional mitigation
L_50007_Line OCOTILLO 500.0to alternatives including energy
?E'A'SP'T' Fféifg;g”PR;\g%Y 1 230 2018 1SUNCREST 5000 Ckt1 & L_50008_Line C3 L1 |129%  |137% 134% |efficiency, demand response,
ECO 500.0 to MIGUEL ~ 500.0 Ckt 1 distributed generation and

storage

L_20046_Line BAY BLVD  230.0 to MIGUEL
230.0 Ckt1 & L_50008_Line ECO 500.0 C3 L-1-1 1% 118% 103%
to MIGUEL ~ 500.0 Ckt 1

SD-A-SP-T- | 22610 OTAYME&1 230 20149
34 TJI-230 230 1

3. Resource need by itself or with
combination of the above

L_50003_Line HDWSH 500.0 to N.GILA 4. Other mitigation options such
:?SD-A-SP-T- 1?\]2:321?(,)00TA2Y:I3\1I)E?1 230 20149 500.0 Ckt 1 & L_50008_Line ECO 500.0 C3 L-1-1 118% 103% as existing SPS modification
to MIGUEL  500.0 Ckt 1 and/or operating procedures

L_40033_Line ELLIS ~ 230.0 to JOHANNA
230.0 Ckt1 & L_50008_Line ECO 500.0 C3 L-1-1 116% 123% 109%
to MIGUEL ~ 500.0 Ckt 1

SD-A-SP-T- | 22610 OTAYME&1 230 20149
36 TJI-230 230 1

L_40084_Line S.ONOFRE 230.0to
SERRANO  230.0 Ckt1 & L_50008_Line C3 L-1-1 116% 124% 110%
ECO 500.0 to MIGUEL ~ 500.0 Ckt 1

SD-A-SP-T- | 22610 OTAYME&1 230 20149
37 TJ-230 230 1

L_20035_Line SYCAMORE  230.0 to
PENSQTOS 230.0 Ckt1 & L_50008_Line C3 L-1-1 124% 109%
ECO 500.0 to MIGUEL ~ 500.0 Ckt 1

SD-A-SP-T- | 22610 OTAYME&1 230 20149
38 TJI-230 230 1
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak é ‘ . .
Thermal Overloads ‘ 4 CCIlIFOI‘ﬂlCI lSO
Shopmg a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Catelgolry 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
L_40106_Line VIEJOSC ~ 230.0 to CHINO
gg'A'SP'T' TZle?SSOOTAz%E? 230 20149 230.0 Ckt 1 & L_50008_Line ECO 500.0 C3 L-1-1 [119% 126% 112%
to MIGUEL  500.0 Ckt 1
L_45002_Line PALOVRDE  500.0 to
Z?'A'SP'T' TZJZSSOOTA;%Ef” 230 2019 \GOLRIVER 5000 Ckt1 & L 50008 Line C3 11 |123% 129% 114%
ECO 500.0 to MIGUEL ~ 500.0 Ckt 1
L_45002_Line PALOVRDE  500.0 to
SD-A-SP-T- |22610 OTAYME&1 230 20149 [COLRIVER 500.0 Ckt1 & L_50007 Line - L1 03w 1149
41 TJ-230 230 1 OCOTILLO  500.0 to SUNCREST  500.0 ° °
Ckt 1
L_50007_Line OCOTILLO  500.0 to
sz'A'SP'T' TZJZSSOOTA;%Ef” 230 2019 \SUNCREST 5000 Ckt1 & L 50008 Line C3 11 |178% 193% 181%
ECO 500.0 to MIGUEL ~ 500.0 Ckt 1
L_20009_Line IMPRLVLY  230.0 to ROA-230
fE'A'SP'T' :jg?;;ﬁﬁsgw 1230 228860 230.0 Ckt 1 & L_50008_Line ECO 500.0 C3 L-1-1 111% 116%
to MIGUEL  500.0 Ckt 1
L_20021_Line OTAYMESA  230.0 to TJI-230
fE'A'SP'T' SZSZ?RS%&F;ES;}O 1230 228860 230.0 Ckt 1 & L_50008_Line ECO 500.0 C3 L-1-1 110% 116%
to MIGUEL ~ 500.0 Ckt 1
L_20009_Line IMPRLVLY  230.0 to ROA-230
EE'A'SP'T' :jﬁ%é%ﬁiisgm 2230 228861 230.0 Ckt 1 & L_50008_Line ECO 500.0 C3 L-1-1 111% 116%
to MIGUEL  500.0 Ckt 1
L_20021_Line OTAYMESA  230.0 to TJI-230
fg'A'SP'T' SZSZ%GRSE%ﬁF;ES;O 2230 228861 230.0 Ckt 1 & L_50008_Line ECO 500.0 C3 L-1-1 110% 116%
to MIGUEL ~ 500.0 Ckt 1
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
. re-arrange the PQ-Mesa Rim-
L_20046_Line BAY BLVD  230.0 to MIGUEL .
SOASET: | 220 STORIT L 090 22190 lag00 et & L 20035 Line SYCAMORE c3 L1-1 07% (1115 [ 99K system or svengihen
' 230.0 to PENSQTOS ~ 230.0 CKt 1 y PP
(TL6916)
a temporary SPS/OP to shed load, or
L_20046_Line BAY BLVD  230.0 to MIGUEL developing higher short term
fg'A'SP'T' éfggkﬂmﬂé\gﬁ 230 22504 1oa 0 okt & L_20019_Line OLD TOWN Cc3 L-1-1 |137% emergency line rating until SX-PQ
230.0 to MISSION ~ 230.0 Ckt 1 (PSLF) 230 kV line is in service.
a temporary SPS/OP to shed load, or
L_20046_Line BAY BLVD  230.0 to MIGUEL developing higher short term
ng'A'SP'T' l\if:g%ﬁmﬂgg‘é 1 230 22504 230.0 Ckt 1 & L_20019_Line OLDTOWNTP C3 11 |[147% emergency line rating until SX-PQ
230.0 to MISSION  230.0 Ckt 1 (PSLF) 230 kV line is in service.
L_20070_Line S.ONOFRE 230.0to
SD-A-SP-T- | 22808 STUARTTP 69.0 22400 |SONGSMESA 230.0 Ckt2 & L_20069_Line C3 LA-1 179% 196%
50 LASPULGS 69.0 1 S.ONOFRE  230.0 to SONGSMESA 230.0 ° °
Ckt 1
L_20068_Line SONGSMESA 230.0 to
SD-A-SP-T- [ 22808 STUARTTP  69.0 22400 CAPSTRNO 230.0 Ckt1 & L_20066_Line o3 LA-1 1729% 196% Wood to Steel reconductor Stuart Tap
51 LASPULGS 69.0 1 SONGSMESA 230.0to TALEGA  230.0 ° ° Las Pulgas 69 kV line (TL690E)
Ckt 1
L_20160_Line TALEGA  230.0to
SD-A-SP-T- | 22808 STUARTTP 69.0 22400 |S.ONOFRE 230.0 Ckt1 & L_20159_Line C3 LA-1 156%
52 LASPULGS 69.0 1 TALEGA  230.0to S.ONOFRE  230.0 Ckt °
2
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

L_26004_Line CAPSTRNO 1380 to y

EE'A'SP'T' ffg?\,LT,\f\LTAPBS 1138 223%  1TRABUCO  138.0Ckt 1 & L 26002 Line c3 L1 |109% g:g?}atsi:uynttheuapf:é‘fd southern
CAPSTRNO 138010PICO  138.0 Ckt 1 96 county ubg
L_26035_Line PICO 138.0to TRABUCO y

S SR | 2 A TAR o 1 2% 1380 Citt & L 26002 Line CAPSTRNO c3 41 [117% rigated oy he approved soutem
138010 PICO  138.0 Ckt1 96 oty tpd
L_26010_Line RMSNVJO 1380 to y

??'A'SP'T' I?,fg?\leTl\?LTAPBS 1138 223%  MARGARTA 1380 CKt1 & L 26002 Line | C3 L1 |115% g:giat:i:uynttheuapfgg‘fd southern
CAPSTRNO 138010PICO  138.0 Ckt 1 9¢ county ubg
L_26002_Line CAPSTRNO  138.0 to PICO y

o VSR | 2 TATAR o 10 P29 iag0ciat & L 26015 Line TALEGA c3 41 [119% piidated By fe approved souther
138.0to RMSNVJO 1380 Ckt 1 96 oty tpg
L_26010_Line RMSNVJO 1380 to y

§7D'A'SP'T' Fﬁzcgz CAP%RTO 198 2205 |\IARGARTA 138.0CKt1 & L 26035 Line |  C3 L1 [12% g:giat:i:gnttheuapfﬁfd southern
PICO 138010 TRABUCO  138.0 Ckt1 g¢ county ubg
L_26010_Line RMSNVJO  138.0t0 y

gg'A'SP'T' Tzél\éiggpswfsg . %0 250 \MARGARTA 1380 Ckt1 & L 26035 Line |  C3 L1 {133% piidated by fe approved souther
PICO 1380t TRABUCO  138.0 Ckt1 ge county tipg
L_26013_Line TALEGA  138.0to PICO y

gg'A'SP'T' szgﬁll\T,fLTApm 1138 223%  1138.0.Ck1 & L_26014_Line TALEGA c3 L1 [132% g:giat:‘i:lj’nttheuapfgg‘éed southern
138010 PICO  138.0 Ckt2 g6 county kg
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

L_26013_Line TALEGA  138.0to PICO y

gg'A'SP'T' Pzésgo TALE%AZ 196 2209 11380 Cki 1 & L_26015_Line TALEGA c3 L1 |113% g:g?}atsi:uynttheuapf:é‘fd southern
138.0to RMSNVJO  138.0 Ckt 1 g yupg
L_26014_Line TALEGA 1380 to PICO y

§1D'A'SP'T' leésgo TALE;':‘;\ 1 198 22656 l438.0 0kt 2 & L_26015_Line TALEGA c3 L1 [11% g;giafi:lj’nttheuapfggfd southern
138.0to RMSNVJO  138.0 Ckt 1 ge county upg
L_26015_Line TALEGA 13800 y

gzD'A'SP'T' §|2c132 CAP%RTO 198 2205 |2 MSNVJO 1380 Ckt1 & L_26035_Line c3 L1 |118% g:giat:i:uynttheuapfgg‘fd southern
PICO  138.0to TRABUCO  138.0 Ckt 1 g yupg
L_26015_Line TALEGA  138.0to y

| TR o0 %% IRMSNVIO 1380 Cki1 & L 26035 Line |  C3 41 [144% rigated by he approved souther
PICO  138.0to TRABUCO  138.0 Ckt 1 9 yupg
T_26030_Tran TALEGA  230.00 to TALEGA y

2E'A'SP'T' szfééAT\ALE%S 1 230 22840 1438.00 Ckt2 & T 26031 Tran TALEGA c3 L1 |119% g:giat:i:gnttheuapfﬁfd southern
230.00to TALEGA  138.00 Ckt 4 g yupg
T_26030_Tran TALEGA  230.00 to TALEGA y

oy VSR | 220 TALEGR 20 22340 3 00 CKi2 & T 26031 Tran TALEGA c3 L1 [117% piidated by fe approved souther
230.00to TALEGA  138.00 Ckt 4 ge county upg
L_26010_Line RMSNVJO  138.0 to

SD-A-SP-T- | 22112 CAPSTRNO 138 22860 |MARGARTA 138.0Cki1 & L 26005 Line | ., L a4, 4

66 TRABUCO 138 1 CAPSTRNO  138.0to TRABUCO  138.0 ° " |Upgrade TL13834 section from
Ckt 2 Trabuco to Capistrano, or SPS to
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
L_26005_Line CAPSTRNO ~ 138.0 to shed load
SD-A-SP-T- [22112 CAPSTRNO 138 22860 |TRABUCO  138.0 Ckt2 & L_26015 Line 3 L1 1579 167
67 TRABUCO 138 1 TALEGA  138.0to RMSNVJO  138.0 Ckt ° °
1
L_25022_Line ESCNDIDO  69.0 to Consider DG, OP, and/or higher
SE'A'SP'T' T2P20086$§H1 690 22012ASH Ik oA 69.0 Cki 1 & L_25032_Line C3 L-1-1  [109% 118% 127% emergency rating on the local
' FELCTATP  69.0 to FELICITA  69.0 Ckt 1 network as needed
Build a new Artesian 230/69 kV sub
L_25020_Line ESCNDIDO  69.0 to ESCO on TL23051 and re-arrange the 69 kV
gg'A'SP'T' szco,fg,\?ngAsF;Doo 1 69.0 22676 169 0 ki1 & L_25048 Line POWAY  69.0| C3 L-1-1 111% network to make two 69 kV lines
' ' to POMERADO  69.0 Ckt 1 between Artesian and Bernardo along
with OP as needed
L_25006_Line BERNARDO  69.0to Consider OP to operate the 69 kV
SD-A-SP-T- [22256 ESCNDIDO 69.0 22272 |R.CARMEL 69.0 Ckt1 & L_25048 Line 3 L1 130w 1519 165Y system in radial mode, and/or higher
70 ESCO  69.0 1 POWAY  69.0to POMERADO  69.0 Ckt ° ° ° emergency rating on the local
1 network as needed
L_25003_Line AVOCADO  69.0to . .
SD-A-SP-T- | 22512 MONSRATE  69.0 22016 |MNSRATTP  69.0 Ckt1 & L_24028_Line o VR a1l 500, S;Zf'd:r:CD?étﬁp’oan”fh/;’::g?er
71 AVCADOTP  69.0 1 PENDLETN  69.0to SANLUSRY ~ 69.0 Ckt " ° ° ° gency rating
1 network as needed
L 25043 Line PALA 69.0 to MNSRATTP Consider DG, OP, and/or higher
sz'A'SP'T' :ﬁgﬁ%g;ﬁmgm 169'0 22108 169 00kt 1 & L_24021_Line MORHILTP C3 L-1-1 [126% 134% 144% emergency rating on the local

69.0 to MELROSE ~ 69.0 Ckt 1

network as needed
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
25008 Lne BERARDO 9010 o et e
SD-A-SP-T- | 22668 POWAY  69.0 22676 FELCTATP  69.0 Ckt1 & L_21079_Line 3 L1 l1o6% 115% 123% natwork to make fwo 69 k%/ lines
73 R.CARMEL 69.0 1 SYCAMORE ~ 69.0 to BERNARDO  69.0 ° ° ° .
Ckt 1 between Artesian and Bernardo along
with OP as needed
L_25024_Line ESCNDIDO  69.0to . .
SD-A-SP-T- | 22708 SANLUSRY 9.0 22562  [SANMRCOS ~ 69.0Cki1 & L 24033 Line | ., L ol 1199, S;Zf'd:r:f?a’tap’;”fhlgrlgg‘er
74 OCEAN RANCH 69.0 2 SANLUSRY  69.0to OCEAN RANCH 69.0 ° ° gency rating
network as needed
Ckt 1
L_25051_Line RINCON 69.0 to LILAC Consider DG, OP, and/or higher
??'A'SP'T' §§7E3EGU\SA‘A\\';TYS£LO 169'0 22152 1690 Ckt1 & L 25056_Line VALCNTR c3 L-1-1 105% 113%  |emergency rating on the local
' 69.0to ASH TP  69.0 Ckt 1 network as needed
L_25051_Line RINCON 69.0 to LILAC Consider DG, OP, and/or higher
fg'A'SP'T' Rzlzl\lsgé,\\jVAR'\ég%S1 690 22688 lso0cki1 & L_25056_Line VALCNTR Cc3 L-1-1 |144% 163% 174% emergency rating on the local
' 69.0to ASH TP  69.0 Ckt 1 network as needed
L_25051_Line RINCON 69.0 to LILAC Consider DG, OP, and/or higher
??'A'SP'T' SzifﬁngALRN%z% 1 690 22736 |ao0ckt 1 & L 25056 Line VALCNTR c3 11 |165%  |182% 198% |emergency rating on the local
' 69.0to ASH TP  69.0 Ckt 1 network as needed
L_24028_Line PENDLETN  69.0 to Consider DG, OP, and/or higher
?g'A'SP'T' I\ié‘r’éjlﬁ"T%NSFégToE 1 690 22524 lsANLUSRY  69.0Cki1 & L_25043_Line Cc3 L1411 [132% 138% 148% emergency rating on the local
' PALA 69.0 to MNSRATTP  69.0 Ckt 1 network as needed
L_24028 _Line PENDLETN  69.0 to Consider DG, OP, and/or higher
fE'A'SP'T' niéﬁ?ol\ggmg E 1 69.0 224480 |SANLUSRY 69.0 Cki 1 & L_25043_Line C3 L-1-1 [142% 149% 160% emergency rating on the local
' PALA 69.0 to MNSRATTP  69.0 Ckt 1 network as needed
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
L_24021_Line MORHILTP ~ 69.0 to . .
SD-A-SP-T- | 22624 PALA  69.0 22508 MELROSE ~ 69.0Ckt1 & L_24028 Line o it o oo 159, S;’;'d:r:f?a’tﬁp’oan”g:grlgg‘er
80 MNSRATTP  69.0 1 PENDLETN  69.0 to SANLUSRY ~ 69.0 Ckt ° ° ° gency rating
1 network as needed
L_24020_Line MONSRATE  69.0to Consider DG, OP, and/or higher
;D'A'SP'T' ;jgﬁ%g;’jmgm 169'0 22108 |\ORHILTP  69.0 Ckt 1 & L_25043_Line C3 L-1-1 [114% 121% 131% emergency rating on the local
' PALA 69.0 to MNSRATTP  69.0 Ckt 1 network as needed
T_24046_Tran ENCINA  230.00 to ENCINA Consider DG, OP, and/or higher
gzD'A'SP'T' ;ﬁ;ﬁggﬁwig\g , 138 22708 1438 00 Ckt 1 & L_21001_Line BATIQTP Cc3 L-1-1 |123% emergency rating on the local
' 138.0 to PENSQTOS  138.0 Ckt 1 network as needed
L_23032_Line MISSION  69.0 to MURRAY Consider DG, OP, and/or higher
§3D'A'SP'T' éﬁjg%GAgg 'OEL1D 690 22208EL |59 0cki2 & L_21053_Line MISSION ~ 69.0| C3 L-1-1 |120% 127% 135% emergency rating on the local
' to MURRAY 69.0 Ckt 1 network as needed
L_23038_Line SYCAMORE 138.0 to Consider DG, OP, and/or higher
gf'A'SP'T' éffl(gTLTOS%(g%Hf 690 22216 \sANTEE  138.0CKt1 & L_22027_Line Cc3 L-1-1 107% 117% emergency rating on the local
' ML60 TAP  138.0 to JAMUL 138.0 Ckt 1 network as needed
L_23009_Line CREELMAN  69.0 to . .
SD-A-SP-T- | 22416LOVELAND  69.0 22168 [LOSCOCHS ~ 69.0CKi1 & L 21006 Line | ., AP PP 1700 S;gf'd:r:f?étap’oan”ﬁ]/gﬁ:g?er
85 DESCANSO  69.0 1 CREELMAN  69.0to SYCAMORE ~ 69.0 ° ° ° gency rating
network as needed
Ckt 1
L_23020_Line LOSCOCHS  69.0 to ALPINE Consider DG, OP, and/or higher
SE'A'SP'T' ééggh%\éag% 169'0 22168 l690CKkt1 & L_23023_Line LOSCOCHS c3 11 [122% 115% 109% emergency rating on the local

69.0 to LOVELAND  69.0 Ckt 1

network as needed
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
L_23032_Line MISSION  69.0 to MURRAY Consider DG, OP, and/or higher
§7D'A'SP'T' éf\;BFZ;ENL'L[’)RRggO 169'0 22306 ls90cki2 & L_21053_Line MISSION ~ 69.0| C3 L-1-1 111% 118% emergency rating on the local
’ to MURRAY 69.0 Ckt 1 network as needed
L_23009_Line CREELMAN  69.0 to . .
SD-A-SP-T- | 22736 SANTYSBL  69.0 22162 [LOSCOCHS ~ 69.0Cki1 & L 21006 Line | ., it hese o -~ gr(r)lre]jd:r:cDCr;étﬁRo?]n?h/er:(I:gaTer
88 CREELMAN  69.0 1 CREELMAN  69.0 to SYCAMORE  69.0 ° ’ ’ gency raing
network as needed
Ckt 1
L_23009_Line CREELMAN  69.0 to . .
SD-A-SP-T- | 22884 WARNERS 690 22688  [LOSCOCHS ~ 69.0Cki 1 & L 21006 Line | ., R P 530 S;Zf'd:r:f?a’tap’;”fhlgrlgg‘er
89 RINCON ~ 69.0 1 CREELMAN  69.0to SYCAMORE ~ 69.0 ° ° ° gency raing
network as needed
Ckt 1
L_23009_Line CREELMAN ~ 69.0 to . .
SD-A-SP-T- | 22834 WARNERS 690 22736 |LOSCOCHS ~ 69.0CKi1 & L 21006 Line | ., AR PP O 3100 S;Zf'd:rf?étap’;”fr{gl:ég'l‘er
90 SANTYSBL  69.0 1 CREELMAN  69.0to SYCAMORE ~ 69.0 ° ° ° gency raing
network as needed
Ckt 1
L_22027_Line ML60 TAP  138.0 to JAMUL Consider DG, OP, and/or higher
;D'A'SP'T' Szféizl\A%F;EEEL'\gg% 169'0 22828 \13g0CKki1 & L_21084_Line SYCAMORE Cc3 L-1-1 116% emergency rating on the local
' 138.0 to SANTEE ~ 138.0 Ckt 1 network as needed
L_22027_Line ML60 TAP  138.0 to JAMUL Consider DG, OP, and/or higher
SZD'A'SP'T' éflj(gTLTOS%%%Hf 690 22216 i3 0ckit & L_21084_Line SYCAMORE Cc3 L-1-1 107% 117% emergency rating on the local
' 138.0 to SANTEE ~ 138.0 Ckt 1 network as needed
L_22001_Line B 69.0 to SILVERGT Consider DG, OP, and/or higher
SE'A'SP'T' jé‘éfﬁ“ﬁi%ﬂ 690 22888 590kt & L_22002_Line B 69.0 to c3 L-1-1 [108% 130% 136% emergency rating on the local

SILVERGT  69.0 Ckt 2

network as needed

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

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
L_22036_Line NAVSTMTR ~ 69.0 to . .
SD-A-SP-T- | 22548 NATNLCTY 690 22820  [SWEETWTR  69.0CKi1 8 T_22077 Tran | L 1o 1219, S;’;'d:r:f?a’tﬁp’oan”g:grlgg‘er
94 SWEETWTR  69.0 1 SILVERGT ~ 230.00 to SILVERGT ~ 69.00 ° ° gency raing
network as needed
Ckt 2
L_22063_Line BAYBLVD ~ 69.0 to . .
SD-A-SP-T- | 22768 BAYBLVD 690 22516  [SWEETWTR 69.0Cki1 & L2060 Line | ., it hes lieay -~ g;’;f'd:r:cD?étﬁp*oi”g]’zn:é%:‘er
95 MONTGMRY  69.0 1 BAYBLVD  69.0to MONTGYTP  69.0 Ckt ° ° ’ gency rating
1 network as needed
L_21006_Line CREELMAN ~ 69.0 to . .
SD-A-SP-T- | 22064 BLOCRKTP 690 22168  [SYCAMORE ~ 69.0Cki1 & L 23009 Line | ., cin lsow s 689, S;Zf'd:r:f?a’tap’;”fhlgrlgg‘er
9% DESCANSO  69.0 1 CREELMAN  69.0to LOSCOCHS ~ 69.0 ° ° ° gency raing
network as needed
Ckt 1
L_21006_Line CREELMAN ~ 69.0 to . .
SD-A-SP-T- | 22064 BLDCRKTP  69.0 22736 |SYCAMORE  69.0 Ckt1 & L_23009_Line o R 53, 68, S;Zf'd:rf?étap’;”fr{gl:ég'l‘er
97 SANTYSBL  69.0 1 CREELMAN  69.0to LOSCOCHS ~ 69.0 ° ° ° gency raing
network as needed
Ckt 1
L_21031_Line KEARNY  69.0 to MISSION Consider DG, OP, and/or higher
gg'A'SP'T' sz:\g?w%ﬁm’ggo 169'0 22180 lsgockt1 & L_21041_Line MESAHGTS Cc3 11 |17% 142% 142% emergency rating on the local
' 69.0 to MISSION  69.0 Ckt 1 network as needed
L_21009_Line DEL MAR ~ 69.0 to . .
SD-A-SP-T- | 22160DELMAR 690 22644  [PENSQTOS  69.0Cki2 & L 21057 Line | ., it s oo 3700 S;Zf'd:r:f?étap’oan”ﬁ]/gﬁ:g?er
99 PENSQTOS  69.0 1 NORTHCTY  69.0to PENSQTOS ~ 69.0 ° ° ° gency rating
network as needed
Ckt 1
L_21008_Line DEL MAR ~ 69.0 to . .
SD-ASP-T- | 22160DELMAR 690 22644  |PENSQTOS  69.0Cki1 & L_21057_Line | ., PR PR o 389 Sr‘:]’;sr"d;rcD?étap’oi”fh/gﬁ:g?er
100 PENSQTOS  69.0 2 NORTHCTY ~ 69.0to PENSQTOS ~ 69.0 ° ° ° gency rating
Ckt 1 network as needed
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
L_21026_Line GENESEE  69.0 to UCM Consider DG, OP, and/or higher
13(')31'A'SP'T' Dzélmg?g&g% 169'0 22164 a9 0kt & L_21068_Line PENSQTOS Cc3 L-1-1 |106% 114% 120% emergency rating on the local
' 69.0 to TOREYPNS  69.0 Ckt 1 network as needed
L_21028_Line MIRASNTO ~ 69.0 to . .
SD-A-SP-T- | 22188 DOUBLTTP 690 22164 |[PENSQTOS  69.0Cki1 & L 21068 Line | ., L 20 2651 g;’;f'd:r:cD?étﬁp*oi”g]’zn:é%:‘er
102 DELMARTP  69.0 1 PENSQTOS ~ 69.0to TOREYPNS ~ 69.0 ° ° gency rafing
network as needed
Ckt 1
T_21108_Tran PENSQTOS  230.00 to . .
SD-ASP-T- | 22192DOUBLTTP 138 22300 |PENSQTOS  69.00Cki2 & T 21109 Tran | L 0, 06, S;Zf'd:r:f?a’tap’;”fhlgrlgg‘er
103 FRIARS 138 1 PENSQTOS  230.00 to PENSQTOS ° ° gency raing
network as needed
138.00 Ckt 1
L_21025_Line GENESEE ~ 69.0 to . .
SD-A-SP-T- | 22200 DUNHILTP  69.0 22188  [PENSQTOS  69.0Cki2 & L 21028 Line | ., L 15 o1 Eﬁlf'dfnrf?;tﬁp’oi”ﬁfiﬁgéi'fer
104 DOUBLTTP  69.0 1 MIRASNTO  69.0 to PENSQTOS ~ 69.0 Ckt ° ° gency rating
1 network as needed
L_21026_Line GENESEE  69.0 to UCM Consider DG, OP, and/or higher
?EE;A'SP'T' 5530§L$$§H|%BP0 169'0 22188 1690 Cki1 & L_21068_Line PENSQTOS Cc3 L-1-1 |106% 114% 120% emergency rating on the local
' 69.0 to TOREYPNS  69.0 Ckt 1 network as needed
L_21028_Line MIRASNTO  69.0 to . .
SD-A-SP-T- | 22200 DUNHILTP  69.0 22188  [PENSQTOS  69.0Cki1 & L 21068 Line | ., L 1200, 1260, S;Zf'd:r:CD?étﬁp’oan”fh/;’::g?er
106 DOUBLTTP  69.0 1 PENSQTOS  69.0to TOREYPNS  69.0 ° ° gency rating
network as needed
Ckt 1
L_21053_Line MISSION  69.0 to MURRAY Consider DG, OP, and/or higher
?E;A'SP'T' éingGAﬁg 'OEL1D 690 22208 EL 169 5 cki 1 & L_21054_Line MISSION ~ 69.0| C3 L-1-1 [120% 127% 135% emergency rating on the local

to MURRAY  69.0 Ckt 2

network as needed
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
L_21028_Line MIRASNTO  69.0 to Consider DG, OP, and/or higher
?&A'SP'T' Ifé;gﬁggEsgg " 269'0 2264 |bENSQTOS  69.0 Ckt1 & L_21089_Line Cc3 L-1-1 |104% 146% 155% emergency rating on the local
' TOREYPNS  69.0 to UCM 69.0 Ckt 1 network as needed
L_21012_Line DOUBLTTP  69.0 to . .
SD-A-SP-T- | 22316 GENESEE  69.0 22864  [DELMARTP  69.0Ckt1 & L_21068_Line o PR PP 129 g;’;f'd:r:cD?étﬁp*oi”g]’zn:é%:‘er
109 ucMm 69.0 1 PENSQTOS  69.0to TOREYPNS  69.0 ° ° ’ gency rating
network as needed
Ckt 1
L_21025_Line GENESEE  69.0 to Consider DG, OP, and/or higher
1S1D0'A'SP'T' §E§3£S'\£'ERAS§; 8 1 690 22316 |oeNsQTOS  69.0 CKi2 & L_21089_Line Cc3 L-1-1 111% 117% emergency rating on the local
' TOREYPNS  69.0 to UCM 69.0 Ckt 1 network as needed
L_21025_Line GENESEE  69.0 to Consider DG, OP, and/or higher
1S1D1'A'SP'T' Pzéﬁég'\T"'gé\Sngoo 169'0 22644 |oENSQTOS  69.0 Cki2 & L 21089, Line c3 L-1-1 138% 146%  |emergency rating on the local
' TOREYPNS  69.0 to UCM 69.0 Ckt 1 network as needed
L_21031_Line KEARNY  69.0 to MISSION Consider DG, OP, and/or higher
1S1D2'A'SP'T' szf\gﬂﬁgRNgg 0 fg'o 22140 69.0 Ckt 1 & L_21041_Line MESAHGTS Cc3 11 |131% 151% 160% emergency rating on the local
' 69.0 to MISSION  69.0 Ckt 1 network as needed
L_21006_Line CREELMAN ~ 69.0 to . .
SD-A-SP-T- | 22416LOVELAND  69.0 22168  [SYCAMORE ~ 69.0Ckt1 & L23009 Line | ., AP PP 1700 Consider DG, P, andior Ngher
113 DESCANSO  69.0 1 CREELMAN  69.0to LOSCOCHS ~ 69.0 ° ° ° gency raing
network as needed
Ckt 1
L_21066_Line PENSQTOS  69.0 to MESA . )
SD-A-SP-T- | 22480 MIRAMAR ~ 69.0 22296  [RIM  69.0Ckt1 & L_21081_Line ca L 139 16 Sr‘:]’;sr"d;rcD?étap’oi”fh/gﬁ:g?er
114 FENTONTP  69.0 1 SYCAMORE ~ 69.0t0 SCRIPPS  69.0 Ckt ° ° gency rating

1

network as needed
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
L_21066_Line PENSQTOS  69.0 to MESA . .
SD-A-SP-T- | 22484 MIRAMAR1  69.0 22296  [RIM  69.0Ckt1 & L_21081_Line o L 6. 1199, S;’;'d:r:f?a’tﬁp’oan”g:grlgg‘er
115 FENTONTP  69.0 1 SYCAMORE ~ 69.0to SCRIPPS  69.0 Ckt ° ° gency raing
1 network as needed
T_21096_Tran MISSION ~ 138.00 to
SD-A-SP-T- | 22500 MISSION 138 22496 MISSION ~ 69.00 Ckt1 & T_21098_Tran 3 L1 104% 113% Add a new 230/69 kV bank and get
116 MISSION  69.0 2 MISSION  138.00 to MISSION  69.00 Ckt ° ’ rid of the aged Banks 51 & 50
3
L_21053_Line MISSION  69.0 to MURRAY Consider DG, OP, and/or higher
1S1D7'A'SP'T' éf\?leE'\ﬂgRRggo 169'0 22306 1G9 0CKt1 & L 21054 Line MISSION  69.0| 3 L-1-1 111% 118%  |emergency rating on the local
‘ to MURRAY 69.0 Ckt 2 network as needed
L_21028_Line MIRASNTO  69.0 to . .
SDASP-T- | 20644 PENSQTOS 690 22164 [PENSQTOS  69.0 Ct1 & L 21068 Line | ., » own g |oonador DG, B anclor igher
118 DELMARTP  69.0 1 PENSQTOS ~ 69.0to TOREYPNS  69.0 ° ° gency rating
network as needed
Ckt 1
L_21015_Line DUNHILTP  69.0to TL662 should have 136MVA
?%’A'SP'T' T%ggiﬁgwggi ’ 690 228% |nouBLTTP  690CK 1 & L_21026_Line Cc3 L-1-1 |107% 149% 121% emergency rating. In the works to
' GENESEE  69.0 to UCM 69.0 Ckt 1 change relay settings.
L_21028_Line MIRASNTO  69.0 to
SD-A-SP-T- | 22644 PENSQTOS 690 22856 [PENSQTOS  69.0Cki1 & L 21064 Line | ., L 480, 1200, Z;i?f:é’“:gt?na"ﬁ;f’fe'\"v\v’:rks “
120 TOREYPNS  69.0 1 PENSQTOS ~ 69.0to DELMARTP ~ 69.0 ° ° gency rating.
change relay settings.
Ckt 1
L_21088_Line TOREYPNS  69.0 to TL662 should have 136MVA
182D1'A'SP'T' Tzéggzﬁéwgg? ’ 690 228% I5uNHILTP  69.0CKt1 & L_21026_Line c3 L-1-1 [105% 146% 119% emergency rating. In the works to
' GENESEE  69.0 to UCM 69.0 Ckt 1 change relay settings.
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1SO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
L_21025_Line GENESEE  69.0 to
SD-A-SP-T- | 22644 PENSQTOS 690 22856 [PENSQTOS ~ 69.0Cki2 & L 21064 Line | ., L 134, 109, l;i?zj:f“::t?:"ﬁ:f:eMV\V/?rkS "
122 TOREYPNS  69.0 1 PENSQTOS  69.0 to DELMARTP  69.0 ° ° gency rafing.
change relay settings.
Ckt 1
T 21107_Tran PENSQTOS  230.00 to . .
SD-A-SP-T- | 22652 PENSQTOS 230 22644 [PENSQTOS ~ 69.00 Ckt1 & T 21109 Tran | ., L 10551 139 S;’;f'deer:c[)?étﬁp*;”fh’g:ger
123 PENSQTOS  69.0 2 PENSQTOS  230.00 to PENSQTOS ° ° gency raing
network as needed
138.00 Ckt 1
L_21000_Line ARTESN  69.0to . .
SD-A-SP-T- | 22668 POWAY 690 22676  [SYCAMORE 690CKi1 & L 21079 Line | ., cir s g 1219 S;Zf'd:r:f?a’tap’;”fhlgrlgg‘er
124 RCARMEL 69.0 1 SYCAMORE ~ 69.0to BERNARDO ~ 69.0 ° ° ° gency rating
network as needed
Ckt 1
L_21063_Line PACFCBCH  69.0 to OLD Consider DG, OP, and/or higher
182DS'A'SP'T' RzéggEz(?fNSC\g;TOP1 690 226% \rowN  69.0 Ckt 1 & L_21035_Line LA C3 L-1-1 [116% 127% 134% emergency rating on the local
' JOLLA 69.0to ROSECYN  69.0 Ckt 1 network as needed
T_21102_Tran OLD TOWN  69.00 to OLD Consider DG, OP, and/or higher
182DE;A'SP'T' ,\ié7,\?$GB,\;\;$LV§90(S19'O 22516 TOWN 230.00 Ckt1 & L_22060_Line BAY C3 L-1-1 [115% 128% 135% emergency rating on the local
' BLVD 69.0to MONTGYTP  69.0 Ckt 1 network as needed
T 21110_Tran SYCAMORE ~ 230.00 to . .
SD-A-SP-T- | 22832 SYCAMORE 230 22828 [SYCAMORE ~ 6900 Ckt1 & T_21111_Tran | ., R 06, 100 Sﬁ"ﬁé;&v‘;m‘*s’a” 230169 kV sub
127 SYCAMORE  69.0 2 SYCAMORE  230.00 to SYCAMORE o ’ ° °
69.00 Ckt 3
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2013/2014 ISO Reliability Assessment - Study Results
Study Area: San Diego Area - Summer Peak

Thermal Overloads

“} Ca|if§>rnio 1SO

haping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Diztcerigp?irgn 82015 82018 82023 Potential Mitigation Solutions
ummer ummer ummer
Peak Peak Peak

Build a new Artesian 230/69 kV sub
on TL23051 and re-arrange the 69 kV
C3 L-1-1 117% 106% 112% network to make two 69 kV lines
between Artesian and Bernardo

T_21110_Tran SYCAMORE  230.00 to
SD-A-SP-T- (22832 SYCAMORE 230 22828 |SYCAMORE 69.00 Ckt1 & T_21111_Tran
128 SYCAMORE 69.0 3 SYCAMORE  230.00 to SYCAMORE

69.00 Ckt 2

L_21028_Line MIRASNTO  69.0 to
SD-A-SP-T- [ 22856 TOREYPNS 69.0 22200 |PENSQTOS 69.0 Ckt1 & L_21068_Line
129 DUNHILTP  69.0 1 PENSQTOS 69.0to TOREYPNS  69.0
Ckt 1

L_21028_Line MIRASNTO  69.0 to
SD-A-SP-T- | 22856 TOREYPNS 69.0 22864 |PENSQTOS 69.0 Ckt1 & L_21025_Line
130 UCM 69.0 1 GENESEE  69.0 to PENSQTOS  69.0 Ckt
2

Consider DG, OP, and/or higher
C3 L-1-1 105% 128% 135% emergency rating on the local
network as needed

Consider DG, OP, and/or higher
C3 L-1-1 104% 146% 154% emergency rating on the local
network as needed

L_21006_Line CREELMAN  69.0 to
SD-A-SP-T- | 22884 WARNERS  69.0 22688 |SYCAMORE 69.0 Ckt1 & L_23009_Line
131 RINCON  69.0 1 CREELMAN  69.0to LOSCOCHS  69.0
Ckt 1

Consider DG, OP, and/or higher
C3 L-1-1 150% 144% 153% emergency rating on the local
network as needed

Energize an existing abandoned 138
kV line and make it the 2nd 69 kV line

Line ESCNDIDO 230.0 to TA230 TA 230.0 Ckt between Escondido and San Marcos

SD-A-SP-T- | 22256 ESCNDIDO  69.0 22724

i _ _ 1. 0, 0,
132 SANMRCOS  69.0 1 ! & Line ENCINA-ENCINATP-PEN 230.0 Ckt ¢ L-1-1 109% 120% (the overload was observed based on
1 (PSLF)
the posted supplemental Post-
SONGS base cases)
SD-A-SP-T- [ 22609 OTAYMESA 230 20149 Breaker 0 0 Post-SONGS Transmission
133 TJI-230 230 1 IV-8032_IV 8032 50004 & BK82 CB ¢ Failure 105% 1% Strengthen Plan TBD
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

“3‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

SD-A-SP-T- | 22844 TALEGA 230 22840 Breaker 0 Mitigated by the approved southern
134 TALEGA 138 1 TA-SW_TALEGA 138 kv SW CB ¢ Failure 121% Orange county upgrade
SD-A-SP-T- | 22844 TALEGA 230 22840 ) Breaker 0 Mitigated by the approved southern
135 TALEGA 138 3 TA-SW_TALEGA 138 kv SW CB ¢ Failure 19% Orange county upgrade
SD-A-SP-T- | 22112 CAPSTRNO 138 22656  [13835/13831_TA-TA TAP33-PICO 1 + TA-RMV c common 1049 Mitigated by the approved southern
136 PICO 138 1 1138 kV structure ° Orange county upgrade

Wood to Steel reconductor TL690D,
?E;A'SP'T' f/fggﬁfggmg g 1 690 22400 |7 5w TALEGA 138 kv 5W CB C iﬁfukreer 104% 124% 133%  |or OP to operate the 69 kV system in

' radial mode

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

Study Area: San Diego Area- Summer Off-Peak & Summer Light Load

€ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2015 2018 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
22610 OTAYME&1 230 20149 |L_50005_Line IMPRLVLY 500.0 to ECO 0 o
SD-A-NP-T-1 7230 230 1 500.0 Cki 1 B L-1 104% Post-SONGS Mitigation Plan TBD
22610 OTAYME&1 230 20149 |L_50008_Line ECO 500.0 to MIGUEL 0 I
SD-A-NP-T-2 711230 230 1 5000 Ckt 1 B L-1 105% Post-SONGS Mitigation Plan TBD
22040 BARRETT  69.0 22104 0 Existing RAS to trip Kumeyaay wind
SD-A-NP-T-3 CAMERON  69.0 1 TL0629_TL0629 CW-DE-GC ck 1 B L-1 103%
22064 BLDCRKTP  69.0 22168 . 0 Existing RAS to trip Kumeyaay wind
SD-A-NP-T-4 DESCANSO  69.0 1 Bus_LL69_Loveland 69kV Bus C Bus Section 118%
22064 BLDCRKTP  69.0 22736 . 0 Existing RAS to trip Kumeyaay wind
SD-A-NP-T-5 SANTYSBL 690 1 Bus_LL69_Loveland 69kV Bus C Bus Section 118%

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

Study Area: San Diego Area - Summer Peak

Voltage Deviations

“2‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SD-A-SP-VD- L_50004_Line IMPRLVLY 500.0 to 0 Put the existing shunt reactors at Suncrest 500 kV
1 OCOTILLO 500KV OCOTILLO ~ 500.0 Ckt 1 B L 6.09% sub in auto mode
SD-A-SP-VD- L_50004_Line IMPRLVLY 500.0 to 0 o, |Putthe existing shunt reactors at Suncrest 500 kV
2 OCOTILLO 500KV OCOTILLO  500.0 Ckt 1 B G-I 6.35% 5.86% sub in auto mode
SD-A-SP-VD- L_50004_Line IMPRLVLY 500.0 to 0 Put the existing shunt reactors at Suncrest 500 kV
3 SUNCREST 500KV OCOTILLO ~ 500.0 Ckt 1 B L 6.06% sub in auto mode
SD-A-SP-VD- L_50004_Line IMPRLVLY  500.0 to 0 0 o, |Putthe existing shunt reactors at Suncrest 500 kV
4 SUNCREST 500 KV OCOTILLO  500.0 Ckt 1 B G-1/L-1 6.02% 5.21% 6.55% sub in auto mode
SD'A?P'VD' BASILONE 69 KV :\_A_EZS/T 8—;‘;3 iﬁtS:LONE 69.010 JAP B L-1 7 45% Put distribution cap banks in auto mode
SD'A'zp'VD' BASILONE 69 KV kA_I52221 8—;‘;3 iﬁtS:LONE 69.010 JAP B G-1/L-1 7.34% Put distribution cap banks in auto mode
SD'A'§P'VD' ENCNITAS 69 KV ;52;21‘(‘:’;“”9 ENCNITAS 6900 DELMAR| 5 L-1 560% | 517% | 7.42% |Putdistribution cap banks in auto mode
SD'A?P'VD' ENCNITAS 69 KV ;52;21‘(‘:’;“”9 ENCNITAS 6900 DELMAR| ¢ G-Al-1 | 579% | 560% | 7.34% |Putdistribution cap banks in auto mode
SD'A'gp'VD' PENDLETN 69 KV 'é;\zljfjgﬁ'ﬂ(”e PﬁgNOD'C'EtT;“ 69010 B L-1 657% | 504% | 546% |Putdistribution cap banks in auto mode
SD'A'%P'VD' PENDLETN 69 KV 'é;\zljfjgﬁ'ﬂ(”e PGEgNODéEtT;\j 69010 B GAlL-1 | 665% | 511% | 542% |Putdistribution cap banks in auto mode
L_25015_Line CREELMAN  69.0 to
SD-A-SP-VD- LOSCOCHS  69.0Ckt1 L_21006_Line 0 0 o, |Putdistribution cap banks in auto mode and/or
11 CREELMAN 69 KV CREELMAN  69.0 to SYCAMORE  69.0 ¢ LA 25.29% 27.58% 2007% consider OP to manage voltage issue as needed
Ckt 1
L_25015_Line CREELMAN  69.0 to
SD-A-SP-VD- LOSCOCHS  69.0Ckt1 L_21006_Line 0 0 o, |Putdistribution cap banks in auto mode and/or
12 SANTYSBL 69KV CREELMAN  69.0 to SYCAMORE  69.0 ¢ LA 12.40% 15.08% 15.85% consider OP to manage voltage issue as needed
Ckt 1
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
L_21006_Line CREELMAN  69.0 to
SD-A-SP-VD- SYCAMORE  69.0 Ckt1 L_23009_Line " 0 o, |Putdistribution cap banks in auto mode and/or
13 WARNERS 69 KV CREELMAN  69.0 to LOSCOCHS  69.0 ¢ L1 11.16% 12.39% consider OP to manage voltage issue as needed
Ckt 1
L_21006_Line CREELMAN  69.0 to
SD-A-SP-VD- SYCAMORE ~ 69.0 Ckt1 L_23009_Line 0 o, |Putdistribution cap banks in auto mode and/or
14 BLDCRKTP 69KV CREELMAN  69.0to LOSCOCHS  69.0 ¢ LA 1.14% 12.38% consider OP to manage voltage issue as needed
Ckt 1
L_21006_Line CREELMAN  69.0 to
SD-A-SP-VD- SYCAMORE ~ 69.0 Ckt1 L_23009_Line 0 o, |Putdistribution cap banks in auto mode and/or
15 BOLDRCRK 69KV CREELMAN  69.0to LOSCOCHS  69.0 ¢ LA 1.14% 12.38% consider OP to manage voltage issue as needed
Ckt 1
L_21006_Line CREELMAN  69.0 to
SD-A-SP-VD- SYCAMORE  69.0 Ckt1 L_23009_Line ” 0 0 o, |Putdistribution cap banks in auto mode and/or
16 SANTYSBL 69KV CREELMAN  69.0to LOSCOCHS  69.0 ¢ LA 12.48% 14.48% 16.29% consider OP to manage voltage issue as needed
Ckt 1
L_23020_Line LOSCOCHS  69.0 to ALPINE N ,
SDASPDL ALPINE 69KV 69.0 Ckt1 L_23023_Line LOSCOCHS c L-1-1 3000% | 3345% | 36900 |t distribution cap banks in auto mode andjor
17 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23020_Line LOSCOCHS  69.0 to ALPINE T .
SDASPVD-| - BARRETT 69 KV 69.0 Ckt1 L_23023_Line LOSCOCHS c L-1-1 2060% | 3296% | 36180 |-t distribution cap banks in auto mode andjor
18 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23026_Line LOVELAND  69.0 to ALPINE T .
SDASPVD| - BARRETT 69 KV 69.0 Ckt1 L_23023_Line LOSCOCHS c L-1-1 1178% | 13.98% | |tdistribution cap banks in auto mode andfor
19 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
L 23026 _Line LOVELAND  69.0 to ALPINE o .
SD-A-SPD- - o AMERON 69 KV 69.0Ckt 1 L_23023 Line LOSCOCHS c L1-1 1137% | 13180 |7 |t distribution cap banks in auto mode andor
20 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23020_Line LOSCOCHS  69.0 to ALPINE o .
SDASPADL cresTwD 69KV 69.0Ckt 1 L_23023_Line LOSCOCHS c 114 | 2809% | 3143% | 34003 || rdstibution cap banks in auto mode andior
21 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23026_Line LOVELAND  69.0 to ALPINE o .
SD-A-SPD- - opesTwD 69 KV 69.0Ckt1 L _23023_Line LOSCOCHS c L-1-1 11.16% | 12769 ||t distribution cap banks in auto mode andjor
22 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23020_Line LOSCOCHS  69.0 to ALPINE e .
SDASPADL BiocrkTP 69KV 69.0 Ckt1 L_23023_Line LOSCOCHS c L4 | 1701% | 1921% | 20995 || Utdistibution cap banks in auto mode andior
23 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23020_Line LOSCOCHS  69.0 to ALPINE e .
SD-ASPD- - pescanso 69KV 69.0 Ckt1 L_23023_Line LOSCOCHS C L-1-1 2782% | 3062% | 33469 | Vtdistibution capbanks in auto mode and/or
24 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23026_Line LOVELAND  69.0 to ALPINE o .
SDASPVD pescanso 69 kv 69.0Cki1 L 23023 Line LOSCOCHS c L1 11.23% | 1313% | rdstibution cap banks in auto mode andior
25 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23020_Line LOSCOCHS  69.0 to ALPINE e ,
SD-A-SPD- - ) eNcLIF 69KV 69.0 Ckt1 L_23023_Line LOSCOCHS C L-1-1 2798% | 3100% | 33729 |7t distribution cap banks in auto mode and/or
26 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

L“y California ISO

Voltage Deviations :
Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
L_23026_Line LOVELAND ~ 69.0 to ALPINE o .
SD-A-SPVD-| ) ENGLIF 69 KV 69.0 Cki1 L 23023 Line LOSCOCHS c L-1-1 11.22% | 12999 |7 utdistribution cap banks in auto mode andjor
27 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23020_Line LOSCOCHS ~ 69.0 to ALPINE o .
SDASPAD GincLFTP 69 KV 69.0Ckt 1 L_23023_Line LOSCOCHS c 14| 27.98% | 3100% | 33725 || rdstibution cap banks in auto mode andior
28 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23026_Line LOVELAND ~ 69.0 to ALPINE o .
SD-A-SPVD- 6 NCLFTP 69 KV 69.0 Ckt1 L 23023 Line LOSCOCHS C L-1-1 11.22% | 1299 |7 utdistribution cap banks in auto mode andjor
29 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23020_Line LOSCOCHS ~ 69.0 to ALPINE o .
SDASPADL kuMevAAY 6ok 69.0Ckt 1 L_23023_Line LOSCOCHS c 114 | 28.08% | 3143% | 34003 || rdstibution cap banks in auto mode andior
30 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23026_Line LOVELAND ~ 69.0 to ALPINE o .
SD-A-SPVD-| - mEYAAY 69KV 69.0 Ckt1 L 23023 Line LOSCOCHS C L-1-1 11.16% | 12.76% | Jtdistribution cap banks in auto mode andjor
31 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23020_Line LOSCOCHS ~ 69.0 to ALPINE o .
SD-ASPVD- | ovELAND 69 KV 69.0 Ckt1 L_23023_Line LOSCOCHS c L-1-1 3004% | 3347% | 36930 |7t distribution cap banks in auto mode andjor
32 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_23026_Line LOVELAND ~ 69.0 to ALPINE o .
SD-A-SPVD- | ovELAND 69 KV 69.0 Ckt1 L 23023 Line LOSCOCHS C L-1-1 11.93% | 14349 |°utdistribution cap banks in auto mode andjor
33 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

Voltage Deviations

“‘1 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
: ; Category 2015 2018 2023 N .
t Conti Cat 7 Potential Mitigation Solutions
D Substation Worst Contingency ategory Description | Summer | Summer Summer g
Peak Peak Peak
L_23020_Line LOSCOCHS  69.0 to ALPINE N .
SD-A-SPD- - ganTvSBL 69KV 69.0Ckt 1 L_23023 Line LOSCOCHS c L-1-1 1185% | 12979 |7t distribution cap banks in auto mode andjor
34 69010 LOVELAND _ 69.0 Ckt 1 consider OP to manage voltage issue as needed
L_25044_Line PA GEN 69.0 to PALA o ,
SD'AQSSP'VD' PENDLETN 69 KV 69.0Ckt1 L_24028 Line PENDLETN 69.0| C L-1-1 982% | 888% | 10.08% E;‘;g';;rr'tg‘g‘:g rapngg2k5<;|?aagit?szjc;d:sa::é ‘:jre ]
to SANLUSRY  69.0 Ckt 1
L_25006_Line BERNARDO  69.0 to
SD-A-SP-VD- R.CARMEL  69.0 Ckt1 L_25048_Line " 0 0 o, |Putdistribution cap banks in auto mode and/or
36 POWAY 69KV POWAY 69.0 to POMERADO  69.0 Ckt ¢ LA 12.02% 16.05% 17.74% consider OP to manage voltage issue as needed
1
L_25006_Line BERNARDO  69.0 to
SD-A-SP-VD- R.CARMEL  69.0Ckt1 L_25048_Line " 0 0 o, |Putdistribution cap banks in auto mode and/or
37 RCARMEL 69KV POWAY 69.0 to POMERADO  69.0 Ckt ¢ L1 12.13% 16.29% 18.01% consider OP to manage voltage issue as needed
1
L_25006_Line BERNARDO  69.0 to
SD-A-SP-VD- R.CARMEL  69.0Ckt1 L_25048_Line " 0 0 o, |Putdistribution cap banks in auto mode and/or
38 WARCYNTP 69 KV POWAY 69.0 to POMERADO  69.0 Ckt ¢ L1 10.23% 13.65% 15.10% consider OP to manage voltage issue as needed
1
L_25006_Line BERNARDO  69.0 to
SD-A-SP-VD- R.CARMEL  69.0 Ckt1 L_25048_Line " 0 0 o, |Putdistribution cap banks in auto mode and/or
39 WARENCYN 69KV POWAY 69.0 to POMERADO  69.0 Ckt ¢ LA 10.23% 13.66% 15.11% consider OP to manage voltage issue as needed
1
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: San Diego Area- Summer Off-Peak & Summer Light Load

Voltage Deviations

“‘y‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load

SD-A-NP-VD- L_50004_Line IMPRLVLY 500.0 to 0 Put the existing shunt reactors at Suncrest 500 kV
1 SUNCREST - S00 KV OCOTILLO  500.0 Ckt 1 B LA 6.0% sub in auto mode
SD-A-NP-VD- L_50004_Line IMPRLVLY 500.0 to 0 Put the existing shunt reactors at Suncrest 500 kV
2 OCOTILLO 500KV OCOTILLO  500.0 Ckt 1 B LA 5.9% sub in auto mode
SD-A-NP-VD- L_50004_Line IMPRLVLY 500.0 to 0 Put the existing shunt reactors at Suncrest 500 kV
3 OCOTILLO T S00 KV OCOTILLO  500.0 Ckt 1 B LA 5.9% sub in auto mode
SD-A-NP-VD- L_26018_Line BASILONE  69.0 to JAP 0 o .
4 CRSTNTS 69 KV MESA  69.0 Ckt 1 B L-1 -6.7% Put distribution cap banks in auto mode
SD-A-NP-VD- L_26018_Line BASILONE  69.0 to JAP 0 o .
5 BASILONE 69 KV MESA  69.0 Ckt 1 B L-1 -1.4% Put distribution cap banks in auto mode
SD-ANPVD- e\ oniTAS 69KV L_24015_Line ENCNITAS  69.010 DELMAR| g L-1 5.3% Put distribution cap banks in auto mode
6 69.0 Ckt 1
SD-A-NP-VD- L_26008_Line LASPULGS  69.0 to JAP 0 o .
7 JAP MESA 69 KV MESA  69.0 Ckt 1 B L-1 -6.5% Put distribution cap banks in auto mode
SD-A-NP-VD- LD_MRMA_LD_MRM OPEN 675 PEAK 0 0 o ,
8 MESARIM 69 KV MRMMR/SS B L-1 5.4% 6.7% Put distribution cap banks in auto mode
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

‘/‘\1 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
. . Category T, .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
SD-SPV-1 | MIGUEL 500 KV Normal condition (All elements in service) A N-0 0.97 099 [mstall up to 375 MVAR of reactive support
(i.e., shunt capacitors) at Miguel substation
SD-SPV-2 | ECO 500KV Normal condition (All elements in service) A N-0 1.00 Install up to 375 MVAR of reactive support
(i.e., shunt capacitors) at Miguel substation
L_50004_Line IMPRLVLY 500.0 to Put the existing shunt reactors at Suncrest
SD-SP-V-3 | OCOTILLO - 500KV OCOTILLO  500.0 Ckt 1 B LA 112 500 kV sub in auto mode
L_50004_Line IMPRLVLY 500.0 to Put the existing shunt reactors at Suncrest
SD-SP-V-4 | OCOTILLO 500KV OCOTILLO  500.0 Ckt 1 B G-I 113 11 500 kV sub in auto mode
L_50004_Line IMPRLVLY 500.0 to Put the existing shunt reactors at Suncrest
SD-SP-V-5 | SNCRSMP1 S00 KV OCOTILLO  500.0 Ckt 1 B LA 111 500 kV sub in auto mode
L_50004_Line IMPRLVLY 500.0 to Put the existing shunt reactors at Suncrest
SD-SP-V-6 | SNCRSMP1 500 KV OCOTILLO  500.0 Ckt 1 B G-I 112 11 500 kV sub in auto mode
L_50004_Line IMPRLVLY 500.0 to Put the existing shunt reactors at Suncrest
SD-SP-V-7 | SNCRSMP2 - 500 KV OCOTILLO  500.0 Ckt 1 B LA 111 500 kV sub in auto mode
L_50004_Line IMPRLVLY 500.0 to Put the existing shunt reactors at Suncrest
SD-SP-V-8 | SNCRSMP2 500 KV OCOTILLO  500.0 Ckt 1 B G-I 112 11 500 kV sub in auto mode
L_50004_Line IMPRLVLY 500.0 to Put the existing shunt reactors at Suncrest
SD-SP-V-9 | SUNCREST 500KV OCOTILLO  500.0 Ckt 1 B LA 112 500 kV sub in auto mode
L_50004_Line IMPRLVLY 500.0 to Put the existing shunt reactors at Suncrest
SD-SP-V-10 [ SUNCREST 500 KV OCOTILLO  500.0 Ckt 1 B G-1/L-1 1.13 1.12 1.07 500 KV sub in auto mode
L 50004 _Line IMPRLVLY 500.0 to Put the existing shunt reactors at Suncrest
SD-SP-V-111 OCOTILLOT - 500KV OCOTILLO  500.0 Ckt 1 B LA 112 500 kV sub in auto mode
L_50004_Line IMPRLVLY 500.0 to Put the existing shunt reactors at Suncrest
SD-SP-V-12 | OCOTILLOT 500KV OCOTILLO  500.0 Ckt 1 B G- 113 11 500 kV sub in auto mode
SD-SP-V-13 | BOULEVRD 69 KV L_50008_Line ECO 500.0 to MIGUEL B L1 111 Re-set transformer tap position

500.0 Ckt 1
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

‘““% California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
L_50008_Line ECO 500.0 to MIGUEL
SD-SP-V-14 | BOULEVRD 69 KV 500.0 Ckt1 L_50003_Line HDWSH C L-11 1.13 Re-set transformer tap position
500.0to N.GILA  500.0 Ckt 1
L_50006_Line N.GILA  500.0 to
SD-SP-V-15| BOULEVRD 69 KV IMPRLVLY 500.0 Ckt1 L_50008 Line C L-1-1 1.1 Re-set transformer tap position
ECO 500.0 to MIGUEL ~ 500.0 Ckt 1
L_50008_Line ECO 500.0 to MIGUEL
SD-SP-V-16 | BOULEVRD 138 KV 500.0 Ckt1 L_50003_Line HDWSH C L-1-1 1.1 Re-set transformer tap position
500.0to N.GILA  500.0 Ckt 1
L_50008_Line ECO 500.0 to MIGUEL
SD-SP-V-17 ECO 138KV 500.0 Ckt1 L_50003_Line HDWSH C L-1-1 1.1 Re-set transformer tap position
500.0to N.GILA  500.0 Ckt 1
L_23009_Line CREELMAN  69.0 to o ,
- o , Put distribution cap banks in auto mode
LOSCOCHS 69.0Ckt1 L_21006_Line . :
SD-SP-V-18 [  WARNERS 69 KV CREELMAN  69.0 to SYCAMORE _ 69.0 C L-1-1 0.88 0.88 and/or consider OP to manage voltage issue
as needed
Ckt 1
L_23009_Line CREELMAN  69.0 to
- o . Put distribution cap banks in auto mode
LOSCOCHS 69.0Ckt1 L_21006_Line . :
SD-SP-V-19 [ BLDCRKTP 69 KV CREELMAN  69.0 to SYCAMORE _ 69.0 C L-1-1 0.88 0.88 and/or consider OP to manage voltage issue
as needed
Ckt 1
L_23009_Line CREELMAN  69.0 to
- o . Put distribution cap banks in auto mode
LOSCOCHS 69.0Ckt1 L_21006_Line . :
SD-SP-V-20 [ BOLDRCRK 69 KV CREELMAN  69.0 to SYCAMORE _ 69.0 C L-1-1 0.88 0.88 and/or consider OP to manage voltage issue
Ckt 1 as needed
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

‘““% California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
L_23009_Line CREELMAN  69.0 to T .
- o . Put distribution cap banks in auto mode
LOSCOCHS  69.0Ckt1 L_21006_Line i :
SD-SP-V-21 [ SANTYSBL 69 KV CREELMAN  69.0 to SYCAMORE _ 69.0 C L-1-1 0.84 0.85 and/or consider OP to manage voltage issue
as needed
Ckt 1
;_Lif?'(\)IZEO_LlnggL(())g(k)ﬂCHLS nggéoi?ne Put distribution cap banks in auto mode
SD-SP-V-22 [ BLDCRKTP 69 KV LOSCOCHS 690 to LO\_/EL ANI5 69.0 C L-1-1 0.86 0.79 0.79 and/or consider OP to manage voltage issue
as needed
Ckt 1
;_Liii'(\)éo_ngngg(k)ﬂCHf ngséoi?ne Put distribution cap banks in auto mode
SD-SP-V-23 [ BOLDRCRK 69 KV LOSCOCHS 690 to LO\_/ELANB 69.0 C L-1-1 0.86 0.79 0.79 and/or consider OP to manage voltage issue
as needed
Ckt 1
;Ii?ﬁzEO‘Llnszgg(EﬂCHf 23(?%0&?% Put distribution cap banks in auto mode
SD-SP-V-24 [ DESCANSO 69 KV LOSCOCHS 690 to LO\_/EL ANIS 69.0 C L-1-1 0.75 0.66 0.65 and/or consider OP to manage voltage issue
as needed
Ckt 1
;—Li?;ngO—LlngnggEﬂCHf 23(?%0&?% Put distribution cap banks in auto mode
SD-SP-V-25 [ GLNCLFTP 69 KV LOSCOCHS 690 to LO\_/ELANIS 69.0 C L-1-1 0.74 0.66 0.65 and/or consider OP to manage voltage issue
as needed
Ckt 1
/IK—LZF,?;,?IZEO—LInZQL(?gEﬂCHE 23(?5505?% Put distribution cap banks in auto mode
SD-SP-V-26 [ GLENCLIF 69 KV LOSCOCHS 690 to LO\_/ELANIS 69.0 C L-1-1 0.74 0.66 0.65 and/or consider OP to manage voltage issue
as needed
Ckt 1
k—LZP?:\)IZEO—LInZQL(?gckﬁCHE 23(?29?;0|f(i)ne Put distribution cap banks in auto mode
SD-SP-V-27 [ KUMEYAAY 69 KV LOSCOCHS 690 to LO\_/ELANIS 69.0 C L-1-1 0.73 0.65 0.64 and/or consider OP to manage voltage issue
Ckt 1 as needed
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

‘““% California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
;_LIZD?IJI(\)IZEO_ngQL((J) ?)(k:t%CHLS 23(?293.0Lt?ne Put distribution cap banks in auto mode
SD-SP-V-28 [ CRESTWD 69 KV LOSCOCHS 690 to LO\_/ELANB 69.0 C L-1-1 0.73 0.65 0.64 and/or consider OP to manage voltage issue
as needed
Ckt 1
;_Lif?'(\)IZEO_LlnggL(())g(k)ﬂCHLS nggéoi?ne Put distribution cap banks in auto mode
SD-SP-V-29 [ CAMERON 69 KV LOSCOCHS 690 to LO\_/ELANB 69.0 C L-1-1 0.73 0.64 0.63 and/or consider OP to manage voltage issue
as needed
Ckt 1
;_Liii'(\)éo_ngngg(k)ﬂCHf ngséoi?ne Put distribution cap banks in auto mode
SD-SP-V-30 [ BARRETT 69 KV LOSCOCHS 690 to LO\_/EL ANI5 69.0 C L-1-1 0.73 0.63 0.62 and/or consider OP to manage voltage issue
as needed
Ckt 1
;Ii?ﬁzEO‘Llnszgg(EﬂCHf 23(?%0&?% Put distribution cap banks in auto mode
SD-SP-V-31 [ LOVELAND 69 KV LOSCOCHS 690 to LO\_/ELANIS 69.0 C L-1-1 0.73 0.63 0.62 and/or consider OP to manage voltage issue
as needed
Ckt 1
;—Li?;ngO—LlngnggEﬂCHf 23(?%0&?% Put distribution cap banks in auto mode
SD-SP-V-32 ALPINE 69 KV LOSCOCHS 690 to LO\_/ELANIS 69.0 C L-1-1 0.72 0.62 0.61 and/or consider OP to manage voltage issue
as needed
Ckt 1
/IK—LZF,?;,?IZEO—LInZQL(?gEﬂCHE 23(?5505?% Put distribution cap banks in auto mode
SD-SP-V-33 [ SANTYSBL 69 KV LOSCOCHS 690 to LO\_/ELANIS 69.0 C L-1-1 0.87 0.87 and/or consider OP to manage voltage issue
as needed
Ckt 1
L_25044_Line PA GEN 69.0 to PALA Put distribution cap banks in auto mode
SD-SP-V-34 | PENDLETN 69 KV 69.0 Ckt 1 L_24028 Line PENDLETN C L-1-1 0.90 0.88 0.87 and/or consider OP to manage voltage issue
69.0 to SANLUSRY  69.0 Ckt 1 as needed
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Study Area: San Diego Area - Summer Peak

‘““% California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
L_25044_Line PA GEN 69.0 to PALA Put distribution cap banks in auto mode
SD-SP-V-35| MNSRATTP 69 KV 69.0 Ckt 1 L_24028_Line PENDLETN C L-11 0.89 0.89 and/or consider OP to manage voltage issue
69.0 to SANLUSRY  69.0 Ckt 1 as needed
L_25044_Line PA GEN 69.0 to PALA Put distribution cap banks in auto mode
SD-SP-V-36 | MONSRATE 69 KV 69.0 Ckt 1 L_24028_Line PENDLETN C L-1-1 0.89 0.89 and/or consider OP to manage voltage issue
69.0 to SANLUSRY  69.0 Ckt 1 as needed
L_25044_Line PA GEN 69.0 to PALA Put distribution cap banks in auto mode
SD-SP-V-37 | AVCADOTP 69 KV 69.0 Ckt 1 L_24028_Line PENDLETN C L-1-1 0.89 0.89 and/or consider OP to manage voltage issue
69.0 to SANLUSRY  69.0 Ckt 1 as needed
L_25044_Line PA GEN 69.0 to PALA Put distribution cap banks in auto mode
SD-SP-V-38 AVOCADO 69 KV 69.0 Ckt 1 L_24028_Line PENDLETN C L-1-1 0.88 0.88 and/or consider OP to manage voltage issue
69.0 to SANLUSRY  69.0 Ckt 1 as needed
L_25006_Line BERNARDO  69.0 to o .
- ~ . Put distribution cap banks in auto mode
R.CARMEL  69.0Ckt1 L_25048 Line i :
SD-SP-V-39 [ R.CARMEL 69 KV POWAY 69.0 to POMERADO 69,0 C L-1-1 0.89 0.81 0.80 and/or consider OP to manage voltage issue
as needed
Ckt 1
L_25006_Line BERNARDO  69.0 to
- - . Put distribution cap banks in auto mode
R.CARMEL 69.0Ckt1 L_25048 Line i :
SD-SP-V-40 [ WARENCYN 69 KV POWAY 69.0 to POMERADO 69,0 C L-1-1 0.85 0.84 and/or consider OP to manage voltage issue
as needed
Ckt 1
L_25006_Line BERNARDO  69.0 to
- - . Put distribution cap banks in auto mode
R.CARMEL 69.0Ckt1 L_25048 Line i :
SD-SP-V-41 POWAY 69 KV POWAY 69.0 to POMERADO 69,0 C L-1-1 0.82 0.81 and/or consider OP to manage voltage issue
Ckt 1 as needed
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Study Area: San Diego Area- Summer Off-Peak & Summer Light Load

“\1 California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

L_26018_Line BASILONE  69.0 to JAP - .
SD-A-NP-V-1[ CRSTNTS 69KV MESA 690 Ckt 1 B L-1 1.11 - - Put distribution cap banks in auto mode

L_50001_Line HASSYAMP  500.0 to .
SD-A-NP-V-2( BOULEVRD 69 KV HDWSH 500.0 Ckt 1 B L-1 1.12 - - Re-set transformer tap position

L_24025_Line OCNSDETP  69.0 to - .
SD-A-NP-V-3[ LASPULGS 69 KV STUARTTP  69.0 Ckt 1 B L-1 1.11 - - Put distribution cap banks in auto mode

L_24028_Line PENDLETN  69.0 to N .
SD-A-NP-V-4 PENDLETN 69 KV SANLUSRY  69.0 Ckt 1 B L-1 1.12 - - Put distribution cap banks in auto mode
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

Post-Transient Voltage Deviations

g’% California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
X-SP-PTVD- Otay Mesa Plant outage followed by N.GILA
1 SDGE System 500.0 to IMPRLVLY 500.0 Ckt 1 Outage with  [C G-1/L-1 diverged | diverged | diverged [Post-SONGS Mitigation Plan TBD
Otaymesa-TJI cross-tripping
X-SP-PTVD- OCOTILLO to SUNCREST 500KV Ckt 1
9 SDGE System Outage followed by ECO to MIGUEL 500kV Ckt [C L-1-1 diverged | diverged | diverged [Post-SONGS Mitigation Plan TBD
1
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

Single Contingency Load Drop

<’ 2 California 1SO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: San Diego Area- Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: San Diego Area - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: San Diego Area- Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT

Page 39 of 39



2013-2014 1SO Transmission Plan

APPENDIX C-26
Valley Electric Association

Reliability Assessment Study Results

California ISO/MID



2013/2014 ISO Reliability Assessment - Study Results
Study Area: Valley Electric Association - Summer Peak

Thermal Overloads

“3‘ California ISO

Shaping a Renewed Future

Loading (%)

Category 2015 2018 2023
Description | Summer | Summer | Summer
Peak Peak Peak

ID Overloaded Facility Worst Contingency Category Potential Mitigation Solutions

Till 2015 - UVLS will drop 1 load
block and will mitigate the issue.
2015 onwards - Operate the 138 kV
system in radial with three

18003 AMARGOSA  230-18030  |NWEST -DESERT VIEW 230-kV Ckt 1 c N-1-1 114% Diverged | Diverged independent supplies from
AMARGOSA 138 - Ckt1 _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 Amargosa, Pahrump, and Jackass
Flat transmission sources after first
contingency so that the next 230kV
line (N-1) will result in consequential
loss of load.

VEA-SP-T-1

Radialize 138kV system after the first
contingency to limit the amount of
ap.T.o |18023 PAHRUMP 230 - 18085 AMARGOSA 230/138-kV Tran Bnk 1 " 0 0 0 load being served from Pahrump OR
VEA-SP-T-2 PAHRUMP 138 - Ckt 1 _PAHRUMP 230/138-kV Tran Bnk 2 ¢ N-1-1 att 101% 83% drop load after the second
contingency if the bank has short-

term emergency rating

Radialize 138kV system after the first
contingency to limit the amount of
_ap.T.4 18023 PAHRUMP 230 - 18085 AMARGOSA -SANDY 138-kV Ckt 1 " 0 0 0 load being served from Pahrump OR
VEA-SP-T-3 PAHRUMP 138 - Ckt 1 _PAHRUMP 230/138-kV Tran Bnk 2 ¢ N-1-1 4% 101% 83% drop load after the second
contingency if the bank has short-

term emergency rating
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2013/2014 ISO Reliability Assessment - Study Results
Study Area: Valley Electric Association - Summer Peak

Thermal Overloads

“3‘ California ISO

Shaping a Renewed Future

Loading (%)

Category 2015 2018 2023
Description | Summer | Summer | Summer
Peak Peak Peak

ID Overloaded Facility Worst Contingency Category Potential Mitigation Solutions

Radialize 138kV system after the first
contingency to limit the amount of
18023 PAHRUMP 230 - 18085 INNOVATION -MERCRYSW 138-kV Ckt 1 0 0 0 load being served from Pahrump OR
VEA-SP-T4 |\oAHRUMP 138 - Ckt 1 _PAHRUMP 230/138-kV Tran Bnk 2 ¢ N-1-1 4% 108% 88% drop load after the second
contingency if the bank has short-

term emergency rating

Radialize 138kV system after the first
contingency to limit the amount of
18023 PAHRUMP 230 - 18085 JACKASSF -LTHRPWLS 138-kV Ckt 1 0 0 0 load being served from Pahrump OR
VEA-SP-T5 |\ oAHRUMP 138 - Ckt 1 _PAHRUMP 230/138-kV Tran Bnk 2 ¢ N-1-1 %6% 105% 82% drop load after the second
contingency if the bank has short-

term emergency rating

Radialize 138kV system after the first
contingency to limit the amount of
ap.1. 18023 PAHRUMP 230 - 18085 JACKASSF -MERCRYSW 138-kV Ckt 1 " 0 0 0 load being served from Pahrump OR
VEA-SP-T-6 PAHRUMP 138 - Ckt 1 _PAHRUMP 230/138-kV Tran Bnk 2 ¢ N-1-1 att 101% 81% drop load after the second
contingency if the bank has short-

term emergency rating

Radialize 138kV system after the first
contingency to limit the amount of
_ap.1.7 18023 PAHRUMP 230 - 18085 LTHRPWLS -VALLEYTP 138-kV Ckt 1 " 0 0 0 load being served from Pahrump OR
VEA-SP-T-7 PAHRUMP 138 - Ckt 1 _PAHRUMP 230/138-kV Tran Bnk 2 ¢ N-1-1 %6% 105% 81% drop load after the second
contingency if the bank has short-

term emergency rating
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2013/2014 ISO Reliability Assessment - Study Results
Study Area: Valley Electric Association - Summer Peak

Thermal Overloads

“3‘ California ISO

Shaping a Renewed Future

Loading (%)

Category 2015 2018 2023
Description | Summer | Summer | Summer
Peak Peak Peak

ID Overloaded Facility Worst Contingency Category Potential Mitigation Solutions

Radialize 138kV system after the first
contingency to limit the amount of
18023 PAHRUMP 230 - 18085 PAHRUMP 230/138-kV Tran Bnk 2 0 0 0 load being served from Pahrump OR
VEA-SP-T-8 |\ oA HRUMP 138 - Ckt 1 _INNOVATION 230/138-kV Tran Bnk 1 ¢ N-1-1 4% 108% 88% drop load after the second
contingency if the bank has short-

term emergency rating

Radialize 138kV system after the first
contingency to limit the amount of
18023 PAHRUMP 230 - 18085 AMARGOSA 230/138-kV Tran Bnk 1 0 0 0 load being served from Pahrump OR
VEA-SP-T-9 |\ oAHRUMP 138 - Ckt 2 _PAHRUMP 230/138-kV Tran Bnk 1 ¢ N-1-1 4% 101% 83% drop load after the second
contingency if the bank has short-

term emergency rating

Radialize 138kV system after the first
contingency to limit the amount of
_ap.T.10|18023 PAHRUMP 230 - 18085 AMARGOSA -SANDY 138-kV Ckt 1 " 0 0 0 load being served from Pahrump OR
VEA-SP-T-10 PAHRUMP 138 - Ckt 2 _PAHRUMP 230/138-kV Tran Bnk 1 ¢ N-1-1 att 101% 83% drop load after the second
contingency if the bank has short-

term emergency rating

Radialize 138kV system after the first
contingency to limit the amount of
_ap.T.14 18023 PAHRUMP 230 - 18085 INNOVATION -MERCRYSW 138-kV Ckt 1 " 0 0 0 load being served from Pahrump OR
VEA-SP-T-11 PAHRUMP 138 - Ckt 2 _PAHRUMP 230/138-kV Tran Bnk 1 ¢ N-1-1 3% 108% 88% drop load after the second
contingency if the bank has short-

term emergency rating
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

Thermal Overloads

“3‘ California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

2015
Summer
Peak

2018
Summer
Peak

2023
Summer
Peak

Potential Mitigation Solutions

18023 PAHRUMP 230 - 18085

VEASP-T-12| 0\ LRUMP 138 - Ckt 2

JACKASSF -LTHRPWLS 138-kV Ckt 1
_PAHRUMP 230/138-kV Tran Bnk 1

97%

105%

82%

Radialize 138kV system after the first
contingency to limit the amount of
load being served from Pahrump OR
drop load after the second
contingency if the bank has short-
term emergency rating

18023 PAHRUMP 230 - 18085

VEASP-T-13| 0\ iRUMP 138 - Ckt 2

LTHRPWLS -VALLEYTP 138-kV Ckt 1
_PAHRUMP 230/138-kV Tran Bnk 1

95%

104%

81%

Radialize 138kV system after the first
contingency to limit the amount of
load being served from Pahrump OR
drop load after the second
contingency if the bank has short-
term emergency rating

18023 PAHRUMP 230 - 18085

VEA-SP-T-14 PAHRUMP 138 - Ckt 2

PAHRUMP 230/138-kV Tran Bnk 1
_INNOVATION 230/138-kV Tran Bnk 1

93%

108%

88%

Radialize 138kV system after the first
contingency to limit the amount of
load being served from Pahrump OR
drop load after the second
contingency if the bank has short-
term emergency rating
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

Thermal Overloads

“3‘ California ISO

Shaping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

2015
Summer
Peak

2018
Summer
Peak

2023
Summer
Peak

Potential Mitigation Solutions

VEA-SP-T-15

18045 CANYON 138 - 18050
COLDCREK 138 - Ckt 1

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

130%

Diverged

Diverged

Till 2015 - UVLS will drop 1 load
block and will mitigate the issue.
2015 onwards - Operate the 138 kV
system in radial with three
independent supplies from
Amargosa, Pahrump, and Jackass
Flat transmission sources after first
contingency so that the next 230kV
line (N-1) will result in consequential
loss of load.

VEA-SP-T-16

18045 CANYON 138 -18102
SNOW MTN 138 - Ckt 1

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

131%

Diverged

Diverged

Till 2015 - UVLS will drop 1 load
block and will mitigate the issue.
2015 onwards - Operate the 138 kV
system in radial with three
independent supplies from
Amargosa, Pahrump, and Jackass
Flat transmission sources after first
contingency so that the next 230kV
line (N-1) will result in consequential
loss of load.
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2013/2014 ISO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

Thermal Overloads

“3‘ California ISO

Shaping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

2015
Summer
Peak

2018
Summer
Peak

2023
Summer
Peak

Potential Mitigation Solutions

VEA-SP-T-17

18050 COLDCREK 138 - 18091
RADAR 138 - Ckt 1

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

125%

Diverged

Diverged

Till 2015 - UVLS will drop 1 load
block and will mitigate the issue.
2015 onwards - Operate the 138 kV
system in radial with three
independent supplies from
Amargosa, Pahrump, and Jackass
Flat transmission sources after first
contingency so that the next 230kV
line (N-1) will result in consequential
loss of load.

VEA-SP-T-18

18073 IS TAP
MERCRYSW

138 - 18078
138 - Ckt 1

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

114%

Diverged

Diverged

Till 2015 - UVLS will drop 1 load
block and will mitigate the issue.
2015 onwards - Operate the 138 kV
system in radial with three
independent supplies from
Amargosa, Pahrump, and Jackass
Flat transmission sources after first
contingency so that the next 230kV
line (N-1) will result in consequential
loss of load.
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2013/2014 ISO Reliability Assessment - Study Results
Study Area: Valley Electric Association - Summer Peak

Thermal Overloads

“3‘ California ISO

Shaping a Renewed Future

Loading (%)

Category 2015 2018 2023
Description | Summer | Summer | Summer
Peak Peak Peak

ID Overloaded Facility Worst Contingency Category Potential Mitigation Solutions

Till 2015 - UVLS will drop 1 load
block and will mitigate the issue.
2015 onwards - Operate the 138 kV
system in radial with three

18073 ISTAP 138 - 18091 RADAR|NWEST -DESERT VIEW 230-kV Ckt 1 independent supplies from

VEA-SP-T91 38 Ckt 1 _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 ¢ N-1-1 124% | Diverged | Diverged |\ osa, Pahrump. and Jackass
Flat transmission sources after first

contingency so that the next 230kV
line (N-1) will result in consequential
loss of load.

Till 2015 - UVLS will drop 1 load
block and will mitigate the issue.
2015 onwards - Operate the 138 kV
system in radial with three

18084 NWEST 138 - 18102 NWEST -DESERT VIEW 230-kV Ckt 1 independent supplies from

VEA-SP-T-20l o\ oW MTN 138 - Cki 1 _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 ¢ N-1-1 132% | Diverged | Diverged |, dosa, Pahrump, and Jackass
Flat transmission sources after first

contingency so that the next 230kV
line (N-1) will result in consequential
loss of load.

San Onofre Nuclear Generation Station was retired on June 7, 2013 and therefore was removed from the base cases used for the 2013/14 ISO transmission planning process.
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

Voltage Deviations

L“y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
VEA-SP-VD- 0 0 0 . . .
1 18023 PAHRUMP 230 kV PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 B N-1 -6% 6% -8% Dynamic reactive support or an exception.
VEA-SP-VD- 0 0 0 . . .
9 18023 PAHRUMP 230 kV CRAZY EYE SS -BOB SS 230-kV Ckt 1 B N-1 -5% 6% 0% Dynamic reactive support or an exception.
VEA-SP-VD- 0 0 0 . . .
3 18919 CRAZY EYE SS 230 kV CRAZY EYE SS -BOB SS 230-kV Ckt 1 B N-1 -6% -1% 0% Dynamic reactive support or an exception.
Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.
2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 " 70 . . radial with three independent supplies from
g [18023 PAHRUMP 230 kV _PAHRUMP -CRAZY EYE SS 230KV Ckt 1 c3 N-1-1 27% | Diverged | Diverged |, - osa. Pahrump, and Jackass Flat
transmission sources after first contingency so that
the next 230kV line (N-1) will result in
consequential loss of load.
Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.
2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 " 400 . . radial with three independent supplies from
5 |IB0SGBEATTY  138kV _PAHRUMP -CRAZY EYE SS 230KV Ckt 1 c3 N-1-1 19% | Diverged | Diverged |, - osa, Pahrump, and Jackass Flat
transmission sources after first contingency so that
the next 230kV line (N-1) will result in
consequential loss of load.
Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.
2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 0 . . radial with three independent supplies from
g |18071INDSPR 138kV _PAHRUMP -CRAZY EYE SS 230KV Ckt 1 c3 N-1-1 10% | Diverged | Diverged |, - osa, Pahrump, and Jackass Flat

transmission sources after first contingency so that
the next 230kV line (N-1) will result in
consequential loss of load.
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

“‘1 California ISO

Shaping a Renewed Future

Voltage Deviations

Post Cont. Voltage Deviation %

Category 2015 2018 2023
Description | Summer | Summer | Summer
Peak Peak Peak

ID Substation Worst Contingency Category Potential Mitigation Solutions

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

- - - 0 i I
7 18076 LTHRPWLS 138 kv _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 c3 N-1-4 19% | Diverged | Diverged |, osa, Pahrump, and Jackass Flat
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

g |1B0B3INTSCANYN 138KV _PAHRUMP -CRAZY EYE SS 230KV Ckt 1 c3 N-1-1 8% | NotRun | NotRun |, - osa, Pahrump, and Jackass Flat
transmission sources after first contingency so that
the next 230kV line (N-1) will result in

consequential loss of load.

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

-] - - 0, i i
g  |!B0BSPAHRUMP 138k _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 c3 N-1-1 21% | Diverged | Diverged | ordosa, Pahrump, and Jackass Flat
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

“‘1 California ISO

Shaping a Renewed Future

Voltage Deviations

Post Cont. Voltage Deviation %

Category 2015 2018 2023
Description | Summer | Summer | Summer
Peak Peak Peak

ID Substation Worst Contingency Category Potential Mitigation Solutions

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

-] - - 0, i i
1o |1BO9BSANDY 138KV _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 A 17| Diverged | DVerged | argosa, Pahrump, and Jackass Flat
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

-] - - 0, i i
1 [IBTTVALLEYVE 138KV _PAHRUMP -CRAZY EYE SS 230-KV Ckt 1 c3 N-1-1 19% | Dierged | Diverged |, - o0sa, Pahrump, and Jackass Flat
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

-] - - 0 i i
1o [1B29BVISTA 138KV _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 N 21| Diverged | DVer9ed |y argosa, Pahrump, and Jackass Fla
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

“‘1 California ISO

Shaping a Renewed Future

Voltage Deviations

Post Cont. Voltage Deviation %

Category 2015 2018 2023
Description | Summer | Summer | Summer
Peak Peak Peak

ID Substation Worst Contingency Category Potential Mitigation Solutions

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

- - - 0 i I
13 |18910INNOVATION 230 kv _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 c3 N-1-4 26% | Diverged | Diverged |, - osa, Pahrump, and Jackass Flat
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

-] - - 0 i i
14 [18924 GAMEBIRD 138KV _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 ¢ N 2% | Diverged | DVerged |y argosa, Pahrump, and Jackass Fla
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

-] - - 0, i i
15 [1892BTHSNDAIR 138 kv _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 c3 N-1-1 21% | Diverged | Diverged | ordosa, Pahrump, and Jackass Flat
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

“2 California ISO

Voltage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %

Category 2015 2018 2023
Description | Summer | Summer | Summer
Peak Peak Peak

ID Substation Worst Contingency Category Potential Mitigation Solutions

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.
2015 onwards - Operate the 138 kV system in

VEA-SP-VD- 18932 CHARLSTN 138 kV NWEST -DESERT VIEW 230-kV Ckt 1 c3 N-1-1 21% Diverged | Diverged radial with three independent supplies from
Amargosa, Pahrump, and Jackass Flat

16 _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

-] - - 0, i i
g7 [1891TINNOVATION 138 kv _PAHRUMP -CRAZY EYE SS 230-KV Ckt 1 c3 N-1-1 17% | Dierged | Diverged |, - oosa, Pahrump, and Jackass Fiat
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.

Till 2015 - UVLS will drop 1 load block and will
mitigate the issue.

2015 onwards - Operate the 138 kV system in
VEA-SP-VD- NWEST -DESERT VIEW 230-kV Ckt 1 radial with three independent supplies from

-] - - 0, i i
19 |18913 JOHNNIE 138KV _PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 c3 N-1-1 21% | Diverged | Diverged | ordosa, Pahrump, and Jackass Flat
transmission sources after first contingency so that

the next 230kV line (N-1) will result in
consequential loss of load.

VEA-SP-VD- PAHRUMP -VISTA 138-kV Ckt 1 0 0 . Open Charlston - Thousandaire 138KV line after
19 |18296VISTA 138KV _GAMEBIRD -THSNDAIR 138KV Ckt 1 c3 N-1-4 14% 4% | Diverged | first N-1

VEA-SP-VD- PAHRUMP -VISTA 138-kV Ckt 1 0 0 . Open Charlston - Thousandaire 138KV line after
g0 18928 THSNDAIR 138KV _GAMEBIRD -THSNDAIR 138-kV Ckt 1 c3 N-1-1 16% 16% | Diverged e first N-1

VEA-SP-VD- PAHRUMP -VISTA 138-kV Ckt 1 0 0 , Open Charlston - Thousandaire 138KV line after
o1 [1B93ZCHARLSTN 138KV _GAMEBIRD -THSNDAIR 138-kV Ckt 1 e N1 9% | A9k Diverged e st -1

California 1ISO/MID/RT Page 12 of 26



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

o \ Cali .
. —2 Calitornia ISO
VOItage Deviations ‘ 1 Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2015 2018 2023 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
VEA-SP-VD- PAHRUMP -VISTA 138-kV Ckt 1 0 0 . Open Charlston - Thousandaire 138kV line after
I _GAMEBIRD -THSNDAIR 138-kV Ckt 1 @ i o 1| s fne st

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

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Diiﬁ?p?gn Sern?er Sjr?]L?er NIA Potential Mitigation Solutions
Off-Peak | Light Load

VEA’“iP'VD' 18919 CRAZY EYE SS 230 kV ﬁﬁﬁlzo\(/i}(ﬁ)isoigi%s \ffé)v\‘;\é;ktk\} Kt C3 N-1-1 -14% 9% :?tg:/t?gfrtstﬂﬁf i?/;:tgt;\(/e ?JTL?EZ ﬁgxt?mv
B side

VEA’“;P'VD' 18919 CRAZY EYE SS 230 kV le:j;UEJE ?SN(B)SE\T?(S)@%S\S 'gkl 1 c3 N-1-1 -14% -14% :;Zl:/t?m(gl;i;:rﬁf ?)?/;:tstt]\é iR?Lsfo/ fﬁmﬁpﬁv
- side

VEA'héP'VD' 18919 CRAZY EYE SS 230 kV NgVREASzTY-E\E(EESZT-glcfgvsszg-alBYk(\:/kct:lt ’ C3 N-1-1 -14% 9% :?t:l:/;(gl%sr;tﬂﬁf ::’)(r)/;:tgt;\t/a 3"&385 2r:11(l)(:1/itt:rpsv
B side

VEA'T‘P'VD' 18910 INNOVATION 230 kV CIF:lﬁg/i\T(FO?\ISD?E%EF?TS\f;V\I;\é?%kL\} Kt c3 N-1-1 -14% 9% :?titﬁ?ﬁtsfhﬁf i?/;:tgtl:w\(/e ZVL;Sgﬂ;/itfrp:v
- side

VEA'héP'VD' 18910 INNOVATION 230 kV N&TZTY'E\E(EESZT_;/'OEE\;VSZS32'3'BYkgkgkt ] Cc3 N-1-1 -14% 9% :?tgl:/;(gl%srtstﬂﬁf i?lljtgt;\é ?JTL??O/ ﬁgxt?rp;v
B side

VEANPAD- oo wovation zaoky  [WESTOESERTVEWROWG1 | gy | un | e | ey o St or et e VLS o monior Y
- side

VEA’“;P'VD' 18910 INNOVATION 230 kV N;'\/’\isguﬁE?E%ﬁ}’}’;ﬁgﬁg‘ykt 1 Cc3 N-1-1 11% 3% :?tg:/;(gl;.srtstﬂﬁ i?/;:tgt;\t/a ?JTL1S3:30/ ﬁgxit?rﬁv
B side

VEA’%P'VD' 18910 INNOVATION 230 kV Pﬁ'ﬁ%ﬂ“ﬁ?éﬁﬁiﬁ fﬁ;ﬁ,oz'ggf\'/‘tgkt 1 Cc3 N-1-1 -15% -14% :;Zl:/;(gﬁlsrtsttwf i?/;:tsti\t/a ?J@L?til ﬁgxtfrpﬁv
- side

VERNPAD oo wovarion as0ky [PATRUMPRNOVATION 23DV C1 | oo | | | :EZT’;‘E”fiLE“Ne.fi?’SSﬁEZ DVLS fo monior Y
B side

VAP om0k [RZTEESSBOBSSZONGT |y | | o aer e .1t o VLS o morir 7

side

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

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

Voltage Deviations

“}y California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category Categow 2015 2018 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
Lock/adjust the 230/138kV and 138/24kV taps
VEA’Tr 0118023 PAHRUMP 230 kv CE:&;UEJE ?ﬁ@giﬁgﬁgﬁ%& C3 N-1-1 -14% -14% after the first N-1 or set the UVLS to monitor HV
_ side
Lock/adjust the 230/138kV and 138/24kV taps
VEA’TZP VD-118023 PAHRUMP 230 kV N&ESZTY'E\E(EESF;T_gggvszsgég\fk?/kgkt 1 Cc3 N-1-1 -14% 9% after the first N-1 or set the UVLS to monitor HV
- side
Lock/adjust the 230/138kV and 138/24kV taps
VEA’T; "D~ 118023 PAHRUMP 230 kv Nl\pl\/’\isguﬁE?EEEEEV\V(:?’SOS'%S}:\; Okt 1 C3 N-1-1 -15% -14% after the first N-1 or set the UVLS to monitor HV
_ side
Lock/adjust the 230/138kV and 138/24kV taps
VEA’?T'VD' 18023 PAHRUMP 230 kV Pm%\]/'\f\%gﬁ%gs%?/?E%/\Sloz-ggf\l/dgkt 1 c3 N-1-1 -15% -14% after the first N-1 or set the UVLS to monitor HV
- side
Lock/adjust the 230/138kV and 138/24kV taps
VEA’T: "D~ 118023 PAHRUMP 230 kv PQ:ESGAJE?m%YVE\\T(Estzggisvcckﬁ1 C3 N-1-1 -15% -15% after the first N-1 or set the UVLS to monitor HV

side

California 1ISO/MID/RT

Page 15 of 26




2013/2014 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

High/Low Voltage

California I1ISO

Shaping a Renewed Future

S

ID Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2015 Summer
Peak

2018 Summer
Peak

2023 Summer
Peak

Potential Mitigation Solutions

VEA-SP-V-1|18023 PAHRUMP 230 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.74

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

VEA-SP-V-2 |18036 BEATTY  138kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.83

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

VEA-SP-V-3 |18076 LTHRPWLS 138 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.83

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

California 1ISO/MID/RT

Page 16 of 26



2013/2014 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

High/Low Voltage

California I1ISO

Shaping a Renewed Future

S

ID Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2015 Summer
Peak

2018 Summer
Peak

2023 Summer
Peak

Potential Mitigation Solutions

VEA-SP-V-4 |18085 PAHRUMP 138 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.82

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

VEA-SP-V-5 |18098 SANDY 138 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.85

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

VEA-SP-V-6 |18111 VALLEYVE 138 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.83

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

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

Study Area: Valley Electric Association - Summer Peak

High/Low Voltage

California I1ISO

Shaping a Renewed Future

S

ID Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2015 Summer
Peak

2018 Summer
Peak

2023 Summer
Peak

Potential Mitigation Solutions

VEA-SP-V-7 |18113 VALLEYTP 138 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.83

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

VEA-SP-V-8 |18296 VISTA 138 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.81

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

VEA-SP-V-9 |18910 INNOVATION 230 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.75

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

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

Study Area: Valley Electric Association - Summer Peak

High/Low Voltage

California I1ISO

Shaping a Renewed Future

S

ID Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2015 Summer
Peak

2018 Summer
Peak

2023 Summer
Peak

Potential Mitigation Solutions

VEA-SP-V-10{18924 GAMEBIRD 138 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.82

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

VEA-SP-V-11]|18928 THSNDAIR 138 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.81

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

VEA-SP-V-12|18932 CHARLSTN 138 kV

NWEST -DESERT VIEW 230-kV Ckt 1
_PAHRUMP -CRAZY EYE SS 230-kV Ckt 1

C3

0.81

Diverged

Diverged

Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.

2015 onwards - Operate the 138 kV system
in radial with three independent supplies
from Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.

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

Study Area: Valley Electric Association - Summer Peak

‘““% California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category Description 2015 Summer| 2018 Summer | 2023 Summer Potential Mitigation Solutions
Peak Peak Peak
Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.
2015 onwards - Operate the 138 kV system
NWEST -DESERT VIEW 230-kV Ckt 1 . . in radial with three independent supplies
VEA-SP-V-13118911 INNOVATION 138 kV _PAHRUMP -CRAZY EYE SS 2304V Ckt 1 | ©° N-1-1 085 Diverged Diverged | m Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.
Till 2015 - UVLS will drop 1 load block and
will mitigate the issue.
2015 onwards - Operate the 138 kV system
NWEST -DESERT VIEW 230-kV Ckt 1 . . in radial with three independent supplies
VEA-SP-V-14118913 JOHNNIE 138 kV _PAHRUMP -CRAZY EYE SS 230V Ckt 1 | ©° N-1-1 082 Diverged Diverged ¢ om Amargosa, Pahrump, and Jackass Flat
transmission sources after first contingency
so that the next 230kV line (N-1) will result in
consequential loss of load.
PAHRUMP -VISTA 138-kV Ckt 1 . Open Charlston - Thousandaire 138kV line
VEA-SP-V-15[18296 VISTA 138 kV " GAMEBIRD -THSNDAIR 138.KV Ckt 1 C3 N-1-1 0.88 0.88 Diverged after the first N-1
PAHRUMP -VISTA 138-kV Ckt 1 . Open Charlston - Thousandaire 138kV line
VEA-SP-V-16]|18928 THSNDAIR 138 kV " GAMEBIRD -THSNDAIR 138.KV Ckt 1 C3 N-1-1 0.86 0.86 Diverged after the first N-1
PAHRUMP -VISTA 138-kV Ckt 1 . Open Charlston - Thousandaire 138kV line
VEA-SP-V-17]|18932 CHARLSTN 138 kV " GAMEBIRD -THSNDAIR 138KV Ckt 1 C3 N-1-1 0.87 0.87 Diverged after the first N-1
VEA-SP-V-18118913 JOHNNIE 138 kV PAHRUMP -VISTA 138-kV Ckt 1 c3 N-1-1 0.89 0.89 Diverged Open Charlston - Thousandaire 138kV line

_GAMEBIRD -THSNDAIR 138-kV Ckt 1

after the first N-1
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

“‘% California ISO

HIgh/LOW VoItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
Adjust taps on Amargosa 230/115 kV
VEA-NP-V-1 18023 PAHRUMP 230 kV Base system (n-0) A N-0 1.01 1.06 transformer and Eldorado 500/230kV
transformer
Adjust taps on Amargosa 230/115 kV
VEA-NP-V-2 [18910 INNOVATION 230 kV Base system (n-0) A N-0 1.01 1.05 transformer and Eldorado 500/230kV
transformer
Adjust taps on Amargosa 230/115 kV
VEA-NP-V-3 {18909 BOB SS 230 kV Base system (n-0) A N-0 1.02 1.05 transformer and Eldorado 500/230kV
transformer
Adjust taps on Amargosa 230/115 kV
VEA-NP-V-4 18919 CRAZY EYE SS 230 kV Base system (n-0) A N-0 1.02 1.06 transformer and Eldorado 500/230kV
transformer
Lock/adjust the 230/138kV and 138/24kV
NWEST -DESERT VIEW 230-kV Ckt 1 X
VEA-NP-V-5 18023 PAHRUMP 230 kV " PAHRUMP -CRAZY EYE SS 230KV Ckt 1 C3 N-1-1 0.86 0.91 taps‘after the‘ first N-1 or set the UVLS to
monitor HV side
Lock/adjust the 230/138kV and 138/24kV
NWEST -DESERT VIEW 230-kV Ckt 1 .
VEA-NP-V-6 (18023 PAHRUMP 230 kV " CRAZY EYE SS -BOB SS 230-kV Ckt 1 C3 N-1-1 0.87 1.15 taps.aﬁer the. first N-1 or set the UVLS to
monitor HV side
Lock/adjust the 230/138kV and 138/24kV
PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 X
VEA-NP-V-7 [18023 PAHRUMP 230 kV " PAHRUMP -INNOVATION 230-KV Ckt 1 C3 N-1-1 0.87 0.90 taps‘after the‘ first N-1 or set the UVLS to
monitor HV side
PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 Lock/adjust the 230/138kV and 138/24kV
VEA-NP-V-8 18023 PAHRUMP 230 kV _INNOVATION -DESERT VIEW 230-kV Ckt C3 N-1-1 0.86 0.91 taps after the first N-1 or set the UVLS to
1 monitor HV side
Lock/adjust the 230/138kV and 138/24kV
CRAZY EYE SS -BOB SS 230-kV Ckt 1 .
VEA-NP-V-9 18023 PAHRUMP 230 kV _PAHRUMP -INNOVATION 230-KV Ckt 1 C3 N-1-1 0.88 0.91 taps.aﬂer the. first N-1 or set the UVLS to
monitor HV side
CRAZY EYE SS -BOB SS 230-kV Ckt 1 Lock/adjust the 230/138kV and 138/24kV
VEA-NP-V-10{18023 PAHRUMP 230 kV _INNOVATION -DESERT VIEW 230-kV Ckt C3 N-1-1 0.87 115 taps after the first N-1 or set the UVLS to

1

monitor HV side
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2013/2014 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

‘v‘}, California ISO

HIgh/LOW VOItage Shaping a Renewed Future
Voltage (PU)
. . Category e .
ID Substation Worst Contingency Category 7, 2015 Summer| 2018 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
Lock/adjust the 230/138kV and 138/24kV
NWEST -DESERT VIEW 230-kV Ckt 1 .
VEA-NP-V-11]18910 INNOVATION 230 kV " PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 C3 N-1-1 0.87 0.91 taps.after the. first N-1 or set the UVLS to
monitor HV side
Lock/adjust the 230/138kV and 138/24kV
NWEST -DESERT VIEW 230-kV Ckt 1 .
VEA-NP-V-12]18910 INNOVATION 230 kV " CRAZY EYE SS -BOB SS 230-kV Ckt 1 C3 N-1-1 0.88 1.15 taps.afterthe.ﬂrst N-1 or set the UVLS to
monitor HV side
PAHRUMP -CRAZY EYE SS 230-kV Ckt 1 Lock/adjust the 230/138kV and 138/24kV
VEA-NP-V-13[18910 INNOVATION 230 kV _INNOVATION -DESERT VIEW 230-kV Ckt C3 N-1-1 0.87 0.91 taps after the first N-1 or set the UVLS to
1 monitor HV side
CRAZY EYE SS -BOB SS 230-kV Ckt 1 Lock/adjust the 230/138kV and 138/24kV
VEA-NP-V-14]18910 INNOVATION 230 kV _INNOVATION -DESERT VIEW 230-kV Ckt C3 N-1-1 0.88 1.15 taps after the first N-1 or set the UVLS to

1

monitor HV side
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

Single Contingency Load Drop

g’?, California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

<’ 2 California ISO

Shaping a Renewed Future

ID

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

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

California ISO/MID/RT
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2013/2014 1SO Reliability Assessment - Study Results
Study Area: Valley Electric Association - Summer Peak

Single Source Substation with more than 100 MW Load

<’ 2 California 1SO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2013/2014 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

<’ A California 1SO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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	Appendix C
	PG&E Bulk System

	PG&E Humboldt

	PG&E North Coast & North Bay 
	PG&E North Valley

	PG&E Central Valley - Sacramento
	PG&E Central Valley - Sierra

	PG&E Central Valley - Stockton-Stanislaus

	PG&E GBA - East Bay

	PG&E GBA - Diablo

	PG&E GBA - San Francisco

	PG&E GBA - Peninsula

	PG&E GBA - Mission 
	PG&E GBA - De Anza

	PG&E GBA - San Jose

	PG&E Greater Fresno Area

	PG&E Kern

	PG&E Central Coast

	PG&E Los Padres 
	SCE Tehachapi & Big Creek Corridor

	SCE Antelope-Bailey

	SCE North of Lugo

	SCE East of Lugo

	SCE Eastern

	SCE LA - Metro Area 
	SDG&E

	VEA




