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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Summer Peak P \ . .
i = California ISO
igh/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Contingency Category Category 2016 2019 Summer| 2019 Spring 2024 Potential Mitigation Solutions
Description | Summer Summer
Peak Peak
Peak Peak

BULK-PK-V- voltaggs below 0.95 p.u. on multiple normal conditions A mitigation in area studies

1 buses in all cases
BULK-PK-V- voltages above 1.0 p.u. onmultiple | -\ o diions A mitigation in area studies

2 buses in all cases
BULK-PK-V- . . . trip Celilo capacitors, turn off capacitors at

3 500 kV buses in Northwest PDCI bi-pole C Bi-pole DC | upto1.14 | upto1.13 up to 1.12 upto1.14 Ostrander 500 kV
BULK-PK-V- . , . . . .

4 Robinson 345 kV, Sierra area PDCI bi-pole C Bi-pole DC 0.89 >0.9 >0.9 >0.9 turn on shunt capacitor on Robinson 345kV
BULK-PK-V- . Table Mtn-Tesla and Table Mtn-Vaca Dix turn on shunt reactor at Grizzly or turn off

5 500 kV buses in Northwest 500 KV C L-2 upto1.10 | upto1.10 <11 up to 1.10 shunt capacitors at Ostrander and Celilo
BULK-PK-V- . Table Mtn-Tesla and Tesla-Vaca Dix 500 turn on shunt reactor at Grizzly or turn off

6 500 kV buses in Northwest KV C L-2 upto1.11 [ upto1.11 upto 1.11 up to 1.11 shunt capacitors at Ostrander and Celilo
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘% California ISO

ngh/LOW Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Contingency Category Cate'go'ry 2016 2019 . 2024 Potential Mitigation Solutions
Description | Summer Off-|Summer Light| Summer Off-
Peak Load Peak

BULK-NP- 500k buses in Northwest Diablo unit # 2 B G1 | wptotd | <t <1 tum off shunt capacitors at Osirander and
1 Monroe

BULK-NP-VA Diablo 500 KV Diablo unit # 2 B G-1 11 11 A1 open D|ab|o-M|dway 500 kV line if hi vit on
2 Diablo

BULKs'NP'V' 500KV buses in Northwest Diablo-Midway # 1 and 2 500 KV c L-2 upto1.11 | upto1.11 <11 turn off shunt Caphjf)':;:;at Ostrander and

BULK-NP-V- 500KV buses in Northwest Tesla-Los Banos and Tracy-Los Banos c L2 up to 1.41 <11 A1 turn off shunt capacitors at Ostrander and
4 500 kV Monroe

BULK-NP-V 500KV buses in Northwest qu Banos-Gates # 1 and Los Banos- c L-2 up to 1.11 oy oy turn off shunt capacitors at Ostrander and
5 Midway 500 kV Monroe

BULK-NP-V- 500KV buses in Northwest Midway-Gates and Los Banos-Midway c L2 up to 1.41 <11 A1 turn off shunt capacitors at Ostrander and
6 500 kV Monroe
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Summer Peak L . "
. €2 California ISO
Transient Stab’hty ‘ S|1aping a Renewed Future
Ca Transient Stability Performance
) ategory T ,
ID Contingenc Categol 7 Potential Mitigation Solutions
geney 991" Description {2016 Summer Peak|  201® SUTMET | 5419 Spring Peak | 2024 Summer g
Peak Peak
frq below 59.6 Hz
for up to 11.6 cyc Possible modeling error, or consider
BULK}SP'TS' 20%7228 L?t}:ﬂi:wm 500 kV Table Min B T-1 no violations no violations on buses 60 kV no violations  |tripping small units; WIN&MADE, JELD-
system off Table WN, and HONEYLK
Mtn
BULK-SP-TS+ phase fault Gates 230 kV, Gates-Midway B L-1 no violations no violations no violations QB50AB tripped | cider changing protection setiings
2 |230kv for hi frq with fault ging p 9
Q622B, Q621A 96228’ QB21A
tripped for under-viy| TPPed for under-
Q%%7 for under-fr "|vit, Q557 for under- Windgap vit dev
Wheeler Rd % frq, Wheeler Rdg, Wheeler Rdg, up t0 29.3%, and
) g Windgap and Windgap and  |slow frq recovery in . . . '
Windgap and ) consider changing protection settings on
Buenavst pumps Buenavst pumps | Buenavst pumps | Wheelr Ridge area, renewable generators tripped with fault
BULK-SP-TS/3phase fault Midway 230 kV, Gates-Midway ! PUMPS 1 4rinbed for under- | tripped for under- | Q622B, Q621A |1 g PP :
B L1 tripped for under- . Midway pumps need to have fast
3 230 kV freq, Smyrna and | freq, vitdev upto | tripped for under- . . .
freq, Smyrna and . o protection to be tripped with 3-phase
. Charka Id tripped | 37.0% and slow frq |vit, Q557 for under-
Charka Id tripped . faults
for under-frg, vit |recovery in Wheeler| frg, Smyrna and
for under-frq, vit dev .
dev up to 40.5% Rdg area Charka Id tripped
up to 41.1% and
) and slow frq for under-frq
slow frq recovery in .
Wheeler Rdg area recoveryin
Wheeler Rdg area
BULK-SP-TS{3 phase 230 kV C.Costa, CCosta- 3 wind gen tripped | 3 wind gen tripped | 3 wind gen tripped | 3 wind gen tripped these are old units, don't have Under-
4 LasPositas 230 kV B L-1 for undervlt (32171, [for undervit (32171, for undervlt (32171, [for undervlt (32171, Voltage Ride Throudh
32176, 32177) 32176, 32177) 32176, 32177) 32176, 32177) 9 9
BULK-SP-TS+ 3phase fault Gates 230 kV, Gates-Arco and C L-2 no violations no violations no violations QBS0AB tripped consider changing protection settings
5 Gates-Midway 230 KV for hi frq with fault ging p 9
BULK-SP-TS{3phase fault Gates 230 kV, Gates-Gregg - —_ — Q650AB tripped . . . .
6 and Gates-Mc Call230 kV C L-2 no violations no violations no violations for hi frq with fault consider changing protection settings
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2014-20151S0

Reliability Assessment - Study Results

Study Area: PG&E Bulk - Summer Peak L . "
. €2 California ISO
Transient Stab’hty ‘ S|1aping a Renewed Future
Ca Transient Stability Performance
) ategory T ,
ID Contingenc Categol 7 Potential Mitigation Solutions
geney 991" Description {2016 Summer Peak|  201® SUTMET | 5419 Spring Peak | 2024 Summer g
Peak Peak
Q622B, Q621A Q622B, Q621A
tripped for under-vlt, | tripped for under-
Q557 for under-frg, |vit, Q557 for under-
Wheeler Rdg, frq, Wheeler Rdg, Wheeler Rdg, slow frq recovery
Windgap and Windgap and Windgap and  |in Wheel Rdg area. consider changing protection settings on
Buenavst pumps | Buenavst pumps | Buenavst pumps | Q622B, Q621A renewable qenerators trioped with fault
BULK-SP-TS13phase fault Midway 230 kV, Midway-Kemn tripped for under- | tripped for under- | tripped for under- | tripped for under- | . 9 PP :
C L-2 Midway pumps need to have fast
7 230 kV #1and 2 230 kV freq, Smyrna and | freq, Smyrnaand | freq, vitdev up to |vit, Q557 for under- rotection fo be trioped with 3-ohase
Charka Id tripped | Charka Id tripped | 36.8% slow frq | frg, Smyrna and fau“s PP P
for under-frq, vit dev| for under-frq, vit |recovery in Wheeler| Charka Id tripped
up to40.8% and | dev up to 40.3% Rdg area for under-frq
slow freq recovery andslow frq
in Wheeler Rdg recovery in
area Wheeler Rdg area
BULK-SP-TS{3 phase 230 kV C.Costa, CCosta- 3 wind gen tripped | 3 wind gen tripped | 3 wind gen tripped | 3 wind gen tripped these are old units, don't have Under-
8 LasPositas. Ceos-Lonetree 230 KV C L-2 for undervlt (32171, [for undervlt (32171,| for undervit (32171, |for undervit (32171, Voltage Ride Through
' 32176, 32177) 32176, 32177) 32176, 32177) 32176, 32177) 9 9
BULK-SP-TS{3 phase 230 kV C.Costa, CCosta-Brentwd, 3 wind gen tripped | 3 wind gen tripped | 3 wind gen tripped | 3 wind gen tripped these are old units, don't have Under-
9 Ceos-Delta230 kV C L-2 for undervlt (32171, [for undervlt (32171,| for undervit (32171, |for undervit (32171, Voltage Ride Throuah
32176, 32177) 32176, 32177) 32176, 32177) 32176, 32177) 9 9
California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Summer Off-Peak & Summer Light Load

“!‘, California ISO

Transient Stab’hty Shoping a Renewed Future
Cat Transient Stability Performance
) ategory - o .
ID Contingenc Catego " 3 Potential Mitigation Solutions
gency gory Description [2016 Summer Off-Peak 2019 Summer Light | 2024 Summer Off: 9
Load Peak
BULK-NP-TS/3phase 500 kV Midway, Midway-Diablo 500 Q621A tripped for low | o violations, these | -y, 1» 204 6208 . . o
B L-1 vit, Q559 and Q622B |units are off in the base . consider changing protection settings
1 kV . . tripped for low vt
tripped for hi frq case
BULK-NP-TS/3phase 500 kV Midway, Midway-Gates 500 Q621A tripped for low | o violations, these | -y, 1» 204 6208 . . o
B L-1 vit, Q559 and Q622B |units are off in the base . consider changing protection settings
2 kV . . tripped for low vt
tripped for hi frg case
BULK-NP-TSJ3phase 500 kv Midway, Midway-Los Banos Q621 tripped forlow | o violations, these |-y, 15 -4 9608 . . o
B L1 vit, Q559 and Q622B |units are off in the base . consider changing protection settings
3 500 kV . . tripped for low vit
tripped for hi frg case
BULK-NP-TSJ3phase 500 kV Midway, Midway-Vincent #1, Q621 tripped forlow | o violations, these |-y 15 -4 96208 . . o
B L1 vit, Q559 and Q622B |units are off in the base . consider changing protection settings
4 2 0r 3500 kV . ) tripped for low vit
tripped for hi frg case
. . Q621A tripped for low | no violations, these
BULK-NP-TS)3phase 500 kV Midway, Midway 500/230 kv B T-1 vit, Q559 and Q622B |units are off in the base Q621Aand Q6228 | e changing protection settings
5 x-former . . tripped for low vit
tripped for hi frg case
BULK-NP-TS{3phase fault Gates 230 kv, Midway-Gates Q650AB and Q636 | 0 Violatons, Nese |- nagiap and Q636 . . -
B L1 . units are off in the base i consider changing protection settings
6 230 kV tripped for low vit case tripped for low vit
Windgap, Wheelr Rdg Q621A and Q622B
and Buenavsta pumps tripped for low vit,
tripped for under- Q557 tripped for low |consider changing protection settings on
NPT ) . y frequency, Q621A and | Windgap, Wheel Rdg | frq, slow frq recovery |renewable generators tripped with fault.
BULK7NP TS gggaks\? fault Midway 230 kV, Midway-Gates B L1 Q6228 tripped for low | and Buenavs pumps | in Wheelr Rdg area, [Midway pumps need to have fast
vit, Q559 for hi frq, tripped for under-frq | Buenavst 1, Smyrna |protection to be tripped with 3-phase
Q557 for low frq; slow and Charka tripped for |faults
frq recovery in Wheel under-frg. VIt dip
Rdg area Windgap2 29.9%
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘1‘ California I1ISO

Transient Stab’hty Shoping a Renewed Future
Cat Transient Stability Performance
) ategory - o .
ID Contingenc Catego " 3 Potential Mitigation Solutions
gency gory Description [2016 Summer Off-Peak 2019 Summer Light | 2024 Summer Off: 9
Load Peak
BULK-NP-TS{3 phase fault Round Mtn, Round Mtn frq dip Round Mtn 230 | .. . . .
8 5001230 KV x-former B T-1 KV bus Kilarc gen out-of-step no violations possible modeling error
BULK-NP-TS{3 phase fault 230 kV Newark, Newark- 2 wind gen tripped for o - these are old units, don't have Under-
B L-1 undervlt (32176, no violations no violations .
9 Ravenswood 230 kV 32177) Voltage Ride Through
BULK-NP-TS|3 phase fault 230 kV Tesla, Newark-Tesla 2wind gen trpped for - - these are old units, don't have Under-
B L-1 undervit (32176, no violations no violations .
10 230 kV Voltage Ride Through
32177)
BULK-NP-TS{3 phase fault 230 kV C.Costa, CCosta- 3 wind gen tripped for | 3 wind gen tripped for | 3 wind gen tripped for these are old units, don't have Under-
11 LasPositas 230 kV B L-1 undervlt (32171, 32176, undervlt (32171, undervlt (32171, Voltage Ride Through
32177) 32176, 32177) 32176, 32177) g g
BULK{EIP_TS' i\p/hase fault Olinda 500 kV,Olinda 500/230 B T-1 no violations Kilarc gen out-of-step no violations possible modeling error
BULK-NP-TS{3phase fault Cottonwd 230 kV, Cottonwd- I i . . .
13 Olinda 230 kV B L1 no violations Kilarc gen out-of-step no violations possible modeling error
BULK-NP-TS{3 phase fauit Midway 500 kV, Midway- QG217 tipped forfow |  no violations, ese | ag 1 anq ag228 | . _—
: C L-2 vit, Q559 and Q622B |units are off in the base i consider changing protection settings
14 Vincent # 1 and #2 500 kV . tripped for low vit
for hi frq case
BULK-NP-TS|3 phase fault Midway 500 kV, Midway-Gates QG21A pped forlow| o violations, (hese | a5 ang @228 | . __
; C L-2 vit, Q559 and Q622B |units are off in the base . consider changing protection settings
15 and Midway-Los Banos 500 kV . tripped for low vit
for hi frq case
Windgap, Wheel Rdg Q621A and Q622B
and Buenavs pumps tripped for low vt
tripped for under-frq, Q557 tripped for low |consider changing protection settings on
BULK-NP-TS{3phase fault Midway 230 KV, Midway-Kemn slow frq recovery in [ Windgap, Wheel Rdg f.rq, slow frq recovery repewable generators tripped with fault.
16 #1 and 2 230KV C L-2 Wheel Rdg area, and Buenavs pumps | in Wheelr Rdg area, |Midway pumps need to have fast
Q621A and Q622B tripped for under-frq | Buenavst 1, Smyrna |protection to be tripped with 3-phase
tripped for low vt and Charka tripped for |faults
Q559 for hi frq, Q557 under-frq. Windgap2
for low frg; vit dip 30.4%
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Summer Off-Peak & Summer Light Load

“‘% Cali

fornia ISO

Transient Stab’hty Shoping a Renewed Future
Cat Transient Stability Performance
) ategory - o .
ID Contingenc Catego " 3 Potential Mitigation Solutions
gency gory Description [2016 Summer Off-Peak 2019 Summer Light | 2024 Summer Off: 9
Load Peak
BULK-NP-TS/3phase fault Gates 230 KV, Gates-Arco and Q650AB and Q636 | 0 Violatons, these |- g 0p and Q636 . . o
. C L-2 . units are off in the base . consider changing protection settings
17 Gates-Midway 230 kV tripped for low vt case tripped for low vt
BULK-NP-TS{3 phase 230 kV C.Costa, CCosta- 8 wind gen tripped for | 3 wind gen tripped for | 3 wind gen tripped for these are old units, don't have Under-
18 LasPositas, Ccos-Lonetree 230 kV ¢ -2 undenvit (32171, 32176, undervit (32171, undenit (32171, Voltage Ride Through
' 32177) 32176, 32177) 32176, 32177) g g
BULK-NP-TS{3 phase 230 kV C.Costa, CCosta-Brentwd, 3 wind gen tripped for | 3 wind gen tripped for | 3 wind gen tripped for these are old units, don't have Under-
19 Ceos-Delta230 KV C L-2 undervlt (32171, 32176, undervlt (32171, undervlt (32171, Voltage Ride Through
32177) 32176, 32177) 32176, 32177) 9 9
no violations, these
BULK-NP-TS{3phase fault Gates 230 kV, Gates-Gregg c L-2 Q650AB and Q636 units are off in the base Q650AB and Q636 consider changing protection settings

20 and Gates-Mc Call230 kV

tripped for low vit

case

tripped for low vit

California ISO/MID/RT

Page 7 of 21



2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Summer Peak

Post-Transient Thermal Overloads

“ny California ISO

Shaping a Renewed Future

California ISO/MID/RT

Loading (%)
ID Overloaded Facility Contingency Category Categor y 2016 2018 2019 Spring 2024 Potential Mitigation Solutions
Description | Summer | Summer Peak Summer
Peak Peak Peak
BULK-PK- . - .
PTT-1 Table Mtn-Vaca Dixon 500 kV normal conditions A normal <95% <95% 98.7% <95% |operate within seasonal COl nomogram
BULK-PK- reduce Lodi and Stig generation or install
PTT.2 Eight Mile-Lodi 230 kV normal conditions A normal <95% <95% 113.4% <95% |series reactor on this line, or upgrade the
line
BULK-PK- - e .
PTT-3 Oro Loma 115/70 # 2 normal conditions A Normal 107.5% <95% <95% <95% [mitigation in the area studies
BULK-PK- bypass ser caps on the remaining Round
PTT4 Rnd Mtn —Table Mtn #1 or #2 500 kV  [Rnd Mtn —Table Mtn #2 or #1 500 kV B L1 101.7% 102.3% 106.0% 100.8% [Mtn-Table Mtn 500 kV line or reduce COI
flow according to seasonal nomogram
BULK-PK- reduce Lodi and Stig generation or install
PTT-5 Eight Mile-Lodi 230 kV Captain Jack-Olinda 500 kV B L-1 <95% <95% 99.4% <95% [series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-6 Eight Mile-Lodi 230 kV Olinda-Tracy 500 kV B L1 <95% <95% 104.2% <95% |series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT.7 Eight Mile-Lodi 230 kV Table Mtn-Tesla 500 kV B L-1 <95% <95% 110.7% <95% [series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-8 Eight Mile-Lodi 230 kV Table Mtn 500/230 kV x-former B L1 <95% <95% 116.5% <95% |series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-9 Eight Mile-Lodi 230 kV Table Mtn-Vaca Dixon 500 kV B L1 <95% <95% 115.8% <95% |series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-10 Eight Mile-Lodi 230 kV Tesla 500/230 kV x-former B L-1 <95% <95% 98.9% <95% |[series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-11 Eight Mile-Lodi 230 kV Vaca Dixon-Tesla 500 kV B L1 <95% <95% 100.4% <95% |series reactor on this line, or upgrade the
line
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Summer Peak

Post-Transient Thermal Overloads

i

“f s California ISO

Shaping a Renewed Future

California ISO/MID/RT

Loading (%)
ID Overloaded Facility Contingency Category Categor y 2016 2018 2019 Spring 2024 Potential Mitigation Solutions
Description | Summer | Summer Peak Summer
Peak Peak Peak
BULK-PK- reduce Lodi and Stig generation or install
PTT-12 Eight Mile-Lodi 230 kV PDCI mono-pole B PDCI <95% <95% 100.6% <95% [series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-13 Eight Mile-Lodi 230 kV Diablo unit 2 B G-1 <95% <95% 100.6% <95% |series reactor on this line, or upgrade the
line
BULK-PK- . . . -

PTT-14 Captain Jack-Olinda 500 kV Malin- Round Mtn #1 and #2 500 kV C L-2 100.4% 105.3% 104.1% 100.1% |operate within seasonal COl nomogram
BULK-PK- . . -

PTT-15 Captain Jack-Olinda 500 kV Round Mtn-Table Mtn # 1 and # 2 500 kV C L-2 101.2% 104.9% 105.9% 100.6% |operate within seasonal COl nomogram
BULK-PK- | A, -

PTT-16 Olinda-Tracy 500 kV Round Mtn-Table Mtn # 1 and 2 500 kV C L-2 <95% <95% 105.1% <95% |operate within seasonal COI nomogram
Bg#;}( " |Olinda-Tracy 500 kv I\a/ble Min-Tesla and Table Mn-Vaca Dix 500 c L-2 <95% <95% 101.9% | <95% |operate within seasonal COl nomogram
BULK-PK- . —_

PTT-18 Table Mtn-Vaca Dixon 500 kV Tesla 500 kVstuck breaker C BRK <95% <95% 98.6% <95% [not a violation
BULK-PK- . -

PTT-19 Round Mtn 500/230 kV x-former Malin-Round Mtn # 1 and 2 500 kV C L-2 <95% <95% 101.0% <95% |operate within COl nomogram
BULK-PK- . . .

PTT-20 Delta-Cascade 115 kV Malin- Round Mtn #1 and #2 500 kV C L-2 100.7% 102.3% 102.2% 99.7% |adjust Weed phase shifter
BULKPK | Delevan-Cortina 230 kv Round Min-Table Min # 1 and # 2 500 kV c L2 | 1028% | 1081% | 97.0% | 10179 |25565S he use of COlnomogramand

PTT-21 determine is additional mitigation is required
B P |Delevan-Cortina 230 kv Tl Mtn-Tesla and Tbl Mtn-Vaca Dix 500kV |  C 12 | 106.0% | 1065% | 10a8% | 103.7% |26 the useof COlnomogramand

PTT-22 determine is additional mitigation is required
BULKPK | Cottonwd E-Round Mitn 230KV #3 [Tl Mitn-Tesla and Tol Min-Vaca Dix 500KV | G L2 | 1050% | 1061% | 117.0% | 10a.85 | “Prade theline,orlimit COlimport within

PTT-23 nomogram
BULK-PK- Cottonwood-Round Min # 2 230 kV Table Mtn-Tesla and Table Mtn-Vaca Dix 500 c L-2 <95% <95% 106.1% <95% upgrade the line, or limit COIl import within

PTT-24 kV nomogram
BULKPK | pease-E Marysville 115 kv Tl Min-Tesla and Tbl Mtn-Vaca Dix 500kV | C L-2 963% | <o5% | <os% | <oy |oouthofPalermo Project Priorto the

PTT-25 project: limit COl import within nomogram

Page 9 of 21



2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Summer Peak \

California ISO

Shaping a Renewed Future

Post-Transient Thermal Overloads ‘ 4

Loading (%)
ID Overloaded Facility Contingency Category Categor y 2016 2018 2019 Spring 2024 Potential Mitigation Solutions
Description | Summer | Summer Peak Summer
Peak Peak Peak
BULKPK- |- ble Min-Rio Os0 230 kv Thl Mtn-Tesla and Tbl Mtn-Vaca Dix 500 kV c L-2 1021% | 107.2% | 103.4% | 107.8% | pdradeterminal equipmenton thisfine
PTT-26 (approved project)
BULK-PK- reduce Lodi and Stig generation or install
PTT.27 Eight Mile-Lodi 230 kV Tbl Mtn-Tesla and Thl Mtn-Vaca Dix 500 kV C L-2 99.9% 97.5% 136.0% 103.0% (series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-28 Eight Mile-Lodi 230 kV PDCI bi-pole C PDCI <95% <95% 104.9% <95% [series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-29 Eight Mile-Lodi 230 kV Diablo-Midway #1 and 2 500 kV C L-2 <95% <95% 100.7% <95% |series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-30 Eight Mile-Lodi 230 kV Tesla-Vaca Dix& Tesla-Table Mtn 500 kV C L-2 <95% <95% 115.6% <95% [series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT.31 Eight Mile-Lodi 230 kV Round Mtn 500 kV stuck breaker C BRK <95% <95% 104.4% <95% |series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-32 Eight Mile-Lodi 230 kV Table Mtn 500 kV stuck breaker C BRK <95% <95% 106.1% <95% [series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT.33 Eight Mile-Lodi 230 kV Tesla 500 kV stuck breaker C BRK <95% <95% 104.0% <95% |series reactor on this line, or upgrade the
line
BULK-PK- reduce Lodi and Stig generation or install
PTT-34 Eight Mile-Lodi 230 kV Vac Dixon 500 kV stuck breaker C BRK <95% <95% 106.8% <95% |series reactor on this line, or upgrade the
line
Bng‘.}F;K " |Bellota-Weber 230 kv I\a}ble Min-Tesla and Table Min-Vaca Dix 500 C L-2 <95% <95% 101.9% <95% [reduce Collierville generation
BULK-PK- . . -
PTT-36 Vaca Dix-Parkway 230 kV Tesla-Vaca Dix and Tesla-Table Mtn 500 kV C L-2 <95% <95% 100.7% <95% |operate COI within seasonal nomogram
BULK-PK- . .
PTT.37 Drum-Brunswick # 2 115 kV Round Mtn-Table Mtn # 1 and 2 500 kV C L-2 <95% <95% 104.9% <95% [reduce Drum generation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Summer Peak

Post-Transient Thermal Overloads

i

“ 2 California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Contingency Category Categor y 2016 2018 2019 Spring 2024 Potential Mitigation Solutions
Description | Summer | Summer Peak Summer
Peak Peak Peak

BULK-PK- .

PTT-38 Dutch FI-Brunsw tap # 1 115 kV Round Mtn-Table Mtn # 1 and 2 500 kV C L-2 <95% <95% 98.1% <95% [reduce Drum generation
BULKPK- | Rio 0so-Gleaf Tp 115 kv Tl Min-Tesla and Tol Mtn-Vaca Dix 500kV | C -2 96.8% | <o5% | <os% | <osg |SoulhofPalermo Project Priorto the

PTT-39 project: limit COl import within nomogram
BULKPK |E Marysvl-Olivennin 115 kv Tl Min-Tesla and Tbl Mtn-Vaca Dix 500kV | C L2 | 1008% | <os% | <os% | <osy |SOuihof Palermo Project Priorto the

PTT-40 project: limit COl import within nomogram
BULK-PK- |C. Costa-Moraga # 2 230 kV (Rosstap-|C.Costa-La Positas and C. Costa-Lone Tree o o o o, |upgrade modeled starting from 2019 case,

PTT-41 |Moraga) 230 kV ¢ -2 102.9% <95% <95% <95% existing SPS to trip MossIng prior to upgrade
BULK-PK- |, .. . . ,

PTT.42 Midway-Kern #1 230 kV Midway-Kern 230 kV # 2 and 3 C L-2 103.9% <95% <95% <95% |trip Bakersfield load prior to upgrade
BULK-PK- Gregg-Ashlan 230 kV Gregg-Herndon 230 kV # 1 and 2 C L-2 155.4% <95% <95% <959  |/Shian upgrade project, SPS piror to

PTT-43 upgrade

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

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

Post-Transient Thermal Overloads

“‘% California I1ISO

Shaping a Renewed Future

Loading (%)
D Overloaded Facility Contingency Category | C39O | 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Off-Peak | LightLoad | Off-Peak
BULK-NP- . - .
PTT-1 Gates-Midway 500 kV normal conditions A normal 95.5% <95% 99.5% |if overload, reduce Path 15 flow
BULK-NP- Los Banos -Q577 SS 230 kV Los Banos-Tesla and Los Banos-Tracy 500 c L-2 105.0% <05% 117.2% reconductor the line or congestion
PTT-2 kV management
BULK-NP- | o noche-Gates 230 kV # 1 & 2 Los Banos-Gates #1 and Los Banos-Midway c L-2 <95% <95% 98.4% |no overload with appropriate RAS
PTT-3 500 kV
BULK-NP- . . . 0 0 o - .
PTT4 Gates-Midway 230 kV Midway-Gates and Midway-Los Banos 500 kV c L-2 <95% <95% 96.3% |may need to limit Path 15 if overload

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

Study Area:

Post-Transient Voltage Deviations

PG&E Bulk - Summer Peak

“‘% California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Contingency Category Dizfr?p(;gn SL2|r(7)11rr?er SLZII’(:]:T?GF 201 gesairing SLZII’(:]ZT:GF Potential Mitigation Solutions
Peak Peak Peak
SoH JpoLisTR 1150 Moss Landing 5001230 KV x-former B T <5% <5% <% | 5.30% Efé:i:vtgswf:itgﬁ‘:g’“ggéﬁfjb‘l’fsadd 2
S [NTvo swa 1150 Moss Landing 5001230 kV x-former B T-1 <5% <5% <5% 5.30% Zfé:it:r‘;gswfg‘s‘itf:;fjfl‘:gm;;éalf\f Oradda
S v swi 1150 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.30% Z(rjéiit:r\{gs,vf;itgﬂ?,rgmse(;éa,f\fbzrsadd e
BFL,JTL%F_’;' PRUNEDLE 115.0 Moss Landing 500/230 kV x-former B T <5% <5% <5% 5.10% Zfé:i:‘;gsl\j‘;it[zﬂ%mseééalf\fbzrsadd e
PR |soLEDAD 1150 Moss Landing 5001230 KV x-former B T <5% <5% <% | 560% Z‘rjé‘;it:rvtgswfg‘;t[z?]fjfl‘:gmseééalf\fbzrsadd 2
BFL,JTL%F_’? SALINAS 115.0 Moss Landing 500/230 kV x-former B T <5% <5% <5% 5.30% Zfé:i:‘;gsl\j‘;it[zﬂ%mseééalf\fbzrsadd e
SR |csTRVLLE 1150 Moss Landing 5001230 KV x-former B T <5% <5% | B0 e Landing S0 b
BETL\%F_’;(' DEL MNTE 115.0 Moss Landing 500/230 KV x-former B T <5% <5% <5% 5.30% Z?él;i?r\{gs,\:;itg?,fjf,?];m:(;éa,f\fb?fsadd 2
s |[HoLsTD 1150 Moss Landing 5001230 KV x-former B T <5% <5% | 8% | Laning S0t b
i%’g%' SNBENITO 115.0 Moss Landing 500/230 KV x-former B T <5% <5% <5% 5.30% Z?él;i?r\{gs,\:;itg?,fjf,?];m:(;éa,f\fb?fsadd 2
e [WTSNVLLE 1150 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.00% Z?é:f:r‘igswf:s‘it[z?]fjf;;mgééakp\fbzrsadd e
S |GRANT RK 1150 Moss Landing 500/230 KV x-former B T1 <5% <5% <5% 5.10% zfé:i:‘{gsl\f;‘iE’E‘;;mse(;éalf\fb‘l’jsadd e
e [BRIGTANO 1150 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.10% gfé‘j:r‘;gsw‘f‘:;t[i'ﬂ%;m;ééaxb‘;rsadd e
P JLenTs 1 600 Moss Landing 500/230 kV x-former B T1 <5% <5% <5% 5.50% zfé:i:‘{gsl\f;‘iE’E‘;;mse(;éalf\fb‘l’jsadd e
e |cABILAN 600 Moss Landing 5001230 KV x-former B T <5% <5% <% | 550% Zfé‘;i:‘;gs“:::st[i?}j%;mgééaxb%;add 2
i%’gig' SALINAS2 60.0 Moss Landing 500/230 KV x-former B T <5% <5% <5% 5.40% Zfé‘;i:‘gswla;dst[z’r‘fdﬂ%mg(;éalf\fb‘l’fsadd 2
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2014-2015 1SO Reliability Assessment - Study Results

Study Area:

Post-Transient Voltage Deviations

PG&E Bulk - Summer Peak

“‘% California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Contingency Category Dizfr?p(;gn SL2|r(7)11rr?er SLZII’(:]:T?GF 201gesairing SLZII’(:]ZT:GF Potential Mitigation Solutions
Peak Peak Peak
iﬁ%iﬁ SALINAS1 60.0 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.40% Zfé‘;itesr‘;gshj‘:it[i'ﬂ‘;;mseééalf\fb%rsadda
T [BoroNDA 600 Moss Landing 500/230 KV x-former B T-1 <5% <5% <% | 540% Efé:i:vtgswf:itgﬁ‘:g’“ggéﬁfjb‘l’fsadd 2
S |FORT ORD 600 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.30% Zfé‘;ls(fr‘;gsl\:;it[i';sdfl‘:;mseééalf\fb%rsadd e
e |DELMNTE 600 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.30% Z(rjéiit:r\{gs,vf;itgﬂ?,rgmse(;éa,f\fbzrsadd e
E;%’;Zf‘ MONTEREY 60.0 Moss Landing 500/230 kV x-former B T <5% <5% <5% 5.30% Zfé:i:‘;gsl\j‘;it[zﬂ%mseééalf\fbzrsadd e
s [Ny scHL 600 Moss Landing 5001230 KV x-former B T <5% <5% <% | 5.30% Z‘rjé‘;it:rvtgswfg‘;t[z?]fjfl‘:gmseééalf\fbzrsadd 2
e |VElO 600 Moss Landing 500/230 KV x-former B T-1 <5% <5% <5% 5.40% Zfé:i;sr‘igsl\j‘;it[z’;i‘:];m:(;éalf\fb‘l’fsadd e
s [HATTON 600 Moss Landing 5001230 KV x-former B T <5% <5% | s | Laning S0 b
e [NAVY LAB 600 Moss Landing 500/230 KV x-former B T-1 <5% <5% <5% 5.30% Zfé:f;sr‘igsl\;;itg’;fjfl‘;;m:(;éalf\fb‘l’Jrsadd e
e [RSVINRD 600 Moss Landing 5001230 KV x-former B T <5% <5% | B0 | Laning S0t b
?3%}3-25- LAURELES 60.0 Moss Landing 500/230 KV x-former B T <5% <5% <5% 5.80% Z?él;i?r\{gs,\:;itg?,fjf,?];m:(;éa,f\fb?fsadd 2
e |oTTER 600 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.90% gfé‘j:r‘;gsw‘f‘:;t[i'ﬂ%;m;ééaxb‘;rsadd e
e [FRSHXPRS 600 Moss Landing 500/230 KV x-former B T1 <5% <5% <5% 5.50% zfé:i:‘{gsl\f;‘iE’E‘;;mse(;éalf\fb‘l’jsadd e
e [BNAVSTA 600 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.60% gfé‘j:r‘;gsw‘f‘:;t[i'ﬂ%;m;ééaxb‘;rsadd e
ey [FRESTNE 600 Moss Landing 500/230 KV x-former B T <5% <5% <5% 5.60% 22:?(:‘125“;;;t[iﬂ?};"‘se(;éalf\fb%rsadd e
e |sPENCE 600 Moss Landing 500/230 kV x-former B T1 <5% <5% <5% 5.60% E?éii:‘{gs,v?:it[z';i%;mgééaxbzrsadd e

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

Study Area:

PG&E Bulk - Summer Peak

Post-Transient Voltage Deviations

“‘% California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

; ; Category 2016 2019 , 2024 o Mitiat .
ID Substation Contingenc Catego o Potential Mitigation Solutions
gency gony Description | Summer Summer 2012;?(””9 Summer g
Peak Peak Peak
BULK-PK- . 0 0 0 o adjust svds and transformer taps, or add a
PTVD-33 SNBRN JT 60.0 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.40% breaker to Moss Landing 500 kV bus
BULK-PK- . g 3 0 0 0 o adjust svds and transformer taps, or add a
PTVD-34 IND.ACRE 60.0 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.40% breaker to Moss Landing 500 KV bus
BULK-PK- . y 3 0 0 0 o adjust svds and transformer taps, or add a
PTVD-35 9 STJCT 60.0 Moss Landing 500/230 kV x-former B T1 <5% <5% <5% 5.80% breaker to Moss Landing 500 kV bus
BULK-PK- . 0 0 0 o adjust svds and transformer taps, or add a
PTVD-36 CMPHR J2 60.0 Moss Landing 500/230 kV x-former B T1 <5% <5% <5% 5.70% breaker to Moss Landing 500 KV bus
BULK-PK- . y 3 0 0 0 o adjust svds and transformer taps, or add a
PTVD-37 GONZALES 60.0 Moss Landing 500/230 kV x-former B T1 <5% <5% <5% 5.80% breaker to Moss Landing 500 kV bus
BULK-PK- . g 3 0 0 0 o adjust svds and transformer taps, or add a
PTVD-38 CAMPHORA 60.0 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.70% breaker to Moss Landing 500 KV bus
BULK-PK- . y 3 0 0 0 o adjust svds and transformer taps, or add a
PTVD-39 SOLEDAD 60.0 Moss Landing 500/230 kV x-former B T1 <5% <5% <5% 5.60% breaker to Moss Landing 500 kV bus
BULK-PK- . y 3 0 0 0 o adjust svds and transformer taps, or add a
PTVD-40 SLD ENRG 12.5 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.60% breaker to Moss Landing 500 KV bus
BULK-PK- . g 3 0 0 0 o adjust svds and transformer taps, or add a
PTVD-41 CRZY_HRS 115.0 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.20% breaker to Moss Landing 500 kV bus
BULK-PK- . y 3 0 0 0 o adjust svds and transformer taps, or add a
PTVD-42 NATIVDAD 115.0 Moss Landing 500/230 kV x-former B T-1 <5% <5% <5% 5.30% breaker to Moss Landing 500 kV bus
EI‘D%’SZK' MAXWELL 500 kV Captain Jack-Olinda 500KV B L1 560% | -550% <5% 5409, | off shunt capacitor at Olinda or request
-43 exemption
BULKPK | maxweLL 500 kv Olinda-Tracy 500 kV B L1 <5% <% | 520% <59 |turn off shunt capacilor at Olinda or request
PTVD-44 exemption
BULK-PK- , 54 buses up | 63 buses up | 85 buses up 0 .
PTVD-45 buses in NW 115 kV and below PDCI mono-pole outage B PDCI 0 6.7% 10 6.6% 10 6.3% <5% need to turn on shunt caps in Northwest
BULK-PK- . .
PTVD-46 Round Mtn 500 kV PDCI mono-pole outage B PDCI <5% <5% 5.10% <5% turn on shunt capacitors at Malin
BULK-PK- . . .
PTVD-47 Malin 500 kV PDCI mono-pole outage B PDCI <5% <5% 5.30% <5% turn on shunt capacitors at Malin
BULK-PK- ' . .
PTVD-48 Malin 230 kV PDCI mono-pole outage B PDCI <5% <5% 5.20% <5% turn on shunt capacitors at Malin

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

Study Area:

PG&E Bulk - Summer Peak

Post-Transient Voltage Deviations

“} California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
; ; Category 2016 2019 , 2024 o Mitiat .
ID Substation Contingency Category o, 2019 Spring Potential Mitigation Solutions
Description
p Summer Summer Peak Summer
Peak Peak Peak
BULK-PK- . .
PTVD-49 Capt Jack 500 kV PDCI mono-pole outage B PDCI <5% <5% 5.20% <5% turn on shunt capacitors at Malin
BULK-PK- . .
PTVD-50 Burns 500 kV PDCI mono-pole outage B PDCI <5% <5% 5.20% <5% turn on shunt capacitors at Malin
BULK-PK- . 0 0 o 0 due to Russel City generation being off, further
PTVD-51 Rusel City 230 kV East Shore-San Mateo 230 kV B L-1 <5% <5% 5.30% <5% review with PTO
BULK-PK- 0 0 0 0 due to Russel City generation being off, futher
PTVD-52 East Shore 230 East Shore-San Mateo 230 kV B L-1 <5% <5% 5.30% <5% review with PTO
BULK-PK- . 0 0 o 0 due to Russel City generation being off, further
PTVD-53 Rusel City 15 kV# 1 and 2 East Shore-San Mateo 230 kV B L-1 <5% <5% 5.30% <5% review with PTO
BULK-PK- . 0 0 0 0 due to Russel City generation being off, further
PTVD-54 Rusel City 18 kV East Shore-San Mateo 230 kV B L1 <5% <5% 5.30% <5% review with PTO

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Summer Off-Peak & Summer Light Load

Post-Transient Voltage Deviations

“} California ISO

Shaping a Renewed Future

ID Substation Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

Select..

Select..

Select..

Potential Mitigation Solutions

No post-transient voltage deviations identified.

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Summer Peak

Single Contingency Load Drop

“3, California ISO

Shaping a Renewed Future

Category

D Contingency Categony | pescription

Amount of Load Drop (MW)

Select..

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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2014-2015 I1SO Reliability Assessment - Study Results

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

Single Contingency Load Drop

= 2 California ISO

Shaping a Renewed Future

ID

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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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Summer Peak

Single Source Substation with more than 100 MW Load

“)y California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

Select..

Select.. Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Summer Off-Peak & Summer Light Load
Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

ID Substation

Load Served (MW)

Select..

Select.. Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: PG&E Humboldt - Summer Peak é ‘ . .
e overong > California ISO
ermai Uverioads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Increase output from Fairhaven.
HUMB-SP-T- Essex Jct - Arcata - Fairhaven 60kV  [Essex Jct - Arcata - Fairhaven 60 kV Line Northern Humboldt Long term study
1 line (Between Fairhaven - Arcata (ARC_JT2X-ARCA & BLUELKPP  12.47 Unit C L-1/G-1 <100% <100% 102%  |(reconfigure lines at Arcata) /
JCT2) D1 Demand Response / Energy storage
solutions.
HUMB-SP-T- |Humboldt Bay - Humboldt No.1 60 kV |Humboldt Bay - Eureka 60 kV Line & Humboldt ” 0 0 0 . .
2 |Line (HUMBOLDT-HMBLT JT) Bay - Humboldt No.2 60 kV Line ¢ L1 101% 3% 101%|Adjust generation at Humboldt Bay
HUMB-SP-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 60 kV Line (HUMBOLDT-HMBLT & Humboldt Bay - C L-1-1 101% <100% 100% P I y
3 . kV generation following first
Humboldt No.2 60 kV Line :
contingency for Category C
HUMB-SP-T-1, 2 tonville - Wilits 60KV line Bridgevile 60/12 kV Transformer & Humboldt C L-1-1 <100% | 102% | <100% |Bridgevile - Garberville 115KV line
4 Bay - Rio Dell 60kV line

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

Study Area: PG&E Humboldt - Winter Peak ‘ . .
L “1 California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
" - Category 2016 . 2024 N ,
ID Overloaded Facility Worst Contingency Category Description Winter 201 gev;/Lnter Winter Potential Mitigation Solutions
Peak Peak
Increase Output from Fairhaven unit.
HUMB.p.T. |[ESSe Jct - Arcata - Fairhaven 60KV (BLUELKPP 1247 UnitID 1 & Essex Jot Dg‘r’fislf:dNitnﬁgitT_iEn‘;‘t’;ﬂ;’f&n
line (Between Fairhaven - Arcata Arcata - Fairhaven 60 kV Line (ARC_JT2X- B G-1/L-1 <100% <100% 120% P ' ) . g
1 JCT2) Arcata) term study (reconfigure lines at
Arcata) / Demand Response / Energy
storage solutions.
Increase Output from Fairhaven unit.
HUMB-WP-T- Fairhaven - Humboldt 60kV FAIRHAVN  13.80 Unit ID 1 & Essex Jct - Drop load at Fairhaven / Sierra Pac
” line(Between Arcata JCT2 - Sierra Pac |Arcata - Fairhaven 60 kV Line (ARC_JT2X- B G-1/L41 <100% <100% 103%  [Lumber sub if overload persists.
Lumber Sub Tap) Arcata) Alternatively explore SPS / Demand
Response / Energy storage solutions.
HUMB-WP-T- Fairhaven - Humboldt 60kV FAIRHAVN  13.80 Unit ID 1 & Essex Jct -
3 line(Between Fairhaven - Sierra Pac  |Arcata - Fairhaven 60 kV Line (ARC_JT2X- B G-1/L-1 <100% <100% 101%
Lumber Sub Tap) Arcata)
: FAIRHAVN  13.80 Unit ID 1 & Essex Jct - Increase Output from Blue Lake PP.
HUMB-WP-T-| Fairhaven - Humboldt 60kV Arcata - Fairhaven 60 kV Line (ARC_JT2X- B G1/L1 | <100% | <100% | 113% |Drop Load at Arcata if Overload
4 line(Between Arcata JCT2 - Humboldt) .
Arcata) persists.
Increase Output from Fairhaven unit.
HUMB-WP-T- Fairhaven - Humboldt 60kV FAIRHAVN  13.80 Unit ID 1 & Essex Jct - Drop load at Fairhaven / Sierra Pac
5 line(Between Arcata JCT2 - Sierra Pac |Arcata - Fairhaven 60 kV Line (ARC_JT2X- C L-1-1 <100% <100% 103% |Lumber sub if overload persists.
Lumber Sub Tap) Arcata) Alternatively explore SPS / Demand
Response / Energy storage solutions.

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

Study Area: PG&E Humboldt - Winter Peak é ‘ . .
Thermal Overloads ‘ 4 qu 'F?m IRO |dSFO
1(1pmgo enewe vture
Loading (%)
" - Category 2016 . 2024 N ,
ID Overloaded Facility Worst Contingency Category Description Winter 201 gev;/Lnter Winter Potential Mitigation Solutions
Peak Peak

HUMB-WP-T- Fairhaven - Humboldt 60kV FAIRHAVN  13.80 Unit ID 1 & Essex Jct -

6 line(Between Fairhaven - Sierra Pac  |Arcata - Fairhaven 60 kV Line (ARC_JT2X- C L-1-1 <100% <100% 101%

Lumber Sub Tap) Arcata)
. FAIRHAVN  13.80 Unit ID 1 & Essex Jct - Increase Output from Blue Lake PP.
HUMB;WP'T' :::ér(gaeﬁr:eertlxrrrc];t;?;djg'?;v Humbodt |/YC21a - Faifiaven 60 kV Line (ARC_JT2X- C L-1-1 <100% | <100% | 113% |Drop Load at Arcata if Overload
Arcata) persists.

HUMB-WP-T-[{Humboldt Bay - Humboldt No.1 60 kV [Humboldt Bay - Eureka 60 kV Line & Humboldt 0 0 0 . .

8 Line (HUMBOLDT-HMBLT JT) Bay - Humboldt No.2 60 kV Line C L-1-1 <100% 100% 100% |Adjust generation at Humbldt 60kV
HUMB-WP-T-{Humboldt Bay - Rio Dell Jct 60kV line  [Humboldt 115/60 No.2 Transformer & ” 0 0 0 . .

9 (Between Newburg - Rio Dell Tap) Humboldt 115/60 No.1 Transformer ¢ T-1-1 10% <100% <100% - |Adjust generation at Humbldt 60kV
HUMB-WP-T-| Rio Dell Jct-Bridgeville 60 kV Humboldt 115/60 No.2 Transformer & ” 0 0 0 . .

10 (between Carlotta-Swns Flat) Humboldt 115/60 No.1 Transformer ¢ T-1-1 101% <100% <100% - |Adjust generation at Humbldt 60kV
HUMB-WP-T-(Rio Dell Jct-Bridgeville 60 kV (between [Humboldt 115/60 No.2 Transformer & ” 0 0 0 . .

11 |Swns Flat - Bridgeville 60 kV) Humboldt 115/60 No.1 Transformer ¢ T-1-1 101% | <100% | <100% \Adjustgeneration at Humbldt 60KV
HUME;';NP'T' Laytonvile - Willts 60KV line E:‘(’DBEETT;)" 8?%:‘i;/gzci‘ﬁf&%g/i\T/PT'ransformer c L-1-1 <100% | 106% | <100% |Bridgevile - Garberville 60KV line

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

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

“3 California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
o . Category 2016 2019 YT .
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
v liity Ingency gory Description | Summer | Summer N/A °
Off-Peak | Light Load

HUMB-NP-T- [Humboldt Bay - Rio Dell Jct 60kV line |Humboldt 115/60 No.1 Transformer & ” 0 0 .

1 (Between Newburg - Rio Dell Tap)  |Humboldt 115/60 No.2 Transformer ¢ T-1-1 <100% | 103% N/ |Reduce Humboldt 60kV generation.

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

Study Area: PG&E Humboldt - Summer Peak

Voltage Deviations

“)y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingency Category Description | Summer | Summer | Summer Potential Mitigation Solutions

Peak Peak Peak

HUMB-SP- . . ] ]

VD-1 HOOPA 60 kV Humboldt - Maple Creek 60 kV Line B L1 16% <5% <5% Maple Creek SVC

HU\I)AE?- -ZSP' MPLE CRK 60 kV Humboldt - Maple Creek 60 kV Line B L-1 15% <5% <5%

HU\I)AE?- -:,’SP' RDGE CBN 60 kV Humboldt - Maple Creek 60 kV Line B L-1 12% <5% <5%

HU\'\/AS _48P_ RUSS RCH 60 kv Humboldt - Maple Creek 60 kV Line B L-1 15% <5% < 5%

HU\'\/AS :,)SP_ WILLWCRK 60 kV Humboldt - Maple Creek 60 kV Line B L1 16% <5% < 5%

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Winter Peak ‘

“fL‘y California ISO

VOItage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 . 2024 e .
ID Substation Worst Contingency Category Description Winter 201 g WLnter Winter Potential Mitigation Solutions
Peak ea Peak
HUMB-WP- Essex Jct - Arcata - Fairhaven 60 kV Line i 0 0 0 New Cap bank needed in the 7-10 year timeframe.
VD-1 ORICK 60 kV (ARC_JT2X-ARCA B LA 8% Y% 13% In the short term use PG&E action plan.
HUMB-WP- Essex Jct - Arcata - Fairhaven 60 kV Line i 0 o o
VD2 ARCATA 60 kV (ARC_JT2X-ARCA B L-1 8% 9% 13%
HUMB-WP- Essex Jct - Arcata - Fairhaven 60 kV Line i 0 o 0
VD-12 TRINIDAD 60 kV (ARC_JT2X-Arcata) B L-1 8% 9% 13%
HUMB-WP- Essex Jct - Arcata - Fairhaven 60 kV Line i 0 o 0
VD-3 SIMPSON 60 kV (ARC_JT2X-ARCA B L-1 % 8% 13%
HUMB-WP- Essex Jct - Arcata - Fairhaven 60 kV Line i 0 o 0
\VD-4 BCHIPMIL 60 kV (ARC_JT2X-ARCA B L-1 % 8% 12%
HUMB-WP- Essex Jct - Arcata - Fairhaven 60 kV Line i 0 o 0
VD-5 BIG_LAGN 60 kV (ARC_JT2X-ARCA B L-1 8% 9% 13%
HUMB-WP- Essex Jct - Arcata - Fairhaven 60 kV Line 0 o 0
VD-6 BLUE LKE 60 kV (ARC_JT2X-ARCA B L-1 % 8% 13%
HUMB-WP- Essex Jct - Arcata - Fairhaven 60 kV Line 0 o 0
VD-7 BLUELKPP 60 kV (ARC_JT2X-ARCA B L-1 % 8% 13%
HUMB-WP- .
VD-8 HOOPA 60 kV Humboldt - Maple Creek 60 kV Line B L-1 16% <5% <5% |Maple Creek SVC
HU\'\;'S_';NP' MPLE CRK 60 kV Humboldt - Maple Creek 60 KV Line B L-1 15% <5% <5%
HU\DADB_%VP' RDGE CBN 60 kV Humboldt - Maple Creek 60 kV Line B L1 12% <5% <5%
HUO"D?;\QVP' RUSS RCH 60 kV Humboldt - Maple Creek 60 KV Line B L-1 15% <5% <5%
HUO"DEﬁvsVP' WILLWCRK 60 kV Humboldt - Maple Creek 60 KV Line B L-1 16% <5% <5%

California ISO/MID/RT




2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concern identified.

California ISO/MID/RT Page 7 of 17



2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Peak

£

California ISO

High/Low Voltage \ 1 Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

No high/low voltage concerns identified.

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

Study Area: PG&E Humboldt - Winter Peak

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Deztj'?p(:g 0 2016 Winter | 2019 Winter | 2024 Winter Potential Mitigation Solutions
Peak Peak Peak
. . May need a cap bank in the 7 - 10 year time
HUMB-WPVY ik 60 kv Essex.Jct - Arcata - Faihaven 60 kV Line B L-1 0.9085 0.9012 0.8473  |frame. In the short term use PG&E's
1 (ARC_JT2X-ARCA .
Summer action plan.
HUMB-WP-V- Essex Jct - Arcata - Fairhaven 60 kV Line
9 ARCATA 60 kV (ARC_JT2X-ARCA B L-1 0.937 0.9297 0.882
HUMB-WP-V- Essex Jct - Arcata - Fairhaven 60 kV Line
3 SIMPSON 60 kV (ARC_JT2X-ARCA B L-1 0.9307 0.9236 0.8698
HUMB-WP-V- Essex Jct - Arcata - Fairhaven 60 kV Line
A BCHIPMIL 60 kV (ARC_JT2X-ARCA B L-1 0.9325 0.9255 0.8738
HUMB-WP-V- Essex Jct - Arcata - Fairhaven 60 kV Line
5 BIG_LAGN 60 kV (ARC_JT2X-ARCA B L1 0.9124 0.9051 0.8514
HUMB-WP-V- Essex Jct - Arcata - Fairhaven 60 kV Line
5 BLUE LKE 60 kV (ARC_JT2X-ARCA B L1 0.931 0.924 0.8702
HUMB-WP-V- Essex Jct - Arcata - Fairhaven 60 kV Line
7 TRINIDAD 60 kV (ARC_JT2X-ARCA B L1 0.9151 0.9077 0.8542
HUMBE;WP'V' MPLE CRK 60 kV Humboldt - Maple Creek 60 kV Line B L-1 0.8597 >0.9 >0.9 Maple Creek SVC
HUMB-WP-V- Humboldt 115/60 No.2 Transformer &
9 HOOPA 60 kV Humboldt 115/60 No.1 Transformer C L-141 0.8892 >0.9 >0.9 Maple Creek SVC
HUMB-WP-V- Bridgeville 60/12 kV Transformer & Rio Dell
BRDGVLLE 60 kV Jct - Bridgeville 60 kV Line (CARLOTTA- C L-1-1 0.8099 >0.9 >0.9 Bridgeville - Garberville 115kV line
10
PCLUMBER
HUMB-WP-V Bridgeville 60/12 kV Transformer & Rio Dell
11 FRT SWRD 60 kV Jct - Bridgeville 60 kV Line (CARLOTTA- C L-1-1 0.821 >0.9 >0.9
PCLUMBER
HUMB-WP-V- Bridgeville 60/12 kV Transformer & Rio Dell
12 FRUITLND 60 kV Jct - Bridgeville 60 kV Line (CARLOTTA- C L-1-1 0.81 >0.9 >0.9
PCLUMBER
HUMB-WP-V Bridgeville 60/12 kV Transformer & Rio Dell
13 GRBRVLLE 60 kV Jct - Bridgeville 60 kV Line (CARLOTTA- C L-1-1 0.8367 >0.9 >0.9

PCLUMBER

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Winter Peak

B2 il
High/Low Voltage ‘ v Cdl |Fg} ;EQGI gewle§:8
Cat Voltage (PU)
ID Substation Worst Contingency Category Dezcer?(:irg 0 2016 Winter | 2019 Winter | 2024 Winter Potential Mitigation Solutions
P Peak Peak Peak

HUMB-WP-V Bridgeville 60/12 kV Transformer & Rio Dell

14 KEKAWAKA 60 kV Jct - Bridgeville 60 kV Line (CARLOTTA- C L-1-1 0.8403 >0.9 >0.9

PCLUMBER

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

Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load s ‘ . .
High/Low Voltage ‘ 4 Cdl IF&EQ al gewle§:8
Voltage (PU)
D Substation Worst Contingency Category Dij:erigp(:irg n 2016 Summer| 2019 Summer Select Potential Mitigation Solutions
Off-Peak Light Load b

No high/low voltage concerns identified.

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

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

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

Potential Mitigation Solutions

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

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

Study Area: PG&E Humboldt - Winter Peak

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

ID Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016 Winter | 2019 Winter | 2024 Winter
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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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Humboldt - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

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

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: PG&E Humboldt - Winter Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

2016 Winter Peak

2019 Winter Peak

2024 Winter Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

Single Source Substation with more than 100 MW Load

& Calif

ornia I1SO

Shaping a Renewed Future

Substation

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

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

NCNB-SP-T- |Mendocino - Clegr Lake 60 kV Line #1 Konocti - Eagle Rock 60KV B L1 96% 104% <100% Clgar Lake 60kV system

1 between Mendocino - Upper Lake Reinforcement Project
| Cemeon ot Lakeraniey _|{cnoct - Eogo Rk sk I O R e
NCNB-SP-T- |Clear Lake—HoPIand 60KV line Konocti - Eagle Rock 60KV B L1 139% 154% <100% Clgar Lake 60kV system

3 (between Granite-Hopland) Reinforcement Project
NCNB-SP-T- |Clear Lake - Eagle Rock 60 kV Line #1 . 0 0 o, |Clear Lake 60kV system

4 |(Between CLERLKE - KONOCT))  |Ronocti- Eagle Rock 60KV B L 1% 127% | <100% ocinforcement Project
NCNB-SP-T-1, 1 pland 115/60kV Transformer Konocti - Eagle Rock 60KV B L-1 99% 101% | <1000 |CiearLake 60KV system

5 Reinforcement Project
NCNB-SP-T- |Clear Lake - Eagle Rock 60 kV Line #1 |GEYSER # 3 - CLOVERDALE 115K B L1 989 102% <100% Clear Lake 60kV system

6 (Between KONOCTI6 - EGLE RCK)  |(CLOVERDALE 115KV to MPE TA ° ° ° [Reinforcement Project
NCNB-SP-T- | Tulucay - Napa 60kV line #1 (between [Tulucay - Napa #2 60 kV (Tulucay 60 kV to B L1 110% <100% <100% Napa - TquF:ay .No. 1 60kV line

7 TULCAY1 - TULCY JT) Basalt 60 kV) updgrade will mitigate the overload
NCNB-SP-T- |Mendocino - Clear Lake 60 kV Line #1 |POTTRVLY Unit ID 1 & Konocti - Eagle Rock 0 0 o, |Clear Lake 60kV system

8 between Mendocino - Upper Lake 60kV B G171 <100% 107% <100% Reinforcement Project
i e ik B el e e R e e
NCNB-SP-T- |Clear Lake-Hopland 60kV line POTTRVLY Unit ID 1 & Konocti - Eagle Rock 0 0 o, |Clear Lake 60kV system

10 (between Granite-Hopland) 60kV B G171 140% 156% <100% | Reinforcement Project
NCNB-SP-T- |Clear Lake - Eagle Rock 60 kV Line #1 |POTTRVLY Unit ID 1 & Konocti - Eagle Rock e 0 0 o, |Clear Lake 60kV system

11 (Between CLER LKE - KONOCTI) 60kV B G171 3% 131% <100% Reinforcement Project

California ISO/MID/RT
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. . . GEYSER # 3 - CLOVERDALE 115K . , .
NCNB-SP-T- | Bridgeville - Qarbgrwlle BQkV line (CLOVERDALE 115KV to MPE TA & Cortina - c LA-1 115% 113% <100% Br@gewlle - Garberville 115k\{ line.
12 (Between Bridgeville - Fruitiand JCT) Mendocino 115 kV Line Adjust Humboldt Bay Generation
NCNB-SP-T- |Garberville - Laytonville 60kV line Geysers #5 - Geyser #3 115 kV (Q184 Tap to ” 0 0 0
13 (between Garberville - Kekawaka Jct) |Geyser 56) & Cortina - Mendocino 115 kV Line ¢ L1 <100% <100% 108%
NCNB-SP-T- Bridgeville - Garberville 60kV line GEYSER # 3 - CLOVERDALE 115K
1 (Between Fruitiand JCT - Fort Seward |(CLOVERDALE 115KV to MPE TA & Cortina - C L-1-1 116% 114% <100%
Jet) Mendocino 115 kV Line
Disable Flip Flop scheme at Lucern.
. . . GEYSER # 3 - CLOVERDALE 115K Adjust Geysers 115kV generation at
NCN?':P'T' %°ertt$:e'n'\",\f::§§'c?:o1_1fﬁl’e'r':f Jy  |(CLOVERDALE 115KV to MPE TA & EAGLE C L-1-1 108% 107% | <100% |Eagle Rock & at Indian Vly. Drop
ROCK 115/60 KV BANK NO.1 Load at Ukiah and Lucern if Overload
persists.
, . . GEYSER # 3 - CLOVERDALE 115K
NCNE:'GSP'T' (Eiii'vlaen '\L"l?::r‘r’fjtm :nljgnv\'}?‘; (CLOVERDALE 115KV to MPE TA & EAGLE c L-1-1 106% | 106% | <100%
y ROCK 115/60 KV BANK NO.1
NCNB-SP-T- |Eagle Rock - Cortina 115kV line MENDOQINO 115/60 .KV BANK NO.1 & Cortina c LA-1 <100% 100% <100% Adjust Geysers 115kV generation at
17 (Between Eagle Rock - HomeStk Tap) |- Mendocino 115 kV Line Eagle Rock
Eagle Rock - Cortina 115kV line Mendocino- Ukiah 115 kV(Mendocino 115kV to . ,
NCNB-SP-T- | Between HomeStk Tap - Highland |CALPELLA 115k & Cortina - Mendocino 115 kV| G L-1-1 100% 100% 1005, |Rdlust Geysers T15kV generation at
18 Jet2) Line Eagle Rock
NCNB-SP-T- |Eagle Rock - Cortina 115kV line Geysers #5 - Geyser #3 115 kV (Q184 Tap to c LA-1 <100% <100% 102% Adjust Geysers 115kV generation at
19 (Between Highland Jct2 - Cache Jct1) |Geyser 56) & Cortina - Mendocino 115 kV Line ° ° °  |Eagle Rock

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

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

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
" - Category 2016 . 2024 N ,
ID Overloaded Facility Worst Contingency Category Description Winter 201 g WILnter Winter Potential Mitigation Solutions
Peak e Peak
NCNB-WP-T-| . . Mendocino- Willits- Fort Bragg 60 0 0 o, |Clear Lake 60kV system
1 Philo Jet - Elk 60kV kV(Mendocino sub 60KV B LA 102% <100% | <100% | 2einforcement Project
NCNB-WP-T- [Tulucay - Napa #1 60kV line (Between |Tulucay - Napa #2 60 kV (Tulucay 60 kV to B L1 115% <100% <100% Napa - Tqulcay 'No. 1 60kV line
2 Tulucay - Tulucay Jct) Basalt 60 kV) updgrade will mitigate the overload
NCNB-WP-T-|, . GEYSER 78&8 Unit ID 1 & Mendocino- Willits- 0 0 o, |Clear Lake 60kV system
3 Philo Jet - Elk 60kV Fort Bragg 60 kV(Mendocino sub 60kV B G-I 104% <100% | <100% | eeinforcement Project
Disable Flip Flop scheme at Lucern.
BT L . . Eagle Rock- Cortina 115 kV (Eagle Rock 115kV Adjust Geysers 115kV generation at
NCNB 4WP T é°ertt$:en“"l\f::§§é?:o1_1f&l’e'r'gf Jy |loLowerLake) & GEYSER #3-CLOVERDALE|  C L-1-1 113% 108% | <100% |Eagle Rock & at Indian Vly. Drop
115K (CLOVERDALE 115KV to MPE Tap) Load at Ukiah and Lucern if Overload
persists.
: GEYSER # 3 - CLOVERDALE 115K . ,
NCNB-WP-T- [Eagle Rock.- Rede Bud 115kV line (CLOVERDALE 115KV to MPE Tap) & Cortin - c L1-1 103% 939% <100% Adjust Geyserys generation at Eagle
5 (Between Highland Jct 1 - Cache Jct 2) . . Rock
Mendocino 115 kV Line
. GEYSER # 3 - CLOVERDALE 115K . .
NCNB-WP-T- [Eagle Rock - Rede Bud 115kV line (CLOVERDALE 115KV to MPE Tap) & Cortina - c L-1-1 103% 93% <100% Adjust Geyserys generation at Eagle
6 (Between Cache Jct 2 - Redbud Jet 2) ) . Rock
Mendocino 115 kV Line
: GEYSER # 3 - CLOVERDALE 115K . ,
NCNB-WP-T- [Eagle Rock - Rede Bud 115kV line (CLOVERDALE 115KV to MPE Tap) & Cortin - C L1-1 103% 939% <100% Adjust Geyserys generation at Eagle
7 (Between Redbud Jct 2 - Redbud) . . Rock
Mendocino 115 kV Line
NCNB-WP-T-|Santa Rosa - Corona 115kV (Between [FULTON 230/115 kV Bank # 4 & FULTON 0 0 0
8 Bellevue - Penngrove) 230/115 kV Bank # 9 C L-1-1 118% <100% <100% |3rd 230/115kV transformer at Fulton
NCNB-WP-T-|Santa Rosa - Corona 115kV (Between |FULTON 230/115 kV Bank # 4 & FULTON ” 0 0 0
9 Penngrove - Corona) 230/115 kV Bank £ 9 C L-1-1 119% <100% <100% |3rd 230/115kV transformer at Fulton
NCNB-WP-T- . . FULTON 230/115 kV Bank # 4 & FULTON 0 0 0
10 Corona - Lakeville 115kV line 2301115 kV Bank 9 c L-1-1 126% <100% <100% [3rd 230/115KkV transformer at Fulton

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2016 . 2024 N ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
Yy gency gory Description | Winter 201geV;/||(nter Winter 9
Peak Peak
Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub
NCNB1'¥VP'T' Philo Jct - Elk 60KV 115kv to Hopl & Mendocino- Willts- Fort Bragg | C L-1-1 124% | <100% | <100% Sﬁ?ﬁoﬁiﬁnggﬂéﬁm
60 kV(Mendocino sub 60KV )
NCNB-WP-T-|Mendocino - Philo Jct - Hopland 60kV |MENDOCINO 115/60 KV BANK NO.1 & c T-141 96% 128% 105% Drop Load at Elk, Philo and Big River
12 line (Between Philo Jct - Hopland Jct) |MENDOCINO 115/60 kV BANK # 3 ° ° °  as needed.
NCNB-WP-T-[Mendocino - Hartley 60kV(Between  [Clear Lake- Hopland 60 Kv(Clear Lake 60 KV c L1-1 Diveraed | Diveraed | Diveraed Install a new 45 MVAR Cap Bank in
13 Mendocino - Upper Lake) sub to Granite) & Konocti - Eagle Rock 60kV 9 9 98¢ lthe Mendocino Wilits area.
NCNB-WWP-T-|Mendocino - Hartley 60KV (Between |- OCK 11/60 KV BANKNO.1 & Clear . . . Install a new 45 MVAR Cap Bank in
Lake- Hopland 60 Kv(Clear Lake 60 KV sub to C L-1-1 Diverged | Diverged [ Diverged . -
14 Upper Lake - Hartley) Granit the Mendocino Willits area.
EAGLE ROCK 115/60 KV BANK NO.1 & Clear .
NCNB-WP-T-| i artiey - Clear Lake 60KV Lake- Hopland 60 Kv(Clear Lake 60 KV sub to C L-1-1 | Diverged | Diverged | Diverged |Stall @ new 45 MVAR Cap Bankin
15 Granit the Mendocino Willits area.
NCNB-WP-T- [Clear Lake - Holpand 60kV (Between |Mendocino -Clearlake 60 kV (Mendocino Sub c LA-1 Diveraed | Diverqed | Diveraed Install a new 45 MVAR Cap Bank in
16 Clear Lake - Granite) 60 kV to Upper & Konocti - Eagle Rock 60kV g g g the Mendocino Willits area.
NCNB-WP-T- [Clear Lake - Holpand 60kV (Between |Mendocino -Clearlake 60 kV (Mendocino Sub C L1-1 Diveraed | Diveraed | Diveraed Install a new 45 MVAR Cap Bank in
17 Granite - Hopland Jct) 60 kV to Upper & Konocti - Eagle Rock 60kV 9 9 9 the Mendocino Willits area.
Mendocino- Ukiah 115 kV(Mendocino 115kV to
NCNB-WP-T- CALPELLA 115k & GEYSER # 3 - . . . Install a new 45 MVAR Cap Bank in
1g  [Hopland Jet 115/60KV ransformer | o\ eonAl F 115K (CLOVERDALE 115KVto|  C L1 | Diverged | Diverged | Diverged | yiendocino Willts area.
MPE TA
NCNB-WP-T-|Fulton - Hopland 60kV (Between Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub ” 0 0 0 .
19 |Hopland Jct - Cloverdale) 115kv to Hopl & Konacti - Eagle Rock 60KV ¢ LA 105% | 110% | <100% |Drop Load at Ukaiah

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

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

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
" - Category 2016 . 2024 N ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
Y geney 9| Description | Winter 20126\’:"(“” Winter g
Peak Peak
NCNB-WP-T- GEYSER # 3 - CLOVERDALE 115K
20 Eagle Rock - Konocti 60kV (CLOVERDALE 115KV to MPE TA & Cortina - C L-1-1 136% 119% <100% |(Drop Load at Ukaiah
Mendocino 115 kV Line
NCNB-WP-T- [Fulton - Hopland 60kV (Between Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub ” 0 0 0 .
21 |Cloverdale Jct - Geysers Jc) 115kv to Hopl & Konocti - Eagle Rock 60KV ¢ L 9% 103% | <100% - |Drop Load at Ukaiah
NCNB-WP-T-|Fulton - Hopland 60kV (Between Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub 0 0 0 .
22 Geysers Jct - Fitch Mnt Tap) 115kv to Hopl & Konocti - Eagle Rock 60kV ¢ L1 98% 102% <100% |Drop Load at Ukaiah
NCNB-WP-T- [Fulton - Hopland 60kV (Between Ukiah-Hopland-Cloverdale 115 kV (Ukiah sub ” 0 0 0 .
23 FTCHMTNP - Fulton) 115kv to Hopl & Konocti - Eagle Rock 60KV ¢ L 190% ) <100% ) <100% - Drop Load at Ukaiah
The line is overloaded after the
. . . Ignacio - Alto Voltage Conversion
O Sl 1K Sopat gyshvamae- | g || oo | i | o e .
g ' Sanrafael #3 115kV line to a higher
rating.
The line is overloaded after the
NCNB-WP-T-[Ignacio - San Rafael 115kV #3 Ignacio - San Rafael No. 2 115 kV(New) & Igngmo - Alto Voltage Converspn
. ) C L-1-1 <100% 101% 99%  |Project. Reconductor the Ignacio -
25 (Between Las Gallinas - San Rafael)  |lgnacio - San Rafael No. 3 115 kV . .
Sanrafael #3 115kV line to a higher
rating.
This is the new 115kV line being built
NCNB-WP-T- . Ignacio - San Rafael No. 3 115 kV & Ignacio - ” 0 0 0 as a part of Ignacio - Alto Voltage
26 lgnacio - San Rafael #2 115kV San Rafael No.3 115 kV ( Ignacio 115 kv to Las ¢ L1 <100% 7% 1% conversion project. Build the line to a

minimum of 620 Amps LTE rating.

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2016 . 2024 N ,
ID Overloaded Facility Worst Contingency Category Description Winter 201 g WILnter Winter Potential Mitigation Solutions
Peak e Peak
This is the new 115kV line being built
NCNB-WP-T-[Ignacio - San Rafael #2 115kV IGNACO B 115/60.00 kV BANK No. 1 & c LA-1 <100% 107% 110% as a part of Ignacio - Alto Voltage
27 (BetweenSan Rafael - Greenbrae) IGNACO A 115/60.00 kV BANK No. 2 ° ° ° |conversion project. Build the line to a
minimum of 620 Amps LTE rating.
NCNB-WP-T- [Tulucay - Napa #1 60kV line (Between |FULTON 230/115 kV Bank # 4 & Tulucay - c L1-1 1229 <100% <100% Napa - Tulucay No. 1 60kV line
28 Tulucay - Tulucay Jct) Napa #2 60 kV (Tulucay 60 kV to Basalt 60 kV) ° ° ° |updgrade will mitigate the overload
NCNB-WP-T- . . FULTON 230/115 kV Bank # 4 & IGNACO A 0 0 o, |lgnacio - Alto Voltage Conversion
29 Ignacio A - Ignacio B 60kV 115/60.00 KV BANK No. 2 C L-1-1 101% <100% <100% Project
BT Ignacio _Alto 60 kV ( Ignacio A 60kv to Ignacio . .
NONBNPT-| s200 SNACOR 200 28T et 60 k & Ignacio - Ato - Saulsalio #260KV | ¢ L4 | 6% | <100% | <100y [9naco- Ao Voltage Conversion
: (IGNACO A 60.00t Joct
WP Ignacio _Alto 60 kV ( Ignacio A 60kv to Ignacio . .
NCNB?)}NP T :E?éZHMLTg'OBg D1 600 32684 1t 60 k & Ignacio - Alto - Saulsalito # 2 60 kV c L-1-1 152% | <100% | <100% 'F‘;’rr:i‘:'cct’ Alto Voltage Conversion
’ (IGNACO A 60.00 t Ject
. . |lgnacio - Alto - Saulsalito # 1 60 kV (IGNACO A . .
NONB NPT lonaco - ‘F\{':;ai?‘j\éfetwee” 19"a%10 150,00 t & Ignacio - Alto - Saulsalito #260kV | C L4 | 13 | <100% | <d0ps [9naco Ao Voltage Conversion
(IGNACO A 60.00t ot
. Ignacio - Alto - Saulsalito # 1 60 kV (IGNACO A . .
NONE JR-T-| grecd J'Cf{tgfg:r\]grzgwee” 58N 160,00 t & Ignacio - Alto - Saulsalito # 2 60 kV c L1-1 137% | <100% | <1005 [Sneco-Allo Voltage Conversion
(IGNACO A 60.00 t Ject
This line is overloaded after the
NCNB-WP-T-|Ignacio - Alto 60kV (Between IGNACO B 115/60.00 kV BANK No. 1 & c L-1-1 <100% 108 11 Ignacio - Alto voltage conversion
34 GreenBrae - Alto) IGNACO A 115/60.00 kV BANK No. 2 ° ° °  |project. Build the line to a higher

rating.

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

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

“‘1‘ California ISO

Thermal Overloads Shasing s Romowed Fukuse
Loading (%)
ID Overloaded Facility Worst Contingency Category Dct:eztcerigpc;irgn V%/?rjtgr 2019 Winter V%/ionztir Potential Mitigation Solutions
Peak Peak Peak
NCNB-WP-T-[Ignacio - Alto 60kV (Between Alto - IJ%T%(z)iok:&A:;Onggig\-/ ,&Ilt%n-a;i:u'lo\sglti)tl;\/;(; Iggi(\:}o c LA-1 121% <100% <100% Ignacio - Alto Voltage Conversion

35 |AltoJet1)

(IGNACO A 60.00t

Project.

California ISO/MID/RT
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2014-2015 I1SO 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 (%)
- : Category 2016 2019 Mt .
ID Overloaded Facilit Worst Contingenc Catego 7 Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J
Off-Peak | Light Load

No thermal overload concerns identified.

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

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

Voltage Deviations

“3 California ISO

Shaping a Renewed Future

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

NC\'/“[?_'EP' UKIAH 115 kV "C"KE‘;‘ECE’C; mih 115 kV(Mendocino 115kVto | g L1 6% 6% 5%  |PG&E Summer Action Plan
NCNB-SP- ) ) .

VD-2 GRANITE 60 kV Konocti - Eagle Rock 60kV B L1 10% 12% <5% |Clear Lake 60kV system reinforcement project
NCNB-SP- ) ) .

VD-3 HARTLEY 60 kV Konocti - Eagle Rock 60kV B L1 11% 12% <5% |Clear Lake 60kV system reinforcement project
NCNB-SP- ) ) .

VD-4 CLER LKE 60 kV Konocti - Eagle Rock 60kV B L1 12% 15% <5% |Clear Lake 60kV system reinforcement project
NCNB-SP- ) ) .

VD5 KONOCTI6 60 kV Konocti - Eagle Rock 60kV B L1 22% 26% 5% Clear Lake 60kV system reinforcement project
NCNB-SP- ) ) .

VD-6 LOWR LKE 60 kV Konocti - Eagle Rock 60kV B L1 23% 21% <5% |Clear Lake 60kV system reinforcement project
NCNB-SP- ) ) .

VD-7 MIDDLTWN 60 kV Konocti - Eagle Rock 60kV B L1 25% 29% <5% |Clear Lake 60kV system reinforcement project
NCNB-SP- ) ) .

VD-8 UPPR LKE 60 kV Konocti - Eagle Rock 60kV B L-1 8% 10% <5% |Clear Lake 60kV system reinforcement project

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

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

Voltage Deviations

“} California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 . 2024 e .
ID Substation Worst Contingency Category Description Winter 201 g WLnter Winter Potential Mitigation Solutions
Peak ea Peak
NCNB-WP- Mendocino- Willits- Fort Bragg 60 i 0 0 0 i
VD-1 ELK 60 kV KV(Mendocino sub 60KV B L-1 16% <5% <5% |Big River SVC
NCNB-WP- Mendocino- Willits- Fort Bragg 60 i 0 0 0 i
VD-2 PHILO 60 kV KV(Mendocino sub 60KV B L-1 1% <5% <5% |Big River SVC
NCNB-WP- Mendocino- Willits- Fort Bragg 60 i 0 0 0 I
VD-3 GARCIA 60 kV KV(Mendocino sub 60KV B L-1 16% <5% <5% |Big River SVC
NCNB-WP- ) 0 0 0 . .
VD-4 GRANITE 60 kV Konocti - Eagle Rock 60kV B L1 7% 7% <5% |Clear Lake 60kV system reinforcement project
NCNB-WP- ) 0 0 0 . .
VD5 HARTLEY 60 kV Konocti - Eagle Rock 60kV B L1 7% 7% <5% |Clear Lake 60kV system reinforcement project
NCNB-WP- Mendocino- Willits- Fort Bragg 60 0 0 0 I
VD-6 BIG RIVR 60 kV KV(Mendocino sub 60KV B L-1 18% <5% <5% |Big River SVC
NCNB-WP- ) 0 0 0 . .
VD-7 CLER LKE 60 kV Konocti - Eagle Rock 60kV B L1 9% 9% <5% |Clear Lake 60kV system reinforcement project
NCNB-WP- ) 0 0 0 . .
VD-8 KONOCTI6 60 kV Konocti - Eagle Rock 60kV B L-1 16% 16% <5% |Clear Lake 60kV system reinforcement project
NCNB-WP- ) 0 0 0 . .
VD-9 LOWR LKE 60 kV Konocti - Eagle Rock 60kV B L-1 17% 16% <5% |Clear Lake 60kV system reinforcement project
NCNB-WP- ) 0 0 0 . .
\VD-10 MIDDLTWN 60 kV Konocti - Eagle Rock 60kV B L-1 17% 17% <5% |Clear Lake 60kV system reinforcement project
NCNB-WP- Mendocino- Willits- Fort Bragg 60 o o o I
VD-11 PNT ARNA 60 kV KV(Mendocino sub 60KV B L-1 16% <5% <5% |Big River SVC
NCNB-WP- ' 0 0 0 i i
\VD-12 UPPR LKE 60 kV Konocti - Eagle Rock 60kV B L1 6% 6% <5% |Clear Lake 60kV system reinforcement project

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

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

Voltage Deviations

“} California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category D%Ztcer?p?irgn Sjr?11r:er Sjr?:n?er N/A Potential Mitigation Solutions
Off-Peak | Light Load

NCNB-NP- ) ) .

\VD-1 KONOCTI6 60 kV Konocti - Eagle Rock 60kV B L1 <5% 6% <5% |Clear Lake 60kV system reinforcement project
NCNB-NP- ) ) .

VD2 LOWR LKE 60 kV Konocti - Eagle Rock 60kV B L1 <5% 6% <5% |Clear Lake 60kV system reinforcement project
NCNB-NP- ) ) .

\VD-3 MIDDLTWN 60 kV Konocti - Eagle Rock 60kV B L1 <5% 6% <5% |Clear Lake 60kV system reinforcement project
NP | NRTHTWR 115 kv Oleum - North Tower Christie 1151/ (North 1 L1 6% 6% | <5% |PGAE Action Plan

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay - Summer Peak

»'

“), California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
D Substation Worst Contingency Category Diiﬁ?p(;g 0 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions

Peak Peak Peak

NCNB;SP'V' GRANITE 60KV Konocti - Eagle Rock 60KV B L1 08989 08793 09871 ;';Zrc't'ake 60KV system reinforcement

NONBSPA" HaRTLEY 60Ky Konocti - Eagle Rock 60KV B L1 08624 | 08615 0.9725

NONB SPA oL Lice g0y Konocti - Eagle Rock 60KV B L1 08693 | 08456 0.9764

NONB 5P konoc e 6ok Konocti - Eagle Rock 60KV B L1 0.7867 0.749 0.9772

NONB SPA L owR Lie 0k Konocti - Eagle Rock 60KV B L1 07518 | 07073 0.9993

NONB SPA L owR Lie 0k EAGLE ROCK 115/60 KV BANK NO.1 B T-1 0.7531 0.7071 0.9997

NONB SPA* oL 6ok Konocti - Eagle Rock 60KV B L1 06982 | 06441 10872

NONB SPA* uppr Le 0k Konocti - Eagle Rook 60KV B L1 0918 | 0847 0.9835

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

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

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Deztj'?p(:g 0 2016 Winter | 2019 Winter | 2024 Winter Potential Mitigation Solutions
Peak Peak Peak
NCNB-WP-V- Mendocino- Willits- Fort Bragg 60 -
1 ELK 60 kV KV(Mendocino sub 60KV B L-1 0.8698 >0.9 >0.9 Big River SVC
NCNB-WP-V- Mendocino- Willits- Fort Bragg 60 -
9 GARCIA 60 kV KV(Mendocino sub 60KV B L-1 0.8731 >0.9 >0.9 Big River SVC
NCNB-WP-V- Mendocino- Willits- Fort Bragg 60 -
R BIG RIVR 60 kV KV(Mendocino sub 60KV B L-1 0.8566 >0.9 >0.9 Big River SVC
NCNB-WP-V- Mendocino- Willits- Fort Bragg 60 A
4 PNT ARNA 60 kV KV(Mendocino sub 60K B L-1 0.873 >0.9 >0.9 Big River SVC
NCNB-WP-V- FRT BRGG 60 kV an Bragg - Elk 60kV (Fort Bragg to Big B L1 0.9047 0.8831 0.8622 In§tgll 45 MVAR Cap bank in the Mendocino
5 River) Willits area
NCNB-WP-V-|  REENBRE 60 kv Ignacio _Alto 60 kV ( Ignacio A 60kv to B L-1 0.8991 >0.9 >0.9 Ignacio - Alto Voltage conversion project
6 Ignacio Jct 60 k
NCNB%WP'V' KONOCTI6 60 kV Konocti - Eagle Rock 60KV B L1 0.8507 0853 >09 gr'gjaegake 60KV system reinforcement
NCNB;;WP'V' LOWR LKE 60 kV Konocti - Eagle Rock 60KV B L-1 0.8322 0.8345 >0.9 gr'gjaerctLake 60KV system reinforcement
NCNB;NP'V' MIDDLTWN 60 kV Konocti - Eagle Rock 60KV B L-1 0.8027 0.805 >0.9 gr'gjaerctLake 60KV system reinforcement
NCNB-WP-V- Ignacio - Alto - Saulsalito # 2 60 kV . . )
10 SAUSALTO 60 kV (IGNACO A 60.00t B L1 0.8834 >0.9 >0.9 Ignacio - Alto Voltage conversion project
NCNB-WP-V-| - oRONA 115 kv FULTON 2307115 kV Bank # 4 & Corona- c L1-1 0.8832 >0.9 >09  |3rd 230/115kV Fulton transformer
1 Lakeville 115kV)
NCNB-WP-V- FULTON 230/115 kV Bank # 4 & FULTON
12 COTATI 60 kV 230/115 KV Bank # 9 C L-1-1 0.7794 >0.9 >0.9 3rd 230/115kV Fulton transformer
NCNB{?’ PV EULTON 115 KV c L-1-1 0.8116 >0.9 >0.9 3rd 230/115kV Fulton transformer
NCNB1'XVP'V' LAGUNA 60 kv c L-1-1 0.7942 >0.9 >0.9 3rd 230/115kV Fulton transformer
NCNB1';’V P-V- MOLIN 60 kv c L-1-1 0.8073 >0.9 >0.9 3rd 230/115kV Fulton transformer
NCNEZ'(\SN PV MONROE1 115 kv c L-1-1 0.8185 >0.9 >0.9 3rd 230/115kV Fulton transformer

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

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

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Cat Voltage (PU)
D Substation Worst Contingency Category Dezci?piirgn 2016 Winter | 2019 Winter | 2024 Winter Potential Mitigation Solutions
Peak Peak Peak
NCNB{;’V P-V-|MONROE2 115 kv c L1-1 08178 509 509 [3rd 230/115KkV Fulton transformer
NCNEZ';N P-V-|caLISTGA 60 kv c L1-1 06881 509 509 [3rd 230/115KkV Fulton transformer
NCNEZ'E\)N P-V-|FORT RSS 60 kV c L1-1 0.7284 509 509 [3rd 230/115KkV Fulton transformer
NCNBZ'(\)N PV SLMN CRK 60 kv c L1-1 0.74 >0.9 >09  [3rd 230/115KV Fulton transformer
NCNBZ':NP'V' ST HELNA 60 kV c L-1-1 07616 >09 >09  |3rd 230/115KV Fulton transformer
GEYSER #3 - CLOVERDALE 115K . .
NCNB- WPk 60 kv (CLOVERDALE 115KV to MPE TA & Cortina| ~ C L1-1 0.7721 08881 >0 |l 45 MVAR Cap bank in the Mendocino
22 ) , Willits area
- Mendocino 115 kV Line
NCNBZ';N PV PHILO 60 KV c L-1-1 0.7907 0.8921 >09
NONE WPV Garcia 60 kv c L1 | o749 | 08912 >09
NCNBZ';N P-V-l covELOG 60 KV c L-1-1 07813 0.8537 >09
NONS PV waRTLEY 60 kv c 14 | 08348 | 08956 >09
NONE PV s 6o ky c L1 | 08083 | 0.8941 >09
NCNBZ';N P-V-|BIG RIVR 60 kv c L1-1 07726 0.894 509
GEYSER #3 - CLOVERDALE 115K
NCNB-WP-V- (CLOVERDALE 115KV to MPE TA & Install 45 MVAR Cap bank in the Mendocino
29 |UKIAHTISKY Mendocino- Ukiah 115 kV(Mendocino 115V | L 0132 01057 7% \wits area
to CALPELLA 115k
NONE VPV | cLovroLe 115 kv c L4 | 07593 | 07981 >09
NCNB?":NP'V' HPLND JT 115 kv c L1-1 0.7627 0.7965 >0.9

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

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

“), California ISO

High/Low Voltage Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Dezcer?(:irg 0 2016 Winter | 2019 Winter | 2024 Winter Potential Mitigation Solutions
P Peak Peak Peak
NCNB-WP-V- Ignacio - Alto - Saulsalito # 2 60 kV
3 ALTO 60 kV (IGNACO A 60.00 t & Ignacio - Alto - C L-1-1 0.7838 >09 >09 Ignacio - Alto Voltage conversion project
Saulsalito # 1 60 kV (IGNACO A 60.00 t
NCNB-WP-V- Ignacio - Alto - Saulsalito # 2 60 kV
33 Greenbrae 115 kV (IGNACO A 60.00 t & San Rafael-Green C L-1-1 >0.9 0.8995 0.896 Ignacio - Alto Voltage conversion project
Bay 115kV(New)

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

Study Area: PG&E North Coast & North Bay- Summer Off-Peak & Summer Light Load & ‘ . .
. =2 California ISO
High/Low Voltage ‘ Shaping a Renewed Future
Voltage (PU)
D Substation Worst Contingency Category Dij:erigp(:irg n 2016 Summer| 2019 Summer N/A Potential Mitigation Solutions
Off-Peak Light Load

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Winter Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)

2016 Winter
Peak

2019 Winter
Peak

2024 Winter
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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2014-2015 ISO Reliability Assessment - Study Results

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

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay - Summer Peak

Single Source Substation with more than 100 MW Load

“)y California I1ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E North Coast & North Bay- Winter Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

2016 Winter Peak

2019 Winter Peak

2024 Winter Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO 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

“‘?‘y Call;

fornia ISO

Shaping a Renewed Future

Substation

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

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: PG&E North Valley - Summer Peak é ‘ . .
L <’ California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
30110 GLENN 230 31722 . .
nyvl-SP-T-1 GLENN 60.0 2 A Base Case 994 <100 <100  [Reconductoring or transfer Anita load
31480 WYANDTTE 115 31518 . .
nyvl-SP-T-2 WYANDJT1 115 1 A Base Case 95.5 95.3 103.3  |Reconductoring or transfer Anita load
31722 GLENN  60.0 31733 . .
nyvl-SP-T-3 CAPYSWCH  60.0 3 A Base Case 120.8 122.7 132.6  |Reconductoring or transfer Anita load
31722 GLENN  60.0 31734 . .
nyvl-SP-T-4 HAMILTON  60.0 2 A Base Case 95.3 97.2 104.1  |Reconductoring or transfer Anita load
31731 CAPAYJCT 60.0 31736 . .
nyvl-SP-T-5 HEADGATE  60.0 3 A Base Case 974 98.7 106.9 |Reconductoring or transfer Anita load
31733 CAPYSWCH  60.0 31731 . .
nyvl-SP-T-6 CAPAYJCT 600 3 A Base Case 120.8 122.8 132.6  |Reconductoring or transfer Anita load
31735 CHICOJT 60.0 31738 . .
nyvl-SP-T-7 ANITA 600 3 A Base Case 122.4 124.3 135.8  |Reconductoring or transfer Anita load
30110 GLENN 230 31722 B1_58_BLCKBUTT  9.11UnitID1& L
nyvl-SP-T-8 GLENN 60.0 2 B3_65_Glenn 230/60 KV Transformer No. 1 B L-1/G-1 <100 106.6 117.4  |Explore potential mitigation
nyvl-SP-T-9 31486 CARIBOU. 115 31488 C1_19_Caribou 230 kV Bus w/o CB112 Trip C1 Bus 106.3 104.8 102.1  |Caribou Thermal SPS
GRIZJCT 1151
nyvl-SP-T-10 B3|;:\118D8 GF§|125J?T 115 31512BIG C1_19_Caribou 230 kV Bus w/o CB112 Trip C1 Bus 129.2 127.5 124.8  [Caribou Thermal SPS
nyvl-SP-T-11 31516 WYANDJT2 115 31512 C1_19_Caribou 230 kV Bus w/o CB112 Trip C1 Bus 137.8 136.0 133.1  |Caribou Thermal SPS
BIGBEND 115 2
31482 PALERMO 115 31506 . . . . Short Term: Interim NVLY Area
nyvl-SP-T-12 HONCJT1 115 1 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge diverge <100 Summer Action Plan
31482 PALERMO 115 31516 . . . . . Short Term: Interim NVLY Area
nyvl-SP-T-13 WYANDJT2 115 2 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge diverge diverge Summer Action Plan

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

Study Area: PG&E North Valley - Summer Peak é ‘ . .
L <’ California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
31486 CARIBOU 115 30255 . . . . . Short Term: Interim NVLY Area
nyvl-SP-T-14 CARBOUM 230 11 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge diverge diverge Summer Action Plan
31486 CARIBOU 115 31488 . . . . . Short Term: Interim NVLY Area
nyvI-SP-T-15 GRIZJCT 115 1 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge diverge diverge Summer Action Plan
31488 GRIZJCT 115 31512 BIG . . . . . Short Term: Interim NVLY Area
nyvl-SP-T-16 BEND 115 1 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge diverge diverge Summer Action Plan
31516 WYANDJT2 115 31512 . . . . . Short Term: Interim NVLY Area
nyvl-SP-T-17 BIGBEND 115 2 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge diverge diverge Summer Action Plan
31580 CASCADE  60.0 31581 , Short Term: Interim NVLY Area
nyvl-SP-T-18 OREGNTRL  60.0 1 C1_34_Cottonwood 115 kV Bus Section 2 C1 Bus 137.5 <100 <100 Summer Action Plan
31581 OREGNTRL 60.0 31578 . Short Term: Interim NVLY Area
nyvl-SP-T-19 LOMS JCT  60.0 1 C1_34_Cottonwood 115 kV Bus Section 2 C1 Bus 125.9 <100 <100 Summer Action Plan
Short Term: Interim NVLY Area
31504 TBLE MTN 115 31497 C1_42A _BUS FAULT AT 31504 TBLE MTN Summer Action Plan, Long Term:
WVESPT-20 1\ DAME § 115 1 Bus1 115.00 ¢t Bus 103 M22 <100 | New Table Mt - Sycamore 115 kV
Project
Short Term: Interim NVLY Area
31514 PARADSE 115 31494 C1_42A_BUS FAULT AT 31504 TBLE MTN Summer Action Plan, Long Term:
WVESPT-21 10 GBENTP 115 1 Bus1 115.00 ¢t Bus 103 118 <100 | New Table Mt - Sycamore 115 kV
Project
Short Term: Interim NVLY Area
31501 CHICOTP1 115 31504 C1_42A _BUS FAULT AT 31504 TBLE MTN Summer Action Plan, Long Term:
WESPT-22 1 ra e TN 115 1 Bus1 115.00 ¢t Bus 101 s <100 | New Table Mt - Sycamore 115 kV
Project
31604 COTTONWD 60.0 31607 |[C1_52_BUS FAULT AT 31602 COLEMAN Short Term: Interim NVLY Area
WESPT-23 | eep B UT 600 1 60.00 ¢t Bus 1951 <100 <100\ Summer Action Plan
31607 REDBJT 60.0 31608 RED |C1_52_BUS FAULT AT 31602 COLEMAN Short Term: Interim NVLY Area
ny-SPT-24 8 FF 60,0 1 60.00 ¢ Bus 1951 <100 <100 S mmer Action Plan

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

Study Area: PG&E North Valley - Summer Peak é “ . .
L <’ California ISO
erma Over Oads Shuph]g a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
31580 CASCADE  60.0 31581  |C1_53_BUS FAULT AT 31604 COTTONWD Short Term: Interim NVLY Area
-SP-T-25 SREGNTRL 60,0 1 60.00 C1 Bus 2320 <100 <100 | Summer Action Plan
31581 OREGNTRL 60.0 31578 |C1_53_BUS FAULT AT 31604 COTTONWD Short Term: Interim NVLY Area
ESP-T-261, Gms ucT 600 1 60.00 C1 Bus 2188 <100 <100 |Summer Action Plan
31583Q720TP 600 31596 C1_53_BUS FAULT AT 31604 COTTONWD Short Term: Interim NVLY Area
WESP-T271s00TH 60,0 1 60.00 C1 Bus 1160 <100 <100 S ummer Action Plan
31602 COLEMAN  60.0 31606  |C1_53 BUS FAULT AT 31604 COTTONWD Short Term: Interim NVLY Area
y-SP-T-281 0 N ueT 60,0 1 60.00 C1 Bus 1558 <100 <100 |Summer Action Plan
31606 CLMN JCT 60.0 31608  |C1_53_BUS FAULT AT 31604 COTTONWD Short Term: Interim NVLY Area
-SP-T-29 | e D BLEF 60,0 1 60.00 C1 Bus 129 <100 <100 S ummer Action Plan
31486 CARIBOU 115 30255  |C1-36_BUS FAULT AT 31482 PALERMO Short Term: Interim NVLY Area
-SP-T-301 - arBOUM 230 11 115.00 C1 Bus 1036 1036 1038 1oy mmer Action Plan
31580 CASCADE 600 31581  |C2_1_COTTONWOOD CB 462 OR 482 Short Term: Interim NVLY Area
yVSP-T-311 OREGNTRL 60,0 1 STUCK C2 CB 1028 <100 <100 S ummer Action Plan
SpT.ap| S1462PALERMO 115 31516 [C2_11_TABLE MOUNTAIN CB 203 BUS o o8 dverce | dverge | diverge SO Term: Interim NVLY Area
y WYANDJT2 115 2 PARALLEL STUCK g g 98 |summer Action Plan
.Sp.T.33| 31486 CARIBOU 115 30255 [C2_11_TABLE MOUNTAIN CB 203 BUS o o8 verce | dverge | diverge ST Term: Interim NVLY Area
y CARBOUM 230 11 PARALLEL STUCK g g 98 |summer Action Plan
.Sp.T.34| 31486 CARIBOU 115 31488 [C2_11_TABLE MOUNTAIN CB 203 BUS o o8 e | diverce | diverge SOt Term: Interim NVLY Area
WP 9% lGRIZUCT 115 1 PARALLEL STUCK g g 9 |summer Action Plan
.Sp.T.35| 31488 GRIZJCT 115 31512BIG [C2_11_TABLE MOUNTAIN CB 203 BUS o o8 vorce | dverge | diverge |5 Term: Interim NVLY Area
y BEND 115 1 PARALLEL STUCK g g 98 |summer Action Plan
ispT.ag| 31516 WYANDUT2 115 31512 [C2_11_TABLE MOUNTAIN CB 203 BUS o o8 e | diverce | diverge SO Term: nterim NVLY Area
ySP-1-0 lBIGBEND 115 2 PARALLEL STUCK g g 9 |summer Action Plan
.cp.T.37| 31482PALERMO 115 31516 [C2_12_TABLE MOUNTAIN CB 203 BUS o o8 ivorce | dverge | diverge |5 Term: Interim NVLY Area
y WYANDJT2 115 2 PARALLEL STUCK g g 98 |summer Action Plan
.Sp.T.3g| 31486 CARIBOU 115 30255 [C2_12_TABLE MOUNTAIN CB 203 BUS o o8 dverce | dverge | diverge SO Term: Interim NVLY Area
y CARBOUM 230 11 PARALLEL STUCK g g 9¢ |summer Action Plan

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

Study Area: PG&E North Valley - Summer Peak
' ' €A California 1SO
Thermal overloads ‘ Shuph]g a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
.Sp.T.ag| 31466 CARIBOU 115 31488 [C2_12_TABLE MOUNTAIN CB 203 BUS o o8 dverce | dverce | diverae ST Term: Inerim NVLY Area
y GRIZJCT 115 1 PARALLEL STUCK g g 9 |summer Action Plan
.Sp.4g | 3148 GRIZICT 115 31512 BIG C2_12_TABLE MOUNTAIN CB 203 BUS o o8 dverce | dverce | diverge SO Term: Inerim NVLY Area
y BEND 115 1 PARALLEL STUCK g g 98 |Summer Action Plan
spoaq | 31516 WYANDUT2 115 31512 [C2_12_TABLE MOUNTAIN CB 203 BUS o o8 dverce | dverce | diverae SO Term: Inerim NVLY Area
y BIGBEND 115 2 PARALLEL STUCK g g 98 |summer Action Plan
.SP-T2| 31482PALERMO 115 31516 [C2_14_TABLE MOUNTAIN CB 412 BUS o o8 dverce | dverge | diverae SO Term: Inerim NVLY Area
y WYANDJT2 115 2 PARALLEL STUCK g 9 98 |summer Action Plan
P43 | 31486 CARIBOU 115 30255 [C2_14_TABLE MOUNTAIN CB 412 BUS o o8 verce | diverce | diverae SO Term: Interim NVLY Area
y CARBOUM 230 11 PARALLEL STUCK g g 98 |summer Action Plan
P-4 | 31466 CARIBOU 115 31488 [C2_14_TABLE MOUNTAIN CB 412BUS o o8 dverce | dverge | diverge SO Term: Interim NVLY Area
y GRIZJCT 115 1 PARALLEL STUCK g g 98 |summer Action Plan
P45 | 1488 GRIZICT 115 31512BIG [C2_14_TABLE MOUNTAIN CB 412 BUS o o8 iverce | dverce | diverae SO Term: Inerim NVLY Area
y BEND 115 1 PARALLEL STUCK g g 98 |summer Action Plan
.SP-T4G| 31518 WYANDUT2 115 31512 [C2_14_TABLE MOUNTAIN CB 412 BUS o o8 dverce | dverge | diverge SO Term: Interim NVLY Area
y BIGBEND 115 2 PARALLEL STUCK g g 98 |summer Action Plan
31580 CASCADE  60.0 31581  |C2_15_COTTONWOOD BUS PARALLEL BKR Short Term: Interim NVLY Area
yVSP-T-471 OREGNTRL 60,0 1 STUCK 115KV C2 CB 1599 <100 <100 | ummer Action Plan
31581 OREGNTRL  60.0 31578 [C2_15_COTTONWOOD BUS PARALLEL BKR Short Term: Interim NVLY Area
-SP-T-481, oms JcT 600 1 STUCK 115KV c2 CB 1483 <100 <100 | Summer Action Plan
31580 CASCADE  60.0 31581  |C2_2 COTTONWOOD CB 462 OR 482
ny-SP-T-A | Sl o e STCKWISPS ) CcB 103.1 <100 <100 |Cascade SPS
31482 PALERMO 115 31516 . . . Short Term: Interim NVLY Area
nyvl-SP-T-50 WYANDJT2 115 2 C2_9_TABLE MOUNTAIN CB 412 STUCK C2 CB diverge diverge diverge Summer Action Plan
31486 CARIBOU 115 30255 . . . Short Term: Interim NVLY Area
nyvl-SP-T-51 CARBOUM 230 11 C2_9_TABLE MOUNTAIN CB 412 STUCK C2 CB diverge diverge diverge Summer Action Plan
31486 CARIBOU 115 31488 . . . Short Term: Interim NVLY Area
nyWSP-T-82| S ot 115 1 C2_9_TABLE MOUNTAIN CB 412 STUCK ) CB dverge | dverge | diverge [0 PO PDD
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak é ‘ . .
L <’ California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

31488 GRIZJCT 115 31512 BIG . . . Short Term: Interim NVLY Area
nyvl-SP-T-53 BEND 115 1 C2_9_TABLE MOUNTAIN CB 412 STUCK C2 CB diverge diverge diverge Summer Action Plan

31516 WYANDJT2 115 31512 . . . Short Term: Interim NVLY Area
nyvl-SP-T-54 BIGBEND 115 2 C2_9_TABLE MOUNTAIN CB 412 STUCK C2 CB diverge diverge diverge Summer Action Plan

B2_2_Cottonwood - Round Mountain #2 230 kV ) .

nyvl-gp-T-55 | 30105 COTWD.E = 1230 30245 | 5% "a3 ™4 Round Mountain No.1 500/230 c3 N-1-1 100.8 100.8 100.9 |2Nort Term: Interim NVLY Area

ROUND MT 230 3 Summer Action Plan

kV Transformer

31482 PALERMO 115 31516 B2_24_Caribou-Table Mountain 230 kV Line & Short Term: Interim NVLY Area
nyV-SP-T-56 |y wvaNDuT2 115 2 B2_44_Palermo-Wyandotte 115 kV Line c3 N-1-1 134 8.2 1295 | Summer Action Plan

31110 BRDGVLLE 60.0 31120 |B2_36_Bridgeville-Cottonwood 115 kV Line & Short Term: Interim NVLY Area
MWVSPT-ST | e UTLDT 60,0 1 B3_32_Trinity No.1 115/60 KV Transformer c3 N-1-1 103.2 <100 <100\ Symmer Action Plan

31120 FRUTLDJT 60.0 31122 B2_36_Bridgeville-Cottonwood 115 kV Line & Short Term: Interim NVLY Area
MyV-SP-T-58 | e rowWRDUT 600 1 B3_32_Trinity No.1 115/60 kV Transformer c3 N-1-1 108.7 <100 <100 |3 mmer Action Plan

31122 FTSWRDJT 60.0 31116  |B2_36_Bridgeville-Cottonwood 115 kV Line & Short Term: Interim NVLY Area
NYV-SPT-99 1 sRBRVLLE 600 1 B3_32_Trinity No.1 115/60 KV Transformer c3 N-1-1 1017 <100 <100\ Summer Action Plan

31556 TRINITY ~ 60.0 31564 B2_40_Cascade-Cottonwood 115 kV Line & Short Term: Interim NVLY Area
nyV-SP-T-60 | FoNCHGLH - 60.0 1 B2_62_Cascade-Benton-Deschutes 60 kV Line | C° N-1-1 146.1 <100 <100 lsummer Action Plan

31566 KESWICK  60.0 31582 B2_40_Cascade-Cottonwood 115 kV Line & Short Term: Interim NVLY Area
VESP-T-6T IsTL L WATR - 600 1 B2_62_Cascade-Benton-Deschutes 60 kv Line | ° N-1-1 186.0 <100 <100 |summer Action Plan

31580 CASCADE  60.0 31582 B2_40_Cascade-Cottonwood 115 kV Line & Short Term: Interim NVLY Area
MESPT-62 T L WATR - 60.0 1 B2_62_Cascade-Benton-Deschutes 60 KV Line | - N-1-1 1806 <100 <100 lsummer Action Plan

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

Study Area: PG&E North Valley - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
B2_45_Palermo-Pease 115 kV Line & ] .
nyvl-Sp-T-g3 | 32290 OLIVH JT 115 32214 RIO- |55 6™ Table Mountain No.2 230/115/60 kV C3 N-1-1 119.0 <100 <qpp | hort Term: Interim NVLY Area
0SO 115 1 Summer Action Plan
Transformer
B2_48_Palermo-Nicolaus 115 kV Line & ) .
nyvl-Sp-T-g4 | 31482 PALERMO. 115 31506 |5 0™ oble Mountain No.2 230/115/60 kV c3 N-1-1 1014 | <100 <qgp | 2nort Term: Interim NVLY Area
HONCJT1 1151 Summer Action Plan
Transformer
B2_48_Palermo-Nicolaus 115 kV Line & ) .
nyvl-Sp-T-g5 | 32200 PEASE 115 31506 B3_28 Table Mountain No.2 230/115/60 kV c3 N-1-1 101.4 <100 <1pp | hort Term: Interim NVLY Area
HONCJT1 1151 Summer Action Plan
Transformer
B2_51_Sycamore Creek-Notre Dame-Table ) .
nyvI-SP-T-66 l\il‘:’fo B1U1T5T§ 15 31504 TBLE |\ untain 115 kV Line & B2 53 Table c3 N-1-1 1490 | <100 <100 :hfnr:nzr?c'ﬁ'gfggnNVLY Area
Mountain-Butte No.1 115 kV Line a
B2_51_Sycamore Creek-Notre Dame-Table ) .
nyvl-gp-T-g7 | $1900BUTTE 115 31501 Mountain 115 kV Line & B2_53_Table c3 N-1-1 130.8 <100 <qgp | Nort Term: Interim NVLY Area
CHICOTP1 115 1 . . Summer Action Plan
Mountain-Butte No.1 115 kV Line
B2_51_Sycamore Creek-Notre Dame-Table ] .
ayvl-Sp-T-gg | 1901 CHICOTPT 115 31504 |y tain 115 KV Line & B2 53 Table c3 N-1-1 149.8 <100 1036 |onort Term: Interim NVLY Area
TBLEMTN 115 1 . . Summer Action Plan
Mountain-Butte No.1 115 kV Line
B2_53_Table Mountain-Butte No.1 115 kV Line ) .
nyvl-Sp-T-go | 31900 BUTTE 115 31804 TBLE | "py 51 o camore Creek-Notre Dame-Table | C3 N-1-1 149.0 <100 <qgp | Snort Term: Interim NVLY Area
MTN 115 2 . . Summer Action Plan
Mountain 115 kV Line
B2_53_Table Mountain-Butte No.1 115 kV Line ) .
nyvl-gp-7.70 | 31903 CHICOTPZ =415 31500185 51 Sycamore Creek-Notre Dame-Table | C3 N-1-1 <100 | <00 | <top [Snort Term: nterim NVLY Area
BUTTE 115 1 . . Summer Action Plan
Mountain 115 kV Line

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

Study Area: PG&E North Valley - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
B2_53_Table Mountain-Butte No.1 115 kV Line .
31504 TBLE MTN 115 31497 . ) Short Term: Interim NVLY Area
nyvl-SP-T-71 NDAME J 115 1 Eni2_54_Table Mountain-Butte No.2 115 kV C3 N-1-1 110.6 <100 <100 summer Action Plan
B2_53_Table Mountain-Butte No.1 115 kV Line .
31514 PARADSE 115 31494 o ) Short Term: Interim NVLY Area
nyvl-SP-T-72 BIGBENTP 115 1 En22_54_TabIe Mountain-Butte No.2 115 kV C3 N-1-1 110.3 <100 <100 Summer Action Plan
B2_54_Table Mountain-Butte No.2 115 kV Line ) .
nyvl-gp-T.73 | 100 BUTTE 115 31501 & B2 51 Sycamore Creek-Notre Dame-Table |  C3 N-1-1 130.8 <100 <1pp | hort Term: Interim NVLY Area
CHICOTP1 115 1 . . Summer Action Plan
Mountain 115 kV Line
B2_54_Table Mountain-Butte No.2 115 kV Line ) .
nyvl-gp-T-74 | 31901 CHICOTPT 115 31504 o "po 51" Sycamore Creek-Notre Dame-Table | C3 N-1-1 1498 98.8 1036 |onort Term: Interim NVLY Area
TBLE MTN 115 1 : . Summer Action Plan
Mountain 115 kV Line
B2_54_Table Mountain-Butte No.2 115 kV Line .
31504 TBLE MTN 115 31497 - ) Short Term: Interim NVLY Area
nyvl-SP-T-75 NDAME J 115 1 ﬁin(Be2_53_TabIe Mountain-Butte No.1 115 kV C3 N-1-1 110.6 <100 <100 Summer Action Plan
B2_54_Table Mountain-Butte No.2 115 kV Line .
31514 PARADSE 115 31494 .= ) Short Term: Interim NVLY Area
nyvl-SP-T-76 BIGBENTP 115 1 finIZZ_SB_TabIe Mountain-Butte No.1 115 kV C3 N-1-1 110.3 <100 <100 Summer Action Plan
31556 TRINITY  60.0 31564 B2_62_Cascade-Benton-Deschutes 60 kV Line Short Term: Interim NVLY Area
MWVESPT-T7 1 EoNCHGLH - 60.0 1 & B2_40_Cascade-Cottonwood 115 kV Line c3 N-1-1 1461 <100 <100 |summer Action Plan
31564 FRNCHGLH 60.0 31566 |B2_62_Cascade-Benton-Deschutes 60 kV Line Short Term: Interim NVLY Area
WISPT-78 | eowick 60,0 1 & B2_40_Cascade-Cottonwood 115 KV Line c3 N-1-1 1503 <100 <100 |Summer Action Plan
31566 KESWICK  60.0 31582 B2_62_Cascade-Benton-Deschutes 60 kV Line Short Term: Interim NVLY Area
WESPT-T9 57 LWATR 60,0 1 & B2_40_Cascade-Cottonwood 115 kV Line c3 N-1-1 186.0 <100 <100 |summer Action Plan
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak ‘ . .
€-2 California ISO
Thermal oveﬂoads ‘ Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

31580 CASCADE  60.0 31582 B2_62_Cascade-Benton-Deschutes 60 kV Line Short Term: Interim NVLY Area
nyVI-SPT-80 1o | WATR 60,0 1 & B2_40_Cascade-Cottonwood 115 kV Line c3 N-1-1 1806 <100 <100 |Summer Action Plan

31604 COTTONWD 60.0 31607 |B2_70_Coleman-Cottonwood 60 kV Line & Short Term: Interim NVLY Area
WVESPT-8 | e B UT 60,0 1 B2_62_Cascade-Benton-Deschutes 60 kV Line 3 N-1-1 1.7 <100 <100 |Summer Action Plan

31607 REDBJT 60.0 31608 RED |B2_70_Coleman-Cottonwood 60 kV Line & Short Term: Interim NVLY Area
nyvI-SP-T-82 BLFF  60.0 1 B2_62_Cascade-Benton-Deschutes 60 kV Line . N-1-1 197 <100 <100 Summer Action Plan

31583 Q720TP  60.0 31596 B2_70_Coleman-Cottonwood 60 kV Line & Short Term: Interim NVLY Area
WESPT-83150utH 60,0 1 B2 73_Cottonwood-Red Bluff 60 kV Line 3 N-1-1 116.8 <100 <100 |Summer Action Plan

31602 COLEMAN  60.0 31606 B2_70_Coleman-Cottonwood 60 kV Line & Short Term: Interim NVLY Area
nyVESPT-84 10 N UCT 60,0 1 B2_73_Cottonwood-Red Bluff 60 KV Line c3 N-1-1 1713 <100 <100 |Summer Action Plan

31606 CLMN JCT 60.0 31608 B2_70_Coleman-Cottonwood 60 kV Line & Short Term: Interim NVLY Area
yV-SP-T-85 | ceD BLFF 60,0 1 B2 73_Cottonwood-Red Bluff 60 kV Line c3 N-1-1 124.3 <100 <100 |summer Action Plan

31606 CLMN JCT 60.0 31608 B2_70_Coleman-Cottonwood 60 kV Line & Short Term: Interim NVLY Area
nyV-SP-T-88 | cen BLFF 60,0 1 B2_73_Cottonwood-Red Bluff 60 KV Line c3 N-1-1 124.3 <100 <100 |summer Action Plan

30110 GLENN 230 31722 B2_93_Glenn No.1 60 kV Line & Short Term: Interim NVLY Area
nyvI-SP-T-87 GLENN  60.0 2 B3_65_Glenn 230/60 kV Transformer No. 1 c3 N-1-1 <100 <100 10411 Summer Action Plan
nyvl-gp-T.gg | 20105 COTWDE = 230 30245 ?f&l_r:s_f:jr(r)rl:grd g/l OElstn timc%?t'lnivofﬁoﬂmd C3 N-1-1 100.8 100.8 1009 |SnortTerm: Interim NVLY Area

y ROUNDMT 230 3 - ' ' ' Summer Action Plan

Mountain #2 230 kV Line

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

Study Area: PG&E North Valley - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
B3_19_Caribou No.11 230/115/60 kV e
nyvl-Sp-T-gg | 31488 CRIZICT 115 31S12BIG |1 cmer & B1 69 GRIZZLYG  6.90 C3 N-1-1 107.4 107.3 1074 |Short Term: Interim NVLY Area
BEND 1151 \ Summer Action Plan
Unit ID 1
B3_19_Caribou No.11 230/115/60 kV o
nyvl-sP-T-g0 | 31916 WYANDJTZ 115 31512 |0 former & B1.69_GRIZZLYG  6.90 c3 N-1-1 1145 114.4 1145 |nort Term: Interim NVLY Area
BIGBEND 115 2 Unit ID 1 Summer Action Plan
B3_28_Table Mountain No.2 230/115/60 kV e
nyvl-gp-T-g1 | 32326 ENCLTAP  60.0 32332 | mer & B1 68 DE SABLA  6.90 c3 N-1-1 107.7 107.8 1147 |Short Term: Interim NVLY Area
PEASE 60.0 1 \ Summer Action Plan
Unit ID 1
B3_28_Table Mountain No.2 230/115/60 kV .
nyvl-sP-T-g2 | 32326 ENCLTAP 600 32334 o former & B1.68 DE SABLA  6.90 c3 N-1-1 106.5 106.6 1136 |onort Term: Interim NVLY Area
LIVE OAK  60.0 1 Unit ID 1 Summer Action Plan
B3_28_Table Mountain No.2 230/115/60 kV e
nyvl-Sp-T-g3 | S14B2PALERMO - 115 31506 |1 former & B1 68 DE SABLA  6.90 c3 N-1-1 101.4 <100 <qgp | Nort Term: Interim NVLY Area
HONCJT1 115 1 . Summer Action Plan
Unit ID 1
B3_3_Cottonwood #2 230/60 kV Transformer ) .
nyvl-Sp-T-g4 | S1S70BENTON = 60.0 31572 | "aa™ " o ttonwood No.3 230/60 kV c3 N-1-1 1503 | <100 <qgp | Nort Term: Interim NVLY Area
GIRVAN  60.0 1 Summer Action Plan
Transformer
B3_3_Cottonwood #2 230/60 kV Transformer ) .
ayvl-Sp-T-g5 | 31576 WNTU PMS - 60.0 31570 | "53"4 " cottonwood No.3 230/60 kv C3 N-1-1 2427 <100 <qgp | Snort Term: Interim NVLY Area
BENTON  60.0 1 Summer Action Plan
Transformer
B3_3_Cottonwood #2 230/60 kV Transformer .
31576 WNTU PMS  60.0 31578 . Short Term: Interim NVLY Area
ny-SP-T-96 | o o1 600 & B3_4_Cottonwood No.3 230/60 KV C3 N-1-1 118.1 <100 00 |g o
Transformer
B3_3_Cottonwood #2 230/60 kV Transformer ) .
nyvl-gp-T-g7 | 31980 CASCADE 0.0 31981 | "5a™s o onwood No.3 230/60 kV C3 N-1-1 373.8 <100 <qgp | Snort Term: Interim NVLY Area

OREGNTRL  60.0 1

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

Study Area: PG&E North Valley - Summer Peak é ‘ . .
L <’ California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
B3_3_Cottonwood #2 230/60 kV Transformer .
31581 OREGNTRL 60.0 31578 T Short Term: Interim NVLY Area
nyvl-SP-T-98 LOMS JCT  60.0 1 & B3_4_Cottonwood No.3 230/60 kV C3 N-1-1 358.2 <100 <100 Summer Action Plan
Transformer
31110 BRDGVLLE 60.0 31120  |B3_32_Trinity No.1 115/60 kV Transformer & Short Term: Interim NVLY Area
MV-SP-T-99 | R UTLDUT  60.0 1 B2_36_Bridgeville-Cottonwood 115 kV Line c3 N-1-1 103.2 <100 <100 |3 mmer Action Plan
nyvl-SP-T- [ 31122 FTSWRDJT 60.0 31116  |B3_32_Trinity No.1 115/60 kV Transformer & c3 N-1-1 1017 <100 <100 Short Term: Interim NVLY Area
100 GRBRVLLE 60.0 1 B2_36_Bridgeville-Cottonwood 115 kV Line ' Summer Action Plan
nyvI-SP-T- | 31574 ANDERSON  60.0 31604 |Do—d-Cascade No.1 115/60/138 kv Short Term: Interim NVLY Area
Transformer & B2_61_Cottonwood-Benton C3 N-1-1 134.0 137.8 145.2 .
101 COTTONWD  60.0 1 . Summer Action Plan
No.2 60 kV Line
nyv-SP-T- | 31572 GIRVAN ~ 60.0 31574 2362_2022?%2\?&210#3222%%%% 'L\\//Tra”Sformer ca N w5 | <100 <o |Short Term: Interim NVLY Area
102 ANDERSON  60.0 1 . ' Summer Action Plan
Transformer
B3_4_Cottonwood No.3 230/60 kV Transformer .
nyvl-SP-T- [ 31576 WNTU PMS  60.0 31570 T Short Term: Interim NVLY Area
103 BENTON  60.0 1 & B3_3_Cottonwood #2 230/60 kV C3 N-1-1 242.7 <100 <100 Summer Action Plan
Transformer
nyv-SP-T- | 31576 WNTUPMS  60.0 31578 235‘;—2022?&;?)2’0#3222%%%% 'T(\\//Tra”mmer ca N 181 <00 <iop |Short Term: Interim NVLY Area
104 LOMS JCT 60.0 1 . ' Summer Action Plan
Transformer
B3_4_Cottonwood No.3 230/60 kV Transformer .
nyvl-SP-T- [ 31580 CASCADE  60.0 31581 T Short Term: Interim NVLY Area
105 OREGNTRL  60.0 1 & B3_3_Cottonwood #2 230/60 kV C3 N-1-1 373.7 <100 <100 Summer Action Plan
Transformer
nyVI-SP-T- | 31488 GRIZJCT 115 31512BIG |oo—02-Crizzly PH No 115/6.9KkV Short Term: Interim NVLY Area
Transformer & B3_19_Caribou No.11 C3 N-1-1 1074 107.3 1074 .
106 BEND 115 1 Summer Action Plan
230/115/60 kV Transformer

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E North Valley - Summer Peak

“} Ca|if§>rnio 1ISO

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

B3_62_Grizzly PH No.1 115/6.9 kV
Transformer & B3_19_Caribou No.11 C3 N-1-1 114.5 1144 114.5
230/115/60 kV Transformer

Short Term: Interim NVLY Area
Summer Action Plan

nyvl-SP-T- | 31516 WYANDJT2 115 31512
107 BIGBEND 115 2

nyvl-SP-T- [ 31640 TRES VIS 60.0 31644

108 BIGGSJCT 600 1 C5_15_Palermo-Pease C5 DCTL 117.5 126.7 153.0  |Rerate or Reconductor
nyv|1-§g|:—’-T- EQEEOMTTF;ES \é(')SO 160'0 31718 1c5 15_palermo-Pease c5 DCTL 120.4 129.3 154.9  |Rerate or Reconductor
nyv'{?g'T' 33|1G6é§ JF;JETA C';B%N1 00.0 31644 105 15_Palermo-Pease c5 DCTL 109.6 118.2 1426 |Rerate or Reconductor
nyv|1-1S1P T é;{?;EEF;EACQJ 8N1 60.0 38054 C5_15_Palermo-Pease C5 DCTL <100 <100 119.6  |Rerate or Reconductor
nyvl1-1S;-T- ?;ZﬁTTZ?ALE M;;; 260'0 30301 C5_15_Palermo-Pease C5 DCTL <100 <100 114.9  |Rerate or Reconductor
nyV-SPT- | 38054 GRIDLEY - 600 32334 C5_15_Palermo-Pease C5 DCTL <100 <100 120.1  |Rerate or Reconductor

113 LIVEOAK  60.0 1

Short Term: Interim NVLY Area

nyvl-SP-T- [ 31500 BUTTE 115 31501 Summer Action Plan, Long Term:

114 |CHICOTP1 115 1 C5_4_Sycamore €5 DCTL 1308 133.0 <100 |New Table Mt - Sycamore 115 kv
Project
Short Term: Interim NVLY Area
nyvl-SP-T- [ 31501 CHICOTP1 115 31504 C5_4_Sycamore 5 DCTL 1498 152 1 1036 Summer Action Plan, Long Term:

New Table Mt - Sycamore 115 kV
Project

115 TBLEMTN 115 1
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Spring Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
. . Category _ e .
ID Overloaded Facility Worst Contingency Category Description N/A 2019 Spring N/A Potential Mitigation Solutions
Peak
31482 PALERMO 115 31516 B3_19_Caribou No.11 230/115/60 kV . ,
NV-SpP-T-1 WYANDJT2 115 2 Transformer B T-1 diverge Caribou Thermal SPS
31486 CARIBOU 115 31488 B3_19_Caribou No.11 230/115/60 kV . ,
NV-SpP-T-2 GRIZJCT 115 1 Transformer B T-1 diverge Caribou Thermal SPS
31488 GRIZJCT 115 31512 BIG |B3_19_Caribou No.11 230/115/60 kV . ,
NV-SpP-T-3 BEND 115 1 Transformer B T-1 diverge Caribou Thermal SPS
31516 WYANDJT2 115 31512  |B3_19_Caribou No.11 230/115/60 kV . ,
NV-SpP-T-4 BIGBEND 115 2 Transformer B T-1 diverge Caribou Thermal SPS
B2_31_Table Mountain 230 kV No.1 500/230
NV-SpP-T-5 32394 PLACER = 60.0 32228 KV Transformer & B1_84_RIO OSO B L-1/G-1 1384 Explore potential mitigation
PLACER 115 1 .
230.00 Unit ID 1
31482 PALERMO 115 31516 , . ,
NV-SpP-T-6 WYANDJT2 115 2 C1_19_Caribou 230 kV Bus w/o CB112 Trip C1 Bus 159.9 Caribou Thermal SPS
31486 CARIBOU 115 31488 . . ,
NV-SpP-T-7 GRIZJCT 115 1 C1_19_Caribou 230 kV Bus w/o CB112 Trip C1 Bus 127.5 Caribou Thermal SPS
NV-SpP-T-8 83|;§8D8 GR1|125JC1:T 115 31512BIG C1_19_Caribou 230 kV Bus w/o CB112 Trip C1 Bus 150.2 Caribou Thermal SPS
31516 WYANDJT2 115 31512 . . ,
NV-SpP-T-9 BIGBEND 115 2 C1_19_Caribou 230 kV Bus w/o CB112 Trip C1 Bus 160.3 Caribou Thermal SPS
31482 PALERMO 115 31516 . . . ,
NV-SpP-T-10 WYANDJT2 115 2 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge Caribou Thermal SPS
31486 CARIBOU 115 30255 . . . .
NV-SpP-T-11 CARBOUM 230 11 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge Caribou Thermal SPS
NV-SpP-T-12 31486 CARIBOU. 115 31488 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge Caribou Thermal SPS
GRIZJCT 1151
NV-SpP-T-13 legﬁgs GF§|125JC1:T 15 31512BIG C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge Caribou Thermal SPS
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Spring Peak ‘ . .
Thermal Overloads ‘V“W CCIl IF&)O E(gql g eWledng
Loading (%)
ID Overloaded Facility Worst Contingency Category Diztcerigp?irgn N/A 2019 Spring N/A Potential Mitigation Solutions
Peak

NV-SpP-T-14 ;gé?levg ANI1D:;22 15 31512 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus diverge Caribou Thermal SPS

v.spp 15| SUEZPALERNO 15 3156 |c2 11 TABLEWONTANCB203BLS |y [ g svere Carbou ThemalSPS
NV-SpP-T-16 g;éSBGO%AS IBOEJ?’O 1115 30255 giﬁuEJQ_Bls'EU'\é?(UNTAIN CB 203 BUS C2 CB diverge Caribou Thermal SPS

.spp. 17| SUERCAROU. 115 3tagp —|c2 1 TABLEWOUNTANCB203BLS |y | g svere Carbou ThemalSPS
NV-SpP-T-18 ;éﬁ%s GF§I125J(13T 115 31912BIG giﬁuEJQ_Bls'EU'\é?(UNTAIN CB 203 BUS C2 CB diverge Caribou Thermal SPS

.spp 10| SO WYANDIT2 115 3isfz |c2 1 TABLEWOUNTANCB203BLS | ¢y | g svere Carbou ThemalSPS
NV-SpP-T-20 ;éi:_‘ézs J“fRngle 1 600 32349 giﬁKfJﬁBlS_EUI\/(I:C})(UNTAIN CB 203 BUS C2 CB diverge Caribou Thermal SPS
NV-SpP-T-21 V?/LTI\?DPJ%ERN:% 9 115 31516 gi_RfEJS_BIéEUh/(I:?(UNTAIN CB203BUS C2 CB diverge Caribou Thermal SPS
NV-SpP-T-22 g;é%GO%AS IBOEJ?)O 1115 30255 giﬁfl_—JQ_Bls'EU'\g?(UNTAIN CB 203 BUS C2 CB diverge Caribou Thermal SPS
.gpp7.0| S0 CARBOU. 115 3tigs o2 12 TABLE NOUNTANCB2138US |, | dverg Carou Trema 575
NV-SpP-T-24 Bséﬁst GF§|1ZSJC1:T 15 31512BIG giﬁfl_—JQ_Bls'EU'\g?(UNTAIN CB203BUS C2 CB diverge Caribou Thermal SPS
.gpp7| ISTOIANDITZ 115 1512 o2 12 TABLE NOUNTANCB2138US |y | g dverg Carou Thema 575
NV-SpP-T-26 B3I§21L‘|1;28 Jh?RngbE 1 600 32349 giﬁfl_—JQ_Bls'EU'\g?(UNTAIN CB203BUS C2 CB diverge Caribou Thermal SPS
NV-SpP-T-27 V?/l(fl\?DF\)ﬁrléERNﬁs 9 115 31516 g’iﬁrl_—l_TQ_Bls'EU'\é?(UNTAIN CB 412BUS C2 CB diverge Caribou Thermal SPS
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Spring Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
. . Category _ e .
ID Overloaded Facility Worst Contingency Category Description N/A 2019 Spring N/A Potential Mitigation Solutions
Peak
31486 CARIBOU 115 30255 C2_14_TABLE MOUNTAIN CB 412 BUS . ,
NV-SpP-T-28 CARBOUM 230 11 PARALLEL STUCK C2 CB diverge Caribou Thermal SPS
31486 CARIBOU 115 31488 C2_14_TABLE MOUNTAIN CB 412 BUS . ,
NV-SpP-T-29 GRIZJCT 115 1 PARALLEL STUCK C2 CB diverge Caribou Thermal SPS
31488 GRIZJCT 115 31512 BIG |C2_14_TABLE MOUNTAIN CB 412 BUS . ,
NV-SpP-T-30 BEND 115 1 PARALLEL STUCK C2 CB diverge Caribou Thermal SPS
31516 WYANDJT2 115 31512  |C2_14_TABLE MOUNTAIN CB 412 BUS . .
NV-SpP-T-31 BIGBEND 115 2 PARALLEL STUCK C2 CB diverge Caribou Thermal SPS
32314 SMRTSVLE  60.0 32349 |C2_14_TABLE MOUNTAIN CB 412 BUS . ,
NV-SpP-T-32 BEALE2J1  60.0 1 PARALLEL STUCK C2 CB diverge Caribou Thermal SPS
31482 PALERMO 115 31516 . ,
NV-SpP-T-33 WYANDJT2 115 2 C2_9_TABLE MOUNTAIN CB 412 STUCK C2 CB diverge Caribou Thermal SPS
31486 CARIBOU 115 30255 . ,
NV-SpP-T-34 CARBOUM 230 11 C2_9_TABLE MOUNTAIN CB 412 STUCK C2 CB diverge Caribou Thermal SPS
NV-SpP-T-35 31486 CARIBOU. 115 31488 C2_9_TABLE MOUNTAIN CB 412 STUCK C2 CB diverge Caribou Thermal SPS
GRIZJCT 1151
NV-SpP-T-36 ;é:lgs GF§I125JC1)T 115 31512 BIG C2_9_TABLE MOUNTAIN CB 412 STUCK C2 CB diverge Caribou Thermal SPS
NV-SpP-T-37 31516 WYANDJT2 115 31512 C2_9_TABLE MOUNTAIN CB 412 STUCK C2 CB diverge Caribou Thermal SPS
BIGBEND 115 2
32314 SMRTSVLE  60.0 32349 . .
NV-SpP-T-38 BEALE2J1  60.0 1 C2_9_TABLE MOUNTAIN CB 412 STUCK C2 CB diverge Caribou Thermal SPS
B2_13_Delevan-Vaca Dixon No.2 230 kV Line
30114 DELEVN 230 30450 “n .
NV-SpP-T-39 CORTINA 230 1 ﬁ n892_14_DeIevan-Vaca Dixon No.3 230 kV C3 N-1-1 103.1 Rerate or reconductor
B2_14_Delevan-Vaca Dixon No.3 230 kV Line
30114 DELEVN 230 30450 “n . .
NV-SpP-T-40 CORTINA 230 1 ﬁ ni2_13_DeIevan-Vaca Dixon No.2 230 kV C3 N-1-1 103.1 Rerate or reconductor
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Spring Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
. . Category _ e .
ID Overloaded Facility Worst Contingency Category Description N/A 2019 Spring N/A Potential Mitigation Solutions
Peak
B2_14_Delevan-Vaca Dixon No.3 230 kV Line
30114 DELEVN 230 30450 ~n .
NV-SpP-T-41 CORTINA 230 1 ﬁ nE2_15_Delevan-Va1ca Dixon No.4 230 kV C3 N-1-1 103.1 Rerate or reconductor
B2_15_Delevan-Vaca Dixon No.4 230 kV Line
30114 DELEVN 230 30450 o s .
NV-SpP-T-42 CORTINA 230 1 i n22_14_Delevan-Vaca Dixon No.3 230 kV C3 N-1-1 103.1 Rerate or reconductor
B2_2_Cottonwood - Round Mountain #2 230 kV
NV-SpP-T-43 30105 COTWD_E - 230 30245 Line & B3_1_Round Mountain No.1 500/230 C3 N-1-1 106.0 Rerate or reconductor
ROUND MT 230 3
kV Transformer
B2_31_Table Mountain 230 kV No.1 500/230
NV-SpP-T-44 32314 SMRTSVLE ~ 60.0 32349 KV Transformer & B2_30_Table Mountain(D)- C3 N-1-1 104.3 Explore potential mitigation
BEALE2J1 60.0 1 . .
Rio Oso 230 kV Line
31110 BRDGVLLE 60.0 31120  |B2_36_Bridgeville-Cottonwood 115 kV Line & e
NV-SpP-T-45 ) cruTiodT 60,0 1 B3_32_Trinity No.1 115/60 KV Transformer c3 N-1-1 1017 Explore potential mitigation
31120 FRUTLDJT 60.0 31122 B2_36_Bridgeville-Cottonwood 115 kV Line & L
NV-SpP-T-48 | crswrouT 600 1 B3_32_Trinity No.1 115/60 kV Transformer c3 N-1-1 1024 Explore potential mitigation
31122 FTSWRDJT  60.0 31116  |B2_36_Bridgeville-Cottonwood 115 kV Line & e
NV-SpP-T-47| GRBRVLLE  60.0 1 B3_32_Trinity No.1 115/60 KV Transformer c3 N-1-1 100.5 Explore potential mitigation
31594 VOLTA  60.0 31583 B2_71_Coleman-Red Bluff 60 kV Line & L
NV-SpP-T-48 Q720TP 600 1 B2_70_Coleman-Cottonwood 60 KV Line C3 N-1-1 111.1 Explore potential mitigation
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-49 31482 PALERMO ~ 115 31516 Transformer & B1_37_CRBOU2-3  11.50 C3 N-1-1 diverge Caribou Thermal SPS
WYANDJT2 115 2 Unit ID 1

California ISO/MID/RT

Page 15 of 54



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Spring Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
. . Category _ e .
ID Overloaded Facility Worst Contingency Category Description N/A 2019 Spring N/A Potential Mitigation Solutions
Peak
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-50 31488 GRIZJCT 115 31512 BIG Transformer & B1_37_CRBOU2-3  11.50 C3 N-1-1 diverge Caribou Thermal SPS
BEND 1151 .
UnitID 1
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-51 31516 WYANDJT2 115 31512 Transformer & B1_37_CRBOU2-3  11.50 C3 N-1-1 diverge Caribou Thermal SPS
BIGBEND 115 2 .
Unit ID 1
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-52 31482 PALERMO ~ 115 31516 Transformer & B1_38_CRBOU2-3  11.50 C3 N-1-1 diverge Caribou Thermal SPS
WYANDJT2 115 2 .
Unit ID 2
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-53 31488 GRIZ JCT 115 31512 BIG Transformer & B1_38_CRBOU2-3  11.50 C3 N-1-1 diverge Caribou Thermal SPS
BEND 115 1 .
UnitID 2
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-54 31516 WYANDJT2 115 31512 Transformer & B1_38_CRBOU2-3  11.50 C3 N-1-1 diverge Caribou Thermal SPS
BIGBEND 115 2 .
Unit ID 2
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-55 38135 SIERVLTP. 690 38136 Transformer & B1_53_HAMILBR  2.40 C3 N-1-1 diverge Caribou Thermal SPS
MARBLE  69.0 1 .
UnitID 2
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-56 38135 SIERVLTP 690 38136 Transformer & B1_66_COLLINS  13.00 C3 N-1-1 diverge Caribou Thermal SPS
MARBLE  69.0 1 .
UnitID 1
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-57 31482 PALERMO — 115 31516 Transformer & B1_69_GRIZZLYG  6.90 C3 N-1-1 diverge Caribou Thermal SPS
WYANDJT2 115 2 .
Unit ID 1
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-58 31488 GRIZ JCT 115 31512 BIG Transformer & B1_69_GRIZZLYG  6.90 C3 N-1-1 diverge Caribou Thermal SPS
BEND 115 1 Unit 1D 1
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Spring Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
. . Category _ e .
ID Overloaded Facility Worst Contingency Category Description N/A 2019 Spring N/A Potential Mitigation Solutions
Peak
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-59 31516 WYANDJT2 115 31512 Transformer & B1_69_GRIZZLYG  6.90 C3 N-1-1 diverge Caribou Thermal SPS
BIGBEND 115 2 .
UnitID 1
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-60 38135 SIERVLTP. 690 38136 Transformer & B3_48_Hamilton Branch PH C3 N-1-1 diverge Caribou Thermal SPS
MARBLE  69.0 1
No.1 60/9.11 kV Transformer
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-61 31482 PALERMO ~ 115 31516 Transformer & B3_62_Grizzly PH No.1 C3 N-1-1 diverge Caribou Thermal SPS
WYANDJT2 115 2
115/6.9 kV Transformer
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-62 31488 GRIZJCT 115 31512 BIG Transformer & B3_62_Grizzly PH No.1 C3 N-1-1 diverge Caribou Thermal SPS
BEND 115 1
115/6.9 kV Transformer
B3_19_Caribou No.11 230/115/60 kV
NV-SpP-T-63 31516 WYANDJT2 115 31512 Transformer & B3_62_Grizzly PH No.1 C3 N-1-1 diverge Caribou Thermal SPS
BIGBEND 115 2
115/6.9 kV Transformer
B3_2_Cottonwood #1 230/115 kV Transformer
NV-SpP-T-64 31570 BENTON = 60.0 31572 & B3_5_Cottonwood #4 230/115 kV C3 N-1-1 121.7 Explore potential mitigation
GIRVAN  60.0 1
Transformer
B3_2_Cottonwood #1 230/115 kV Transformer
31572 GIRVAN ~ 60.0 31574 o e
NV-SpP-T-65 ANDERSON 600 1 & B3_5_Cottonwood #4 230/115 kV C3 N-1-1 109.7 Explore potential mitigation
Transformer
31110 BRDGVLLE 60.0 31120  |B3_32_Trinity No.1 115/60 kV Transformer & o
NV-SpP-T-66 | ceutiouT 60,0 1 B2_36_Bridgeville-Cottonwood 115 KV Line c3 N-1-1 1017 Explore potential mitigation
31120 FRUTLDJT 60.0 31122 B3_32_Trinity No.1 115/60 kV Transformer & e
NV-SpP-T-67 crowRDJT 600 1 B2_36_Bridgeville-Cottonwood 115 kV Line c3 N-1-1 1024 Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Spring Peak

“3‘ California ISO

Shaping a Renewed Future

Thermal Overloads
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PG| NjA
Peak

31122 FTSWRDJT 60.0 31116  |B3_32_Trinity No.1 115/60 kV Transformer & e
NV-SpP-T-68| SRBRVLLE  60.0 1 B2_36_Bridgeville-Cottonwood 115 kV Line c3 N-1-1 1005 Explore potential mitigation

32314 SMRTSVLE  60.0 32349 L
NV-SpP-T-69 BEALE2J1  60.0 1 C5_13_Colgate C5 DCTL 118.2 Explore potential mitigation
NV-SpP-T-70 30114 DELEVN 230 30450 C5_22_Delevan-Vaca C5 DCTL 103.1 Rerate or reconductor

CORTINA 230 1
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
38135 SIERVLTP  69.0 38136 B3_19_Caribou No.11 230/115/60 kV . e
NV-NP-T-1 MARBLE  69.0 1 Transformer B T-1 <100.0 diverge Explore potential mitigation
31482 PALERMO 115 31516 . . .
NV-NP-T-2 WYANDJT2 115 2 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus 125.2 <100.0 Short term: Action Plan
NV-NP-T-3 31486 CARIBOU 115 31488 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus 105.7 <100.0 Short term: Action Plan
GRIZJCT 115 1
NV-NP-T-4 ;é:'lgs GF?125J(1:T HSRSISIZEIG C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus 117.7 <100.0 Short term: Action Plan
NV-NP-T-5 31516 WYANDJT2 115 31512 C1_25_Table Mountain 230 kV Bus Section 1D C1 Bus 125.5 <100.0 Short term: Action Plan
BIGBEND 115 2
31482 PALERMO 115 31516 C2_11_TABLE MOUNTAIN CB 203 BUS L
NV-NP-T-6 WYANDJT2 115 2 PARALLEL STUCK C2 CB 125.4 <100.0 Short term: Action Plan
31486 CARIBOU 115 31488 C2_11_TABLE MOUNTAIN CB 203 BUS o
NV-NP-T-7 GRIZJCT 115 1 PARALLEL STUCK C2 CB 105.7 <100.0 Short term: Action Plan
31488 GRIZ JCT 115 31512 BIG |C2_11_TABLE MOUNTAIN CB 203 BUS L
NV-NP-T-8 BEND 115 1 PARALLEL STUCK C2 CB 117.8 <100.0 Short term: Action Plan
31516 WYANDJT2 115 31512  |C2_11_TABLE MOUNTAIN CB 203 BUS o
NV-NP-T-9 BIGBEND 115 2 PARALLEL STUCK C2 CB 125.7 <100.0 Short term: Action Plan
31482 PALERMO 115 31516 C2_12_TABLE MOUNTAIN CB 203 BUS e
NV-NP-T-10 WYANDJT2 115 2 PARALLEL STUCK C2 CB 125.6 <100.0 Short term: Action Plan
31486 CARIBOU 115 31488 C2_12_TABLE MOUNTAIN CB 203 BUS .
NV-NP-T-11 GRIZJCT 115 1 PARALLEL STUCK C2 CB 105.9 <100.0 Short term: Action Plan
31488 GRIZ JCT 115 31512 BIG |C2_12_TABLE MOUNTAIN CB 203 BUS e
NV-NP-T-12 BEND 115 1 PARALLEL STUCK C2 CB 118.0 <100.0 Short term: Action Plan
31516 WYANDJT2 115 31512  |C2_12_TABLE MOUNTAIN CB 203 BUS .
NV-NP-T-13 BIGBEND 115 2 PARALLEL STUCK C2 CB 125.9 <100.0 Short term: Action Plan
31482 PALERMO 115 31516 C2_14_TABLE MOUNTAIN CB 412 BUS o
NV-NP-T-14 WYANDJT2 115 2 PARALLEL STUCK C2 CB 125.6 <100.0 Short term: Action Plan
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
31486 CARIBOU 115 31488 C2_14_TABLE MOUNTAIN CB 412 BUS e
NV-NP-T-15 GRIZJCT 115 1 PARALLEL STUCK C2 CB 105.9 <100.0 Short term: Action Plan
31488 GRIZJCT 115 31512 BIG [C2_14_TABLE MOUNTAIN CB 412 BUS -
NV-NP-T-16 BEND 115 1 PARALLEL STUCK C2 CB 118.1 <100.0 Short term: Action Plan
31516 WYANDJT2 115 31512  [C2_14_TABLE MOUNTAIN CB 412 BUS e
NV-NP-T-17 BIGBEND 115 2 PARALLEL STUCK C2 CB 125.9 <100.0 Short term: Action Plan
31556 TRINITY  60.0 31564 C2_15_COTTONWOOD BUS PARALLEL BKR e
NV-NP-T-18 FRNCHGLH 600 1 STUCK 115KV C2 CB 1174 <100.0 Short term: Action Plan
31564 FRNCHGLH 60.0 31566 [C2_15_COTTONWOOD BUS PARALLEL BKR e
NV-NP-T-19 KESWICK 600 1 STUCK 115KV C2 CB 119.2 <100.0 Short term: Action Plan
31566 KESWICK  60.0 31582 C2_15_COTTONWOOD BUS PARALLEL BKR e
NV-NP-T-20 STLLWATR 600 1 STUCK 115KV C2 CB 142.5 <100.0 Short term: Action Plan
31580 CASCADE  60.0 31582 C2_15_COTTONWOOD BUS PARALLEL BKR -
NV-NP-T-21 STLLWATR  60.0 1 STUCK 115KV C2 CB 129.7 <100.0 Short term: Action Plan
31482 PALERMO 115 31516 e
NV-NP-T-22 WYANDJT2 115 2 C2_9 TABLE MOUNTAIN CB 412 STUCK C2 CB 125.6 <100.0 Short term: Action Plan
NV-NP-T-23 31486 CARIBOU 115 31488 C2_9 TABLE MOUNTAIN CB 412 STUCK C2 CB 105.9 <100.0 Short term: Action Plan
GRIZJCT 115 1
NV-NP-T-24 ;éﬁ%s GF§|125JC1:T 115 31512BIG C2_9 TABLE MOUNTAIN CB 412 STUCK C2 CB 118.1 <100.0 Short term: Action Plan
NV-NP-T-25 31516 WYANDJTZ 115 31512 C2_9 TABLE MOUNTAIN CB 412 STUCK C2 CB 125.9 <100.0 Short term: Action Plan
BIGBEND 115 2
31091 RDGE CBN  60.0 31093 B2_35_Humboldt-Trinity 115 kV Line & -
NV-NP-T-26 | yMPOMUT  60.0 1 B2_36_Bridgeville-Cottonwood 115 KV Line c3 N-1-1 1060 ] <1000 Short term: Action Plan
NV-NP-T-27 31092 MPLE CRK  60.0 31091 B2_35_Humboldt-Trinity 115 kV Line & c3 N-1-1 105.7 <100.0 Short term: Action Plan

RDGE CBN  60.0 1

B2_36_Bridgeville-Cottonwood 115 kV Line
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2014-2015 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

Thermal Overloads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
31553BIGBAR  60.0 31093  |B2_35 Humboldt-Trinity 115 KV Line & o
NV-NP-T-28 | ivMPOMJT 60,0 1 B2_36_Bridgeville-Cottonwood 115 KV Line c3 N-1-1 107.0 1 <1000 Short term: Action Plan
31555 TAP65  60.0 31553BIG |B2_35_Humboldt-Trinity 115 KV Line & "
NV-NP-T-29 15aR 60,0 1 B2._36_Bridgeville-Cottonwood 115 kV Line c3 N-1-1 107.5 | <1000 Short term: Action Plan
31556 TRINITY ~ 60.0 31555 TAP |B2_35_Humboldt-Trinity 115 KV Line & "
NV-NP-T-30 65 600 1 B2 36_Bridgeville-Cotionwood 115 kV Line C3 N-1-1 107.5 <100.0 Short term: Action Plan
31556 TRINITY ~ 60.0 31564 B2_36_Bridgeville-Cottonwood 115 KV Line & "
NV-NP-T3TERNGHGLH - 60.0 1 B2_38_Trinity-Cottonwood 115 KV Line ¢ N 1109 1 <1000 Shortterf: Action Plan
31564 FRNCHGLH 60.0 31566 |B2_36_Bridgeville-Cottonwood 115 kV Line & o
NV-NP-T-32 1 Eswick 60,0 1 B2_38_Trinity-Cottonwood 115 kV Line c3 N-1-1 M27 | <1000 Short term: Action Plan
31566 KESWICK ~ 60.0 31582  |B2_36_Bridgeville-Cottonwood 115 KV Line & o
NVAPT33 STLLWATR 60,0 1 B2_38_Trinity-Cottonwood 115 kV Line ¢ N 1950 1 <1000 Short term: Acton Plan
31580 CASCADE ~ 60.0 31582  |B2_36_Bridgeville-Cottonwood 115 KV Line & o
NV-NP-T-34 1S TLLWATR 600 1 B2_38_Trinity-Cottonwood 115 KV Line c3 N-1-1 1231 <1000 Short term: Action Plan
31116 GRBRVLLE  60.0 31118  |B2_36_Bridgeville-Cottonwood 115 KV Line & . "
NV-NP-T-35 | EKAWAKA  60.0 1 B3_32_Trinity No.1 115/60 KV Transformer c3 N-1-1 diverge | <100.0 Short term: Action Plan
NV.NP.T.36 | 31120 FRUTLDJT 600 31122 (B2 36 Bridgevile-Cottonwood 115 kV Line & | ., N dverge | <1000 Short term: Action Plan

FTSWRDJT 60.0 1

B3_32_Trinity No.1 115/60 kV Transformer
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2014-2015 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
31122 FTSWRDJT 60.0 31116  |B2_36_Bridgeville-Cottonwood 115 kV Line & . o
NV-NP-T-37 | GRBRVLLE 600 1 B3_32_Trinity No.1 115/60 KV Transformer c3 N-1-1 diverge | <1000 Short term: Action Plan
31306 WILLITS  60.0 31308 B2_36_Bridgeville-Cottonwood 115 kV Line & . o
NV-NP-T-38 | vINVLLE 600 1 B3_32_Trinity No.1 115/60 kV Transformer c3 N-1-1 diverge | <1000 Short term: Action Plan
B3_3_Cottonwood #2 230/60 kV Transformer
NV-NP-T-39 31576 WNTU PMS ~ 60.0 31570 & B3_4_Cottonwood No.3 230/60 kV C3 N-1-1 diverge <100.0 Short term: Action Plan
BENTON  60.0 1
Transformer
B3_3_Cottonwood #2 230/60 kV Transformer
NV-NP-T-40 31580 CASCADE  60.0 31581 & B3_4_Cottonwood No.3 230/60 kV C3 N-1-1 diverge <100.0 Short term: Action Plan
OREGNTRL 60.0 1
Transformer
B3_3_Cottonwood #2 230/60 kV Transformer
NV-NP-T-41 31581 OREGNTRL 600 31578 & B3_4_Cottonwood No.3 230/60 kV C3 N-1-1 diverge <100.0 Short term: Action Plan
LOMS JCT 60.0 1
Transformer
31116 GRBRVLLE 60.0 31118 B3_32_Trinity No.1 115/60 kV Transformer & . o
NV-NP-T-42 | EKAWAKA  60.0 1 B2_36_Bridgeville-Cottonwood 115 KV Line c3 N-1-1 diverge | <100.0 Short term: Action Plan
31120 FRUTLDJT  60.0 31122 B3_32_Trinity No.1 115/60 kV Transformer & . o
NV-NP-T-43 | cTswRDIT 60,0 1 B2_36_Bridgeville-Cottonwood 115 KV Line c3 N-1-1 diverge | <100.0 Short term: Action Plan
31122 FTSWRDJT  60.0 31116  |B3_32_Trinity No.1 115/60 kV Transformer & . o
NV-NP-T-44 | GRBRVLLE  60.0 1 B2_36_Bridgeville-Cottonwood 115 KV Line c3 N-1-1 diverge | <100.0 Short term: Action Plan
NV-NP-T-45 31306 WILLITS  60.0 31308 B3_32_Trinity No.1 115/60 kV Transformer & c3 N-1-1 diverge <100.0 Short term: Action Plan

LYTNVLLE  60.0 1

B2_36_Bridgeville-Cottonwood 115 kV Line
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E North Valley - Summer Off-Peak & Summer Light Load

o Y

‘1

California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category DC;:Li?p(:irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer
Off-Peak | Light Load
B3_4_Cottonwood No.3 230/60 kV Transformer
NV-NP-T-46 31580 CASCADE  60.0 31581 & B3_3_Cottonwood #2 230/60 kV C3 N-1-1 144.0 <100.0 Short term: Action Plan
OREGNTRL 60.0 1
Transformer
B3_4_Cottonwood No.3 230/60 kV Transformer
31961 OREGNTRL =60.0"91578 & B3_3 Cottonwood #2 230/60 kV C3 N-1-1 139.8 <100.0 Short term: Action Plan

NV-NP-T-47 1 oMs uCT 600 1
Transformer
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E North Valley - Summer Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

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

NV-SP-VD-1 VINA 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 9.127 <5.0 <5.0  |Short term: Action Plan
NV-SP-VD-2|  GERBER 60KV ggal)og—NeWB“s 600010 RED BLFF B L1 <5.0 <5.0 5226  |Explore potential mitigation
NV-SP-VD-3| CARIBOU 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 5.024 6.388 |Explore potential mitigation
NV-SP-VD-4| CARIBOU 115kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 <5.0 6.019  |Explore potential mitigation
NV-SP-VD-5| CARIBOU 230kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 <5.0 5199 |Explore potential mitigation
NV-SP-VD-6| CHESTER 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 6.941 8.812 10.722 |Explore potential mitigation
NV-SP-VD-7| GANSNER 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 5112 6.498 |Explore potential mitigation
NV-SP-VD-8| HOWELLS 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 5.083 6.462 |Explore potential mitigation
NV-SP-VD-9| RWSN J2 60kV ggal)og—NeWB“S 60.0010 REDBLFF B L1 <50 <50 5104 |Explore potential mitigation
NV'S;F(;'VD' TYLERJT 60KV ggal)og—NeWB“S 60.0010 REDBLFF B L1 <50 <50 5122  |Explore potential mitigation
NV-SP-VD- | 515 BEND 115kv B3_19_Caribou No.11 230/115/60 kv B T-1 <50 <50 5061 |Explore potential mitigation

1 Transformer
NV-SP-VD- . , . o

12 BIG MDWS 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 5.328 6.957  |Explore potential mitigation
NV-SP-VD- . , . o

13 CARBOU M 230kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 <5.0 5.982  |Explore potential mitigation
NV-SP-VD- . .

1 CLMN JCT 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L1 8.761 <5.0 <5.0 Short term: Action Plan
NV-SP-VD- . .

15 DIRYVLLE 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L1 8.981 <5.0 <5.0 Short term: Action Plan
NV-SP-VD- . . . o

16 ELIZ JT1 60kV B2_24 Caribou-Table Mountain 230 kV Line B L-1 <5.0 5.097 6.48 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .

ID Substation Worst Contingenc Catego o Potential Mitigation Solutions

gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
NV-SP-VD- . ) . o

17 ELIZ JT2 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 5.102 6.485 |Explore potential mitigation
NV-SP-VD- . ) . o

18 GRS F JT 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 <5.0 5.237  |Explore potential mitigation
NV-SP-VD- . ) . o

19 HMLTN BR 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 5.539 7.39  |Explore potential mitigation
NV’%E'VD' LP FB SP 60kV ggagog—NeWB“S 600010 RED BLFF B L1 <5.0 <5.0 5132 |Explore potential mitigation
NV-SP-VD- . .

1 LS ML JT 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 9.086 <5.0 <5.0  [Short term: Action Plan
NV-SP-VD- . .

2 LS MLNSJ 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 9.099 <5.0 <5.0  [Short term: Action Plan
NV’%Z'VD' RED B JT 60KV ggagog—NeWB“S 600010 RED BLFF B L1 <5.0 <5.0 5076  |Explore potential mitigation
NV-SP-VD- . .

o4 RED BLFF 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 12.608 <5.0 <5.0  [Short term: Action Plan
NV-SP-VD- . , . o

5 SPANSHCK 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 5.101 6.485 |Explore potential mitigation
NV-SP-VD- . , . o

% ULTR WSD 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 <5.0 6.988  |Explore potential mitigation
NV-SP-VD- . , . o

7 WESTWOOD 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 <5.0 6.909 |Explore potential mitigation
NV-SP-VD- . , . o

8 SPI 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 7.906 9.542  |Explore potential mitigation
NV-SP-VD- . .

2 VINA 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L1 10.179 <5.0 <5.0 Short term: Action Plan
NV-SPAD-1 oL Ta 0kv B2_101_Volia-South 60 kV'Line (between Q720 L1/G1 | 5.151 <50 <50 [Short term: Action Plan

30 New Lassen Lodge an
NV-SP-VD- . . . o

3 EST Q1 60kV B2_24_Caribou-Table Mountain 230 kV Line B L1 <5.0 7.923 9.562 |Explore potential mitigation
NV'S;;'VD' GERBER 60KV ggBBOQ—NeWB“S 60.00to RED BLFF B L1 <5.0 <5.0 5441 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .

ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions

gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
NV-SP-VD- . .

33 KILARC 60kV B2_62_Cascade-Benton-Deschutes 60 kV Line B L-1 5.306 <5.0 <5.0  [Short term: Action Plan
NV-SP-VD- . ) . o

4 CARIBOU 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 12.054 13.911 [Explore potential mitigation
NV-SP-VD- . ) . o

35 CHESTER 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 8.651 16.848 19.398 [Explore potential mitigation
NV-SP-VD- . ) . o

36 GANSNER 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 12.28 14.175 |Explore potential mitigation
NV-SP-VD- . ) . o

37 HOWELLS 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 12.204 14.086 [Explore potential mitigation
NV'S?’Z'VD' RWSN J2 60KV ggagog—NeWB“S 600010 RED BLFF B L1 <5.0 <5.0 5313 |Explore potential mitigation
NV-SP-VD- . .

39 TKO TAP 60kV B2_62_Cascade-Benton-Deschutes 60 kV Line B L-1 5.339 <5.0 <5.0  [Short term: Action Plan
NV'S4F(;'VD' TYLERJT 60KV ggal)og—NeWB“S 60.0010 REDBLFF B L1 <50 <50 5331 |Explore potential mitigation
NV-SP-VD- | \\ERESCO 60KV B3_28_Table Mountain No.2 230/115/60 kv B L1 7.232 5.423 7.305  |Explore potential mitigation

41 Transformer
NV-SP-VD- . , . o

42 BIG BEND 115kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 6.888 8.247  |Explore potential mitigation
NV-SP-VD- . , . o

43 BIG MDWS 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 5.138 12.768 14.953  [Explore potential mitigation
NV-SP-VD- | g156suCT 60KV B3_28_Table Mountain No.2 230/115/60 kv B T-1 5.528 <50 528  |Explore potential mitigation

44 Transformer
NV-SP-VD- | 517E CRK 60KV B3_28_Table Mountain No.2 230/115/60 kv B T-1 7.378 5,555 747 |Explore potential mitigation

45 Transformer
NV-SP-VD- . , . o

46 CARBOU M 230kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 11.923 13.695 [Explore potential mitigation
NV-SP-VD- . .

A7 CEDR CRK 60kV B2_62_Cascade-Benton-Deschutes 60 kV Line B L1 5.331 <5.0 <5.0 Short term: Action Plan
NV-SP-VD- | 6| ARK RD 60KV B3_28_Table Mountain No.2 230/115/60 kv B T-1 7.412 5.506 7.469  |Explore potential mitigation

48 Transformer
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gery Description | Summer Summer Summer g
Peak Peak Peak
NV-SP-VD- . .
49 CLMN JCT 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 9.757 <5.0 <5.0 [Short term: Action Plan
NV-SP-VD- . .
50 CLOV TAP 60kV B2_62_Cascade-Benton-Deschutes 60 kV Line B L-1 5.312 <5.0 <5.0 [Short term: Action Plan
NV-SP-VD- | oNTRVLLE 60KV B3_28_Table Mountain No.2 230/115/60 kv B T-1 7.333 5,519 7413 |Explore potential mitigation
51 Transformer
NV-SP-VD- . .
52 COWCK TP 60kV B2_62_Cascade-Benton-Deschutes 60 kV Line B L-1 5.339 <5.0 <5.0 [Short term: Action Plan
NV-SP-VD- | b saBLA BOKV B3_28_Table Mountain No.2 230/115/60 kv B L1 7.378 5.565 747 |Explore potential mitigation
53 Transformer
NV-SP-VD- . .
54 DESCHUTS 60kV B2_62_Cascade-Benton-Deschutes 60 kV Line B L-1 5.407 <5.0 <5.0 [Short term: Action Plan
NV-SP-VD- . .
55 DIRYVLLE 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 10.01 <5.0 <5.0 [Short term: Action Plan
NV-SP-VD- | vt JeA 6okv B3_28_Table Mountain No.2 230/115/60 kv B L1 7.201 5.484 7.355  |Explore potential mitigation
56 Transformer
NV-SP-VD- | b rimswas 6okv B3_28_Table Mountain No.2 230/115/60 kv B L1 7.296 5.489 7.359  |Explore potential mitigation
57 Transformer
NV-SP-VD- , . , A
58 ELIZ JT1 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 12.241 14.129 [Explore potential mitigation
NV-SP-VD- , . , A
50 ELIZ JT2 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 12.253 14.143  |Explore potential mitigation
NV-SP-VD- . , . L
60 ELIZ TWN 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 8.515 10.193  [Explore potential mitigation
NV-SP-VD- . , . L
61 EST Q JT 60kV B2_24_Caribou-Table Mountain 230 kV Line B L1 <5.0 7.923 9.562  |Explore potential mitigation
NV-SP-VD- . , . L
62 EST QNCY 60kV B2_24_Caribou-Table Mountain 230 kV Line B L1 <5.0 7.923 9.563  |Explore potential mitigation
NV'SSZ'VD' GRBR JCT 60KV ggbgog—NeWB“S 60.0010 REDBLFF B L1 <50 <50 5335  |Explore potential mitigation
NV-SP-VD- . , . L
64 GRIZ JCT 115kV B2_24 Caribou-Table Mountain 230 kV Line B L-1 <5.0 10.49 12.182 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
NV-SP-VD- . ) . o
65 GRIZZLY1 115kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 10.49 12.183 [Explore potential mitigation
NV-SP-VD- . ) . o
66 GRS F JT 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 10.32 12.096 [Explore potential mitigation
NV-SP-VD- . ) . o
67 GRYS FLT 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 12.205 14.087 [Explore potential mitigation
NV-SP-VD- . ) . o
68 HMLTN BR 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 5.367 13.304 15.751 |Explore potential mitigation
NV’%Z'VD' LP FB SP 60kV ggagog—NeWB“S 600010 RED BLFF B L1 <5.0 <5.0 5342 |Explore potential mitigation
NV-SP-VD- . .
70 LS ML JT 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 10.131 <5.0 <5.0  [Short term: Action Plan
NV-SP-VD- . .
7 LS MLNSJ 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 10.146 <5.0 <5.0  [Short term: Action Plan
NV-SP-VD- | j1eNE JCT 60KV B3_28_Table Mountain No.2 230/115/60 kv B T-1 7.486 5,603 7502 |Explore potential mitigation
72 Transformer
NV-SP-VD- . .
73 OLSEN JT 60kV B2_62_Cascade-Benton-Deschutes 60 kV Line B L-1 5.323 <5.0 <5.0  [Short term: Action Plan
NV-SPVD- | peachTON 60KV B3_28_Table Mountain No.2 230/115/60 kv B L-1 5.151 <5.0 <50 [Short term: Action Plan
74 Transformer
NV-SP-VD- . , . o
75 PLMS JCT 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 7.923 9.562 |Explore potential mitigation
NV'S;'VD' RED B JT 60kV ggagog—NeWB“S 60.0010 REDBLFF B L1 <5.0 <50 5284  |Explore potential mitigation
NV-SP-VD- . .
77 RED BLFF 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L1 13.827 <5.0 <5.0 Short term: Action Plan
NV-SP-VD- . , . o
78 SPANSHCK 60kV B2_24_Caribou-Table Mountain 230 kV Line B L1 <5.0 12.252 14.142  |Explore potential mitigation
NV-SP-VD- | 151 £ MTN 60KV B3_28_Table Mountain No.2 230/115/60 kv B T-1 7.491 5.703 7.499  |Explore potential mitigation
79 Transformer
NV-SP-VD- | 1res vis 6okv B3_28_Table Mountain No.2 230/115/60 kv B T-1 6.256 <5.0 6.165 |Explore potential mitigation
80 Transformer
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

NV-SP-VD- . . . R

81 ULTR WSD 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 12.948 15.565 [Explore potential mitigation
NV-SP-VD- . . . R

82 WESTWOOD 60kV B2_24_Caribou-Table Mountain 230 kV Line B L-1 <5.0 12.878 15.525 |Explore potential mitigation
NV-SP-VD- . .

83 WHITMORE 60kV B2_62_Cascade-Benton-Deschutes 60 kV Line B L1 5.331 <5.0 <5.0 Short term: Action Plan
NV-SP-VD- | )\ MERESCOTAP 60KV B3_28_Table Mountain No.2 230/115/60 kv B T-1 7.239 543 7311 |Explore potential mitigation

84 Transformer
NV'S;;'VD' Q720 60kV BCSB‘:’)?’—BUS FAULT AT 31604 COTTONWD C1 Bus 32.924 <10.0 <10.0  [Short term; Action Plan
NV’%Z'VD' VINA 60kV BCSB‘:’)?’—BUS FAULT AT 31604 COTTONWD C1 Bus 58.878 <10.0 <10.0  [Short term; Action Plan
NV'S;;'VD' SOUTH 60kV BCSB‘:’)?’—BUS FAULT AT 31604 COTTONWD C1 Bus 36.564 <10.0 <10.0  [Short term; Action Plan
NV'S;;'VD' VOLTA 60kV EJB%S—BUS FAULT AT 31604 COTTONWD C1 Bus 32.179 <10.0 <10.0  |Short term; Action Plan
NV'S;;'VD' BENTON 60kV EJB%S—BUS FAULT AT 31604 COTTONWD C1 Bus 17.049 <10.0 <10.0  [Short term; Action Plan
NV'SQF(;'VD' GIRVAN 60kV EJB%S—BUS FAULTAT 31604 COTTONWD C1 Bus 18.385 <10.0 5.333  |Explore potential mitigation
NV'SQF;'VD' INSKIP 60KV EJB%S—BUS FAULT AT 31604 COTTONWD C1 Bus 40.054 <10.0 <10.0  [Short term; Action Plan
NV'SQZ'VD' KILARC 60kV 236%3—%5 FAULT AT 31604 COTTONWD C1 Bus 16.557 <10.0 <10.0  [Short term; Action Plan
NV'SQZ'VD' Q720TP 60kV 236%3—%5 FAULT AT 31604 COTTONWD C1 Bus 34.019 <10.0 <10.0  |Short term: Action Plan
NV-SP-D- | 100 B 115KV C1_42A_BUS FAULT AT 31504 TBLE MTN C1 Bus 11.054 6.309 7.069  |Explore potential mitigation

94 Bus1 115.00
NV'SQF;'VD' COLEMAN 60KV 236%3—%5 FAULT AT 31604 COTTONWD C1 Bus 46.503 <10.0 <10.0  |Short term; Action Plan
NV'SQZ'VD' TKO TAP 60kV ggiﬁ—BUS FAULT AT 31604 COTTONWD C1 Bus 16.678 <10.0 <10.0  |Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

112

60.00

ID Substation Worst Contingency Category Diztcer?p?irgn Sjr?:n?er Sjr?:n?er S Sr?ﬁer Potential Mitigation Solutions
Peak Peak Peak

NV'S;VD' ANDERSON 60KV ggﬁ?_sus FAULTAT 31604 COTTONWD C1 Bus 21.045 6.922 8.231 |Explore potential mitigation
NV'SQZ'VD' CEDR CRK 60kV ggﬁ?_sus FAULTAT 31604 COTTONWD o} Bus 16.646 <10.0 <10.0  |Short term: Action Plan
NV-SP-VD- | ohicoTpt 11skv C1_42A_BUS FAULT AT 31504 TBLE MTN C1 Bus 11.016 6.288 7.045 |Explore potential mitigation

99 Bus1 115.00
NV’?&VD' CLMN FSH 60KV BCSB‘:’)?’—BUS FAULTAT 31604 COTTONWD c1 Bus 46.649 <10.0 <10.0  [Short term: Action Plan
NV’?E 1'VD' CLMN JCT 60kV BCSB‘:’)?’—BUS FAULTAT 31604 COTTONWD c1 Bus 57.355 <10.0 <10.0  [Short term: Action Plan
NV’?EZ'VD' CLMN TAP 60kV BCSB‘:’)?’—BUS FAULTAT 31604 COTTONWD c1 Bus 46.605 <10.0 <10.0  [Short term: Action Plan
NV’?E?;VD' CLOV TAP 60KV BCSB‘:’)?’—BUS FAULTAT 31604 COTTONWD c1 Bus 16.576 <10.0 <10.0  [Short term: Action Plan
NV’?SZVD' COWCK TP 60KV EJB%S—BUS FAULTAT 31604 COTTONWD c1 Bus 16.679 <10.0 <10.0  [Short term: Action Plan
NV’?EE;VD' DESCHUTS 60kV EJB%S—BUS FAULTAT 31604 COTTONWD c1 Bus 16.924 <10.0 <10.0  [Short term: Action Plan
NV’?EE;VD' DIRYVLLE 60KV EJB%S—BUS FAULTAT 31604 COTTONWD c1 Bus 58.333 <10.0 <10.0  [Short term: Action Plan
NV’?(;'VD' LOMS JCT 60kV EJB%S—BUS FAULTAT 31604 COTTONWD c1 Bus 13.993 <10.0 <10.0  [Short term: Action Plan
NV’?(;VD' LS ML JT 60KV 235%3—%5 FAULTAT 31604 COTTONWD o} Bus 58.733 <10.0 <10.0  [Short term: Action Plan
NV’?&;VD' LS MLNSJ 60kV 235%3—%5 FAULTAT 31604 COTTONWD o} Bus 58.779 <10.0 <10.0  [Short term: Action Plan
NV’?:;VD' OLSEN JT 60KV 235%3—%5 FAULTAT 31604 COTTONWD o} Bus 16.617 <10.0 <10.0  [Short term: Action Plan
NV’?T{VD' OREGNTRL 60kV 235%3—%5 FAULTAT 31604 COTTONWD o} Bus 11.267 <10.0 <10.0  [Short term: Action Plan
NV-SPVD- | pep B uT 60KV C1.53_BUS FAULT AT 31604 COTTONWD C1 Bus 62.456 <10.0 <10.0  |Short term: Action Plan
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2014-2015 1SO 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 %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingency Category Description | Summer | Summer | Summer Potential Mitigation Solutions
Peak Peak Peak
NV’?EVD' RED BLFF 60kV 6cgas)3_sus FAULT AT 31604 COTTONWD C1 Bus 62.328 <10.0 <10.0  |Short term: Action Plan
Nv'fi;VD' WHITMORE 60kV 6cgas)3_sus FAULT AT 31604 COTTONWD C1 Bus 16.648 <10.0 <10.0  |Short term: Action Plan
NV’?EVD' WNTU PMS 60kV 6cgas)3_sus FAULT AT 31604 COTTONWD C1 Bus 15.177 <10.0 <10.0  |Short term: Action Plan
NV’?QF;VD' CHESTER 60kV C5_6_Table Cc5 DCTL 6.95 8.822 10.749  |Explore potential mitigation
NV-SP-VD- .
200 BIGGSJCT 60kV C5_15_Palermo-Pease C5 DCTL 12.22 <10.0 <10.0 [Short term: Action Plan
NV-SP-VD- .
201 PEACHTON 60kV C5_15_Palermo-Pease C5 DCTL 13.433 <10.0 <10.0 [Short term: Action Plan
NV-SP-VD- .
202 TRES VIS 60kV C5_15_Palermo-Pease C5 DCTL 9.419 <10.0 <10.0 [Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

“‘, California I1ISO

Shaping a Renewed Future

Substation

Worst Contingency

Category

Category Description

Post Cont. Voltage Deviation %

N/A

2019 Spring
Peak

N/A

Potential Mitigation Solutions

No voltage deviation concerns were identified.
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

“‘% California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 e .
ID Substation Worst Contingency Category Description | Summer | Summer N/A Potential Mitigation Solutions
Off-Peak | Light Load
C2_15_COTTONWOOD BUS PARALLEL BKR -
NV-NP-VD-1 TAP 65 60kV STUCK 115KV C2 Bus 11 <10.0 Short term: Action Plan
NV-NP-VD-2| JESSTAP 115kV C2_15_COTTONWOOD BUS PARALLEL BKR C2 Bus 10 <10.0 Short term: Action Plan
STUCK 115KV
C2_15_COTTONWOOD BUS PARALLEL BKR -
NV-NP-VD-3| TRINITY 60kV STUCK 115KV C2 Bus 11 <10.0 Short term: Action Plan
C2_15_COTTONWOOD BUS PARALLEL BKR -
NV-NP-VD-4| FRNCHGLH 60kV STUCK 115KV C2 Bus 12 <10.0 Short term: Action Plan
NV-NP-VD- .
10 BIGGSJCT 60kV C5_15_Palermo-Pease C5 DCTL 11.818 <10.0 Short term: Action Plan
NV-NP-VD- .
11 PEACHTON 60kV C5_15_Palermo-Pease C5 DCTL 13.35 <10.0 Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
NV-SP-V-1 VINA 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B T-1 0.8641 >0.9 >0.9 Short term: Action Plan
NV-SP-V-2 | TYLER 60KV B3._3_Cottonwood #2 230/60 kV B T-1 0.8994 >0.9 509  |Short term: Action Plan
Transformer
NV-SP-V-3 | CANAL TP 60KV B3_3_Cottonwood #2 230/60 kV B T-1 0.8996 >0.9 509  |Short term: Action Plan
Transformer
NV-SP-V-4 | CR CANAL 60KV B3._3_Cottonwood #2 230/60 kV B T4 0.8986 509 09 |Short term: Action Plan
Transformer
NV-SP-V-5 DIRYVLLE 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 0.8788 >0.9 >0.9 Short term: Action Plan
NV-SP-V-6 LS ML JT 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 0.8683 >0.9 >0.9 Short term: Action Plan
NV-SP-V-7 LS MLNSJ 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 0.8669 >0.9 >0.9 Short term: Action Plan
NV-SP-V-8 | RED BLFF 60kV B2_73_Cottonwood-Red Bluff 60 kV Line B L-1 0.8495 >0.9 >0.9 Short term: Action Plan
B2_24_Caribou-Table Mountain 230 kV Line e
NV-SP-V-9 SPI 60kV &B1.67 SPLQUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8749 0.8643 Explore potential mitigation
B2_73_Cottonwood-Red Bluff 60 kV Line & .
NV-SP-V-10 VINA 60kV B1 47 VOLTA1-2 941 UnitID 1 B L-1/G-1 0.8603 >0.9 >0.9 Short term: Action Plan
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-11 TYLER 60kV Transformer & B1_10_MALCHA 13.80 B L-1/G-1 0.8987 >0.9 >0.9 Short term: Action Plan
UnitID 1
B2_24_Caribou-Table Mountain 230 kV Line e
NV-SP-V-12 EST Q1 60kV &B1.67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8749 0.8642 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-13 |  CARIBOU 60kV &B1_67 SPLQUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8925 0.8749 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak 6 \ . .
. <’ California ISO
High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-14 |  CARIBOU 115kV &B1.67 SPLQUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 >0.9 0.8945 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line o
NV-SP-V-15| CARIBOU 230kV &B1 67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 >0.9 0.8944 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-16 | CHESTER 60kV &B1.67 SPLQUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8481 0.8212 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line o
NV-SP-V-17 |  GANSNER 60kV &B1 67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8795 0.8618 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-18 | HOWELLS 60kV &B1.67 SPLQUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8853 0.8676 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-19 | BIG MDWS 60kV &B1.67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 0.9601 0.8826 0.8603 Explore potential mitigation
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-20 | CANAL TP 60kV Transformer & B1_10_MALCHA 13.80 B L-1/G-1 0.8989 >0.9 >0.9 Short term: Action Plan
Unit 1D 1
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-21 | CARBOU M 230kV &B1.67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 >0.9 0.8956 Explore potential mitigation
B2_73_Cottonwood-Red Bluff 60 kV Line & -
NV-SP-V-22 | CLMN JCT 60kV B1 73 INSKIP 416 Unit ID 1 B L-1/G-1 0.8979 >0.9 >0.9 Short term: Action Plan
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-23 | CR CANAL 60kV Transformer & B1_10_MALCHA 13.80 B L-1/G-1 0.898 >0.9 >0.9 Short term: Action Plan
Unit ID 1
B2_73_Cottonwood-Red Bluff 60 kV Line & .
NV-SP-V-24 |  DIRYVLLE 60kV B1 73 INSKIP 416 Unit ID 1 B L-1/G-1 0.8766 >0.9 >0.9 Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-25 | ELIZ JT1 60kV &B1.67 SPLQUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8827 0.865 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line o
NV-SP-V-26 | ELIZ JT2 60kV &B1 67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8821 0.8644 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-27 | EST Q JT 60kV &B1.67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8749 0.8641 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line o
NV-SP-V-28 | GRS F JT 60kV &B1 67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8857 0.8709 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-29 | GRYS FLT 60kV &B1.67 SPLQUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8853 0.8676 Explore potential mitigation
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-30 | HMLTN BR 60kV &B1.67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 0.958 0.877 0.8509 Explore potential mitigation
B2_73_Cottonwood-Red Bluff 60 kV Line & -
NV-SP-V-31 | LS ML JT 60kV B1 73_INSKIP 416 Unit ID 1 B L-1/G-1 0.8661 >0.9 >0.9 Short term: Action Plan
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-32 | PLMS JCT 60kV &B1.67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8749 0.8641 Explore potential mitigation
B2_73_Cottonwood-Red Bluff 60 kV Line & -
NV-SP-V-33 | RED BLFF 60kV B1 73 INSKIP 416 Unit ID 1 B L-1/G-1 0.8472 >0.9 >0.9 Short term: Action Plan
B2_24_Caribou-Table Mountain 230 kV Line L
NV-SP-V-34 | SPANSHCK 60kV &B1.67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.882 0.8643 Explore potential mitigation
B2_24 Caribou-Table Mountain 230 kV Line L
NV-SP-V-35 | ULTR WSD 60kV &B1 67 SP-QUCY  13.80 Unit ID 1 B L-1/G-1 >0.9 0.8757 0.8472 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Dizﬁ?p?g 0 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
Peak Peak Peak

NV-SP-V-36 | WESTWOOD 60kV 22—5}?_@&’%&? Mjg“ég"bii?g\g tne | g L1/G-1 >0.9 08756 0.8466  |Explore potential mitigation
NV-SP-V-37 Q720 60kV gé}SﬁéﬁL\;\/SDFAUé_J 0/-(\)-[ 31604 C1 Bus 0.7084 >0.9 >0.9 Explore potential mitigation
NV-SP-V-38 VINA 60kV g(; I)%Z—BUS FAULTAT 31602 COLEMAN C1 Bus 0.8469 >0.9 >0.9 Explore potential mitigation
NV-SP-V-39 SOUTH 60kV gé?%iL\/J\?DFAUé'J OA(\)T 31604 C1 Bus 0.6694 >0.9 >0.9 Explore potential mitigation
NV-SP-V-40 | TYLER 60KV (23;;: /GQZZ‘QZ? F':’i'g;gtgig:w kVBus Section| Bus 0.8989 >0.9 >09  |Explore potential mitigation
NV-SP-V-41 VVOLTA 60kV gz)_T5T3(_)§LVJ\?DFAUé_(;r OA(\)T 31604 C1 Bus 0.7123 >0.9 >0.9 Explore potential mitigation
NV-SP-V-42 BENTON 60kV 810}5T36§LVJ\?DFAU£ OA(\)T 31604 C1 Bus 0.8479 >0.9 >0.9 Explore potential mitigation
NV-SP-V-43 GIRVAN 60kV 810—%36?‘3\/8;%5 0%(\)T 31604 C1 Bus 0.8316 >0.9 >0.9 Explore potential mitigation
NV-SP-V-44 INSKIP 60kV 810—%36?‘3\/8;%5 0%(\)T 31604 C1 Bus 0.6338 >0.9 >0.9 Explore potential mitigation
NV-SP-V-45 KILARC 60kV 810—%36?‘3\/8;%5 0%(\)T 31604 C1 Bus 0.8707 >0.9 >0.9 Explore potential mitigation
NV-SP-V-46 Q720TP 60kV gé}sﬁéitdeFAUé'g OA(\)T 31604 C1 Bus 0.6951 >0.9 >0.9 Explore potential mitigation
NV-SP-V-47 |  COLEMAN 60kV gé?%ﬁl\jvsDFAUé'J 0'?— 31604 C1 Bus 0.5655 >0.9 >0.9 Explore potential mitigation
NV-SP-V-48 |  TKO TAP 60kV gé?%ﬁl\jvsDFAUé'J 0'?— 31604 C1 Bus 0.8614 >0.9 >0.9 Explore potential mitigation
NV-SP-V-49 |  ANDERSON 60kV gé?%ﬁl\jvsDFAUé'J 0'?— 31604 C1 Bus 0.8098 >0.9 >0.9 Explore potential mitigation
NV-SP-V-50 | CANAL TP 60KV gé_\; /695;;2? 21532‘2‘;,‘530 kVBus Section| Bus 08991 509 509 |Explore potential mitigation
NV-SP-V-51 | CEDR CRK 60kV g;}sﬁéﬁlL\ljvsDFAUé'J OA(‘)T 31604 C1 Bus 0.8659 >0.9 >0.9 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
C1_53_BUS FAULT AT 31604 L
NV-SP-V-52 | CLMN FSH 60kV COTTONWD  60.00 C1 Bus 0.5638 >0.9 >0.9 Explore potential mitigation
NV-SP-V-53 | CLMN JCT 60kV gg 6%2—BUS FAULTAT 31602 COLEMAN C1 Bus 0.8838 >0.9 >0.9 Explore potential mitigation
C1_53_BUS FAULT AT 31604 L
NV-SP-V-54 | CLMN TAP 60kV COTTONWD  60.00 C1 Bus 0.5647 >0.9 >0.9 Explore potential mitigation
C1_53_BUS FAULT AT 31604 L
NV-SP-V-55 | CLOV TAP 60kV COTTONWD  60.00 C1 Bus 0.87 >0.9 >0.9 Explore potential mitigation
C1_53_BUS FAULT AT 31604 L
NV-SP-V-56 | COWCK TP 60kV COTTONWD  60.00 C1 Bus 0.8614 >0.9 >0.9 Explore potential mitigation
C1_16_Round Mountain 230 kV Bus Section L
NV-SP-V-57 | CR CANAL 60kV 2E wl Hatchet Ridge SPS C1 Bus 0.8982 >0.9 >0.9 Explore potential mitigation
C1_53_BUS FAULT AT 31604 L
NV-SP-V-58 | DESCHUTS 60kV COTTONWD  60.00 C1 Bus 0.8432 >0.9 >0.9 Explore potential mitigation
NV-SP-V-59 | DIRYVLLE 60kV g(; BEZ—BUS FAULTAT 31602 COLEMAN C1 Bus 0.862 >0.9 >0.9 Explore potential mitigation
C1_53_BUS FAULT AT 31604 L
NV-SP-V-60 | LOMS JCT 60kV COTTONWD  60.00 C1 Bus 0.876 >0.9 >0.9 Explore potential mitigation
NV-SP-V-61 | LS ML JT 60kV g(; BEZ—BUS FAULTAT 31602 COLEMAN C1 Bus 0.8512 >0.9 >0.9 Explore potential mitigation
NV-SP-V-62 | LS MLNSJ 60kV g(; BEZ—BUS FAULTAT 31602 COLEMAN C1 Bus 0.8498 >0.9 >0.9 Explore potential mitigation
C1_53_BUS FAULT AT 31604 L
NV-SP-V-63 | OLSEN JT 60kV COTTONWD  60.00 C1 Bus 0.8666 >0.9 >0.9 Explore potential mitigation
C1_53_BUS FAULT AT 31604 L
NV-SP-V-64 | RED B JT 60kV COTTONWD  60.00 C1 Bus 0.3523 >0.9 >0.9 Explore potential mitigation
C1_53_BUS FAULT AT 31604 L
NV-SP-V-65 | RED BLFF 60kV COTTONWD  60.00 C1 Bus 0.3523 >0.9 >0.9 Explore potential mitigation
C1_53_BUS FAULT AT 31604 L
NV-SP-V-66 | WHITMORE 60kV COTTONWD  60.00 C1 Bus 0.8645 >0.9 >0.9 Explore potential mitigation
C1_53_BUS FAULT AT 31604 o
NV-SP-V-67 | WNTU PMS 60kV COTTONWD  60.00 C1 Bus 0.8655 >0.9 >0.9 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
NV-SP-V-68 TYLER 60kV gééS_COTTONWOOD CB 412 STUCK W C2 CB 0.8989 >0.9 >0.9 Explore potential mitigation
NV-SP-V-69 | CANAL TP 60kV gééS_COTTONWOOD CB 412 STUCKW C2 CB 0.8991 >0.9 >0.9 Explore potential mitigation
NV-SP-V-70 | CR CANAL 60kV gééS_COTTONWOOD CB 412 STUCKW C2 CB 0.8981 >0.9 >0.9 Explore potential mitigation
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-71 PPL 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.7609 >0.9 >0.9 Explore potential mitigation
230/60 kV Transformer
B1_67_SPI-QUCY  13.80 UnitID1& L
NV-SP-V-72 SPI 60kV B2 24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.8749 0.8643 Explore potential mitigation
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-73 Q720 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.534 >0.9 >0.9 Explore potential mitigation
230/60 kV Transformer
B1_47_VOLTA1-2 911 UnitID1& e
NV-SP-V-74 VINA 60kV B2_73._Cottonwood-Red BIuff 60 KV Line C3 N-1-1 0.8603 >0.9 >0.9 Explore potential mitigation
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-75 SOUTH 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.4969 >0.9 >0.9 Explore potential mitigation
230/60 kV Transformer
B1_10_MALCHA 13.80 UnitID 1 &
NV-SP-V-76 TYLER 60kV B3_4_Cottonwood No.3 230/60 kV C3 N-1-1 0.8987 >0.9 >0.9 Explore potential mitigation
Transformer
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-77 VOLTA 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.5306 >0.9 >0.9 Explore potential mitigation
230/60 kV Transformer
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-78 ANTLER 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.7609 >0.9 >0.9 Explore potential mitigation
230/60 kV Transformer
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-79 BENTON 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.5196 >0.9 >0.9 Explore potential mitigation
kV Transformer
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E North Valley - Summer Peak
High/Low Voltage

« Y

“ 2 California ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2016 Summer
Peak

2019 Summer
Peak

2024 Summer
Peak

Potential Mitigation Solutions

NV-SP-V-80 EST Q1 60kV

B3_49_SPI Quincy PH No.1 60/9.11 kV
Transformer & B2_24_Caribou-Table
Mountain 230 kV Line

C3

>0.9

>0.9

>0.9

Explore potential mitigation

NV-SP-V-81 GERBER 60kV

B2_109_NewBus 60.00 to RED BLFF
60.00 & B2_73_Cottonwood-Red Bluff 60 kV
Line

C3

>0.9

>0.9

>0.9

Explore potential mitigation

NV-SP-V-82 GIRVAN 60kV

B3_3_Cottonwood #2 230/60 kV
Transformer & B3_4_Cottonwood No.3
230/60 kV Transformer

C3

0.4754

>0.9

>0.9

Explore potential mitigation

NV-SP-V-83 INSKIP 60kV

B3_3_Cottonwood #2 230/60 kV
Transformer & B3_4_Cottonwood No.3
230/60 kV Transformer

C3

0.4637

>0.9

>0.9

Explore potential mitigation

NV-SP-V-84 KILARC 60kV

B3_3_Cottonwood #2 230/60 kV
Transformer & B3_4_Cottonwood No.3
230/60 kV Transformer

C3

0.6544

>0.9

>0.9

Explore potential mitigation

NV-SP-V-85 Q720TP 60kV

B3_4_Cottonwood No.3 230/60 kV
Transformer & B3_3_Cottonwood #2 230/60
kV Transformer

C3

0.5201

>0.9

>0.9

Explore potential mitigation

NV-SP-V-86 | CARIBOU 60kV

B1_67_SPI-QUCY 13.80 UnitID 1 &
B2_24_Caribou-Table Mountain 230 kV Line

C3

>0.9

>0.9

>0.9

Explore potential mitigation

NV-SP-V-87 [ CASCADE 115kV

B3_4_Cottonwood No.3 230/60 kV
Transformer & B3_3_Cottonwood #2 230/60
kV Transformer

C3

0.8959

>0.9

>0.9

Explore potential mitigation

NV-SP-V-88 | CHESTER 60kV

B3_49_SPI Quincy PH No.1 60/9.11 kV
Transformer & B2_24_Caribou-Table
Mountain 230 kV Line

C3

>0.9

>0.9

>0.9

Explore potential mitigation

NV-SP-V-89 | COLEMAN 60kV

B3_4_Cottonwood No.3 230/60 kV
Transformer & B3_3_Cottonwood #2 230/60
kV Transformer

C3

0.4034

>0.9

>0.9

Explore potential mitigation

NV-SP-V-90 [  GANSNER 60kV

B3_49_SPI Quincy PH No.1 60/9.11 kV
Transformer & B2_24_Caribou-Table
Mountain 230 kV Line

C3

>0.9

0.8973

0.88

Explore potential mitigation

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

Study Area: PG&E North Valley - Summer Peak 6 \ . .
. & California ISO
High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
B1_67_SPI-QUCY 13.80 UnitID 1 & A
NV-SP-V-91 HOWELLS 60kV B2_24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.8853 0.8676 Explore potential mitigation
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-92 KESWICK 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.8309 >0.9 >0.9 Explore potential mitigation
kV Transformer
B2_29_Table Mountain(D)-Palermo 230 kV L
NV-SP-V-93 |  PALERMO 230kV Line & B2 34_Palermo-Colgate 230 KV Line C3 N-1-1 0.8877 >0.9 >0.9 Explore potential mitigation
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-94 RWSN J2 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.3303 >0.9 >0.9 Explore potential mitigation
kV Transformer
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-95 | TKO TAP 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.6428 >0.9 >0.9 Explore potential mitigation
230/60 kV Transformer
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-96 TYLERJT 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.3259 >0.9 >0.9 Explore potential mitigation
kV Transformer
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-97 | ANDERSON 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.4121 >0.9 >0.9 Explore potential mitigation
230/60 kV Transformer
B1_67_SPI-QUCY  13.80 UnitID1& L
NV-SP-V-98 | BIG MDWS 60kV B2_24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.8826 0.8603 Explore potential mitigation
B1_10_MALCHA 13.80 UnitID 1 &
NV-SP-V-99 [ CANAL TP 60kV B3_4_Cottonwood No.3 230/60 kV C3 N-1-1 0.8989 >0.9 >0.9 Explore potential mitigation
Transformer
B1_67_SPI-QUCY  13.80 UnitID1& L
NV-SP-V-100] CARBOU M 230kV B2_24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.9125 0.8956 Explore potential mitigation
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-101] CEDR CRK 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.6494 >0.9 >0.9 Explore potential mitigation
kV Transformer

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

Study Area: PG&E North Valley - Summer Peak

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
ID Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-102( CLMN FSH 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.4001 >0.9 >0.9 Explore potential mitigation
kV Transformer
B1_47_VOLTA1-2 911 UnitID1& L
NV-SP-V-103| CLMN JCT 60kV B2 73 Cottonwood-Red BIuff 60 kV Line C3 N-1-1 0.8965 >0.9 >0.9 Explore potential mitigation
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-104( CLMN TAP 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.4009 >0.9 >0.9 Explore potential mitigation
kV Transformer
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-105( CLOV TAP 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.6549 >0.9 >0.9 Explore potential mitigation
kV Transformer
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-106[ COTTONWD 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.3902 >0.9 >0.9 Explore potential mitigation
230/60 kV Transformer
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-107| COWCK TP 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.6443 >0.9 >0.9 Explore potential mitigation
kV Transformer
B1_10_MALCHA 13.80 UnitID 1 &
NV-SP-V-108( CR CANAL 60kV B3_4_Cottonwood No.3 230/60 kV C3 N-1-1 0.898 >0.9 >0.9 Explore potential mitigation
Transformer
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-109( DESCHUTS 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.6213 >0.9 >0.9 Explore potential mitigation
kV Transformer
B1_47_VOLTA1-2 9.1 UnitID1& L
NV-SP-V-110( DIRYVLLE 60kV B2_73_Cottonwood-Red BIuff 60 kV Line C3 N-1-1 0.8751 >0.9 >0.9 Explore potential mitigation
B1_67_SPI-QUCY  13.80 UnitID 1 & L
NV-SP-V-111| ELIZ JT1 60kV B2_24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.8827 0.865 Explore potential mitigation
B1_67_SPI-QUCY  13.80 UnitID 1 & L
NV-SP-V-112| ELIZ JT2 60kV B2_ 24_Caribou-Table Mountain 230 kV Line C3 N-1-1 >0.9 0.8821 0.8644 Explore potential mitigation

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

Study Area: PG&E North Valley - Summer Peak

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
B1_67_SPI-QUCY 13.80 UnitID 1 & e
NV-SP-V-113( ELIZ TWN 60kV B2_24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.8777 0.8659 Explore potential mitigation
B3_49_SPI Quincy PH No.1 60/9.11 kV
NV-SP-V-114( EST Q JT 60kV Transformer & B2_24_Caribou-Table C3 N-1-1 >0.9 0.8961 0.8849 Explore potential mitigation
Mountain 230 kV Line
B3_49_SPI Quincy PH No.1 60/9.11 kV
NV-SP-V-115| EST QNCY 60kV Transformer & B2_24_Caribou-Table C3 N-1-1 >0.9 0.8961 0.8848 Explore potential mitigation
Mountain 230 kV Line
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-116( GRBR JCT 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.3264 >0.9 >0.9 Explore potential mitigation
kV Transformer
B2_24_Caribou-Table Mountain 230 kV Line e
NV-SP-V-117] GRS F JT 60kV &B1.67 SPLQUCY  13.80 Unit ID 1 C3 N-1-1 >0.9 0.8868 0.8735 Explore potential mitigation
B1_67_SPI-QUCY  13.80 UnitID1& e
NV-SP-V-118 GRYS FLT 60kV B2_24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.8853 0.8676 Explore potential mitigation
B3_49_SPI Quincy PH No.1 60/9.11 kV
NV-SP-V-119( HMLTN BR 60kV Transformer & B2_24_Caribou-Table C3 N-1-1 >0.9 0.8956 0.8705 Explore potential mitigation
Mountain 230 kV Line
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-120| LOMS JCT 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.6508 >0.9 >0.9 Short term: Action Plan
kV Transformer
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-121| LP FB SP 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.3232 >0.9 >0.9 Short term: Action Plan
kV Transformer
B1_47_VOLTA1-2 911 UnitID1& .
NV-SP-V-122 LS ML JT 60kV B2_73_Cottonwood-Red BIuff 60 KV Line C3 N-1-1 0.8645 >0.9 >0.9 Short term: Action Plan
B1_47_VOLTA1-2 911 UnitID1& -
NV-SP-V-123 LS MLNSJ 60kV B2 73 Cottonwood-Red BIuff 60 KV Line C3 N-1-1 0.8631 >0.9 >0.9 Short term: Action Plan

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

Study Area: PG&E North Valley - Summer Peak

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
ID Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-124] MTN GATE 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.7685 >0.9 >0.9 Short term: Action Plan
kV Transformer
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-125| NEO REDT 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.2527 >0.9 >0.9 Short term: Action Plan
kV Transformer
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-126] OLSEN JT 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.6507 >0.9 >0.9 Short term: Action Plan
kV Transformer
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-127] OREGNTRL 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.7154 >0.9 >0.9 Short term: Action Plan
230/60 kV Transformer
B2_29_Table Mountain(D)-Palermo 230 kV .
NV-SP-V-128| PALRMO M 230kV Line & B2 34_Palermo-Colgate 230 kV Line C3 N-1-1 0.889%4 >0.9 >0.9 Short term: Action Plan
B1_67_SPI-QUCY 13.80 UnitID 1 & L
NV-SP-V-129| PLMS JCT 60kV B2_24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.8749 0.8641 Explore potential mitigation
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-130] RASN JNT 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.2503 >0.9 >0.9 Short term: Action Plan
230/60 kV Transformer
B3_3_Cottonwood #2 230/60 kV
NV-SP-V-131| RED B JT 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.317 >0.9 >0.9 Short term: Action Plan
230/60 kV Transformer
B1_47_VOLTA1-2 911 UnitID1 & -
NV-SP-V-132( RED BLFF 60kV B2.73_Cottonwood-Red BILFF 60 KV Line C3 N-1-1 0.8456 >0.9 >0.9 Short term: Action Plan
B1_67_SPI-QUCY 13.80 UnitID 1 & L
NV-SP-V-133[ SPANSHCK 60kV B2_24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.882 0.8643 Explore potential mitigation
B3_4_Cottonwood No.3 230/60 kV
NV-SP-V-134] STLLWATR 60kV Transformer & B3_3_Cottonwood #2 230/60 C3 N-1-1 0.8009 >0.9 >0.9 Short term: Action Plan
kV Transformer

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

Study Area: PG&E North Valley - Summer Peak

“‘}, California 1ISO

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

B1_67_SPI-QUCY 13.80 UnitID 1 & A
NV-SP-V-135( ULTR WSD 60kV B2_24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.8757 0.8472 Explore potential mitigation

B1_67_SPI-QUCY  13.80 UnitID1& L
NV-SP-V-136( WESTWOOD 60kV B2 24_Caribou-Table Mountain 230 KV Line C3 N-1-1 >0.9 0.8756 0.8466 Explore potential mitigation

B3_3_Cottonwood #2 230/60 kV
NV-SP-V-137]  WHITMORE 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.6464 >0.9 >0.9 Short term: Action Plan

230/60 kV Transformer

B3_3_Cottonwood #2 230/60 kV
NV-SP-V-138| WNTU PMS 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.5924 >0.9 >0.9 Short term: Action Plan

230/60 kV Transformer
NV-SP-V-139 TYLER 60kV C5_11_Pit C5 DCTL 0.8996 >0.9 >0.9 Short term: Action Plan
NV-SP-V-140] BIGGSJCT 60kV C5_15_Palermo-Pease C5 DCTL 0.8568 >0.9 >0.9 Short term: Action Plan
NV-SP-V-141( CANAL TP 60kV C5_11_Pit C5 DCTL 0.8998 >0.9 >0.9 Short term: Action Plan
NV-SP-V-142| CR CANAL 60kV C5_24_Cottonwood(E)-Delevan C5 DCTL 0.8989 >0.9 >0.9 Short term: Action Plan
NV-SP-V-143] PEACHTON 60kV C5_15_Palermo-Pease C5 DCTL 0.8457 >0.9 >0.9 Short term: Action Plan
NV-SP-V-144| TRES VIS 60kV C5_15_Palermo-Pease C5 DCTL 0.8897 >0.9 >0.9 Short term: Action Plan

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

Study Area: PG&E North Valley - Spring Peak é \ C |F . |SO
H’gh/LOW Voltage ‘ 1 G I 8}52(}‘ gewed Future
Cal Voltage (PU)
. . ategory , e .
ID Substation Worst Contingency Category Description N/A 201 gesgmg N/A Potential Mitigation Solutions

No high/low voltage concerns identified.

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

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

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
B3_3_Cottonwood #2 230/60 kV
NV-NP-V-1 TYLER 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.8969 >0.9 Short term: Action Plan
230/60 kV Transformer
B3_3_Cottonwood #2 230/60 kV
NV-NP-V-2 CANAL TP 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.8969 >0.9 Short term: Action Plan
230/60 kV Transformer
B3_3_Cottonwood #2 230/60 kV
NV-NP-V-3 CR CANAL 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.8962 >0.9 Short term: Action Plan
230/60 kV Transformer
B3_3_Cottonwood #2 230/60 kV
NV-NP-V-4 NEO REDT 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.8974 >0.9 Short term: Action Plan
230/60 kV Transformer
B3_3_Cottonwood #2 230/60 kV
NV-NP-V-5 RASN JNT 60kV Transformer & B3_4_Cottonwood No.3 C3 N-1-1 0.8975 >0.9 Short term: Action Plan
230/60 kV Transformer
NV-NP-V-6 | PEACHTON 60kV C5_15_Palermo-Pease C5 DCTL 0.888 >0.9 Short term: Action Plan

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E North Valley - Summer Peak

o

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

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E North Valley - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E North Valley - Spring Peak

Single Contingency Load Drop

£M

<’ California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

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

Potential Mitigation Solutions

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

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

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

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E North Valley - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

Study Area: PG&E North Valley - Spring Peak

Single Source Substation with more than 100 MW Load

“3 California I1ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

N/A

2019 Spring Peak

N/A

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

Single Source Substation with more than 100 MW Load

“}y Call;

fornia ISO

Shaping a Renewed Future

Substation

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

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 kV Line (Harney Lane
1 Jet and Waterloo Jct Section) B2_74_Hammer - Country Club 60 kY B LA 169.8 <100 <100 Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 kV Line (Waterloo Jct
2 |and Mosher Section) B2_74_Hammer - Country Club 60 kY B L 109.0 <100 <1001\ ong Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- Lockeford 60 kV Line No. 1 B2_74_Hammer - Country Club 60 kV B L-1 160.3 <100 <100
3 ' - y ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Disable Linden
STOC-SP-T- , , . Automatics
A Valley Springs No. 1 60 kV Line B2_64_Weber - Mormon Jct 60 kV Line B L-1 1171 120.9 128.8
Long Term: Reconductor Valley
Springs No. 1 60 kV Line
STOC-SP-T- |Stockton 'A' - Weber 60 kV Line No. 1 |B1_16_COG.NTNL  12.00 UnitID 1 & -
5 |(Weber-Santa Fe Section) B2_67_Stockton 'A' - Weber 60 kV Line No. 2 B L-A/G- 1033 <100 <100 |Short term: Action Plan
. . B1_15_Q481 13.80 UnitID 1 &
STOC(;SP'T' \2/alley Springs - Martell 60 kV Line No. | 56"\ ey Springs - Martell 60 kV Line No. B L-1/G-1 98.9 99.3 102.0  |Explore potential mitigation

1

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Stockton Action Plan
STOC;SP'T- I:;:ﬂ”:ﬁ;ﬁ:;;yeﬂi? ggclﬁc/)rl;)l ne g(; (?(? _S?el:tisorfAEULT AT 33704 STAGG C1 Bus 107.3 <100 105.4  |Long Term: Reconductor Lockeford
' No. 160 kV Line & Loop Mosher with
Overcurrent Relays
STOC-SP-T- |Kasson-Louise 60 KV Line (Kasson-  |C1-21_BUS FAULT AT 33528 KASSON Short Term: Stockion Action Plan
8 |Calvo Tap Section) 115.00 ¢t Bus 1054 <100 138.4
P ' Long Term: Kasson SPS
STOC-SP-T- |Kasson-Louise 60 KV Line (Mossdale |C1-21_BUS FAULT AT 33528 KASSON Short Term: Stockton Action Plan
9 Switches-Calvo Tap Section) 115.00 ¢t Bus 103 <100 1433
p . Long Term: Kasson SPS
Short Term: Stockton Action Plan
STOCSPT- |y anteca 115/60 kv Transformer No. 3 |C.-21-2US FAULTAT 33528 KASSON C1 Bus 192.3 <100 238.1
10 115.00
Long Term: Kasson SPS
STOC-SP-T- |Manteca-Louise 60 kV Line (Manteca- |C1-21_BUS FAULT AT 33528 KASSON Short Term: Stockton Action Plan
1" Louise Jct Section) 115.00 ¢t Bus 147.3 1626 186.1
: Long Term: Kasson SPS
STOC-SP-T- . C1-39_BUS FAULT AT 33704 STAGG e
19 New Stagg - Hammer 60 kV Line No. 2 60.00 Section E C1 Bus 156.8 115.2 153.0  |Explore potential mitigation
Short Term: Stockton Action Plan
STOC-SP-T- |Hammer-Country Club 60 kV Line C2-8_STAGG 60 kV Bus Sections D and E - .
13 (Hammer Jct-Morada Jot Section) CB 2 Failure C2 CB <100 105.6 <100 |Long Term: Reconductor Lockeford

No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays

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

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

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Stockton Action Plan
STO%’SP'T- I{'&Q;Zi?ﬂghgu:eig:% Line gé-g—FSaT”ﬁ?eG 60 kV'Bus Sections D and E - C2 CB <100 151.9 <100  |Long Term: Reconductor Lockeford
No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 kV Line (Harney Lane |C2-8_STAGG 60 kV Bus Sections D and E -
15 Jct and Waterloo Jct Section) CB 2 Failure c2 CB <100 197 <100 Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 I.<V Line (Waterloo Jct C2-8_STAGG 60 kV Bus Sections D and E - 2 CB <100 1198 <100 . . .
16 and Mosher Section) CB 2 Failure Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- . C2-8_STAGG 60 kV Bus Sections D and E -
y7 | ockeford 60KV Line No. 1 CB 2 Failure c2 cB <100 19.7 <100 ong Term: New Eight Mile Lod
Industrial - Lockeford 230 kV DCTL
STOC-SP-T- | i erbank Jot - Manteca 115 kv Line | 2. —oc--OTA230kVBus Tand Bus2-CB |, CB 109.4 112.6 1135  |Explore potential mitigation
18 200 Failure
STOC-SP-T- R|verbank Jct SW STA - Mar?teca 115 C2.-6_TESLA 115 kV Bus 1 and Bus 2 - CB 102 2 CB 1210 <100 <100 |Short term: Action Plan
19 kV Line (Valley Home Tap-Ripon Jct) |Failure

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

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

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Stanislaus-Melones-Manteca 115 kV
STOC-SP-T- | e No. 1 (Avena Tap-Manteca C2:6_TESLA 115KV Bus 1andBus2-CB102) ., CB 109.5 <100 <100  [Short term: Action Plan
20 , Failure
Section)
Stanislaus-Melones-Manteca 115 kV
STOCSPT e No. 1 (Melones Jet-Avena Tap |2 -1 EorA 119KV Bus Tand Bus2-CB102) ) CB 1303 | <100 <100  |Short term: Action Plan
21 . Failure
Section)
Short Term: Stockton Action Plan
B3_4_Lockeford 230/60 kV Transformer No. 2
STO%-ZSP-T- \I;iva:er:tnl]_zrn-ecsc\);ig\yegléZc?i?):)v (UOP- 1q B3_5_Lockeford 230/60 kV Transformer No. Cc3 N-1-1 <100 <100 <100  |Long Term: Reconductor Lockeford
3 No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
B3_5_Lockeford 230/60 kV Transformer No. 3
STO%;SP'T' \';'Vae';‘trtzrne%‘:l‘l?;yeg'gzgg :)V (UOP- 12 B3 4 Lockeford 230/60 kV Transformer No. | C3 N-1-1 <100 <100 <100  [Long Term: Reconductor Lockeford
2 No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
B3_4_Lockeford 230/60 kV Transformer No. 2
STOC-SP-T- | Hammer - Country Club 60 kV (-West |, "a"5 ) oo 230/60 kV Transformer No. | €3 N-1-1 <100 <100 <100  [Long Term: Reconductor Lockeford
24 Lane Switches-Hammer JCT Section) . .
3 No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays

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

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

“3‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Stockton Action Plan
B3_5_Lockeford 230/60 kV Transformer No. 3
STOC-SP-T- |Hammer - Country Club 60 kV (-West (g B3_4_Lockeford 230/60 kV Transformer No. C3 N-1-1 <100 <100 <100  |Long Term: Reconductor Lockeford
25 Lane Switches-Hammer JCT Section) ) .
2 No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_4_Lockeford 230/60 kV Transformer No. 2
STO%'GSP'T' '("::r‘n”rféricc’;‘mg&g:zg&gtﬂ; & B3_5_Lockeford 230/60 KV Transformer No. | C3 N-1-1 <100 234.6 <100  |Long Term: Reconductor Lockeford
3 No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_5_Lockeford 230/60 kV Transformer No. 3
STOC;P'T' '("::r‘n”rfér(jcc’;‘mgyrgngfskgcws & B3_4_Lockeford 230/60 KV Transformer No. |~ C3 N-1-1 <100 2346 <100  [Long Term: Reconductor Lockeford
2 No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_4_Lockeford 230/60 kV Transformer No. 2
STOC-SP-T- | Hammer-Country Club 60 kV'Line | "55"5 ) cord 230/60 kV Transformer No. | C3 N-1-1 <100 152.8 <100  [Long Term: Reconductor Lockeford
28 (Hammer-Hammer Jct Section)

3

No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stockton - Summer Peak

“3‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Stockton Action Plan
. B3_5_Lockeford 230/60 kV Transformer No. 3
STO%'QSP'T' '("::n”:f;rcl_f::];yercﬂ gzcﬁl\g#)'”e & B3_4_Lockeford 230/60 kV Transformer No. | C3 N-1-1 <100 152.8 <100  |Long Term: Reconductor Lockeford
2 No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_4_Lockeford 230/60 kV Transformer No. 2
STO%'OSP'T' '{ngimgsyhgusbei%g Line g B3 5 Lockeford 230/60 kV Transformer No. | C3 N-1-1 <100 298.3 <100  |Long Term: Reconductor Lockeford
3 No. 160 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_5_Lockeford 230/60 kV Transformer No. 3
STO%'1SP'T' '{'hjgzjzrﬁ‘t":\;l‘gsyhgr”geig:% He lg B34 Lockeford 230/60 kV Transformer No. | C3 N-1-1 <100 | 2083 | <100 |Long Term: Reconductor Lockeford
2 No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
. B3_4_Lockeford 230/60 kV Transformer No. 2
STO%'ZSP'T' ngn?erC(I:L?;gtr% ﬁ'g%%oegot')”e & B3_5_Lockeford 230/60 KV Transformer No. | C3 N-1-1 <100 <100 <100  [Long Term: Reconductor Lockeford
y 3 No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Stockton Action Plan
STOC-SP-T- . B2_91_Lodi - Industrial 60 kV Line &
g3 |Industrial 60KV Tap B2_78_Lockeford - Industrial 60 KV Line c3 N-1-1 139.2 1387 <1001\ ong Term: New Eight Mie Lod
Industrial - Lockeford 230 kV DCTL
. Short Term: Stockton Action Plan
STOC-SP-T- |, 2 ss0n 115/60 kV Transformer No. 1 |20~ 1€5la - Kasson - Manteca 115 kV Line Cc3 N-1-1 97.3 <100 <100
34 & B2_40_Vierra - Tracy - Kasson 115 kV Line . . .
Long Term: Vierra Looping Project
, . Short Term: Stockton Action Plan
STOC-SP-T- | asson 115060 kV Transformer No. 1 |o2—0-ierra - Tracy - Kasson 115 kV Line & 1 g N-1-1 97.3 <100 <100
35 B2_36_Tesla - Kasson - Manteca 115 kV Line : . .
Long Term: Vierra Looping Project
STOC-SP-T- |Kasson-Louise 60 kV Line (Kasson-  [B2_36_Tesla - Kasson - Manteca 115 kV Line Short Term: Stockton Action Plan
. . ) C3 N-1-1 114.5 <100 <100
36 Calvo Tap Section) & B2_40_Vierra - Tracy - Kasson 115 kV Line .
Long Term: Kasson SPS
STOC-SP-T- |Kasson-Louise 60 KV Line (Kasson-  |B2_40_Vierra - Tracy - Kasson 115 KV Line & Short Term: Stockton Action Plan
. . C3 N-1-1 114.5 <100 <100
37 Calvo Tap Section) B2_36_Tesla - Kasson - Manteca 115 kV Line ]
Long Term: Kasson SPS
STOC-SP-T- |Kasson-Louise 60 kV Line (Mossdale [B2_36_Tesla - Kasson - Manteca 115 kV Line Short Term: Stockton Action Plan
. ) . ) C3 N-1-1 110.2 <100 <100
38 Switches-Calvo Tap Section) & B2_40_Vierra - Tracy - Kasson 115 kV Line o . .
Long Term: Vierra Looping Project
STOC-SP-T- |Lammers-Kasson 115 kV Line (Kasson{B2_36_Tesla - Kasson - Manteca 115 kV Line c3 N-1-1 102.7 <100 <100 Short Term: Stockton Action Plan
39 Owens Tap Section) & B2_44_Tesla - Tracy 115 kV Line '

Long Term: Vierra Looping Project

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
STOC-SP-T- |Lammers-Kasson 115 kV Line (Kasson{B2_44_Tesla - Tracy 115kV Line & Short Term: Stockion Action Plan
. . C3 N-1-1 102.7 <100 <100
40 Owens Tap Section) B2_36_Tesla - Kasson - Manteca 115 kV Line o : .
Long Term: Vierra Looping Project
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford - LOldI 60 kV I._|ne No. 2 B2_91_Lodi - Industrial 60.kV Line &‘ c3 N-1-1 1509 1509 <100 | . . ‘
41 (Lockeforde-Victor Section) B2_78_Lockeford - Industrial 60 kV Line Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford - Lodi 60 kV Line No. 3 B2_75_Lockeford - Lodi 60 kV Line No. 2 & c3 N-1-1 1616 1676 <100
42 (Lockeforde-Lodi JCT Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STO%SP_T' Lockeford #1 60 kV Line g;ﬁfﬂgﬁ:ﬁg git%tt? Zg?ul;\gldlﬂ\e/ & C3 N-1-1 180.9 <100 <100  |Long Term: Reconductor Lockeford
- y No. 1 60 kV Line & Loop Mosher with
Overcurrent Relays
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 kV Line (Harney Lane [B2_4_Lockeford - Bellota 230 kV Line & .
44 Jet and Waterloo Jct Section) B2_74_Hammer - Country Club 60 kV c3 N-1-1 1916 <100 <100 |Long Term: Reconductor Lockeford

No. 160 kV Line & Loop Mosher with
Overcurrent Relays

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford #1 60 kV Line (Waterloo Jct [B2_10_Eight Mile - Stagg 230 kV Line & c3 N-1-1 <100 1412 <100
45 and Mosher Section) B2_8_Stagg - Tesla 230 kV Line ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford 230/60 kV Transformer No. [B2_74_Hammer - Country Club 60 kV & c3 N-1-1 106.6 106.1 <100
46 2 B3_5_Lockeford 230/60 kV Transformer No. 3 ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- [Lockeford 230/60 kV Transformer No. |B3_5_Lockeford 230/60 kV Transformer No. 3 c3 N-1-1 106.6 106.1 <100 | . . .
47 2 & B2_74_Hammer - Country Club 60 kV Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- . . B2_75_Lockeford - Lodi 60 kV Line No. 2 &
4g | ockeford-industrial 60'kV Line B2_91_Lodi - Industrial 60 KV Line c3 N-1-1 1384 138.0 <100 || 4ng Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- . . B2_91_Lodi - Industrial 60 kV Line &
g9  |rockeford-Industrial 60 kV Line B2_75_Lockeford - Lodi 60 KV Line No. 2 c3 N-1-1 138.4 138.0 <1001\ ong Term: New Eight Mile Lodi

Industrial - Lockeford 230 kV DCTL

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford-Lodi #1 60 kV Line (Colony [B2_75_Lockeford - Lodi 60 kV Line No. 2 & c3 N-1-1 1205 195 1 <100
50 Tap-Colony JCT Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford-Lodi #1 60 kV Line B2_75_Lockeford - Lodi 60 kV Line No. 2 & c3 N-1-1 1305 1353 <100
51 (Lockeford-Colony Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford-Lodi #1 60 kV Line (Lodi-  |B2_75_Lockeford - Lodi 60 kV Line No. 2 & c3 N-1-1 1295 134.4 <100
52 Colony JCT Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford-Lodi #2 60 kV Line (Victor- [B2_91_Lodi - Industrial 60 kV Line & c3 N-1-1 1392 138.7 <100
53 Woodbridge JCT Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
. . Short Term: Stockton Action Plan
Lockeford-Lodi #2 60 kV Line . . .
STOC-SP-T- ) . B2_91_Lodi - Industrial 60 kV Line &
54 |\Woodbridge JCT-Industrial JCT B2_78_Lockeford - Industrial 60 kV Line c3 N-1-1 139.2 138.7 <1001\ ong Term: New Eight Mile Lodi

Section)

Industrial - Lockeford 230 kV DCTL

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford-Lodi #3 60 kV Line (Lodi B2_75_Lockeford - Lodi 60 kV Line No. 2 & c3 N-1-1 130.7 1356 <100
55 Aux-Lodi JCT Section) B2_78_Lockeford - Industrial 60 kV Line ' ' Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- |Lockeford No. 3 230/60 kV B2_74_Hammer - Country Club 60 kV & c3 N-1-1 1065 105.9 <100 | . . .
56 Transformer B3_4_Lockeford 230/60 kV Transformer No. 2 Long Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
STOC-SP-T- Short Term: Stockton Action Plan
57 N-1-1 <100
Long Term: New Eight Mile Lodi
Lockeford No. 3 230/60 kV Transformer B3_4_Lockeford 230/60 kV Transformer No. 2 ¢ C3 106.5 105.9 Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- , . . B2_75_Lockeford - Lodi 60 kV Line No. 2 &
sg  |-odiindustrial 60KV Line B2_78_Lockeford - Industrial 60 kV Line c3 N-1-1 1721 1731 <100 || 4ng Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
Short Term: Stockton Action Plan
STOC-SP-T- . . . B2_78_Lockeford - Industrial 60 kV Line &
gg |-odiindustrial 60 kV Line B2_75_Lockeford - Lodi 60 KV Line No. 2 c3 N-1-1 1721 7.9 <1001\ ong Term: New Eight Mile Lodi
Industrial - Lockeford 230 kV DCTL
STOC-SP-T- |Manteca-Louise 60 kV Line (Manteca- [B2_36_Tesla - Kasson - Manteca 115 kV Line c3 N-1-1 113.1 <100 <100 Short Term: Stockton Action Plan
60 Louise Jct Section) & B2_40_Vierra - Tracy - Kasson 115 kV Line '

Long Term: Kasson SPS

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
STOC.SPT. B3_4_Lockeford 230/60 kV Transformer No. 2 Short Term: Stockton Action Plan
New Stagg - Hammer 60 kV Line No. 2|& B3_5_Lockeford 230/60 kV Transformer No. C3 N-1-1 <100 117.2 <100 .
61 3 Long Term: New Stagg - Hammer 60
kV Line
STOC.SPT. B3 5. Lockeford 230/60 kV Transformer No. 3 Short Term: Stockton Action Plan
New Stagg - Hammer 60 kV Line No. 2|& B3_4_Lockeford 230/60 kV Transformer No. C3 N-1-1 <100 117.2 <100 .
62 9 Long Term: New Stagg - Hammer 60
kV Line
STOC.SPT. B3_4_Lockeford 230/60 kV Transformer No. 2 Short Term: Stockton Action Plan
New Stagg - Hammer 60 kV Line No. 2|& B3_5_Lockeford 230/60 kV Transformer No. C3 N-1-1 <100 98.1 <100 .
63 3 Long Term: New Stagg - Hammer 60
kV Line
STOC-SP-T- B3_5_Lockeford 230/60 kV Transformer No. 3 Short Term: Stockton Action Plan
New Stagg - Hammer 60 kV Line No. 2|& B3_4_Lockeford 230/60 kV Transformer No. C3 N-1-1 <100 98.1 <100 .
64 9 Long Term: New Stagg - Hammer 60
kV Line
STOC-SP-T- |Owens llinois 115 KV Tap Line B2_44_Tesla - Tracy 115 kV Line & ca N 083 | <100 <100 Short Term: Stocklon Acton Plan
65 (Normally Open Switch 155) B2_49_Schulte - Lammers 115 kV Line ' Long Term: Vierra Looping Project
STOC-SP-T- [Owens Ilinois 115 kV Tap Line B2_49_Schulte - Lammers 115KV Line & Short Term: Stockion Action Plan
) . C3 N-1-1 128.3 <100 <100
66 (Normally Open Switch 155) B2_44_Tesla - Tracy 115 kV Line Long Term: Viemra Looping Project
. B3_11_Bellota 230/115 kV Transformer No. 1
STOC-SP-T- |Riverbank Jct SW STA - Manteca 115 |, -, o
67 KV Line (Manteca-Ripon JCT Section) & B3_12_Belltoa 230/115 kV Transformer No. C3 N-1-1 109.5 112.6 113.6  |Explore potential mitigation

2
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
, B3_12_Belltoa 230/115 kV Transformer No. 2
STOC-SP-T- [Riverbank Jct SW STA - Manteca 115 |, =, e
68 KV Line (Manteca-Ripon JCT Section) 215‘ B3_11_Bellota 230/115 kV Transformer No. C3 N-1-1 109.5 112.6 113.6  |Explore potential mitigation
. Short Term: Stockton Action Plan
STOC-SP-T- Schulte - Lammers 115 kV Line B2_36_Tesla - Kasson - Manteca‘ 115 kV Line c3 N-1-1 993 <100 <100
69 & B2_44_Tesla - Tracy 115 kV Line . . .
Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SPT- 16 ite - Lammers 115 kV Line B2 44_Tesla - Tracy 115kVLine & c3 N-1-1 99.3 <100 <100
70 B2_36_Tesla - Kasson - Manteca 115 kV Line . , .
Long Term: Vierra Looping Project
STOC-SP-T- Schulte SW STA - Kasson - Manteca B2 44 Tesla - Tracy 115 kV Line & Short Term: Stockton Action Plan
115 kV Line (Schulte-Owens Tap . C3 N-1-1 128.2 <100 <100
71 . B2_49_Schulte - Lammers 115 kV Line i . .
Section) Long Term: Vierra Looping Project
STOC-SP-T- Schulte SW STA - Kasson - Manteca B2 49_Schulte - Lammers 115 kV Line & Short Term: Stockton Action Plan
115 kV Line (Schulte-Owens Tap . C3 N-1-1 128.2 <100 <100
72 . B2_44_Tesla - Tracy 115 kV Line N . .
Section) Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SP-T- | s ulte Sw Sta - Kasson 115 kV Line | 20— 1esia - Kasson - Manteca 115kVLine | .y N-1-1 108.1 <100 <100
73 & B2_44_Tesla - Tracy 115kV Line N . .
Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SP-T- . B2_44 Tesla - Tracy 115 kV Line &
74 Schulte Sw Sta - Kasson 115 kV Line B2 36_Tesla - Kasson - Manteca 115 kV Line C3 N-1-1 108.1 <100 <100

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

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Stockton Action Plan
STOC-SP-T- . B2_72_Stagg - Country Club 60 kV Line No. 2
75 Stagg - Country Club 60 kV'Line No. 1 | B2_73_Stagg - Hammer 60 kV Line No. 1 c3 N-1-1 1975 <100 <100 Long Term: New Stagg - Hammer 60
kV Line
Short Term: Stockton Action Plan
STOC-SP-T- . B2_73_Stagg - Hammer 60 kV Line No. 1 &
76 Stagg - Country Club 60 kV Line No. 1 B2_72_Stagg - Country Club 60 kV Line No. 2 c3 N-1-1 1575 <100 <100 Long Term: New Stagg - Hammer 60
kV Line
Short Term: Stockton Action Plan
STOC-SP-T- . B2_71_Stagg - Country Club 60 kV Line No. 1
77 Stagg - Country Club 60 kV'Line No. 1 | B2_73_Stagg - Hammer 60 kV Line No. 1 c3 N-1-1 1975 <100 <100 Long Term: New Stagg - Hammer 60
kV Line
Short Term: Stockton Action Plan
STOC-SP-T- . B2_73_Stagg - Hammer 60 kV Line No. 1 &
78 Stagg - Country Club 60 kV Line No. 1 B2_71_Stagg - Country Club 60 kV Line No. 1 c3 N-1-1 1575 <100 <100 Long Term: New Stagg - Hammer 60
kV Line
. . B2_13_Stanislaus-Melones-Manteca 115 kV . .
STOC-SP-T- |Stanislaus - Manteca 115 kV Line No. Line No. 1 & B2 3 Stanislaus - Melones Sw c3 N-1-1 11.0 112.0 1123 Stanlslgu§ —Manteca 115 kV Line
79 2 ) Load Limit Scheme
115 kV Line
. . B2_3_Stanislaus - Melones Sw 115 kV Line & . .
STOC-SP-T- [Stanislaus - Manteca 115 kV Line No. B2_13._Stanislaus-Melones-Manteca 115 kV o3 N1-1 110 1120 123 Stamslgug — Manteca 115 kV Line
80 2 . Load Limit Scheme
Line No. 1
. . B2_33_Stanislaus-Melones-Manteca 115 kV . .
STOC-SP-T- |Stanislaus - Manteca 115 kV Line No. Line No. 1 & B2 34_Stanislaus - Melones Sw c3 N-1-1 110 112.0 1123 Stanlslgu§ —Manteca 115 kV Line
81 2 ) Load Limit Scheme
115 kV Line
. . B2_34_Stanislaus - Melones Sw 115 kV Line & . .
STOC-SP-T- [Stanislaus - Manteca 115 kV Line No. B2 33 Stanislaus-Melones-Manteca 115 kV c3 N-1-1 110 1120 1123 Stan|slgu§ — Manteca 115 kV Line
82 2 Load Limit Scheme

Line No. 1

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Stanislaus_Melones SW STA-Manteca [B3_11_Bellota 230/115 kV Transformer No. 1 , .
STOC-SP-T- 4 445 kV Line (Melones-Melones Jct |& B3 12 Belltoa 230/115 kV Transformer No. |  C3 N-1-1 95.8 100.2 gg3 |Stanisiaus —Manteca 115 kV Line
83 , Load Limit Scheme
Section) 2
Stanislaus-Manteca #2 115 kV Line  [B2_13_Stanislaus-Melones-Manteca 115 kV . .
STOC-SPT| Riverbank JCT-Valley Home Tap  |Line No. 1 & B2_3 Stanislaus - Melones Sw | €3 | Nt | 1050 | 1058 | fog1 | onioiaus MantecaTi5kyLine
84 ” . Load Limit Scheme
Section) 115 kV Line
Stanislaus-Manteca #2 115 kV Line  [B2_3_Stanislaus - Melones Sw 115 kV Line & . .
STOC-SP-T- | i erbank JCT-Valley Home Tap  |B2_13_Stanislaus-Melones-Manteca 115 kV c3 N-1-1 105.0 105.8 1064 |Stanisiaus —Manteca 115 kV Line
85 : ) Load Limit Scheme
Section) Line No. 1
Stanislaus-Manteca #2 115 kV Line  [B2_33_Stanislaus-Melones-Manteca 115 kV . .
STOC-SPT| Riverbank JCT-Valley Home Tap  |Line No. 1 & B2_34 Stanislaus - Melones Sw | €3 | Nt | 1050 | 1058 | fog1 |onisiaus MantecaT15kyLine
86 : . Load Limit Scheme
Section) 115 kV Line
Stanislaus-Manteca #2 115 kV Line  |B2_34_Stanislaus - Melones Sw 115 kV Line & . .
STOC-SP-T-| 2iverbank JCT-Valley Home Tap  |B2_33_Stanislaus-Melones-Manteca 115 kV c3 N-1-1 105.0 105.8 1064 |Sranisiaus —Manteca 115kV Line
87 . , Load Limit Scheme
Section) Line No. 1
STOC-SP-T- | Stanislaus-Manteca #2 115 kv Line ~ |22- | S->tanisiaus-Melones-Manteca 115 kv Stanislaus — Manteca 115 kV Line
., |Line No. 1 & B2_3_Stanislaus - Melones Sw C3 N-1-1 105.0 105.7 106.0 .
88 (Valley Home Tap-Avena Tap Section) . Load Limit Scheme
115 kV Line
STOC-SP-T- | Stanislaus-Manteca #2 115 kv Line | co—-oanisiaus - Melones Sw 115 kv Line & Stanislaus — Manteca 115 kV Line
. B2_13_Stanislaus-Melones-Manteca 115 kV C3 N-1-1 105.0 105.7 106.0 .
89 (Valley Home Tap-Avena Tap Section) Line No. 1 Load Limit Scheme
STOC-SP-T- | Stanislaus-Manteca #2 115 kV Line |2 2—o->tanisiaus-Melones-Manteca 115 kv Stanislaus — Manteca 115 kV Line
., |Line No. 1 & B2_34_Stanislaus - Melones Sw C3 N-1-1 105.0 105.7 106.0 .
90 (Valley Home Tap-Avena Tap Section) . Load Limit Scheme
115 kV Line
STOC-SP-T- | Stanislaus-Manteca #2 115 kV Line gg‘gg‘giﬂiﬁﬂiM“Qﬁiﬁfm?ﬁtllg '1‘\1/5L:Rf 8 ca N 50 | 1057 | 1050 [Stenisiaus —Manteca 115 kV Line
91 (Valley Home Tap-Avena Tap Section) |, —\ ~ ' ' ' Load Limit Scheme

Line No. 1
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Stanislaus-Melones SW STA B2_13_Stanislaus-Melones-Manteca 115 kV . .
STOC-SPT- | iververbank JCT SW STA 115V |Line No. 1 & B2 4 Stanislaus - Manteca 115 |  C3 N-1-1 104 | 1107 | aaqq  [Sremislaus - Manteca 115 KVLine
92 . . . Load Limit Scheme
(Stanislaus-Cataract Section) kV Line No. 2
Stanislaus-Melones SW STA B2_33_Stanislaus-Melones-Manteca 115 kV . .
STOC-SPT- | iververbank JCT SW STA 115V [Line No. 1 & B2 35 Stanislaus - Manteca 115|  C3 N-1-1 104 | 1107 | 11qq  [Pranislaus - Manteca 115 KVLine
93 . . . Load Limit Scheme
(Stanislaus-Cataract Section) kV Line No. 2
STOC-SP-T- :zaﬂs’}ia;\f-I?:;O(r]si:rﬁsﬁj;é;gﬂatzﬁa B2_3_Stanislaus - Melones Sw 115kV Line & c3 N-1-1 1106 110 114 Stanislaus — Manteca 115 kV Line
94 ) 9 B2_4_Stanislaus - Manteca 115 kV Line No. 2 ' ' ' Load Limit Scheme
Jct Section)
STOC-SP-T- :za;‘f;ak“\fi\f:;"(”s‘i:rﬁs\,’l\;iﬁrg"ima B2_34. Stanislaus - Melones Sw 115 kV Line &| ., N 06 | 1110 | 1114 [Stenislaus - Manteca 115KV Line
95 ) 9 B2_35_Stanislaus - Manteca 115 kV Line No. 2 ' ' ' Load Limit Scheme
Jet Section)
STOC-SP-T- i:amak”\f‘x:;o(gi:jxfgﬁrgﬂatzﬁa B2_35_Stanislaus - Manteca 115 kV Line No.2 | N 106 10 1114 |Stanislaus - Manteca 115 kV Line
96 . g & B2_34_Stanislaus - Melones Sw 115 kV Line ' ' ' Load Limit Scheme
Jet Section)
STOG-SP-T- :za;‘%ak“\fi\l":e"’(”s‘i:jsﬁiﬁrg"ima B2 4 Stanislaus - Marteca 115KV LieNo.2 | o |\ | qios | 1110 | 1114 |Stanislaus—Manteca 115KV Line
97 . g & B2_3_Stanislaus - Melones Sw 115 kV Line ' ' ' Load Limit Scheme
Jet Section)
Stanislaus-Melones SW STA-Manteca [B2_13_Stanislaus-Melones-Manteca 115 kV . .
STOC-SPT- 4t 145 kv Line Cataract-Frogtown Tap |Line No. 1 & B2 4_ Stanisiaus - Manteca 115 |  C3 N-1-1 103 | 1106 | 1110 |oanslaus—Manteca 115kVLine
98 , . Load Limit Scheme
Section) kV Line No. 2
Stanislaus-Melones SW STA-Manteca |B2_33_Stanislaus-Melones-Manteca 115 kV . .
STOC-SP-T- 41 115 kv Line Cataract-Frogtown Tap |Line No. 1 & B2_35_Stanislaus - Manteca 115 C3 N1 | 1103 | 106 | qr1g  [Pranslaus - Manteca 115KV Line
99 , . Load Limit Scheme
Section) kV Line No. 2
Stanislaus-Melones SW STA-Manteca [B2_35_Stanislaus - Manteca 115 kV Line No. 2 . .
STO%SP'T' #1 115 KV Line Cataract-Frogtown Tap |& B2_33_Stanislaus-Melones-Manteca 115kV | C3 N-1-1 110.3 1106 111.0 f;rgsﬂfm“i ;C'\:']zrr:ica 15KV Line

Section)

Line No. 1
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Stanislaus-Melones SW STA-Manteca |B2_4_Stanislaus - Manteca 115 kV Line No. 2 . ,
STOC-SP-T- 4 445 kV Line Cataract-Frogtown Tap |& B2 13 Stanislaus-Melones-Manteca 115 kv | C3 N-1-1 110.3 110.6 1110 |Stanisiaus —Manteca 115 kV Line
101 . ) Load Limit Scheme
Section) Line No. 1
. Short Term: Stockton Action Plan
STOC-SP-T- |1 1a - Kasson - Manteca 115 kV Ling [22—+4—1esia - Tracy 115kV Line & c3 N-1-1 1472 <100 <100
102 B2_49_Schulte - Lammers 115 kV Line . , .
Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SP-T- | Ja - Kasson - Manteca 115 kV Line |2—+o-Schulte - Lammers 115V Line & c3 N-1-1 1472 <100 <100
103 B2_44_Tesla - Tracy 115 kV Line o . .
Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SP-T- Tesla - Tracy 115 KV Line B2_36_Tesla - Kasson - Manteca 115 lfV Line c3 N-1-1 138.4 <100 <100
104 & B2_49_Schulte - Lammers 115 kV Line i . .
Long Term: Vierra Looping Project
STOC-SP-T- . B2_36_Tesla - Kasson - Manteca 115 KV Line Short Term: Stockton Action Plan
Tesla - Tracy 115 kV Line . C3 N-1-1 118.3 <100 <100
105 & B2_49_Schulte - Lammers 115 kV Line . . .
Long Term: Vierra Looping Project
STOC-SP-T- |Tesla-Schulte SW STA #2 115 kV B2_42_Tesla - Schulte 115 kV Line No. 2 & Cc3 N-1-1 104.4 <100 <100 str Term: Stockion Acton Pan
106 (Tesla-AEC Tap Section) B2_50_GWF Tracy - Schulte 115 kV Line ' o . .
Long Term: Vierra Looping Project
. Short Term: Stockton Action Plan
STOC-SP-T- |, .. . B2_36_Tesla - Kasson - Manteca 115 kV Line
107 Vierra - Tracy - Kasson 115 kV Line & B2 49 Schulte - Lammers 115 KV Line C3 N-1-1 137.7 <100 <100

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

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

“‘,‘ California ISO

Thermal oveﬂoads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. Short Term: Stockton Action Plan
STOC-SP-T- |\ e ra - Tracy - Kasson 115 kV Line |2 2=0-1€51a - Kasson - Manteca 115 kVLine | g N-1-1 135.4 <100 <100
108 & B2_49_Schulte - Lammers 115 kV Line o : .
Long Term: Vierra Looping Project
STOC-SP-T- B1_16_COG.NTNL 12.00 UnitID1 & Replace Weber 230/60 kV
109 Weber No. 2a 230/60 kV Transformer B3_13_Weber 230/60 kV Transformer No. 1 c3 N-1-1 <100 <100 <100 Transformer Nos. 2 & 2A
Stanislaus-Melones SW STA . . .
STOC-SP-T- Riververbank JCT SW STA 115 kv C5_1 7_Stgn|slaus-Me|ones-Manteca No.1 115 5 DCTL 110.4 1107 111 Stanlslgu§ - Manteca 115 kV Line
110 . X kV & Stanislaus-Mante Load Limit Scheme
(Stanislaus-Cataract Section)
STOC-gp-T- | Stanisiaus-Melones SW STA-Manteca | oy 1) 1o icia s Manteca No.2 115 kV & Stanislaus — Manteca 115 KV Line
#1 115 kV Line (Stanislaus-Frogtown . . C5 DCTL 110.6 111.0 1114 L
111 ) Stanislaus-Melones-River Load Limit Scheme
Jet Section)
STOC-SP-T- i:a;‘;iaklﬂl":éoggfarsavﬁxx;’:?‘f C5_17_Stanislaus-Melones-Manteoa No 115 | oet | 1104 | 1107 | 4144 [Stanislaus - Manteca 115 kv Line
112 g Plkv & Stanislaus-Mante : : "' |Load Limit Scheme

Section)

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A S IV
Off-Peak
STOC-SpP-T{ 33610 VLLY SPS  60.0 33634 B2_60_Valley Springs - Martell 60 kV Line No.

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

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

TESLA  115.00
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PG | Ny
Off-Peak
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-SpP-THC1_20_BUS FAULTAT 33540 TESLA| 01”5 s FAULT AT 33540 TESLA C3 N-1-1 137.7 Explore potential mitigation
12 115.00
115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOC{?"P'T' ?115—%%—%8 FAULTAT 33540 TESLAI {15 00 & C1_20_BUS FAULT AT 33540 Cc3 N-1-1 106.1 Explore potential mitigation
' TESLA  115.00
B2_49_Schulte - Lammers 115 kV Line &
STOC-SpP-T1C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA Cc3 N-1-1 100.1 Explore potential mitigation
14 115.00
115.00
B2_36_Tesla - Kasson - Manteca 115 kV Line
STOC-SpP-T1C1.20_BUS FAULT AT 33540 TESLA| C1_20_BUS FAULT AT 33540 TESLA Cc3 N-1-1 100.0 Explore potential mitigation
15 115.00
115.00
B2_42_Tesla - Schulte 115 kV Line No. 2 &
STOC-SpP-TIC1_19_BUS FAULT AT 33529 C1_19_BUS FAULT AT 33529 LAMMERS Cc3 N-1-1 100.0 Explore potential mitigation
16 LAMMERS  115.00
115.00
. C1_18_BUS FAULT AT 33528 KASSON
STOC;}S pP-T- Ei_;lB_Tesla - Schulte 115 kVLine | 1470078 B2_43_Tesla - Schulte 115 kV Line C3 N-1-1 100.0 Explore potential mitigation
' No. 1
C1_19_BUS FAULT AT 33529 LAMMERS
STOC{SSPP'T' 10115—%%—%8 FAULTAT 33540 TESLAI 445 00 & C1_20_BUS FAULT AT 33540 Cc3 N-1-1 100.1 Explore potential mitigation
' TESLA  115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-SpP-T1C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 130.3 Explore potential mitigation
19 115.00
115.00
. B1_15_Q481 13.80 UnitID 1 &
STOCZ'SPP'T' E;fﬁavf”ey Springs - Martell 60KV 55" 60"Vialley Springs - Martell 60 kV Line No. | C3 N-1-1 102.1 Explore potential mitigation

1
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PG| NjA
Off-Peak
C1_35_BUS FAULT AT 33714 HAMMER
STOC2-1SPP-T' (L:C1)E:1K_IPOUF§DFAU2|ESTO¢)E 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 130.1 Explore potential mitigation
' LOCKFORD  230.00
C1_35_BUS FAULT AT 33714 HAMMER
STOCZ'ZSPP'T' 5(1)61}(_|?CL)JRSDFAU2L?:B/?)E 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 130.1 Explore potential mitigation
' LOCKFORD  230.00
B2_99_New Stagg - Hammer 60 kV Line No. 2
STOC-SpP-TICT1 BUS FAULT AT 30482 & C1_1_BUS FAULT AT 30482 LOCKFORD C3 N-1-1 144.6 Explore potential mitigation
23 LOCKFORD  230.00
230.00
B2_73_Stagg - Hammer 60 kV Line No. 1 &
STOC-SpP-TC1_1_BUS FAULT AT 30482 C1_1_BUS FAULT AT 30482 LOCKFORD C3 N-1-1 144.8 Explore potential mitigation
24 LOCKFORD  230.00
230.00
C1_35_BUS FAULT AT 33714 HAMMER
STOCZ'E? pP-T: 5(1)61}(_ECL)J|:¢SDFAU2I§(-)%E 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 153.8 Explore potential mitigation
' LOCKFORD  230.00
C1_35_BUS FAULT AT 33714 HAMMER
STOCZ'GSPP'T' Eé&kfggg“gggg 30482 60.00 & C1_1_BUS FAULT AT 30482 Cc3 N-1-1 1487 Explore potential mitigation
' LOCKFORD  230.00
C1_35_BUS FAULT AT 33714 HAMMER
STOC; PP-T: E;E:kfg:DFAUZI%B%E 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 148.7 Explore potential mitigation
' LOCKFORD  230.00
STOC-SpP-T1 . C1_11_BUS FAULT AT 30622 EIGHT MI o
28 B2_8_Stagg - Tesla 230 kV Line 230,00 & B2 8. Stagg - Tesla 230 KV Line C3 N-1-1 119.3 Explore potential mitigation
STOC-SpP-T+ . |B2_1_Rio Oso - Lockeford 230 kV Line & e
29 B2_4_Lockeford - Bellota 230 kV Line B2 4 Lockeford - Bellota 230 kV Line C3 N-1-1 173.0 Explore potential mitigation
STOC-SpP-T+ . |B2_1_Rio Oso - Lockeford 230 kV Line & e
30 B2_4_Lockeford - Bellota 230 kV Line B2 4_Lockeford - Bellota 230 kV Line C3 N-1-1 226.9 Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PG| NjA
Off-Peak
B3_5_Lockeford 230/60 kV Transformer No. 3
STOC-SpP-T1C1._33 BUS FAULTAT 33704 & C1_33_BUS FAULT AT 33704 STAGG C3 N-1-1 126.5 Explore potential mitigation
31 STAGG 60.00
60.00
C1_33_BUS FAULT AT 33704 STAGG
STOC-SpP-T1B3_4_Lockeford 230/60 kV 60.00 & B3_4_Lockeford 230/60 KV c3 N-1-1 126.7 Explore potential mitigation
32 Transformer No. 2
Transformer No. 2
STOC-SpP-T{B2_78_Lockeford - Industrial 60 KV [B2_91_Lodi - Industrial 60 kV Line & o
33 |Line B2_78_Lockeford - Industrial 60 KV Line c3 N-1-1 1151 Explore potential mitigation
STOC-SpP-T-B2_75_Lockeford - Lodi 60 kV Line  |B2_78_Lockeford - Industrial 60 kV Line & e
34 [No.2 B2_75_Lockeford - Lodi 60 kV Line No. 2 c3 N-1-1 1320 Explore potential mitigation
STOC-SpP-T+ . B2_10_Eight Mile - Stagg 230 kV Line & e
35 B2_8_Stagg - Tesla 230 kV Line B2 8 Stagg - Tesla 230 kV Line C3 N-1-1 156.1 Explore potential mitigation
STOC-SpP-T{B2_75_Lockeford - Lodi 60 kV Line  [B2_91_Lodi - Industrial 60 kV Line & .
3% [No.2 B2_75_Lockeford - Lodi 60 kV Line No. 2 c3 N-1-1 1261 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 KV |B2_75_Lockeford - Lodi 60 kV Line No. 2 & e
37 |Line B2_78_Lockeford - Industrial 60 KV Line c3 N-1-1 1254 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 kV  [B2_91_Lodi - Industrial 60 kV Line & e
38 |Line B2_78_Lockeford - Industrial 60 kV Line c3 N-1-1 1057 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 KV |B2_75_Lockeford - Lodi 60 kV Line No. 2 & e
39 |Line B2_78_Lockeford - Industrial 60 KV Line c3 N-1-1 1225 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 kV  [B2_91_Lodi - Industrial 60 kV Line & S,
40  |Line B2_78_Lockeford - Industrial 60 kV Line c3 N-1-1 1057 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 KV |B2_75_Lockeford - Lodi 60 kV Line No. 2 & e
41 |Line B2_78_Lockeford - Industrial 60 KV Line c3 N-1-1 1161 Explore potential mitigation
STOC-SpP-T{B2_78_Lockeford - Industrial 60 kV  [B2_91_Lodi - Industrial 60 kV Line & e
42 |Line B2_78_Lockeford - Industrial 60 kV Line c3 N-1-1 1057 Explore potential mitigation
STOC-SpP-T4 ) . B2_10_Eight Mile - Stagg 230 kV Line & 4 e
43 B2_8_Stagg - Tesla 230 kV Line B2 8 Stagg - Tesla 230 kV Line C3 N-1-1 156.2 Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PIng 1 N
Off-Peak
STOC-SpP-T+ . B2_10_Eight Mile - Stagg 230 kV Line & e
44 B2_8_Stagg - Tesla 230 kV Line B2 8 Stagg - Tesla 230 KV Line C3 N-1-1 156.1 Explore potential mitigation
STOC-SpP-T+ . C1_18_BUS FAULT AT 33528 KASSON e
45 B2_85_Kasson - Carbona 60 kV Line 115.00 & B2_85_ Kasson - Carbona 60 kV Line C3 N-1-1 153.1 Explore potential mitigation
C1_20_BUS FAULT AT 33540 TESLA
STOC;:? pP-T: 2@1385,3% FQLSJIE)BAT 33528 115.00 & C1_18_BUS FAULT AT 33528 C3 N-1-1 129.0 Explore potential mitigation
' KASSON  115.00
. C1_13_BUS FAULT AT 30625 TESLAD
STOZ'?S pP-T: 181—11—GWFTRCY3 13.80 Unit D 230.00 & B1_11_GWFTRCY3  13.80 Unit ID C3 N-1-1 100.5 Explore potential mitigation
1
B1_11_GWFTRCY3 13.80 UnitID 1 &
STOC-SpP-T1C1_13_BUS FAULT AT 30625 TESLA C1_13_BUS FAULT AT 30625 TESLAD C3 N-1-1 100.4 Explore potential mitigation
48 D 230.00
230.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-SpP-T1C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 185.5 Explore potential mitigation
49 115.00
115.00
B1_24 CAMANCHE  4.16 UnitID 1 &
STOC-SpP-TIC1_7_BUS FAULT AT 30500 C1_7_BUS FAULT AT 30500 BELLOTA C3 N-1-1 101.7 Explore potential mitigation
50 BELLOTA  230.00
230.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOC;SPP'T' ?Jg%%‘BUS FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 184.4 Explore potential mitigation
' TESLA 115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STO%—ZS pP-T: ?115%)%—%8 FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 181.8 Explore potential mitigation

115.00
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PIng 1 N
Off-Peak
C1_23_BUS FAULT AT 33551 GWFTRACY
STOCS-38 pP-T: ?115—%%—%8 FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 103.6 Explore potential mitigation
' TESLA 115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-SpP-T1C1.20 BUS FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 181.5 Explore potential mitigation
54 115.00
115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STO%SS pP-T: ﬂg%%—BUS FAULT AT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 105.9 Explore potential mitigation
' TESLA 115.00
B1_26_CAMANCHE  4.16 UnitID 3 &
STOC-SpP-T1C1.7_BUS FAULT AT 30500 C1_7_BUS FAULT AT 30500 BELLOTA C3 N-1-1 128.0 Explore potential mitigation
56 BELLOTA  230.00
230.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STO(35-7S pP-T: ?1153%—%8 FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 159.3 Explore potential mitigation
' TESLA 115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STO%'SSPP'T' %%%%—BUS FAULTAT 33540 TESLAI {15 00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 105.9 Explore potential mitigation
' TESLA 115.00
STOC-SpP-T{ 33530 KSSN-JC2 115 33550 HJ |[C5_18_Tesla-Schulte 115 kV Line No. 1 & e
50 HEINZ 115 1 Tesla-Schulte 115 kV Li C5 DCTL 109.6 Explore potential mitigation
STOC-SpP-T{ 33850 CAMANCHE 4.16 33566 |C5_10_Rancho Seco-Bellota No. 1 230 kV Line e
60 CAMANCHE 115 1 & Rancho Seco-Bello C5 DCTL 101.9 Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
STOC-NP-T- | 33836 USWP_#4  9.11 30570 . e
1 USWPRLF 230 1 B1_21_USWP_#4 9.11 UnitID 3 B G-1 <100 129.2 Explore potential mitigation
STOC-NP-T- | 33840 FLOWD3-6  9.11 30595 . o
9 FLOWIND2 230 1 B1.22 FLOWD3-6  9.11 UnitID 1 B G-1 <100 113.5 Explore potential mitigation
B2_34_Stanislaus - Melones Sw 115 kV Line &
STOCNP-T-1C1._20_BUS FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 250.7 165.4 Explore potential mitigation
3 115.00
115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-NP-T-1C1.20 BUS FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 124.5 100.1 Explore potential mitigation
4 115.00
115.00
. B2_33_Stanislaus-Melones-Manteca 115 kV
STOC-NP-T- B.2 -35_Stanislaus - Manteca 115 kY Line No. 1 & B2_35_Stanislaus - Manteca 115 C3 N-1-1 99.9 100.0 Explore potential mitigation
5 Line No. 2 ,
kV Line No. 2
STOC-NP-T- |B2_35_Stanislaus - Manteca 115 kV  |B2_34_Stanislaus - Melones Sw 115 kV Line & e
6 Line No. 2 B2 35_Stanislaus - Manteca 115 kV Line No.2| N-1-1 %8 1000 Explore potential mitigation
B2_34_Stanislaus - Melones Sw 115 kV Line &
STOC-NP-T-|C1._20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 155.1 103.7 Explore potential mitigation
7 115.00
115.00
B2_34_Stanislaus - Melones Sw 115 kV Line &
STOC-NP-T-|C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 236.8 157.9 Explore potential mitigation
8 115.00
115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOCE;NP-T' ?Jg%%‘BUS FAULT AT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 115.9 91.7 Explore potential mitigation
' TESLA 115.00
C1_42_BUS FAULT AT 33520 RIPON
STO%ONP'T' 1C11§%%—BUS FAULTAT 33540 TESLA| (45 00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 1316 102.2 Explore potential mitigation

TESLA  115.00
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
B2_35_Stanislaus - Manteca 115 kV Line No. 2
STOCNP-T-1C1_20_BUS FAULTAT 33540 TESLA & C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 196.4 111.3 Explore potential mitigation
1 115.00
115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-NP-T-1C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA Cc3 N-1-1 106.0 <100 Short term: Action Plan
12 115.00
115.00
B2_33_Stanislaus-Melones-Manteca 115 kV
STO%NP'T' %%%%—BUS FAULTAT 33540 TESLA Line No. 1 & C1_20_BUS FAULT AT 33540 C3 N-1-1 136.3 <100 Short term: Action Plan
' TESLA 115.00
B2_33_Stanislaus-Melones-Manteca 115 kV
STO%NP-T- ﬂg%%—BUS FAULTAT 33540 TESLA Line No. 1 & C1_20_BUS FAULT AT 33540 C3 N-1-1 156.5 100.9 Explore potential mitigation
' TESLA 115.00
C1_7_BUS FAULT AT 30500 BELLOTA
STO%NP'T' 81-125333 FAULTAT 30625 TESLA|)30 00 & C1_13_BUS FAULT AT 30625 C3 N-1-1 <100 100.1 Explore potential mitigation
' TESLAD  230.00
B1_27 STANISLS 13.80UnitID1 &
STOC-NP-T- (C1.20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 100.7 113.3 Explore potential mitigation
16 115.00
115.00
C1_35_BUS FAULT AT 33714 HAMMER
STOC1'7NP'T' Eé?:kfggg“ggg 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 <100 108.8 Explore potential mitigation
' LOCKFORD 230.00
C1_35 BUS FAULT AT 33714 HAMMER
STOC;'sNP-T' 5(1)61K_I?SF§DFAU2|E’I)¢)E 30482 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 <100 104.6 Explore potential mitigation
’ LOCKFORD 230.00
C1_35_BUS FAULT AT 33714 HAMMER
STOC-NP-T-|C1_1_BUS FAULT AT 30482 - . N
19 LOCKEORD 230,00 60.00 & C1_1_BUS FAULT AT 30482 C3 N-1-1 <100 104.6 Explore potential mitigation

LOCKFORD  230.00
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

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

115.00
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
B1_10_SP CMPNY  13.80 UnitID 1 &
STOC-NP-T-1C1.20_ BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 179.9 <100 Short term: Action Plan
30 115.00
115.00
B1_27_STANISLS  13.80 UnitID 1 &
STOC-NP-T- |C1_20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 186.0 142.1 Explore potential mitigation
31 115.00
115.00
C1_23_BUS FAULT AT 33551 GWFTRACY
STOC3—2NP-T- 1C115—%%—BUS FAULTAT 33540 TESLA 115.00 & C1_20_BUS FAULT AT 33540 C3 N-1-1 115.1 <100 Short term: Action Plan
' TESLA  115.00
B2_15_Bellota - Tesla 230 kV Line No. 2 &
STOC-NP-T- |C1_20_BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 209.0 116.3 Explore potential mitigation
33 115.00
115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOCNP-T- G120 BUS FAULTAT 33540 TESLA| 6120 BUS FAULT AT 33540 TESLA C3 N-1-1 129.4 107.2 Explore potential mitigation
34 115.00
115.00
B2_15_Bellota - Tesla 230 kV Line No. 2 &
STOC-NP-T-1C1.20_ BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 209.1 116.2 Explore potential mitigation
35 115.00
115.00
B2_50_GWF Tracy - Schulte 115 kV Line &
STOC-NP-T-1C1.20_ BUS FAULT AT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 128.6 107.0 Explore potential mitigation
36 115.00
115.00
B2_94_Riverbank Jct-Ripon 115 kV Line from
STOC;NP-T' ?115:%%—%8 FAULTAT 33540 TESLA RPNJN2 to BRKR RIPON & C1_20_BUS C3 N-1-1 166.0 105.0 Explore potential mitigation
' FAULT AT 33540 TESLA  115.00
B1_27_STANISLS  13.80 UnitID 1 &
STO%ENP-T' ?Jg%%‘BUS FAULTAT 33540 TESLA C1_20_BUS FAULT AT 33540 TESLA C3 N-1-1 137.2 158.2 Explore potential mitigation

115.00
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2014-2015 I1SO Reliability Assessment - Study Results

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

“3‘ California ISO

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

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

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

STOC-SP- ' . o

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

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

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

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

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

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

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

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

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

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

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

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

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

\VD-16 CLAY 60kV 1&B1_15 Q481 13.80 Unit ID 1 B L-1/G-1 6.122 <5.0 <5.0  [Short term: Action Plan
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-17 Q481 60kV 18 B1_15.Q481 13.80 Unit ID 1 B L-1/G-1 5.726 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-18 INE_TP 60kV 18 B1_15.Q481 13.80 Unit ID 1 B L-1/G-1 6.504 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_64_Weber - Mormon Jct 60 kV Line & .
VD-19 LINDEN 60kV B1 17 WESTPNT  11.50 Unit ID 1 B L-1/G-1 5.12 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-20 MARTELL 60kV 18 B1_15.Q481 13.80 Unit ID 1 B L-1/G-1 9.541 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-21 Q481JCT 60kV 18&B1_15 Q481 13.80 Unit ID 1 B L-1/G-1 5.726 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-22 INE PRSN 60kV 18 B1_15.Q481 13.80 Unit ID 1 B L-1/G-1 6.53 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_60_Valley Springs - Martell 60 kV Line No. .
VD-23 MARTELTP 60kV 18 B1_15.Q481 13.80 Unit ID 1 B L-1/G-1 9.526 <5.0 <5.0  |Short term: Action Plan
STOC-SP- B2_74_Hammer - Country Club 60 kV & -
\VD-24 MSHR 60V 60kV B1 1.0227-WD  230.00 Unit ID FW B L-1/G-1 7.002 <5.0 <5.0  [Short term: Action Plan
STOC-SP- B2_74_Hammer - Country Club 60 kV & -
VD-25 WATRLJCT 60kV B1 9 SJCOGEN  13.80 Unit D 1 B L-1/G-1 7111 <5.0 <5.0  |Short term: Action Plan
STOC-SP- BANTA 60kV €121 BUSFAULT AT 33528 KASSON C1 Bus <10.0 <10.0 10.8  |Explore potential mitigation
VD-26 115.00
STOC-SP- KASSON 60KV €121 BUSFAULT AT 33528 KASSON C1 Bus <10.0 <10.0 10.787  |Explore potential mitigation
VD-27 115.00
STOC-SP- | -\ RBONA 60KV C121 BUS FAULT AT 33528 KASSON C1 Bus <10.0 <10.0 11.039  [Explore potential mitigation
VD-28 115.00
STOC-SP- | g\ra G 60KV C121 BUS FAULT AT 33528 KASSON C1 Bus <10.0 <10.0 10.791  |Explore potential mitigation
VD-29 115.00
STOC-SP- | - 2BNA JC 60KV C121 BUS FAULT AT 33528 KASSON C1 Bus <10.0 <10.0 10.8  |Explore potential mitigation
VD-30 115.00
STOC-SP- || vo7H.8P 60KV €121 BUS FAULT AT 33528 KASSON C1 Bus <10.0 <10.0 10.8  |Explore potential mitigation
VD-31 115.00
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - e
VD-32 UOP 60kV CB 2 Failure C2 CB <10.0 62.313 <10.0 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-33 AVENA 115kV 200 Failure C2 CB 13.581 11.183 11.858 [Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-34 RIPON 115kV 200 Failure C2 CB 12.302 <10.0 10.478 |Explore potential mitigation
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - o
VD-35 STAGG 60kV CB 2 Failure C2 CB <10.0 62.235 <10.0 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-36 CH.STN 115kV 200 Failure C2 CB 29.141 27.14 28.445 |Explore potential mitigation
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - L
\VD-37 HAMMER 60kV CB 2 Failure C2 CB <10.0 61.385 <10.0 |Explore potential mitigation
STOC-SP- | \MILLER 115KV C2.6_TESLATISkVBus 1and Bus 2-CB102] cB 10123 | <10.0 <10.0  [Short term: Action Plan
VD-38 Failure
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-39 MI-WUK 115kV 200 Failure C2 CB 24,329 22.053 23.465 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
\VD-40 PEORIA 115kV 200 Failure C2 CB 29.435 27.444 28.744  |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-41 RPNJN2 115kV 200 Failure C2 CB 13.99 11.562 12.258 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD42 BELLOTA 115kV 200 Failure C2 CB 59.926 59.366 61.175 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD43 CDCRSTN 115kV 200 Failure C2 CB 61.823 61.382 63.049 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB L
\D-44 CURTISS 115kV 200 Failure C2 CB 27.011 24,833 26.215 |Explore potential mitigation
STOC-SP- | GRANITE 115KV C2.6_TESLAT1SKVBus 1and Bus 2-CB102] CB 10.96 <10.0 <10.0  [Short term: Action Plan
VD-45 Failure
STOC-SP- | GUSTINE 60KV C2.6_TESLAT1SKVBus 1and Bus 2-CB102] CB 10114 | <100 <10.0  [Short term: Action Plan
VD-46 Failure
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB L
VD47 MELONES 115kV 200 Failure C2 CB 30.334 28.425 29.684 |Explore potential mitigation
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - e
\VD-48 METTLER 60kV CB 2 Failure C2 CB <10.0 59.671 <10.0 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer Summer Summer 9
Peak Peak Peak
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
\VD-65 DONNELLS 115kV 200 Failure C2 CB 18.78 16.449 17.853  [Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-66 FRGTNTP1 115kV 200 Failure C2 CB 24573 22.353 23.467 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-67 FRGTNTP2 115kV 200 Failure C2 CB 24414 22.206 23.31  |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-68 FROGTOWN 115kV 200 Failure C2 CB 24577 22.356 23.47  |Explore potential mitigation
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - L
VD-69 HMMR JCT 60kV CB 2 Failure C2 CB <10.0 60.425 <10.0 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-70 KYOHOTAP 115kV 200 Failure C2 CB 60.714 60.188 61.976 |Explore potential mitigation
STOC-SP- || oKFRDUA 15KV €21 BELLOTA230kVBus TandBus2-CB | ) CB 61296 | 60821 | 62533 |Explore potential mitigation
VD-71 200 Failure
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-72 LCKFRDJB 115kV 200 Failure C2 CB 60.575 60.044 61.842 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-73 LOCKFORD 115kV 200 Failure C2 CB 60.585 60.062 61.928 |Explore potential mitigation
STOC-SP- | \ipsTo CN 115KV C2.6_TESLAT1SkVBus 1and Bus 2-CB102] cB 10751 | <10.0 <10.0  |Short term: Action Plan
VD-74 Failure
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-75 MELNS JA 115kV 200 Failure C2 CB 25.728 23.621 24.744  |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
VD-76 MELNS JB 115kV 200 Failure C2 CB 25.659 23.547 24.669 |Explore potential mitigation
STOC-SP- | \iLER TP 115KV C2.6_TESLAT1SKVBus 1and Bus 2-CB102] CB 1012 | <100 <10.0  [Short term: Action Plan
VD-77 Failure
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - e
VD-78 MORADAJT 60kV CB 2 Failure C2 CB <10.0 59.029 <10.0 |Explore potential mitigation
STOC-SP- C2-8_STAGG 60 kV Bus Sections D and E - e
VD-79 MSHR 60V 60kV CB 2 Failure C2 CB <10.0 48.095 <10.0 |Explore potential mitigation
STOC-SP- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB o
\/D-80 RCTRK J. 115kV 200 Failure C2 CB 28.118 26.023 27.369 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Voltage Deviations

“3 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category D%Ztcer?p?irgn Sjr?:n?er Sjr?:n?er S i?ﬁer Potential Mitigation Solutions
Peak Peak Peak

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

STV%%iP' VALLY HM 115kV g;;F—aBiE'r':OTA 230kVBus1andBus2-CB |, CB 16707 | 14341 | 15141 |Explore potential mitigation
STV%%gp' VLYHMTP1 115kV g;;F—aBiE'r':OTA 230kVBus1andBus2-CB |, CB 16.706 14.34 1514  |Explore potential mitigation
S\T/gi'osop' VLYHMTP2 115kV g;;F—aBiEt;OTA 230kVBus1andBus2-CB |, CB 1273 | 10275 | 10934 |Explore potential mitigation
S\T/gi'osf' WATRLJCT 60KV ggg—f;ﬁf 60 kV Bus Sections D and E - c2 CB <100 | 3052 | <100 |Explore potential mitigation
S\T/gi'oszp' WSTLNESW 60kV ggg—f;ﬁf 60 kV Bus Sections D and E - c2 CB <100 | 61398 | <100 |Explore potential mitigation
s\T/ga-Ossp- LOCKFORD 230KV gﬁ;:]:o—nLgZ'ﬁft‘;rgsBoeﬂ\‘fi 230 kVLine & Cs DCTL 9.82 8383 | <100 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

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

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

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

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

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

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

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns identified.
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
STOC-SP-V- B3_17_Manteca 115/60 kV Transformer No. . '
1 WESTLEY 60kV 38&B1_11 GWFTRCY3  13.80 Unit ID 1 B L-1/G-1 0.8988 >0.95 >0.95 Dispatch local generation or voltage support
STOC-SP-V- B2_4_Lockeford - Bellota 230 kV Line & . !
9 LOCKFORD 230kV B1 1.0227-WD 23000 Unit ID FW B L-1/G-1 0.8962 >0.95 >0.95 Dispatch local generation or voltage support
STOC-SP-V-1 | 5ckFORD 230KV C1-8_BUS FAULTAT 30500 BELLOTA C1 Bus 0.8982 >0.90 >0.90 Dispatch local generation or voltage support
3 230.00 Bus 2
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - ) .
4 AVENA 115kV CB 200 Failure C2 CB 0.8661 >0.90 >0.90 Dispatch local generation or voltage support
STOC-SP-V-1 - RipON 115KV C2-1_BELLOTA 230 kv Bus 1 and Bus 2 - C2 CB 0.8709 >0.90 0.8967 |Dispatch local generation or voltage support
5 CB 200 Failure
STOC-SP-V-1 oy sTN 115KV C2-1_BELLOTA 230 kv Bus 1 and Bus 2 - C2 CB 0.7257 0.7501 0.736 Dispatch local generation or voltage support
6 CB 200 Failure
STOC-SP-V-1 -\ WUK 115kv ©2-1_BELLOTA 230 kv Bus 1 and Bus 2 - c2 CB 0.7738 0.7993 0.7845  |Dispatch local generation or voltage support
7 CB 200 Failure
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - ) .
8 PEORIA 115kV CB 200 Failure C2 CB 0.721 0.7454 0.7314 Dispatch local generation or voltage support
STOC-SP-V-1 - ppngN2 115KV ©2-1_BELLOTA 230 kv Bus 1 and Bus 2 - c2 CB 0.855 0.8897 0.8794 |Dispatch local generation or voltage support
9 CB 200 Failure
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - ) .
10 BELLOTA 115kV CB 200 Failure C2 CB 0.4421 0.4504 0.4304 Dispatch local generation or voltage support
STOC-SPV-| - ohoRSTN 115KV C2-1_BELLOTA230kV Bus 1 and Bus 2- 2 CB 0.401 0.4078 0.3884 |Dispatch local generation or voltage support
11 CB 200 Failure
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . .
12 CURTISS 115kV CB 200 Failure C2 CB 0.7405 0.7658 0.7511 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . .
13 MELONES 115kV CB 200 Failure C2 CB 0.7143 0.7383 0.7247 Dispatch local generation or voltage support
STOC-SP-V- C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - . .
1 R.TRACK 115kV CB 200 Failure C2 CB 0.712 0.736 0.7223 Dispatch local generation or voltage support
STO%SP'V' RVRBANK 115kV gg;ﬁﬁ%ﬁﬁ: 230kVBus 1 and Bus 2- 2 CB 0.4663 0.4753 04557 | Dispatch local generation o voltage support
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘1‘ California ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

30 FRGTNTP1 115kV CB 200 Failure C2 CB 0.7724 0.8 0.7875 Dispatch local generation or voltage support
STO%'1SP'V' FRGTNTP2 115kV gg;ﬁﬁ%ﬁﬁ: 230kVBus 1 and Bus 2- 2 CB 0.7777 0.8052 0.7928  |Dispatch local generation o voltage support
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘1‘ California ISO

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

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

“‘}, California 1ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

“‘}, California 1ISO

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

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

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

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

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

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

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

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

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

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

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

3

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

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

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

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

“‘}, California 1ISO

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

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

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

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

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

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

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

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

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

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

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

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

“‘1‘ California ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

“), California ISO

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

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

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

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

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

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

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

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

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
STOC-NP-V- B3_4_Lockeford 230/60 kV Transformer No.
1 LODI 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8712 Explore potential mitigation
No. 3
STOC-NP-V- B2_1_Rio Oso - Lockeford 230 kV Line & e
9 MONDAVI 60kV B2 4_Lockeford - Bellota 230 kV Line C3 N-1-1 >0.90 0.8583 Explore potential mitigation
STOC-NP-V- B2_10_Eight Mile - Stagg 230 kV Line & L
3 STAGG-H 230kV B2 8 Stagg - Tesla 230 kV Line C3 N-1-1 >0.90 0.809 Explore potential mitigation
STOC-NP-V- B3_4_Lockeford 230/60 kV Transformer No.
4 HNYLNJCT 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8859 Explore potential mitigation
No. 3
STOC-NP.V- B3_4_Lockeford 230/60 kV Transformer No.
5 INDSTR J 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8723 Explore potential mitigation
No. 3
STOC-NP.V- B3_4_Lockeford 230/60 kV Transformer No.
6 LOCKEFRD 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8814 Explore potential mitigation
No. 3
STOC-NP.V- B3_4_Lockeford 230/60 kV Transformer No.
7 LODI AUX 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8712 Explore potential mitigation
No. 3
STOC-NP.V- B3_4_Lockeford 230/60 kV Transformer No.
8 LODI JCT 60kV 2 & B3_5_Lockeford 230/60 kV Transformer C3 N-1-1 >0.90 0.8733 Explore potential mitigation

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

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

o

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

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

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stockton - Spring Peak

Single Contingency Load Drop

£M

<’ California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

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

Potential Mitigation Solutions

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

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

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

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

Single Source Substation with more than 100 MW Load

“)y California I1ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stockton - Spring Peak

Single Source Substation with more than 100 MW Load

“3 California I1ISO

Shaping a Renewed Future

ID Substation

Load Served (MW)

N/A

2019 Spring Peak

N/A

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

Single Source Substation with more than 100 MW Load

“‘% Cali

fornia ISO

Shaping a Renewed Future

Substation

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

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
31984 BRIGHTN 115 31993 B2_31_West Sacramento - Brighton 115 kV o
SAC-SP-T-1 BRKRJCT 115 1 Line & B1_3 WOODLAND 9.1 UnitID 1 B L-1/G-1 109.8 <100 <100  |Short term: Action Plan
31993 BRKRJCT 115 32001 B2_31_West Sacramento - Brighton 115 kV o
SAC-SP-T-2 UCD.TP2 115 1 Line & B1 3 WOODLAND  9.11 Unit D 1 B L-1/G-1 108.6 <100 <100  |Short term: Action Plan
32001 UCD_TP2 115 31990 B2_31_West Sacramento - Brighton 115 kV o
SAC-SP-T-3 DAVIS 115 1 Line & B1 3 WOODLAND 9.1 UnitID 1 B L-1/G-1 108.1 <100 <100  |Short term: Action Plan
SAC-SP-T-4 31984 BRIGHTN 115 31993 B‘2_31_West Sacramento - Brighton 115 kV B L1 102.2 <100 <100 |Short Term: Sacramento Action Plan
BRKRJCT 115 1 Line
SAC-sP-T-5 | 31999 BRKRICT - 11532001 182 31 West Sacramento - Brighton 115KV B L1 1010 | <100 <100  |Short Term: Sacramento Action Plan
UCD_TP2 1151 Line
SAC-SP-T-6 32001UCD_TP2 115 31990 B.2‘31‘W68t Sacramento - Brighton 115 kV B L-1 100.6 <100 <100  |Short Term: Sacramento Action Plan
DAVIS 115 1 Line
. Short Term: Sacramento Action Plan,
SAC.SP-T.7 32088 VACA-DXN  60.0 31998 B3_10_Vaca Dixon 115/60 kV Transformer No. B -1 119.2 194.9 <100 |Long Term: Vaca-Davis Voltage
VACA-DIX 1155 9 .
Conversion
32056 CORTINA  60.0 30451 . e
SAC-SP-T-8 CRTNA M 230 1 B3_12_Cortina #5 115/60 kV Transformer B T-1 <100 <100 102.5 [Explore potential mitigation
32056 CORTINA  60.0 30451 . e
SAC-SP-T-9 CRTNA M 230 1 B3_5_Cortina 230/115 kV Transformer No. 4 B T-1 136.1 135.7 134.7  |Explore potential mitigation
30544 ROSSTAP2 230 30550  |C1_3_BUS FAULT AT 30460 VACA-DIX .
SAC-SP-T-10 MORAGA 230 2 930.00 Sec 1F C1 Bus 106.3 <100 <100  |Short term: Action Plan
31960 MOBILCHE 115 31966 C1-8_BUS FAULT AT 31984 BRIGHTN e
SAC-SP-T-11 WODLNDJ 115 1 115.00 C1 Bus 98.7 <100 <100  |Short term: Action Plan

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

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sacramento Action Plan
31962 WDLND_BM 115 31970 |C1-8_BUS FAULT AT 31984 BRIGHTN . . '
SAC-SP-T-12 WOODLD 115 1 115.00 C1 Bus 148.2 128.9 <100 |Long Te.rm. Vaca-Davis Voltage
Conversion
Short Term: Sacramento Action Plan,
SAC-SP-T-13 31962 WDLND_BM 115 31980 1C1-8_BUS FAULTAT 31984 BRIGHTN C1 Bus 171.1 149.2 <100 [Long Term: Vaca-Davis Voltage
DAVIS 115 1 115.00 )
Conversion
31964 KNIGHT2 115 31968 C1-8_BUS FAULT AT 31984 BRIGHTN L
SAC-SP-T-14 WODLNDJ2 115 2 115.00 C1 Bus 104.3 <100 <100 |Short term: Action Plan
31965 KNIGHT1 115 31966 C1-8_BUS FAULT AT 31984 BRIGHTN e
SAC-SP-T-15 WODLNDJ 115 1 115.00 C1 Bus 98.5 <100 <100 |Short term: Action Plan
SAC-SP-T-16 32214 RIO0SO 115 30330 RIO |C1-8_BUS FAULT AT 31984 BRIGHTN 1 Bus 1107 <100 <100 |Short term: Action Plan
0SO 2301 115.00
32214RIO0SO 115 30330 RIO (C1-8_BUS FAULT AT 31984 BRIGHTN e
SAC-SP-T-17 0SO 230 2 115.00 C1 Bus 106.8 <100 <100 |Short term: Action Plan
32214 RIO0SO 115 31964 C1-8_BUS FAULT AT 31984 BRIGHTN L
SAC-SP-T-18 KNIGHT2 115 2 115.00 C1 Bus 104.3 <100 <100  [Short term: Action Plan
32214RIO0SO 115 31965 C1-8_BUS FAULT AT 31984 BRIGHTN e
SAC-SP-T-19 KNIGHTA 15 1 115.00 C1 Bus 102.2 <100 <100 |Short term: Action Plan
Investigate: Short Term: Sacramento
32214 RIO0SO 115 31986 C1-8_BUS FAULT AT 31984 BRIGHTN Action Plan Long term: Rio-Oso
SAC-SP-T-20\\y SCRMNO 115 1 115.00 ¢1 Bus 144.2 126.7 <100 1 ansformer upgrade, Rio Oso 115
kV Bus BAAH Conversion
31998 VACA-DIX 115 30460 C2-1_VACA-DIX E 230 kV Bus 1 and Bus 2 - .
SAC-SP-T-21 VACADIX 230 4 CB 202 Failure C2 CB <100 <100 116.5 [Future Sacramento Action Plan
30544 ROSSTAP2 230 30550 C2-2_VACA-DIX E 230 kV Bus 1 and VACA- e
SAC-SP-T-22 MORAGA 230 2 DIX F 230 KV Bus 1 - CB 6 C2 CB 104.6 <100 <100 |Short term: Action Plan
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
31998 VACA-DIX 115 30460 C2-3_VACA-DIX E 230 kV Bus 2 and VACA- .
SAC-SP-T-23 VACADIX 230 3 DIX F 230 kV Bus 2 - CB 6 C2 CB <100 <100 117.4  |Future Sacramento Action Plan
30544 ROSSTAP2 230 30550  |C2-4_VACA-DIX F 230 kV Bus 1 and Bus 2 - .
SAC-SP-T-24 MORAGA 230 2 No CB between Bus 1F a C2 CB 105.6 <100 <100  |Short term: Action Plan
31378 FULTON  60.0 31382 B2_1_Delevan-Cortina 230 kV Line & o
SAC-SP-T-25 ETCHMTINP  60.0 1 B2 9 Cortina - Vaca 230 kV Line C3 N-1-1 104.3 <100 <100  [Short term: Action Plan
31980 DPWTR_TP 115 31986 |B2_28_Woodland - Davis 115 kV Line & e
SAC-SP-T-26 WSCRMNO 115 1 B2 32 Brighton - Davis 115 KV Line C3 N-1-1 111.9 113.8 <100 [Explore potential mitigation
31980 DPWTR_TP 115 31990 |B2_28_Woodland - Davis 115kV Line & e
SAC-SP-T-27 DAVIS 115 1 B2 32 Brighton - Davis 115 KV Line C3 N-1-1 110.1 112.0 <100 |Explore potential mitigation
31984 BRIGHTN 115 31993 B2_31_West Sacramento - Brighton 115 kV o
SAC-SP-T-28 BRKRICT 115 1 Line & B2 28_Woodland - Davis 115 KV Line C3 N-1-1 157.7 150.7 <100 [Explore potential mitigation
31993 BRKRJCT 115 32001 B2_31_West Sacramento - Brighton 115 kV e
SAC-SP-T-29 UCD.TP2 115 1 Line & B2 28 Woodland - Davis 115 kV Line C3 N-1-1 156.4 149.4 <100 |Explore potential mitigation
32001 UCD_TP2 115 31990 B2_31_West Sacramento - Brighton 115 kV e
SAC-SP-T-30 DAVIS 115 1 Line & B2 28 Woodland - Davis 115 kV Line C3 N-1-1 155.8 148.8 <100 |Explore potential mitigation
31110 BRDGVLLE 60.0 31120  |B2_9_Cortina - Vaca 230 kV Line & e
SAC-SP-T-31 FRUTLDJT 600 1 B2_1_Delevan-Cortina 230 kV Line C3 N-1-1 103.2 98.2 <100 |Explore potential mitigation
31120 FRUTLDJT 60.0 31122 B2_9_Cortina - Vaca 230 kV Line & o
SAC-SP-T-32 ETSWRDJT  60.0 1 B2_1_Delevan-Cortina 230 kV Line C3 N-1-1 103.8 97.9 <100 |Explore potential mitigation
31122 FTSWRDJT 60.0 31116  |B2_9_Cortina - Vaca 230 kV Line & e
SAC-SP-T-33 GRBRVLLE  60.0 1 B2_1_Delevan-Cortina 230 kV Line C3 N-1-1 101.8 95.9 <100 |Explore potential mitigation
B3_13_Vaca Dixon 230/115 kV Transformer
SAC-SP-T-34 \? ;giSS/lQCAZD?I))é 4 115 30460 No. 2 & B3_7_Vaca Dixon 230/115 kV C3 N-1-1 <100 <100 119.1  |Explore potential mitigation

Transformer No. 3

California ISO/MID/RT

Page 3 of 27



2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
B3_13_Vaca Dixon 230/115 kV Transformer
SAC-SP-T-35 31998 VACA-DIX 115 30460 No. 2 & B3_8_Vaca Dixon 230/115 kV C3 N-1-1 <100 <100 119.0  |Explore potential mitigation
VACA-DIX 230 3
Transformer No. 4
31984 BRIGHTN 115 30348 B3_3_Brighton 230/115 kV Transformer No. 10 e
SAC-SP-T-36 BRIGHTON 230 9 & B2 28 Woodland - Davis 115 kV Line C3 N-1-1 103.0 99.9 <100 |Explore potential mitigation
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-37 31960 MOBILCHE = 115 31966 & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 114.8 96.3 <100 |Explore potential mitigation
WODLNDJ1 115 1 9
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-38 31960 MOBILCHE 115 31970 & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 114.7 96.3 <100 |Explore potential mitigation
WOODLD 115 1 9
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-39 31962 WDLND_BM 115 31970 & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 182.1 151.6 <100 |Explore potential mitigation
WOODLD 115 1 9
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-40 [?;?/?82 WDL:\]1D5‘?M 115 31990 & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 206.9 172.2 <100 [Explore potential mitigation
9
B3_3_Brighton 230/115 kV Transformer No. 10
31964 KNIGHT2 115 31968 . . o
SAC-SP-T-41 WODLNDJ2 115 2 g( B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 120.6 101.4 <100 |Explore potential mitigation
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-42 31965 KNIGHT! 115 31966 & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 114.5 96.1 <100 |Explore potential mitigation
WODLNDJ1 115 1 9
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-43 31968 WODLNDJ2 115 31970 & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 111.1 <100 <100 [Short term: Action Plan
WOODLD 115 2 9
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-44 géém RIZ%(? 810 115 30330RIO & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 123.3 <100 <100  |Short term: Action Plan
9
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-45 32214 RIZ%(()) SZO 115 30330RIO & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 119.4 <100 <100  |Short term: Action Plan
9
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-46 82214RI00SO - 115 31964 & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 120.6 1014 <100 |Explore potential mitigation
KNIGHT2 115 2 9
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-47 32214RI00SO ~ 115 31965 & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 118.4 99.5 <100 |Explore potential mitigation
KNIGHT1 115 1 9
B3_3_Brighton 230/115 kV Transformer No. 10
SAC-SP-T-48 32214RI00S0 115 31986 & B3_4_Brighton 230/115 kV Transformer No. C3 N-1-1 171.5 143.6 <100 |Explore potential mitigation
W.SCRMNO 115 1 9
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-49 31960 MOBILCHE = 115 31966 & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 114.8 96.3 <100 |Explore potential mitigation
WODLNDJ1 115 1 10
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-50 31960 MOBILCHE 115 31970 & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 114.7 96.3 <100 |Explore potential mitigation
WOODLD 115 1 10
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-51 31962 WDLND_BM = 115 31970 & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 182.1 151.6 <100 |Explore potential mitigation
WOODLD 115 1 10
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-52 S;?/?SZ WDL;\]%—?M 115 31990 & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 206.9 172.2 <100 |Explore potential mitigation
10
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-53 31964 KNIGHT2 115 31968 & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 120.6 1014 <100 |Explore potential mitigation
WODLNDJ2 115 2 10
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-54 31965 KNIGHTT 115 31966 & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 114.5 96.1 <100 |Explore potential mitigation
WODLNDJ1 115 1 10
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-55 31968 WODLNDJ2 115 31970 & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 111.1 <100 <100  [Short term: Action Plan
WOODLD 115 2 10
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-56 32214 RIZ%(? 810 115 30330RIO & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 123.3 <100 <100  |Short term: Action Plan
10
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-57 $2214RI00S0 115 30330RIO & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 1194 <100 <100  |Short term: Action Plan
0SO 230 2 10
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-58 32214 RIOOSO 115 31964 & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 120.6 101.4 <100 [Explore potential mitigation
KNIGHT2 115 2 10
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-59 32214RI00SO ~ 115 31965 & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 1184 99.5 <100 |Explore potential mitigation
KNIGHT1 115 1 10
B3_4_Brighton 230/115 kV Transformer No. 9
SAC-SP-T-60 32214RIO0OSO 115 31986 & B3_3_Brighton 230/115 kV Transformer No. C3 N-1-1 171.5 143.6 <100 |Explore potential mitigation
W.SCRMNO 115 1 10
32056 CORTINA  60.0 30451 B3_5_Cortina 230/115 kV Transformer No. 4 & e
SAC-SP-T-61 CRTNA M 230 1 B1_2 WADHAM 911 Unit ID 1 C3 N-1-1 159.2 158.3 158.0  |Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
B3_7_Vaca Dixon 230/115 kV Transformer No.
SAC-SP-T-62 31998 VACA-DIX 115 30460 3 & B3_13_Vaca Dixon 230/115 kV C3 N-1-1 <100 <100 119.1  |Explore potential mitigation
VACA-DIX 230 4
Transformer No. 2
B3_7_Vaca Dixon 230/115 kV Transformer No.
SAC-SP-T-63 31998 VACA-DIX 115 30460 3 & B3_8_Vaca Dixon 230/115 kV C3 N-1-1 <100 <100 115.4  |Explore potential mitigation
VACA-DIX 230 2
Transformer No. 4
B3_7_Vaca Dixon 230/115 kV Transformer No.
SAC-SP-T-64 31999 VACA-CB = 115 30460 3 & B3_8_Vaca Dixon 230/115 kV C3 N-1-1 140.2 145.7 <100 |Explore potential mitigation
VACA-DIX 230 2
Transformer No. 4
B3_7_Vaca Dixon 230/115 kV Transformer No.
SAC-SP-T-65 31999 VACA-CB - 115 30460 3 & B3_8_Vaca Dixon 230/115 kV C3 N-1-1 164.2 170.7 <100 [Explore potential mitigation
VACA-DIX 230 2A
Transformer No. 4
B3_7_Vaca Dixon 230/115 kV Transformer No.
SAC-SP-T-66 31999 VACA-CB 115 31998 3 & B3_8_Vaca Dixon 230/115 kV C3 N-1-1 165.3 171.4 <100 |Explore potential mitigation
VACA-DIX 1151
Transformer No. 4
B3_8_Vaca Dixon 230/115 kV Transformer No.
SAC-SP-T-67 31998 VACA-DIX 115 30460 4 & B3_13_Vaca Dixon 230/115 kV C3 N-1-1 <100 <100 119.0  |Explore potential mitigation
VACA-DIX 230 3
Transformer No. 2
B3_8_Vaca Dixon 230/115 kV Transformer No.
SAC-SP-T-68 31998 VACA-DIX 115 30460 4 & B3_7_Vaca Dixon 230/115 kV C3 N-1-1 <100 <100 115.4  |Explore potential mitigation
VACA-DIX 230 2
Transformer No. 3
B3_8_Vaca Dixon 230/115 kV Transformer No.
SAC-SP-T-69 31999 VACA-CB - 115 30460 4 & B3_7_Vaca Dixon 230/115 kV C3 N-1-1 140.2 145.7 <100 [Explore potential mitigation
VACA-DIX 230 2
Transformer No. 3
B3_8_Vaca Dixon 230/115 kV Transformer No.
SAC-SP-T-70 31999 VACA-CB - 115 30460 4 & B3_7_Vaca Dixon 230/115 kV C3 N-1-1 164.2 170.7 <100 |Explore potential mitigation
VACA-DIX 230 2A
Transformer No. 3

California ISO/MID/RT

Page 7 of 27




2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
B3_8_Vaca Dixon 230/115 kV Transformer No.
SAC-SP-T-71 31999 VACA-CB = 115 31998 4 & B3_7_Vaca Dixon 230/115 kV C3 N-1-1 165.3 1714 <100 |Explore potential mitigation
VACA-DIX 115 1
Transformer No. 3
. . . . Short Term: Sacramento Action
31962 WDLND_BM 115 31990 |C5_10_Rio Oso-Brighton 230 kV Line & Rio . .
SAC-SP-T-72 DAVIS 115 1 Oso-Lockeford 230 KV L C5 DCTL 101.0 106.5 <100 [Plan, Lopg Term: Vaca-Davis Voltage
Conversion
: . Short Term: Sacramento Action Plan
31962 WDLND_BM 115 31970 |C5_16_Rio Oso-Woodland #1 115 kV Line & . . ’
SAC-SP-T-73 WOODLD 115 1 Rio Oso-Woodland #2 115 C5 DCTL 103.5 105.7 <100 |Long Te.rm. Vaca-Davis Voltage
Conversion
. . Short Term: Sacramento Action Plan
31984 BRIGHTN 115 31993 C5_16_Rio Oso-Woodland #1 115 kV Line & . . ’
SAC-SP-T-74 BRKRJCT 115 1 Rio Oso-Woodland #2 115 C5 DCTL 108.9 109.7 <100 |Long Term. Vaca-Davis Voltage
Conversion
. . Short Term: Sacramento Action Plan
31993 BRKRJCT 115 32001 C5_16_Rio Oso-Woodland #1 115 kV Line & . . ’
SAC-SP-T-75 UCD.TP2 115 1 Rio Oso-Woodland #2 115 C5 DCTL 107.6 108.3 <100 |Long Term. Vaca-Davis Voltage
Conversion
. . Short Term: Sacramento Action Plan
32001 UCD_TP2 115 31990 C5_16_Rio Oso-Woodland #1 115 kV Line & . . ’
SAC-SP-T-76 DAVIS 115 1 Rio Oso-Woodland #2 115 C5 DCTL 1071 107.8 <100 |Long Term. Vaca-Davis Voltage
Conversion
. . Short Term: Sacramento Action Plan
31962 WDLND_BM 115 31970 |C5_17_Rio Oso-West Sacramento 115 kV Line . . ’
SAC-SP-T-77 WOODLD 115 1 & West Sacramento-Bri C5 DCTL 97.7 107.6 <100 |Long Term. Vaca-Davis Voltage
Conversion
. . Short Term: Sacramento Action Plan
31962 WDLND_BM 115 31990 |C5_17_Rio Oso-West Sacramento 115 kV Line . : ’
SAC-SP-T-78 DAVIS 15 1 8 West Sacramento-Bri C5 DCTL 118.1 127.3 <100 |Long Term. Vaca-Davis Voltage
Conversion
. . Short Term: Sacramento Action Plan
31984 BRIGHTN 115 31993 C5_17_Rio Oso-West Sacramento 115 kV Line . . ’
SAC-SP-T-79 BRKRJCT 115 1 8 West Sacramento-Bri C5 DCTL 1371 124.0 <100 I(_:c())rr]]g\;/ (;I'rzir(r)nn. Vaca-Davis Voltage
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2014-2015 I1SO Reliability Assessment - Study Results

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

“!‘, California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. . Short Term: Sacramento Action Plan
31993 BRKRJCT 115 32001 C5_17_Rio Oso-West Sacramento 115 kV Line . ) ’
SAC-SP-T-80 UCD.TP2 115 1 8 West Sacramento-Bri C5 DCTL 135.8 122.7 <100 [Long Term: Vaca-Davis Voltage
. . Short Term: Sacramento Action Plan
32001 UCD_TP2 115 31990 C5_17_Rio Oso-West Sacramento 115 kV Line . . '
SAC-SP-T-81 DAVIS 115 1 8 West Sacramento-Bri C5 DCTL 135.3 122.2 <100 [Long Term: Vaca-Davis Voltage
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PG| NjA
Peak
30525 C.COSTA 230 30479 B2_20_Birds Landing - Contra Costa Sub 230 e
SAC-SpP-T-1 BDLSWSTA 230 1 KV Line B L-1 105.3 Explore potential mitigation
30479 BDLSWSTA 230 30523 |B2_21_Birds Landing - Contra Costa PP 230 L
SAC-SpP-T-2 CC SUB 230 1 KV Line B L-1 102.9 Explore potential mitigation
B2_20_Birds Landing - Contra Costa Sub 230
30525 C.COSTA 230 30479 - . e
SAC-SpP-T-3 BDLSWSTA 230 1 l1<V Line & B1_7_HIGHWND3  34.50 Unit ID B L-1/G-1 103.6 Explore potential mitigation
B2_21_Birds Landing - Contra Costa PP 230
SAC-SpP-T-4 30479 BDLSWSTA 230 30523 kV Line & B1_7_HIGHWND3  34.50 Unit ID B L-1/G-1 101.2 Explore potential mitigation
cCsuB 2301 1
30114 DELEVN 230 30450 C2-1_VACA-DIX E 230 kV Bus 1 and Bus 2 - e
SAC-SpP-T-5 CORTINA 230 1 CB 202 Failure C2 CB 102.1 Explore potential mitigation
30114 DELEVN 230 30450 C2-3_VACA-DIX E 230 kV Bus 2 and VACA- L
SAC-SpP-T-6 CORTINA 230 1 DIX F 230 kV Bus 2 - CB 6 C2 CB 102.8 Explore potential mitigation
B2_11_Vaca - Parkway 230 kV Line &
SAC-SpP-T-7 30525 C.COSTA 230 30479 B2_20_Birds Landing - Contra Costa Sub 230 C3 N-1-1 113.4 Explore potential mitigation
BDLSWSTA 230 1 .
kV Line
B2_11_Vaca - Parkway 230 kV Line &
SAC-SpP-T-8 30479 BDLSWSTA 230 30523 B2_21_Birds Landing - Contra Costa PP 230 C3 N-1-1 110.9 Explore potential mitigation
CCsSuB 230 1 .
kV Line
30114 DELEVN 230 30450 B2_2_Delevan-Vaca Dixon No.2 230 kV Line & e
SAC-SPPT9IC0RTINA 230 1 B2_3_Delevan-Vaca Dixon No.3 230 kV Line c3 N-1-1 1031 Explore potential mitigation
SAC-SpP-T- [ 30525 C.COSTA 230 30479 B2_20_Birds Landing - Contra Costa Sub 230 e
10  |BDLSWSTA 230 1 KV Line & B2 11 Vaca - Parkway 230 kV Line| N-1-1 134 Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

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

o Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PINg 1 NA
Peak
SAC-SpP-T- | 30479 BDLSWSTA 230 30523  |B2_ 21 Birds Landing - Contra Costa PP 230 o
11 |cCcSUB 230 1 KV Line & B2 11 Vaca- Parkway 230KV Line| ~ °° N-1-1 109 Explore potential mitigation
SAC-SpP-T- | 31984 BRIGHTN 115 31993  |B2_28_Woodland - Davis 115 kV Line & N
12 |BRKRJCT 115 1 B2_30_West Sacramento - Davis 115 KV Line c3 N-1-1 1049 Explore potential mitigation
SAC-SpP-T- | 31993 BRKRJCT 115 32001  |B2 28 Woodland - Davis 115KV Line & o
13 |ucD.TP2 115 1 B2_30_West Sacramento - Davis 115 KV Line . N-1-1 1039 Explore potential mitigation
SAC-SpP-T- [ 32001 UCD_TP2 115 31990  |B2_28_Woodland - Davis 115 kV Line & N
14 |pAVIS 115 1 B2_30_West Sacramento - Davis 115 KV Line c3 N-1-1 1035 Explore potential mitigation
SAC-SpP-T- | 30114 DELEVN 230 30450 [B2_3 Delevan-Vaca Dixon No.3 230 kV Line &( ., N . v olore otential mitiaation
15 [CORTINA 230 1 B2_2 Delevan-Vaca Dixon No.2 230 kV Line : plore p g
SAC-SpP-T- | 30114 DELEVN 230 30450 B2_3_Delevan-Vaca Dixon No.3 230 kV Line & c3 N-1-1 103 1 Explore potential mitigation
16 |CORTINA 230 1 B2 4 Delevan-Vaca Dixon No.4 230 KV Line : plore p g
SAC-SpP-T- [ 31984 BRIGHTN 115 31993 B2_30_West Sacramento - Davis 115 kV Line e
17 |BRKRJICT 115 1 & B2 28_Woodland - Davis 115 kV Line c3 N-1-1 1049 Explore potential mitigation
SAC-SpP-T- [ 31993 BRKRJCT 115 32001 B2_30_West Sacramento - Davis 115 kV Line e
18 |UCD.TP2 115 1 & B2 28 Woodland - Davis 115 KV Line c3 N-1-1 103.9 Explore potential mitigation
SAC-SpP-T- [ 32001 UCD_TP2 115 31990 B2_30_West Sacramento - Davis 115 kV Line e
19  [DAVIS 115 1 & B2_28 Woodland - Davis 115 kV Line c3 N-1-1 1035 Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PG | \ja
Peak
SAC-SpP-T- [ 30114 DELEVN 230 30450 B2_4_Delevan-Vaca Dixon No.4 230 kV Line & 3 N1-1 1034 Exolore potential mitiqation
20 |CORTINA 230 1 B2_3_Delevan-Vaca Dixon No.3 230 kV Line : plore p g
SAC-SpP-T- | 31962 WDLND_BM 115 31990 [B2_52_Rio Oso - West Sacramento 115 kV c3 N-1-1 114 Explore botential mitigation
21 DAVIS 115 1 Line & B2_5_Rio Oso - Brighton 230 kV Line ' plore p g
SAC-SpP-T- | 32056 CORTINA  60.0 30451 B3_5_Cortina 230/115 kV Transformer No. 4 & o
92 CRTNA M 230 1 B1_2 WADHAM 9.11 Unit ID 1 C3 N-1-1 108.9 Explore potential mitigation
B3_7_Vaca Dixon 230/115 kV Transformer No.
SAC-SpP-T- | 31999 VACA-CB - 115 30460 3 & B3_8_Vaca Dixon 230/115 kV Cc3 N-1-1 107.6 Explore potential mitigation
23 VACA-DIX 230 2
Transformer No. 4
SAC-SpP-T- | 31999 VACA-CB - 115 30460 §3§7§\§aga\?a:)éznozifc?r/1121§0|/(¥1?lf\?smrmer e C3 N-1-1 125.4 Explore potential mitigation
24 |VACADIX 230 2A - : plore p g
Transformer No. 4
B3_7_Vaca Dixon 230/115 kV Transformer No.
SAC-SpP-T- | 31999 VACA-CB - 115 31998 3 & B3_8_Vaca Dixon 230/115 kV Cc3 N-1-1 128.4 Explore potential mitigation
25 VACA-DIX 115 1
Transformer No. 4
B3_8_Vaca Dixon 230/115 kV Transformer No.
SAC-SpP-T- | 31999 VACA-CB - 115 30460 4 & B3_7_Vaca Dixon 230/115 kV Cc3 N-1-1 107.6 Explore potential mitigation
26 VACA-DIX 230 2
Transformer No. 3
SAC-SpP-T- | 31999 VACA-CB - 115 30460 E3§8E\3/a;a\22?0?334250&?1;rlf\r/]Sformer e c3 N-1-1 125.4 Explore potential mitigation
27 [VACADIX 230 2A /- : plore p g
Transformer No. 3
B3_8_Vaca Dixon 230/115 kV Transformer No.
SAC-SpP-T- | 31999 VACA-CB -~ 115 31998 4 & B3_7_Vaca Dixon 230/115 kV C3 N-1-1 128.4 Explore potential mitigation
28 VACA-DIX 115 1
Transformer No. 3

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

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

N €-3 California ISO
ermal Overloads ‘ Shuping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PING 1 N
Peak

SAC-SpP-T- | 30114 DELEVN 230 30450 C5_8_Delevan-Vaca Dixon No.2 230 kV Line & e

29 CORTINA 230 1 Delevan-Vaca Dixon N C5 DCTL 103.1 Explore potential mitigation

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

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

o Y

‘1

California ISO

Shaping a Renewed Future

Thermal Overloads
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
32394 PLACER  60.0 32228 Base Case & B1_19_RIOOSO  230.00 e
SAC-NP-T-1 PLACER 15 1 Unit ID 1 B G-1 <100 146.5 Explore potential mitigation
B2_18_Lambie - Birds Landing 230 kV Line &
SAC-NP-T-2 30523 CC SUB 230 30525 B2_21_Birds Landing - Contra Costa PP 230 C3 N-1-1 106.9 <100 Short term: Action Plan
C.COSTA 230 1 .
kV Line
B2_21_Birds Landing - Contra Costa PP 230
SAC-NP-T-3 30523CCSUB 230 30525 kV Line & B2_18_Lambie - Birds Landing 230 C3 N-1-1 106.9 <100 Short term: Action Plan
C.COSTA 230 1 KV Line

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

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

Voltage Deviations

“‘, California I1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingency Category Description | Summer | Summer | Summer Potential Mitigation Solutions
Peak Peak Peak
SAC-SP-VD- ) . o
1 CRTNA M 230kV B2_12_Delevan-Cortina 230 kV Line B L-1 4.812 5.353 6.028  |Explore potential mitigation

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

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

Voltage Deviations

“2 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PING | NjA
Peak
SAC'S1"P'VD' RICE 60KV B2_95_Glenn No.2 60 kV Line B L-1 -5.493 Explore potential mitigation
SAC-SpP-VD; B2_95_Glenn No.2 60 kV Line & o
) RICE 60kV B1.79 COLUSGT!  18.00 UnitID 1 B L-1/G-1 -5.518 Explore potential mitigation

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

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

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns identified.

California ISO/MID/RT Page 17 of 27



2014-2015 1SO Reliability Assessment - Study Results

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

“‘1 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
B2_12_Delevan-Cortina 230 kV Line & L
SAC-SP-V-1 COLUSA 60kV B3_63_Cortina #5 115/60 KV Transformer C3 N-1-1 >0.9 >0.9 0.8871 Explore potential mitigation
B2_12_Delevan-Cortina 230 kV Line & o
SAC-SP-V-2 [ CLSA CRS 60kV B3_63_Cortina #5 115/60 KV Transformer C3 N-1-1 >0.9 >0.9 0.8916 Explore potential mitigation
B2_13_Delevan-Vaca Dixon No.2 230 kV L
SAC-SP-V-3| PLAINFLD 60kV Line & B2_ 12 Delevan-Cortina 230 kV Line C3 N-1-1 0.8952 0.8652 >0.9 Explore potential mitigation
B2_13_Delevan-Vaca Dixon No.2 230 kV o
SAC-SP-V-4 | PLFLDJCT 60kV Line & B2_ 12 Delevan-Cortina 230 KV Line C3 N-1-1 >0.9 0.8786 >0.9 Explore potential mitigation
B2_12_Delevan-Cortina 230 kV Line & L
SAC-SP-V-5| WILSONAV 60kV B3_63_Cortina #5 115/60 KV Transformer C3 N-1-1 >0.9 >0.9 0.8872 Explore potential mitigation

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

Study Area: PG&E Central Valley Sacramento - Spring Peak é ‘ C |F s |SO
H’gh/LOW Voltage ‘ 1 G I 8}!?20‘ gewed Future
Cal Voltage (PU)
) . ategory : R .
ID Substation Worst Contingency Category Description N/A 2(())1 f? sggl?g N/A Potential Mitigation Solutions

No high/low voltage concerns identified.

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

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

ok Y

California ISO

ngh/LOW VOItage ‘ 1 Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

No high/low voltage concerns identified.

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

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

o

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

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sacramento - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sacramento - Spring Peak

Single Contingency Load Drop

£M

<’ California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

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

Potential Mitigation Solutions

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

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

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

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sacramento - Summer Peak

Single Source Substation with more than 100 MW Load

“)y California I1ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sacramento - Spring Peak

Single Source Substation with more than 100 MW Load

“3 California I1ISO

Shaping a Renewed Future

ID Substation

Load Served (MW)

N/A

2019 Spring Peak

N/A

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

Single Source Substation with more than 100 MW Load

&5 Calif

ornia ISO

Shaping a Renewed Future

Substation

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

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

“‘,‘ California ISO

Thermal oveﬂoads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Stockton Area 2013
STAN-SP-T-1 BeIIota-Rlverbank-Melones SW STA C2.-6_TESLA 115 kV Bus 1 and Bus 2 - CB 102 2 Bus 1552 <100 <100 Summer Action Plan
115 kV Line (Melones-Tulloch Section) |Failure
Long Term: Vierra Looping Project
. Short Term: Stockton Area 2013
Bellota-Riverbank-Melones SW STA |
STAN-SP-T-2|115 KV Line (Riverbank Jet-Tuloch |00 o 10KV Bus TendBus2-CB 1021 ¢ Bus | 1387 | <00 | «<top [SummerActionPlan
Section) Long Term: Vierra Looping Project
. . Short Term: Stockton Area 2013
Stanislau-Melones SW STA-Riverbank .
STAN-SP-T-3Jct SW STA 115 kV Line (Melones- ggi'lﬁr—JESLA 1ok Bus TandBus2-CB102) ) Bus 1401 | <100 <igp  [>ummer Action Plan
Melones Jet Section Long Term: Vierra Looping Project
. Short Term: Stockton Area 2013
Stanislaus-Melones SW STA- ]
STAN-SP-T-4|Riverbank JCT SW STA 115 kV Line ‘F:ji'lﬁ;eTESLA 115kVBus 1andBus 2-CB102) ., Bus 1480 | <100 <qpp | Summer Action Plan
(Melones Jct-Riverbank Jct SW STA) o . .
Long Term: Vierra Looping Project
Bellota-Riverbank-Melones SW STA B3_11_Bellota 230/115 kV Transformer No. 1 SPS or Add 3rd Bellota 230/115 kV
STAN-SP-T-5 . . |& B3_12_Belltoa 230/115 kV Transformer No. C3 N-1-1 159.7 169.0 <100 |Transformer and Sectionalizing
115 kV Line (Melones-Tulloch Section)
2 Breakers
Bellota-Riverbank-Melones SW STA  |B3_11_Bellota 230/115 kV Transformer No. 1 SPS or Add 3rd Bellota 230/115 kV
STAN-SP-T-6/115 kV Line (Riverbank Jct-Tulloch & B3_12_Belltoa 230/115 kV Transformer No. C3 N-1-1 183.6 192.4 <100 |Transformer and Sectionalizing

Section)

2

Breakers

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

Study Area: PG&E Central Valley Stanislaus - Summer Peak é ‘ . .
<2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category D((:eztcerigpc:irgn 82016 82019 32024 Potential Mitigation Solutions
ummer ummer ummer
Peak Peak Peak
Stanislau-Melones SW STA-Riverbank |B3_11_Bellota 230/115 kV Transformer No. 1 SPS or Add 3rd Bellota 230/115 kV
STAN-SP-T-7|Jct SW STA 115 kV Line (Melones- & B3_12_Belltoa 230/115 kV Transformer No. C3 N-1-1 97.1 100.6 <100 |Transformer and Sectionalizing
Melones Jct Section 2 Breakers

California ISO/MID/RT Page 2 of 17



2014-2015 I1SO Reliability Assessment - Study Results

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

“3‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A PG| NjA
Off-Peak
STAN-SpP-T-| 33906 SPRNG GP 115 34078  |B2_8_Bellota-Riverbank-Melones 115 kV Line e
1 SPRNGGP  6.00 1 &B1_1_SJCOGEN  13.80 UnitID 1 B L-A/G-1 106.0 Explore potential mitigation
STAN-SpP-T-| 33900 DONNELLS 115 34058  |C2-1_BELLOTA 230 kV Bus 1 and Bus 2 - CB L
9 DONNELLS 138 1 200 Failure C2 CB 100.2 Explore potential mitigation
STAN-SpP-T-| 33906 SPRNG GP 115 34078  |C2-7_BELLOTA 115kV Bus 1 and Bus 2 - CB e
3 SPRNGGP  6.00 1 100 Failure C2 CB 109.2 Explore potential mitigation
STAN-SpP-T-| 33506 STANISLS 115 33948 B‘2_1 3_Stan|sIaus-Meques-Manteca 115 kV o
Line No. 1 & B2_3_Stanislaus - Melones Sw C3 N-1-1 100.0 Explore potential mitigation
4 RVRBKJ2 115 1 .
115 kV Line
STAN-SpP-T-| 33906 SPRNG GP 115 34078  |C5_21_Schulte-Kasson-Manteca 115 kV Line & e
5 SPRNGGP  6.00 1 Manteca-Vierra 115 k C5 DCTL 111.8 Explore potential mitigation

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

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

California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
- : Category 2016 2019 Mt .
ID Overloaded Facilit Worst Contingenc Catego 7 Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J
Off-Peak | Light Load

No thermal overload concerns identified.

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

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

Voltage Deviations ‘ 4 Cdllfgggul gewledSng
Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

No voltage deviation concerns identified.

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

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

Voltage Deviations ‘ 4 Cdl IF&EQ! gewledSng
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2019 Sprin Potential Mitigation Solutions
Description | N/A 5 ‘I’( 91 NA
eal

No voltage deviation concerns identified.

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

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

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns identified.

California ISO/MID/RT Page 7 of 17



2014-2015 1SO Reliability Assessment - Study Results

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

£ 3 Cali

fornia ISO

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

No high/low voltage concerns identified.

California ISO/MID/RT

Page 8 of 17



2014-2015 1SO Reliability Assessment - Study Results

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

o

California ISO

High/Low Voltage ‘ 1 Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingenc Category Category 2019 Spri Potential Mitigation Solutions
y Description N/A PeaFIirmg N/A 9

No high/low voltage concerns identified.

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

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

o

California ISO

High/Low Voltage ‘ 4 Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . Select..
Off-Peak Light Load

No high/low voltage concerns identified.

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

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

o

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

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stanislaus - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley stanislaus - Spring Peak

Single Contingency Load Drop

£M

<’ California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT

Page 13 of 17



2014-2015 ISO Reliability Assessment - Study Results

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

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

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

Potential Mitigation Solutions

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

California ISO/MID/RT

Page 14 of 17



2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Stanislaus - Summer Peak

Single Source Substation with more than 100 MW Load

“)y California I1ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley stanislaus - Spring Peak

Single Source Substation with more than 100 MW Load

“3 California I1ISO

Shaping a Renewed Future

ID Substation

Load Served (MW)

N/A

2019 Spring Peak

N/A

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

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

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

Single Source Substation with more than 100 MW Load

“‘% Cali

fornia ISO

Shaping a Renewed Future

Substation

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

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT

Page 17 of 17



2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

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

12 ATLANTC 230 1 230.00 Bus 2 ’ ' g '

230 kV Line

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

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SIERA-SP-T-| 32018 GOLDHILL 115 32275 C1-7_BUS FAULT AT 32018 GOLDHILL .
13 CPMTAP 115 1 115.00 Bus 2E C1 Bus 112.2 <100 <100 |Short term: Action Plan
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32250 ELDORAD 115 32481 C1-7_BUS FAULT AT 32018 GOLDHILL Long Term: Gold Hill SPS, Gold Hill -
14 APLHTAP2 115 2 115.00 Bus 2E C1 Bus 2406 254.2 2574 Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32250 ELDORAD 115 32482 C1-7_BUS FAULT AT 32018 GOLDHILL 1 Bus 1845 196.7 1990 Long Term: Gold Hill SPS, Gold Hill -
15 APLHTAP1 115 1 115.00 Bus 2E ' ' ' Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32255 PLCRVLT1 115 32261 C1-7_BUS FAULT AT 32018 GOLDHILL Cf Bus 1341 1401 1418 Long Term: Gold Hill SPS, Gold Hill -
16 MIZOU_T1 1151 115.00 Bus 2E a ' ' ' Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32261 MIZOU_T1 115 32267 C1-7_BUS FAULT AT 32018 GOLDHILL 1 Bus 125 175 118.9 Long Term: Gold Hill SPS, Gold Hill -
17 DIMOND_1 1151 115.00 Bus 2E ’ ’ ' Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32262 SHPRING1 115 32264 C1-7_BUS FAULT AT 32018 GOLDHILL Cf Bus 1124 <100 <100 Long Term: Gold Hill SPS, Gold Hill -
18 CLRKSVLT 115 1 115.00 Bus 2E u ’ Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32267 DIMOND_1 115 32262 C1-7_BUS FAULT AT 32018 GOLDHILL 1 Bus 1124 175 118.9 Long Term: Gold Hill SPS, Gold Hill -
19 SHPRING1 115 1 115.00 Bus 2E ’ ’ ' Missouri Flat 115 kV Lines
Reconductor
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32275 CPM TAP 115 32264 C1-7_BUS FAULT AT 32018 GOLDHILL 1 Bus 1123 <100 <100 Long Term: Gold Hill SPS, Gold Hill -
20 CLRKSVLT 115 1 115.00 Bus 2E ' Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32481 APLHTAP2 115 32257 C1-7_BUS FAULT AT 32018 GOLDHILL Long Term: Gold Hill SPS, Gold Hill -
21 PLCRVLT2 115 2 115.00 Bus 2E C1 Bus 240.5 254.1 2575 Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32482 APLHTAP1 115 32255 C1-7_BUS FAULT AT 32018 GOLDHILL Long Term: Gold Hill SPS, Gold Hill -
22 PLCRVLT1 115 1 115.00 Bus 2E C1 Bus 2220 2320 2341 Missouri Flat 115 kV Lines
Reconductor
Short Term: Sierra Action Plan,
SIERA-SP-T-| 31482 PALERMO 115 31506 C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 115.6 <100 <100 Long Term: South of Palermo 115 kV
23 HONCJT1 115 1 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32200 PEASE 115 31506 C2-1_RIO 0OSO 230 kV Bus 1 and 2 - CB 202 2 CB 1155 <100 <100 Long Term: South of Palermo 115 kV
24 HONCJT1 115 1 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32200 PEASE 115 32288 C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 128.2 <100 <100 Long Term: South of Palermo 115 kV
25 EMRYJ1T 1151 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32206 BOGUE 115 32286 C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 110 <100 <100 Long Term: South of Palermo 115 kV
26 OLIVHJ3 1151 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32208 GLEAF TP 115 32214 RIO |C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 1313 <100 <100 Long Term: South of Palermo 115 kV
27 0SO 115 1 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32212 EINICOLS 115 32214 RIO |C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 1228 <100 <100 Long Term: South of Palermo 115 kV
28 0SO 115 1 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-{ 32290 OLIVH J1 115 32214 RIO [C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 c2 CB 100 1 <100 <100 Long Term: South of Palermo 115 kV
29 0SO 115 1 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
Short Term: Sierra Action Plan,
SIERA-SP-T-| 32290 OLIVH J1 115 32288 C2-1_RIO OSO 230 kV Bus 1 and 2 - CB 202 2 CB 126.8 <100 <100 Long Term: South of Palermo 115 kV
30 EMRYJ1T 1151 Failure ' Reinforcement Project and Rio Oso
230 kV BAAH Conversion
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 30330 RID OSO 230 30348 C2-2_RIO OSO 115 kV Bus 1 and 2 - CB 102 2 CB 109.1 <100 <100 Long Term: Vaca-Davis Voltage
31 BRIGHTON 230 1 Failure ' Conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 31962 WDLND_BM 115 31970 [C2-2_RIO OSO 115kV Bus 1and 2 - CB 102 2 CB 1213 <100 <100 Long Term: Vaca-Davis Voltage
32 WOODLD 115 1 Failure ' Conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 31962 WDLND_BM 115 31990 C2.-2_RIO 0SO 115kV Bus 1and 2 - CB 102 2 CB 100.7 <100 <100 Long Term: Vaga-Daws Voltage
33 DAVIS 115 1 Failure Conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 31978 DPWT_TP2 115 31984 C2.-2_RIO 0SO 115kV Bus 1 and 2 - CB 102 2 CB 106.3 <100 <100 Long Term: Vaga-Daws Voltage
34 BRIGHTN 115 1 Failure Conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 31984 BRIGHTN 115 31993 C2.-2_RIO 0OSO 115kV Bus 1and 2 - CB 102 2 CB 1338 <100 <100 Long Term: Vaga-Daws Voltage
35 BRKRJCT 115 1 Failure Conversion & Rio Oso 115 kV Bus
BAAH Conversion
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 31993 BRKRJCT 115 32001 C2-2_RIO OSO 115 kV Bus 1 and 2 - CB 102 Long Term: Vaca-Davis Voltage
3 |ucD.TP2 115 1 Failure c2 CB 1323 <100 <190 conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sacramento Action Plan,
SIERA-SP-T-| 32001 UCD_TP2 115 31990 CZ.-Z_RIO 0S0O 115kV Bus 1and 2 - CB 102 2 B 1318 <100 <100 Long Te.rm: Vaga-Daws Voltage
37 DAVIS 115 1 Failure Conversion & Rio Oso 115 kV Bus
BAAH Conversion
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 30330 RIO OSO 230 30335 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB <100 1006 <100 Term: Gold Hill SPS and add 3rd
38 ATLANTC 230 1 Failure ’ Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32214 RIO OSO 115 30330 RIO |C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 ) Term: Gold Hill SPS and add 3rd
. C2 CB diverge <100 <100 )
39 0SO 2301 Failure Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32214 RIO OSO 115 30330 RIO [{C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 . Term: Gold Hill SPS and add 3rd
. C2 CB diverge <100 <100 .
40 0SO 230 2 Failure Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32214 RIO OSO 115 32225 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 ) Term: Gold Hill SPS and add 3rd
. C2 CB diverge <100 <100 .
41 BRNSWKTP 115 1 Failure Gold Hill 230/115 kV Transformer or
Pine Hill Sub
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32214 RIO OSO 115 32244 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB diverae <100 <100 Term: Gold Hill SPS and add 3rd
42 BRNSWCKP 115 2 Failure g Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32218 DRUM 115 32220 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 c2 CB diverae 174.9 166.4 Term: Gold Hill SPS and add 3rd
43 DTCHFL1 115 1 Failure g ' ' Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32218 DRUM 115 32222 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 c2 CB diverae <100 <100 Term: Gold Hill SPS and add 3rd
44 DTCHFL2 1151 Failure g Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32218 DRUM 115 32244 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 , Term: Gold Hill SPS and add 3rd
. C2 CB diverge <100 <100 )
45 BRNSWCKP 115 2 Failure Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32220 DTCH FL1 115 32224 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB diverae 1105 105.7 Term: Gold Hill SPS and add 3rd
46 CHCGOPK 115 1 Failure g ’ ' Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32224 CHCGO PK 115 32232 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB diverae 134.4 129 4 Term: Gold Hill SPS and add 3rd
47 HIGGINS 115 1 Failure g ’ ' Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32225 BRNSWKTP 115 32222 |C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 . Term: Gold Hill SPS and add 3rd
. C2 CB diverge <100 <100 .
48 DTCHFL2 115 1 Failure Gold Hill 230/115 kV Transformer or
Pine Hill Sub
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32228 PLACER 115 32238 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 CB diverae <100 <100 Term: Gold Hill SPS and add 3rd
49 BELLPGE 115 1 Failure g Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32232 HIGGINS 115 32238 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 2 B diverae 108.9 1043 Term: Gold Hill SPS and add 3rd
50 BELL PGE 115 1 Failure g ' ' Gold Hill 230/115 kV Transformer or
Pine Hill Sub
Short Term: Sierra Action Plan, Long
SIERA-SP-T-| 32412 ATLANTIC 115 32228 C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB 202 c2 CB <100 123.9 1311 Term: Gold Hill SPS and add 3rd
51 PLACER 115 1 Failure ' ' Gold Hill 230/115 kV Transformer or
Pine Hill Sub
short Term: Sierra Action Plan
SIERA-SP-T-| 32218 DRUM 115 32220 C2-4_GOLDHILL 115 kV Bus 1 and Bus 2 - CB . ) ’
50 DTCHFL1 115 1 102 Failure C2 CB 201.1 <100 <100 Long Term: new Atlantic - Placer 115
kV Line
short Term: Sierra Action Plan
SIERA-SP-T-| 32220 DTCH FL1 115 32224 C2-4_GOLDHILL 115kV Bus 1 and Bus 2 - CB . ) ’
53 CHCGOPK 115 1 102 Failure C2 CB 125.9 <100 <100 Long Term: new Atlantic - Placer 115
kV Line
short Term: Sierra Action Plan,
SIERA-SP-T-| 32224 CHCGO PK 115 32232 C2-4_QOLDHILL 115kV Bus 1 and Bus 2 - CB 2 B 1517 <100 <100 |Long Term: new Atlantic - Placer 115
54 HIGGINS 115 1 102 Failure .
kV Line
short Term: Sierra Action Plan,
SIERA-SP-T-| 32228 PLACER 115 32238 C2-4_QOLDHILL 115 kV Bus 1 and Bus 2 - CB 2 CB 1148 <100 <100 |Long Term: new Aflantic - Placer 115
55 BELLPGE 115 1 102 Failure >
kV Line
short Term: Sierra Action Plan
SIERA-SP-T-| 32232 HIGGINS 115 32238 C2-4_GOLDHILL 115 kV Bus 1 and Bus 2 - CB . ) ’
56 BELLPGE 115 1 102 Failure C2 CB 124.6 <100 <100 Iiz\(;nSnTeerm. new Atlantic - Placer 115
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

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

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

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

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

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

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

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

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

B2_22_Missouri Flat - Gold Hill 115 kV No. 2

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

63  [CPMTAP 115 1 e

B2_22_Missouri Flat - Gold Hill 115 kV No. 2

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

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

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

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

67  |EMRYJ1 115 1 & B2_5_Colgate - Rio Oso 230 kV Line c3 N-1-1 1016 <100 <100 \Shortterm: Action Plan
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SIERA-SP-T-| 31984 BRIGHTN 115 31993  |B2_30_Rio Oso - Woodland #1 115 kV Line & o
68  [BRKRJICT 115 1 B2 31 Rio Oso - Woodiand 115kV Line No. 1 | °° N-1-1 108.9 1097 <100 |Explore potential mitigation
SIERA-SP-T-| 31993 BRKRJCT ~ 115 32001  |B2_30_Rio Oso - Woodland #1 115 KV Line & o
69  |UCD.TP2 115 1 B2 31_Rio Oso - Woodland 115 kV Line No. 1 | *° N-1-1 1076 | 1083 | <100 |Explore potential mitigation
SIERA-SP-T- 32001 UCD_TP2 115 31990  |B2_30_Rio Oso - Woodland #1 115 kV Line & o
70 DAVIS 115 1 B2_31_Rio Oso - Woodland 115 kV Line No. 1 C3 N-1-1 107.1 107.8 <100 |Explore potential mitigation
SIERA-SP-T-| 31960 MOBILCHE 115 31966  |B2_30_Rio Oso - Woodland #1 115 KV Line & o
71 |WODLNDJ1 115 1 B2 8 Rio Oso - Brighton 230 kV Line c3 N-1-1 %6 100.7 <100 |Explore potential mitigation
SIERA-SP-T-| 31960 MOBILCHE ~ 115 31970  |B2_30_Rio Oso - Woodland #1 115 kV Line & o
79 WOODLD 15 1 B2 8 Rio Oso - Brighton 230 kV Line C3 N-1-1 96.6 100.7 <100 |Explore potential mitigation
SIERA-SP-T-| 31965 KNIGHT! 115 31966  |B2_30_Rio Oso - Woodland #1 115 KV Line & o
73 |WODLNDJ 115 1 B2_8_Rio Oso - Brighton 230 kV Line c3 N-1-1 %7 100.7- | <100 |Explore potential mitigation
SIERA-SP-T-[ 32214 RID0OSO 115 31965  |B2_30_Rio Oso - Woodland #1 115 kV Line & o
74 KNIGHT1 115 1 B2 8 Rio Oso - Brighton 230 kV Line C3 N-1-1 100.0 104.0 <100 |Explore potential mitigation
SIERA-SP-T-| 31984 BRIGHTN 115 31993  |B2_31_Rio Oso - Woodland 115 kV Line No. 1 o
75 [BRKRJICT 115 1 8 B2 30_Rio Oso - Woodland #1 115 kV Line | N-1-1 108.9 109.7 <100 |Explore potential mitigation
SIERA-SP-T-| 31993 BRKRJCT ~ 115 32001  |B2_31_Rio Oso - Woodland 115 KV Line No. 1 o
76 |uco_TP2 115 1 & B2.30_Rio Oso - Woodland #1 115 kV Line |  °° N-1-1 1076 108.3 <100 |Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

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

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

77 |pAVIS 1151 & B2_30_Rio Oso - Woodland #1 115 kV Line | *° WA 1ot 08 ) <100 Explore potential mitigation
SIERA-SP-T-| 31964 KNIGHT2 115 31968  |B2_31_Rio Oso - Woodland 115 KV Line No. 1 o

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

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

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

81 [DAVIS 115 1 Line & B2_8_Rio Oso - Brighton 230 kV Line. | W Teas 18T <100 Explore potential mitigation
SIERA-SP-T-| 32018 GOLDHILL 115 32231  |B2_36_Drum - Higgins 115 kV Line & o

82  |HORSHE2 115 2 B2_19_Placer - Gold Hill 115 kV Line No. 1 c3 N-1-1 10.2 <100 <100 \Shortterm: Action Plan
SIERA-SP-T-| 32018 GOLDHILL 115 32229  |B2_36_Drum - Higgins 115 kV Line & o

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

84  |GOLDHILL 230 2 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 107.9 <100 <100 |Short term: Action Plan
SIERA-SP-T-| 32018 GOLDHILL 115 30337  |B2_36_Drum - Higgins 115 kV Line & ca N 77 <100 <100 |Short term: Action Plan

85 GOLDHILL

230 1

B3_8_Goldhill #2 230/115 kV Transformer
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2014-2015 I1SO Reliability Assessment - Study Results

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

“2‘ Co|if§>rnio 1ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

97  |WODLNDJ1 115 1 B2_30_Rio Oso - Woodland #1 115 KV Line c3 N-1-1 %6 100.7 <100 |Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

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

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

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

“} Ca|if§>rnio 1ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

“} Ca|if§>rnio 1ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

“} Ca|if§>rnio 1ISO

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

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

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

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

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

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

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

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

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

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

133 |DTCHFL2 115 1 B3_7_Goldhill #1 230/115 kV Transformer c3 N-1-1 diverge | <100 <100 \Shortterm: Action Plan
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Page 16 of 71




2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

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

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

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

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

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

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

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

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

. . Short Term: Reduce Drum Gen, Long

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

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

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

Conversion

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

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

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

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

“} Ca|if§>rnio 1ISO

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

Reinforcement Project

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

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

“‘1‘ California ISO

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

, . Short Term: Sierra Action Plan

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

Reinforcement Project

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

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

“} Ca|if§>rnio 1ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

14 APLHTAP? 115 2 115.00 Bus 2E C1 Bus 132.1 Add Placer 2nd XFMR

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

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

“} Ca|if§>rnio 1ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

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

27 [DTCHFL1 115 1 B2_34_Drum - Rio Os0 115 kV No. 2 Line c3 N-1-1 3.2 Explore potential mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

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

“} Ca|if§>rnio 1ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

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

“3‘ California ISO

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

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

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

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

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

42 |PLACER 115 1 Placer-Gold Hill No. 1 cs beTL 1296 Add Placer 2nd XFMR
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Page 23 of 71



2014-2015 I1SO Reliability Assessment - Study Results

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

“‘,‘ California ISO

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

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Voltage Deviations

“‘1‘ California ISO

Shaping a Renewed Future

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

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

Voltage Deviations

“‘1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

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

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

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

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

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

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

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

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

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

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

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

D1

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

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

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

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

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

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

Voltage Deviations

“‘1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

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

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

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

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

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

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

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

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

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

D1

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

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

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

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

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

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

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

VD-56 E.NICOLS 115kV B1 1 COLGATE!  13.80 Unit ID 1 B N-1/G-1 <5.0 10.341 12.971 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

“} California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

‘“‘w California ISO

VOItage Deviations Shaping a Renewed Future

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

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

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

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

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

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

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

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

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

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

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

D1

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

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

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

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

D1

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

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

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

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

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

‘“‘w California ISO

VOItage Deviations Shaping a Renewed Future

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SIERASP- | a1 SEY 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 58.193 <10.0 <10.0  |Short term: Action Plan
VD-115 102 Failure
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SIERASP- | o1 LINS 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 17.169 <10.0 <10.0  |Short term: Action Plan
VD-131 102 Failure
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2014-2015 1SO Reliability Assessment - Study Results

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

‘“‘w California ISO

VOItage Deviations Shaping a Renewed Future

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

SIERASP- | 1500 GR 60KV C2-4 GOLDHILL 115KV Bus 1andBus 2-CB | ) CB 13.92 <10.0 <10.0  |Short term: Action Plan
VD-147 102 Failure
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

S'\Egﬁ'sip' GOLDHILL 115kV gazi'lir—fOLDH'LL 230kVBus1and2-CB202 | ) CB 85744 | 63961 | 63.483 |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

California ISO/MID/RT

Page 36 of 71



2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

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

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

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

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

Voltage Deviations

“} California ISO

Shaping a Renewed Future

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

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

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

Voltage Deviations

“‘% California ISO

Shaping a Renewed Future

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

California ISO/MID/RT

Page 41 of 71



2014-2015 1SO Reliability Assessment - Study Results

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

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

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

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

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

Voltage Deviations

“} California ISO

Shaping a Renewed Future

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

California ISO/MID/RT

Page 45 of 71



2014-2015 1SO Reliability Assessment - Study Results

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

“‘1‘ California ISO

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

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

“‘1‘ California ISO

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

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

“‘1‘ California ISO

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

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

“‘1‘ California ISO

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
ID Substation Worst Contingency Category | poscrintion | 2016 Summer | 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
SIERA-SP-V-\ by HTAR2 115KV €23 GOLDHILL230kVBus 1and2-CB |, cB 0.1385 037 03647  |Explore potential mitigation
60 202 Failure
SIERA-SP-V-1  \ppLE HL 115KV €23 GOLDHILL 230 kV Bus 1and2-CB |, CB 0.1381 0.3786 03741  |Explore potential mitigation
61 202 Failure
SIERASP-V-1  ATLANTIC 115KV €2-3 GOLDHILL 230V Bus Tand2-CB | cB 509 0.832 08625  |Explore potential miigation
62 202 Failure
SIERA-SPV-| oo oec e C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 04505 0.9 509 |Shortterm: Action Plan
63 CB 102 Failure
SIERA-SP-V-| e eony C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0.8349 409 509 |Shortterm: Action Plan
64 CB 102 Failure
SIERA-SP-V-| oo o ey C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 209 409 509 |Shortterm: Action Plan
65 CB 102 Failure
SIERA-SP-V- o o sy C2-4_GOLDHILL 115KV Bus 1 and Bus2- | 8 0.8872 0.9 509 |Shortterm: Action Plan
66 CB 102 Failure
SIERA-SP-V-|  BeNSWALT 115KV C2-4_GOLDHILL 115 kV Bus 1and Bus2- |, CB 0.8925 >0.9 509  [Short term: Action Plan
67 CB 102 Failure
SIERA-SP-V-|  BeNSWCKP 115KV C2-4_GOLDHILL 115 kV Bus 1and Bus2- |, CB 0.881 >0.9 509  [Short term: Action Plan
68 CB 102 Failure
SIERA-SP-V-|  BeNSWKTP 115KV C2-4_GOLDHILL 115 kV Bus 1and Bus2- |, CB 0.8963 >0.9 509  [Short term: Action Plan
69 CB 102 Failure
SIERA-SP-V-| Lok 1150y C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 08724 0.9 509 |Shortterm: Action Plan
70 CB 102 Failure
SIERA-SP-V-|  \oe oo C2-4_GOLDHILL 115 kV Bus f and Bus2- |, 8 0.8289 0.9 509 |Shortterm: Action Plan
71 CB 102 Failure
SIERA-SP-V-| bt C2-4_GOLDHILL 115 kV Bus  and Bus2- |, 8 0.7049 0.9 509 |Shortterm: Action Plan
72 CB 102 Failure
SIERA-SPV-| o oo sy C2-4_GOLDHILL 115 kV Bus  and Bus2- |, 8 0,888 0.9 509 |Shortterm: Action Plan
73 CB 102 Failure
SIERA-SP-V-| oo sy C2-4_GOLDHILL 115 kV Bus 1 and Bus2- |, 8 0.8883 509 509 |Shortterm: Action Plan
74 CB 102 Failure
SIERA-SPV-| GLRKSVLE 115KV €2-3 GOLDHILL 230KV Bus Tand2-CB | o cB 0.1658 0.3833 0.3799  |Explore potential mitigation

75

202 Failure
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2014-2015 1SO Reliability Assessment - Study Results

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

“‘1‘ California ISO

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

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

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

SIERA-SP-V-|  op oy oo C2-4_GOLDHILL 115KV Bus  and Bus2- | - 0.8295 0.9 09 |Short term: Action Plan
78 CB 102 Failure

SIERASP-V-1  biMOND_1 115kv €2-3 GOLDHILL 230V Bus Tand2-CB | cB 0.1548 03046 03914 |Explore potential mitigation
79 202 Failure

SIERA-SP-V-1  p11oND_2 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB | CB 0.1437 0.3627 03573 |Explore potential mitigation
80 202 Failure

SIERA-SP-V-1  p\ND SPR 115KV €23 GOLDHILL 230 kV Bus 1and 2-CB |, CB 0.1435 0.3623 03569  |Explore potential mitigation
81 202 Failure

SIERA-SP-V-| o e C2-4_GOLDHILL 115KV Bus 1 and Bus2- | 8 0.8233 0.9 09 |Short term: Action Plan
82 CB 102 Failure

SIERA-SP-V-| o o 15y C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0.82%6 0.9 509 |Short term: Action Plan
83 CB 102 Failure

SIERA-SPV-| o C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 07741 0.9 509 |Short term: Action Plan
84 CB 102 Failure

SIERA-SPV-| oo C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0.3688 0.9 509 |Short term: Action Plan
85 CB 102 Failure

SIERA-SP-V-| - ENVRO. HY 60KV C2-4_GOLDHILL 115 kV Bus 1and Bus2- |, CB 0.8256 >0.9 509  [Short term: Action Plan
86 CB 102 Failure

SIERA-SP-V-| L ooor ooy C2-4_GOLDHILL 115 kV Bus f and Bus2- |, 8 0.8168 509 509 |Short term: Action Plan
87 CB 102 Failure

SIERA-SP-V-1 501D HLL 0KV C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB c2 CB 0.188 0.4326 04306  |Explore potential mitigation
88 202 Failure

SIERA-SP-V-| G OLDHILL 115KV C2-3_ GOLDHILL 230 kV Bus 1 and 2 - CB 2 CB 0.1786 0.4096 0408 |Explore potential mitigation
89 202 Failure

SIERA-SP-V-| 1 ome ooy C2-4_GOLDHILL 115 kV Bus 1 and Bus2- |, 8 209 0.9 509 |Short term: Action Plan
90 CB 102 Failure

SIERASPV-| | oo sy C2-4_GOLDHILL 115 kV Bus  and Bus2- |, 8 04171 509 509 |Short term: Action Plan
9 CB 102 Failure
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
ID Substation Worst Contingency Category | poscrintion | 2016 Summer | 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

SIERASPV-| ) IMESTNE 60KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 04771 04118 04095  |Explore potential mitigation
92 202 Failure

SIERASPV-|  yhiz0u_T1 118KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 0.1516 03925 03891  |Explore potential mitigation
93 202 Failure

SIERA-SPV-| 3 hiz0u_T2 118KV ¢2-3_GOLDHILL 230kVBus Tand2-CB |, cB 0.1425 03632 03578 |Explore potential mitigation
94 202 Failure

SERASP-| o 0 T 6ok C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 04390 0.9 509 |Shortterm: Action Plan
95 CB 102 Failure

SERASP-| o o UaR 0k C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 0433 0.9 509 |Shortterm: Action Plan
96 CB 102 Failure

SIERA-SP-V-| (oo s C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 04336 0.9 509 |Shortterm: Action Plan
97 CB 102 Failure

SIERA-SP-V- e o s C2-4_GOLDHILL 115KV Bus 1 and Bus2- | 8 04430 0.9 509 |Shortterm: Action Plan
98 CB 102 Failure

SIERA-SP-V-| |\ v or e C2-4_GOLDHILL 115KV Bus  and Bus2- | 8 04336 0.9 509 |Shortterm: Action Plan
99 CB 102 Failure

SIERA-SPV-| ) cRLB2 15KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 0.1413 0.3634 0.358  |Explore potential mitigation
100 202 Failure

SIERA-SPV-| ) cRLB3 15KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 0.1412 0.3632 0.3578  |Explore potential mitigation
101 202 Failure

SIERA-SPV-| o) cRVLT1 115KV €23 GOLDHILL 230kVBus Tand2-CB |, cB 0.1485 0.3905 0.3869  |Explore potential mitigation
102 202 Failure

SIERA-SPV-| ) cRVLT2 115KV C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB c2 CB 0.1414 0.3637 0.3583 |Explore potential mitigation
103 202 Failure

SIERASP-V-| ) o x oo 1454y C2-3_GOLDHILL 230 kV Bus 1 and 2 - CB c2 CB >0.9 0.8479 0.8755  |Explore potential mitigation
104 202 Failure

SIERA-SP-V-| oo ooy C2-4_GOLDHILL 115 kV Bus  and Bus2- |, 8 0.8343 509 509 |Shortterm: Action Plan
105 CB 102 Failure

SIERA-SP-V-| oo o C2-4_GOLDHILL 115 kV Bus 1 and Bus2- |, 8 0,829 0.9 509 |Shortterm: Action Plan
106 CB 102 Failure

S'ERf;P'V' SHPRINGT 115kV ggé?’F—;S;DH'LL 230KV Bus and2-CB C2 CB 0.1575 0.3965 0.3935  |Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

SIERASPV-| o oRING2 115KV C2-3 GOLDHILL 230 kV Bus 1and 2- CB c2 CcB 0.1522 0.3689 0.3643  |Explore potential mitigation
108 202 Failure

SIERASP-V-| )R API 0KV C2-3 GOLDHILL 230 kV Bus 1and 2- CB c2 CcB >0.9 0.8098 0.8418  |Explore potential mitigation
109 202 Failure

SIERASP-V-1 oA ULDNG 60KV C2-4 GOLDHILL 115kV Bus 1and Bus 2- |, CcB 0.8891 >0.9 509  |Short term: Action Plan
10 CB 102 Failure

SIERASP-V-1 o) AMIN 115KV C2-3_GOLDHILL 230 kV Bus 1 and 2- CB c2 CcB 0.1382 0.3789 0.3744  |Explore potential mitigation
111 202 Failure

SIERASP-V-1 1\ 1ARACK 60KV C2-4 GOLDHILL 115kV Bus 1and Bus 2- |, CcB 0.8897 >0.9 509  |Short term: Action Plan
112 CB 102 Failure

SIERASP-V-| ) TRA T 115KV C2-3_GOLDHILL 230 kV Bus 1and 2- CB c2 CcB >0.9 0.86 0.8865  |Explore potential mitigation
113 202 Failure

SIERASP-V-| ) 1R -RCK 115KV C2-3_GOLDHILL 230 kV Bus 1and 2- CB c2 CcB >0.9 0.863 0.8894  |Explore potential mitigation
114 202 Failure

SIERASPV-1 e swis 6okv C2-4 GOLDHILL 115kV Bus 1and Bus 2- |, CcB 0.8251 >0.9 509  |Shortterm: Action Plan
115 CB 102 Failure

SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e
116 CPM 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4242 0.4075 Explore potential mitigation

SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o
17 DRUM 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.827 0.8313 Explore potential mitigation

SIERA-SP-V- B2_36_Drum - Higgins 115 kV Line & -
" FLINT 115KV 5219 Placer - Gold Hil 115 KV Line No. 1 c3 N-1-1 0.8982 >0.9 509  |Short term: Action Plan

SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o
19 FLINT 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.5922 0.5797 Explore potential mitigation

SIERA-SP-V- B1 18 ROLLINSF  6.60 UnitID 1& o
120 OXBOW 60kV B1 21 OXBOW F 9.1 UnitID 1 C3 N-1-1 0.879 0.8825 0.8834 Explore potential mitigation

SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e
121 AUBURN 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.6283 0.6179 Explore potential mitigation
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

122 FLINT1 115kV B3_8_ Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.5913 0.5788 Explore potential mitigation
SIERA-SP-V- B2_36_Drum - Higgins 115 kV Line & e

123 FLINT2 115kV B2_19_Placer - Gold Hill 115 KV Line No. 1 C3 N-1-1 0.8983 >0.9 >0.9 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

124 FLINT2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.5924 0.5799 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

125 HALSEY 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.6266 0.6156 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

126 PENRYN 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.6032 0.5892 Explore potential mitigation
SIERA-SP-V- B2_36_Drum - Higgins 115 kV Line & e

197 PLACER 115kV B2_19_ Placer - Gold Hill 115 kV Line No. 1 C3 N-1-1 0.8918 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

128 PLACER 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.6093 0.5972 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

129 SUMMIT 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8694 0.8978 Explore potential mitigation
SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

130 TAYLOR 60kV B2 6 Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8238 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B2_6_Rio Oso - Atlantic 230 kV Line & -

131 ATLANTC 230kV B2_10_ Aflantic - Gold Hill 230 KV Line C3 N-1-1 0.8292 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

132 ATLANTI 60kV B2 6 Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8277 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e

133 CPM TAP 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4242 0.4075 Explore potential mitigation
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SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

134 DEL MAR 60kV B2_6_Rio Oso - Atlantic 230 KV Line C3 N-1-1 0.8033 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

135 DEL MAR 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.8959 0.8898 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

136 ELDORAD 115kV B3_8._Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.3964 0.3792 Explore potential mitigation
SIERA-SP-V- B2_19_Placer - Gold Hill 115 kV Line No. 1 -

137 HIGGINS 115kV & B2_ 36 Drum - Higgins 115 kV Line C3 N-1-1 0.882 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

138 HIGGINS 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.667 0.6572 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

139 HORSHE1 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4789 0.4632 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

140 HORSHE2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.4911 0.4762 Explore potential mitigation
SIERA-SP-V- B1_25_GRNLEAF2 13.80 UnitID 1 &

141 PEAS RG 60kV B2_44_Pease - Marysville - Harter 60 kV C3 N-1-1 0.8998 >0.9 >0.9 Short term: Action Plan

Line

SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

142 ROCKLIN 60kV B2 6_Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8222 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

143 ROLLINS 60kV B1 18_ROLLINSF  6.60 Unit ID 1 C3 N-1-1 >0.9 0.8815 0.8971 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

144 SHPRING 115kV B3_7_Goldhill #1 2301115 kV Transformer C3 N-1-1 >0.9 0.3853 0.3681 Explore potential mitigation
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SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

145 APLHTAP1 115kV B3_8_ Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.3973 0.3803 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

146 APLHTAP2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3862 0.3689 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

147 APPLE HL 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3957 0.3786 Explore potential mitigation
SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

148 ATLANTIC 115kV B2 6 Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8516 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

149 ATLANTIC 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.8983 0.8977 Explore potential mitigation
SIERA-SP-V- B2_19_Placer - Gold Hill 115 kV Line No. 1

150 BELL PGE 115kV & B2_20_Placer - Gold Hill 115 kV Line No. C3 N-1-1 0.8783 >0.9 >0.9 Short term: Action Plan

2

SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

151 BELL PGE 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.6205 0.6089 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

152 BONNIE N 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8121 0.8203 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

153 BOWMN PH 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.8589 0.8683 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

154 BOWMN TP 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.8458 0.8553 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

155 BRUNSWCK 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.898 0.8958 Explore potential mitigation
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SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

156 CAPEHORN 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.7845 0.8004 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

157 CHCGO PK 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.7867 0.7816 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

158 CISCO GR 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.86 0.8823 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

159 CISCOTAP 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8597 0.8819 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

160 CLRKSVLE 115kV B3.7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.4026 0.3852 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

161 CLRKSVLT 115kV B3_8._Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.423 0.4062 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

162 COLFAXJT 60kV B3.7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.7845 0.8006 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

163 CPEHRNTP 60kV B1 18_ROLLINSF  6.60 Unit ID 1 C3 N-1-1 >0.9 0.883 0.8985 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e

164 DIMOND_1 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4134 0.3964 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & o

165 DIMOND_2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3787 0.3614 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e

166 DMND SPR 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.3784 0.361 Explore potential mitigation
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SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

167 DRUM 1M 115kV B3_8_ Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8085 0.8134 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

168 DRUM 2M 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.8085 0.8135 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

169 DTCH FL1 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.828 0.825 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

170 DTCH FL2 115kV B3_8._Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8852 0.8841 Explore potential mitigation
SIERA-SP-V- B1_1_COLGATE1 13.80 UnitID 1 & L

171 E.NICOLS 115kV B2 29 East Nicolaus - Rio Oso 115 kV Line C3 N-1-1 >0.9 >0.9 0.8995 Explore potential mitigation
SIERA-SP-V- B1_21_OXBOW F  9.11UnitID18& L

172 ENVRO_HY 60kV B2 49 Colgate-Grass Valley 60 kV Line C3 N-1-1 0.8983 0.8997 0.8938 Explore potential mitigation
SIERA-SP-V- B1_18_ROLLINSF ~ 6.60 UnitID 1 & o

173 FORST HL 60kV B1 21 OXBOW F 9.1 UnitID 1 C3 N-1-1 0.8789 0.8824 0.8833 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

174 GOLD HLL 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4544 0.4366 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

175 GOLDHILL 115kV B3_7_Goldhill #1 2301115 kV Transformer C3 N-1-1 >0.9 0.4303 0.4137 Explore potential mitigation
SIERA-SP-V- B2_49_Colgate-Grass Valley 60 kV Line & L

176 GRSS VLY 60kV B1 18 ROLLINSF  6.60 Unit ID 1 C3 N-1-1 0.8965 0.8959 0.8881 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

177 HAYPRESS 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8589 0.8683 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

178 HORSESHE 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.4789 0.4632 Explore potential mitigation
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SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

179 LIMESTNE 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.4326 0.4152 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

180 MIZOU_T1 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.4111 0.3941 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

181 MIZOU_T2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3792 0.3619 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

182 MTN_QJCT 60kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.627 0.6164 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

183 MTN_QUAR 60kV B3_8. Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.6212 0.6104 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

184 NEWCSTL1 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.5546 0.541 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

185 NEWCSTL2 115kV B3.7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.5588 0.5456 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

186 NEWCSTLE 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.5549 0.5413 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e

187 PLCRVLB2 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.3793 0.3621 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

188 PLCRVLB3 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3791 0.3619 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & e

189 PLCRVLT1 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4088 0.3918 Explore potential mitigation
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SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

190 PLCRVLT2 115kV B3_7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3797 0.3624 Explore potential mitigation
SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

191 PLSNT GR 115kV B2 6 Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8625 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

192 ROLLNSTP 60kV B1 18 ROLLINSF 6,60 Unit ID 1 C3 N-1-1 >0.9 0.8815 0.8971 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

193 SHADYGLN 60kV B1 18_ROLLINSF  6.60 Unit ID 1 C3 N-1-1 >0.9 0.8815 0.8971 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

194 SHPRING1 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.4155 0.3986 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & L

195 SHPRING2 115kV B3.7_Goldhill #1 230/115 kV Transformer C3 N-1-1 >0.9 0.3859 0.3686 Explore potential mitigation
SIERA-SP-V- B2_6_Rio Oso - Atlantic 230 kV Line & -

196 SIERRAPI 60kV B2_10_ Atlantic - Gold Hill 230 kV Line C3 N-1-1 0.8041 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

197 SIERRAPI 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8958 0.8897 Explore potential mitigation
SIERA-SP-V- B3_8_Goldhill #2 230/115 kV Transformer & e

198 SPAULDNG 60kV B3_7_Goldhill #1 2301115 kV Transformer C3 N-1-1 >0.9 0.8461 0.8561 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & o

199 SPICAMIN 115kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.3959 0.3789 Explore potential mitigation
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & L

200 TAMARACK 60kV B3_8_Goldhill #2 230/115 kV Transformer C3 N-1-1 >0.9 0.8627 0.8869 Explore potential mitigation
SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

201 ULTRA JT 115kV B2_6_Rio Oso - Atlantic 230 KV Line C3 N-1-1 0.8708 >0.9 >0.9 Short term: Action Plan
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SIERA-SP-V- B2_10_Atlantic - Gold Hill 230 kV Line & -

202 ULTR-RCK 115kV B2 6. Rio Oso - Atlantic 230 kV Line C3 N-1-1 0.8738 >0.9 >0.9 Short term: Action Plan
SIERA-SP-V- B3_7_Goldhill #1 230/115 kV Transformer & A

203 WEMR SWS 60kV B1 18_ROLLINSF  6.60 Unit ID 1 C3 N-1-1 >0.9 0.8716 0.8897 Explore potential mitigation
SIERA-SP-V-| o) AGER 115KV €5_19_Placer-Gold Hill No. 1115 kV Line & | g DCTL 0.8798 >0.9 >09  |Shortterm: Action Plan

204 Placer-Gold Hill No.
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SIERA-WP-V- B2_29_East Nicolaus - Rio Oso 115 kV Line L
1 E.NICOLS 115kV &B2_15.Palermo-Nicolaus 115 kV Line C3 N-1-1 0.865 Explore potential mitigation
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Description | ¢ peak | Light Load NIA
SlERA{NP_V' PEAS RG 60kV (1:11596(;3 US FAULT AT 32200 PEASE C1 Bus 0.8425 >0.95 Dispatch local generation or voltage support
SlERAZ'NP_V' PEASE 115kV gg:gg:igg??éiz?:s 1111 55 II:\\// Il__ii::: & C3 N-1-1 0.7885 0.8728 Dispatch local generation or voltage support
SlERA:;NP_V' GLEAF2 60kV Sg:gg:izfs??}%izegsss 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8302 >0.90 Dispatch local generation or voltage support
SlER/:NP_V' HARTER 60kV g;:;g:izfsr;n?}%izeg:g 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8288 >0.90 Dispatch local generation or voltage support
SlERAS'NP_V' ENCINAL 60kV g;:;g:izfsr;n?}%izeg:g 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8451 >0.90 Dispatch local generation or voltage support
SIERA{;NP-V- MRYSVLE 60kV g;:;g:izfsr;n?}%izeg:g 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8257 >0.90 Dispatch local generation or voltage support
SlERA%NP_V' PEAS RG 60kV g;:;g:izfsr;n?}%izeg:g 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.7726 0.8539 Dispatch local generation or voltage support
SlERAéNP'V' PEASETP 60kV g;:;g:xg;n?ég?:s 1111 2 I':\\// Il__iir?: & C3 N-1-1 0.8303 >0.90 Dispatch local generation or voltage support
SlERAg;NP'V' ALMENDRA 60kV g;:;g::::r?nfi;;ssz 111155 i\\// lﬂi';: & C3 N-1-1 0.8322 >0.90 Dispatch local generation or voltage support
SlER%NP'V' ENCL TAP 60kV g;:;g:xg;n?ég?:s 1111 2 I':\\// Il__iir?: & C3 N-1-1 0.8454 >0.90 Dispatch local generation or voltage support
SlER/;NP'V' GLEAF2TP 60KV g;:;g:xg;n?ég?:s 1111 2 I':\\// Il__iir?: & C3 N-1-1 0.8302 >0.90 Dispatch local generation or voltage support
SlER':"ZNP'V- LIVE OAK 60kV Sg:gg:ﬁzfsr;n?éiiﬁzg 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.851 >0.90 Dispatch local generation or voltage support
SlER':"sNP'V- MRYSVLLE 60kV Sg:gg:ﬁzfsr;n?éiiﬁzg 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8257 >0.90 Dispatch local generation or voltage support
SlER':;NP'V- YBA CTYJ 60KV Sg:gg:ﬁzfsr;n?éiiﬁzg 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.8303 >0.90 Dispatch local generation or voltage support
SlER':"sNP'V- YUBACITY 60kV Sg:gg:izfsr;n?lég?:g 1111 55 II:\\// ll_'ii:: & C3 N-1-1 0.829 >0.90 Dispatch local generation or voltage support
S'ER%NP'V' PEASE 60KV gi—g‘lﬁa:zr?\f'lﬁsjse 15KkVLine & Pease) 5 DCTL 0.8325 >0.90 Dispatch local generation o voltage support
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D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
SIERA-NP-V- C5_20_Palermo-Pease 115 kV Line & Pease; e
17 PEASE 115kV Rio Oso 115 KV Line C5 DCTL 0.7904 0.8731 Explore potential mitigation
SIERANPV- ) EAF2 60KV C5_20_Palermo-Pease 115 kV Line & Pease| DCTL 0.8321 >0.90 Short term: Action Plan
18 Rio Oso 115 kV Line
SIERANP-V-1 | ARTER 60KV C5_20_Palermo-Pease 115 kV Line & Pease| DCTL 0.8308 >0.90 Short term: Action Plan
19 Rio Oso 115 kV Line
SIERANP-V-1 - eNGINAL Bokv €5_20_Palermo-Pease 115 kV Line & Pease| 5 DCTL 0.8469 >0.90 Short term: Action Plan
20 Rio Oso 115 kV Line
SIERA-NP-V-1  \1evSVLE 6okv C5_20_Palermo-Pease 115 kV Line & Peasel DCTL 0.8277 >0.90 Short term: Action Plan
21 Rio Oso 115 kV Line
SIERA-NP-V- C5_20_Palermo-Pease 115 kV Line & Peasef L
2 PEAS RG 60kV Rio Oso 115 kV Line C5 DCTL 0.7744 0.8542 Explore potential mitigation
SIERANP-V-1 - oeaSETP 60KV €5_20_Palermo-Pease 115 kV Line & Pease| 5 DCTL 0.8323 >0.90 Short term: Action Plan
23 Rio Oso 115 kV Line
SIERA-NP-V-1 | MENDRA 60KV C5_20_Palermo-Pease 115 kV Line & Peasel DCTL 0.8323 >0.90 Short term: Action Plan
24 Rio Oso 115 kV Line
SIERANP-V-1  en oL 7AP B0KV C5_20_Palermo-Pease 115 kV Line & Peasel DCTL 0.8472 >0.90 Short term: Action Plan
25 Rio Oso 115 kV Line
SIERANP-V-1 o) EAF2TP 60KV C5_20_Palermo-Pease 115 kV Line & Peasel DCTL 0.8322 >0.90 Short term: Action Plan
26 Rio Oso 115 kV Line
SIERANP-V-1 | Ve oAk 60kv €5_20_Palermo-Pease 115 kV Line & Pease| 5 DCTL 0.8528 >0.90 Short term: Action Plan
27 Rio Oso 115 kV Line
SIERANP-V-Iy I2VSVLLE 60KV C5_20 Palermo-Pease 115 kV Line & Peasel DCTL 0.8277 >0.90 Short term: Action Plan
28 Rio Oso 115 kV Line
SIERANP-V-1 - va cTvJ 60KV €5_20_Palermo-Pease 115 kV Line & Pease| 5 DCTL 0.8323 >0.90 Short term: Action Plan
29 Rio Oso 115 kV Line
SIERANP-V-1 v BACITY 60KV €5_20_Palermo-Pease 115 kV Line & Pease| 5 DCTL 0.8309 >0.90 Short term: Action Plan
30 Rio Oso 115 kV Line
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Peak

o

N =3 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Categow ransient Stabilty Performance Potential Mitigation Solutions
Description 2016 Summer Peak 2019 Summer Peak 2024 Summer Peak

No transient stability concerns identified.
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Spring Peak

Single Contingency Load Drop

£M

<’ California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
N/A 2019 Spring N/A
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT

Page 67 of 71



2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Valley Sierra - Summer Peak

Single Source Substation with more than 100 MW Load

“)y California I1ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Spring Peak

Single Source Substation with more than 100 MW Load

“3 California I1ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

N/A

2019 Spring Peak

N/A

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT

Page 70 of 71



2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Valley Sierra - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&5 Calif

ornia 1ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
, Short Term : Action Plan; Long Term
BA-SP-T-1  |Cooley Landing-Los Altos 60KV Line \'\;'Izt”;)a VistarLos Altos 60 KV (Loyola-Monta B N-1 100.4 60.7 610 |: Cooley Landing - Los Altos 60 kV
Line Reconductor Project
Short Term : Action Plan; Long Term
BA-SP-T-2 |Newark-Dixon Landing 115kV Line Piercy-Metcalf 115 kV B N-1 104.4 714 67.6  |: Evergreen-Mabury Voltage
Conversion Project
Short Term : Action Plan ; Long Term
BA-SP-T-3 |Monta Vista-Los Gatos 60 kV Line Evergreen-Almaden 60 kV B N-1 138.7 96.8 964 |: Monta Vista-Los Gatos-Evergreen
60kV Line Reconductor Project
- . UNIONCH  9.11 UnitID 1 & Christie- Short Term: Action Plan; Long Term
BA-SP-T-4 - |Oleum-Christie 115KV Line Sobrante (Oleum-Sobrante) 115kV Line B G-I 16.4 116.2 <90 |-North Tower 115 kv Looping Project
. . . Short Term: Action Plan
BA-SP-T.5 Cooley Landmg-Stanford 60kV Line  |CARDINAL 12.47 Unit ID 1 & Jefferson- B Go1/L-1 1213 <90 <90 Long Term: Jefferson-Stanford No. 2
(Cooley Landing-SRl) Stanford #1 60kV Line .
60 kV Line
CARDINAL  12.47 Unit ID 1 & Cooley Short Term: Action Plan
BA-SP-T-6 |Jefferson-Stanford #1 60kV Line Landing-Stanford 60kV Line (Cooley Landing- B G-1/L-1 131.8 <90 <90 Long Term: Jefferson-Stanford No. 2
SRI) 60 kV Line
Short Term: Action Plan - Reduce
BA-SP-T-7 |Contra Costa-Moraga #2 230KV Line |0 1= TAULTAT 30525 C.COSTA 230 C1 | BusSection | 1027 620 623 |ConiraCosta Area gen
kV Long Term: Contra Costa-Moraga
Reconductor Project
BA-SP-T-8 Spbrante-EI Cerrito STA G#2 115kV  |BUS 1 FAULT AT 33010 SOBRANTE 115.00 1 Bus Section 102.1 1005 904 tShort Term : Action Plan; Lgng Term
Line kV : North Tower 115 kV Looping Project
BA-SP-T-9 |Oakland D - Oakland L 115KV Cable BUS E FAULT AT 32786 OAK C115  115.00 1 Bus Section 66.6 106.0 105.0 Increase generation in the Oakland

kV

Area
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
BA-SP-T-10 [Moraga-Claremont #1 115kV Line  |BUS E FAULT AT 32786 OAK C115 11500 | C1 | Bus Section | 733 102.9 103.8 fg:ase generation in the Oakland
BA-SP-T-11 [Moraga-Claremont #2 115kV Line  |BUS E FAULT AT 32786 OAKC115 11500 | C1 | Bus Section | 734 103.1 103.9 x‘r‘;r:ase generation in the Oakland
Short Term: Action plan - Open GrantH
J line at Oakland J following RCEC
BA-SP-T-12 [Moraga-Oakland J 115kV Line E\L/JS DFAULT AT 35101 SN LNDRO 115.00 C1 Bus Section 135.6 75.0 725 |outage
Long Term: Reconductor Moraga-
Oakland J 115 kV Line
Short Term : Action Plan ; Long Term
BA-SP-T-13 [Moraga-San Leandro #1 115kV Line E\L/J S2E FAULT AT 33020 MORAGA 115.00 C1 Bus Section 123.5 82.0 80.2 | East Shore-Oakland J 115 kV
Reconductoring Project
Short Term : Action Plan ; Long Term
BA-SP-T-14 |Moraga-San Leandro #2 115kV Line  [BUS 1E FAULT AT 33020 MORAGA 115.00 C1 Bus Section | 144.3 100.6 98.6 |: East Shore-Oakland J 115 kV
Reconductoring Project
Short Term : Action Plan ; Long Term
BA-SP-T-15 [Moraga-San Leandro #3 115kV Line  [BUS 2E FAULT AT 33020 MORAGA 115.00 C1 Bus Section [  106.0 70.4 68.8 |: East Shore-Oakland J 115 kV
Reconductoring Project
Short Term : Action Plan ; Long Term
BA-SP-T-16 f;’; Leandro - Oakland J#1 115KV 15,5 o FAULT AT 33020 MORAGA 115.00 C1 | BusSection | 100.1 57.6 554 |: East Shore-Oakland J 115 kV
Reconductoring Project
Short Term : Action Plan ; Long
BA-SP-T-17 [Newark-Dixon Landing 115kV Line FAULT AT 35643 MTCALFE 115.00 C2 Breaker 105.5 103.6 99.6  [Term: Evergreen-Mabury Voltage
Conversion Project
Short Term : Action Plan ; Long
BA-SP-T-18 [Newark-Dixon Landing 115kV Line FAULT AT 35642 MTCALF 2D  115.00 C2 Breaker 104.7 80.3 76.5 |Term: Evergreen-Mabury Voltage

Conversion Project
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Greater Bay Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
BA-SP-T-19 | Trimble-San Jose 'B' 115 KV Line FAULT AT 35642 MTCALFD  115.00 2 Breaker | 106.2 103.4 104.3 z;‘gogst‘if;or’ rerate or explore the
Short Term: Action Plan - Reduce
BA-SP-T-20 |Contra Costa-Moraga #1 230KV Line | FAULT AT 30525 C.COSTA 230 CB820 2 Breaker | 1095 795 793 |Conira Costa Area gen
Long Term: Contra Costa-Moraga
Reconductor Project
Reconductor, rerate ,explore the SPS
BA-SP-T-21 [North Dublin-Cayetano 230kV Cable | FAULT AT 30525 C.COSTA 230 CB600 C2 Breaker 93.0 106.2 104.1  |option or Rely on congestion
management.
Short Term: Action Plan - Reduce
BA-SP-T-22 [Contra Costa-Moraga #1 230KV Line | FAULT AT 30525 C.COSTA 230 CB820 2 Breaker | 113.1 702 gog |ContraCosta Area gen
Long Term: Contra Costa-Moraga
Reconductor Project
Short Term: Action Plan - Reduce
BA-SP-T-23 |Contra Costa-Moraga #2 230KV Line | FAULT AT 30525 C.COSTA 230 CB810 2 Breaker | 1097 65.7 g6 |contra Costa Area gen
Long Term: Contra Costa-Moraga
Reconductor Project
Cayetano-Lone Tree (Lone Tree- Reconductor, rerate ,explore the SPS
BA-SP-T-24 y . FAULT AT 30525 C.COSTA 230 CB600 C2 Breaker 93.5 107.1 105.4  |option or Rely on congestion
USWP) 230KV Line
management.
Reconductor, rerate ,explore the SPS
BA-SP-T-25 |C2vetano-Lone Tree (USWP- FAULT AT 30525 C.COSTA 230 CB600 C2 Breaker 99.1 112.8 1111 |option or Rely on congestion
Cayetano) 230kV Line
management.
BA-SP-T-26 |Oakland D - Oakland L 115kV Cable | FAULT AT 32790 STATIN X 115.00 CB 372 Cc2 Breaker 64.8 105.2 105.0 x‘fer:ase generation in the Oakland
BA-SP-T-27 [Oakland C-Oakland L 115kV Cable | FAULT AT 32780 CLARMNT 115.00 CB122 2 Breaker | 102.6 103.8 104.4 tf]':rgg“ggtptt’l‘;i pgrade or explore
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. Short Term : Action Plan ; Long Term
BA-Sp-T-gg | Sobrante-Grizzly-Claremont #2 115KV 1. ) 1 a7 30550 MORAGA 230 CB202 C2 Breaker | 101.1 85.3 844  |: East Shore-Oakland J 115 kV
Line (Hillside-Grizzly JCT) . )
Reconductoring Project
. Short Term : Action Plan ; Long Term
BA-SP-T-gg |Soprante-Grizzly-Claremont#2 115KV | ) 1 a7 30550 MORAGA 230 CB202 c2 Breaker | 1045 88.6 877 |: East Shore-Oakland J 115 KV
Line (Hillside-Grizzly JCT) . .
Reconductoring Project
BA-SP-T-30 [Moraga-Claremont #1 115kV Line  |FAULT AT 33020 MORAGA 115 CB442 2 Breaker 776 109.6 1117 K‘g:ase generation in the Oakland
BA-SP-T-31 |Moraga-Claremont #2 115kV Line  [FAULT AT 32790 STATIN X 115.00 CB 372 c2 Breaker 76.2 106.1 107.3 '/:‘rc;aease generation in the Oakland
Short Term: Action plan
BA-SP-T-32 [Moraga-Oakland J 115kV Line FAULT AT 351001 SN LNDRO 115 CB102 C2 Breaker 1354 76.1 73.5  |Long Term: Reconductor Moraga-
Oakland J 115 kV Line
Short Term : Action Plan ; Long Term
BA-SP-T-33 [Sobrante-Moraga 115kV Line FAULT AT 30550 MORAGA 230 CB202 C2 Breaker 130.4 98.0 96.2 | East Shore-Oakland J 115 kV
Reconductoring Project
BA-SP-T-34 |Moraga-Station X # 1 FAULT AT 33020 MORAGA 115 CB442 C2 Breaker 74.9 104.0 104.9 K‘fgaease generation in the Oakland
BA-SP-T-35 |Moraga-Oakland X #2 115kV Line | FAULT AT 32780 CLARMNT 115.00 CB122 Cc2 Breaker 81.1 100.6 100.4 x‘r‘;r:ase generation in the Oakland
BA-SP-T-36 |Moraga-Station X # 3 FAULT AT 33020 MORAGA 115 CB502 C2 Breaker 79.8 1225 1245 rr(;raease generation in the Oakland
BA-SP-T-37 |Moraga-Station X # 4 FAULT AT 33020 MORAGA 115 CB502 Cc2 Breaker 79.8 1225 124.5 x‘r‘;r:ase generation in the Oakland
Short Term : Action Plan ; Long Term
BA-SP-T-38 [Moraga-San Leandro #1 115kV Line  |FAULT AT 33020 MORAGA 115 CB442 C2 Breaker 123.0 79.6 77.9 | East Shore-Oakland J 115 kV

Reconductoring Project
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short Term : Action Plan ; Long Term
BA-SP-T-39 [Moraga-San Leandro #2 115kV Line  |FAULT AT 33020 MORAGA 115 CB432 C2 Breaker 150.3 94.7 92.7 | East Shore-Oakland J 115 kV
Reconductoring Project
Short Term : Action Plan ; Long Term
BA-SP-T-40 |Moraga-San Leandro #3 115KV Line  |FAULT AT 33020 MORAGA 115 CB442 c2 Breaker | 105.6 68.3 669 |: East Shore-Oakland J 115 KV
Reconductoring Project
BA-SP-T-41 |Moraga-Station X # 1 FAULT AT 33020 MORAGA 115 CB442 2 Breaker 76.0 105.5 106.5 K‘g:ase generation in the Oakland
BA-SP-T-42 |Moraga-Oakland X #2 115KV Line | FAULT AT 32780 CLARMNT 115.00 CB122 c2 Breaker 82.3 102.2 1019 '/:‘rc;aease generation in the Oakland
BA-SP-T-43 [Moraga-Station X # 3 FAULT AT 33020 MORAGA 115 CB502 2 Breaker 81.0 124.4 126.4 K‘ggase generation in the Oakland
BA-SP-T-44 |Moraga-Station X # 4 FAULT AT 33020 MORAGA 115 CB502 2 Breaker 81.0 124.4 126.4 K‘g:ase generation in the Oakland
BA-SP-T-45 |Potrero-Larkin #2 (AY-2) 115KV Cable [FAULT AT 33204 POTRERO 115 CB102 C2 Breaker | 149.9 87.7 g7 |Short Term : Action Plan; Long Term
: Potrero bus upgrade project.
Rerate/Install larger conductor as part
BA-SP-T-46 |Grant-Eastshore #1 115kV Line FAULT AT 33020 MORAGA 115 CB602 2 Breaker 271 102.5 1030 |°fthe Eastshore-Oakland J
Reconductoring Project
Rerate/Install larger conductor as part
BA-SP-T-47 |Grant-Eastshore #2 115kV Line FAULT AT 33020 MORAGA 115 CB602 C2 Breaker 27.1 102.5 1030 |°fthe Eastshore-Oakland J
Reconductoring Project
BA-SP-T-48 |Ravenswood-Palo Alto #2 115KV Line |FAULT AT RVNSWD 115 CB522 2 Breaker | 107.2 104.2 1154 |Palo Alto interim SPS
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Greater Bay Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
BA-SP-T-49 |Oleum-Christie 115KV Line Sobrante-G Nos. 1 & 2 115 kV lines C5 N-2 101.8 1017 732 | Short Term : Action Plan ; Long Term
: North Tower 115 kV Looping Project
Christie-Sobrante (Oleum-Sobrante) . Short Term : Action Plan ; Long
BA-SP-T-50 115KV Line Sobrante-G Nos. 1 & 2 115 kV lines C5 N-2 128.8 127.0 11.7 Term: Christie SPS
BA-SP-T-51 [Martinez-Oleum 115KV Line Sobrante-G Nos. 1 & 2 115 kV lines C5 N-2 106.7 108.1 go7 |Short Term: Action Plan; Long Term
:North Tower 115 kV Looping Project
BA-SP-T-52 |Oeum-Martinez 115kVLine (OLEUM- 1o o s Nos. 1 & 2 115 kV lines C5 N-2 99.7 101.0 83.8  |North Tower 115 KV Loop project

MARTINEZ - From Oleum PP To 7/50)

Short Term : Action Plan ; Long Term
C5 N-2 129.5 84.7 829 |: East Shore-Oakland J 115 kV
Reconductoring Project

Moraga-Oakland J 115 kV and Moraga-San

BA-SP-T-53 [Moraga-San Leandro #1 115kV Line Leandro No. 3 115

Short Term : Action Plan ; Long Term
C5 N-2 130.8 85.6 83.7 | East Shore-Oakland J 115 kV
Reconductoring Project

Moraga-Oakland J 115 kV and Moraga-San

BA-SP-T-54 [Moraga-San Leandro #2 115kV Line Leandro No. 3 115

Short Term : Action Plan ; Long Term
BA-SP-T-55 [Moraga-San Leandro #3 115kV Line  |Moraga-San Leandro Nos. 1 & 2 115 kV lines C5 N-2 115.3 84.6 83.0 |: East Shore-Oakland J 115 kV
Reconductoring Project

Short Term : Action Plan ; Long Term
C5 N-2 100.6 56.9 54.6 | East Shore-Oakland J 115 kV
Reconductoring Project

San Leandro - Oakland J #1 115kV  [Moraga-Oakland J 115 kV and Moraga-San

BA-SP-T-56 Line Leandro No. 3 115

Short Term : Action Plan; Long Term
BA-SP-T-57 [Newark-Dixon Landing 115kV Line Swift - Metcalf & Piercy - Metcalf 115 kV Lines C5 N-2 105.0 65.3 61.6 |: Evergreen-Mabury Voltage
Conversion Project

Ravenswood-Cooley Landing #1

BA-SP-T-58 115KV Line

Ravenswood-Palo Alto Nos. 1 & 2 115 kV lines C5 N-2 128.4 94.3 104.3  [Palo Alto interim SPS
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
BA-SP-T-59 [Cooley Landing-Palo Alto 115kV Line [Ravenswood-Palo Alto Nos. 1 & 2 115 kV lines C5 N-2 110.1 113.1 130.3  |Palo Alto interim SPS
Short Term: Action Plan
BA-SP-T-60 |Moraga 2301115k Transformer 2 | 10293 230/115kV Transformer #3 & Moraga c3 N-1-1 125.0 <90 <90  [Long Term: Moraga 230/115 kV
230/115kV Transformer #1 .
Transfomrer Replacement project
Christie-Sobrante (Oleum-Sobrante)  |Sobrante-El Cerrito STA G #1 115kV Line & Short Term : Action Plan ; Long
BASP-T-6T 1415k Line Sobrante-El Cerrito STA G #2 115KV Line e N-1-1 1278 126.7 1050 Ierm: Christie SPS
Oakland C - Oakland X #2 115kV Cable & Increase generation in the Oakland
BA-SP-T-62 |Oakland D - Oakland L 115kV Cable Oakland C - Oakland X #3 115KV Cable C3 N-1-1 <90 105.5 105.3 Area
Oakland C - Oakland L #1 115kV Claremont K - Oakland D #1 115kV Cable & Action plan or explore potential
BA-SP-T-63 | cable Claremont K - Oakland D #2 115kV Cable c3 N-1-1 1029 104.0 1046 mitigation
Oakland C - Oakland X #2 115kV Oakland C - Oakland X #3 115kV Cable & Increase generation in the Oakland
BASP-T-64 | Cable Oakland D - Oakland L 115kV Cable e N-1-1 <90 1052 1050 e
. Short Term : Action Plan ; Long Term
BA-SP-T-65 Sgn Leandro - Oakland J #1 115kV  [Moraga-Oakland J 1.1 5kV Line & Moraga-San c3 N-1-1 1006 <90 <90 . East Shore-Oakland J 115 kV
Line Leandro #3 115kV Line . .
Reconductoring Project
BA-SP-T-66 S?n Leandro - Oakland J #1 115kV Moraga-OakIapd J 115kV Line & Oakland J - o3 N1-1 <90 100.1 1008 Ac.:tllon .plan or explore potential
Line Grant 115kV Line mitigation
. Short Term: Action plan
BA-SP-T-67 |Pittsburg 2301115k Transformer #12 |-McC GSU CST1 & Pittsburg 230/115kV C3 N-1-1 1313 90.3 <90  |Long Term: Pittsburg 230/115 kV
Transformer #13 o .
Transformer Addition project
: Short Term: Action plan
BA-SP-T-68 |Pittsburg 230/115kV Transformer #13 LMEC GSU CST1 & Pitisburg 230/115kV C3 N-1-1 152.2 100.0 94.3  |Long Term: Pittsburg 230/115 kV

Transformer #12

Transformer Addition project
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Greater Bay Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. . Sobrante-El Cerrito STA G #2 115kV Line & Short Term : Action Plan; Long Term
BA-SP-T-69. |Martinez-Oleum 115kV Line Sobrante-El Cerrito STA G #1 115kV Line c3 N-1-1 107.7 108.3 97| North Tower 115 kv Looping Project
. . Sobrante-El Cerrito STA G #2 115kV Line & Short Term : Action Plan; Long Term
BA-SP-T-70 | Oleum-Martinez 115kV Line Sobrante-El Cerrito STA G #1 115kV Line c3 N-1-1 1006 101.2 <90 | North Tower 115 kV Looping Project
BA-SP-T-71 |Moraga-Claremont #1 115KV Line DEC GSU CTG3 & Moraga-Claremont #2 c3 N-1-1 90.7 104.1 105.8 Increase generation in the Oakland
115kV Line Area
BA-SP-T-72 |Moraga-Claremont #2 115KV Line DEC GSU CTG3 & Moraga-Claremont #1 c3 N-1-1 908 104.1 105.9 Increase generation in the Oakland
115kV Line Area
) . Claremont K - Oakland D #1 115kV Cable & Increase generation in the Oakland
BA-SP-T-73 |Moraga-Station X 115 kV #1 Line Claremont K - Oakland D #2 115kV Cable C3 N-1-1 <90 102.3 102.1 Area
. Claremont K - Oakland D #1 115kV Cable & Increase generation in the Oakland
BA-SP-T-74 [Moraga-Oakland X #2 115kV Line Claremont K - Oakland D #2 115kV Cable C3 N-1-1 <90 102.3 102.1 Area
' . Claremont K - Oakland D #1 115kV Cable & Increase generation in the Oakland
BA-SP-T-75 |Moraga-Station X 115 kV #3 Line Claremont K - Oakland D #2 115kV Cable C3 N-1-1 <90 102.3 102.1 Area
' . Claremont K - Oakland D #1 115kV Cable & Increase generation in the Oakland
BA-SP-T-76 |Moraga-Station X 115 kV #4 Line Claremont K - Oakland D #2 115kV Cable C3 N-1-1 <90 102.3 102.1 Area
. Short Term : Action Plan ; Long Term
BA-SP-T-77 |Moraga-San Leandro #1 115k Ling | 10129a-San Leandro #2 115kV Line & Moraga-| -4 N-1-1 143.8 101.4 999  |: East Shore-Oakland J 115 KV
San Leandro #3 115kV Line . .
Reconductoring Project
. Short Term : Action Plan ; Long Term
BA-SP-T-78 |Moraga-San Leandro #2 115k Line | 101a9a-San Leandro #1 115kV Line & Moraga-| -4 N-1-1 144.2 1019 999 |: East Shore-Oakland J 115 KV
San Leandro #3 115kV Line . .
Reconductoring Project

California ISO/MID/RT Page 8 of 34



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak
2 California ISO
Thermal Overloads R dF
1(1pmg a Renewe vture
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. Short Term : Action Plan ; Long Term
BA-SP-T-79 |Moraga-San Leandro #3 115k Line | 101ada-San Leandro #1 115kV Line & Moraga-| -4 N-1-1 115.3 <90 <90 | East Shore-Oakland J 115 kV
San Leandro #2 115kV Line . .
Reconductoring Project
ap.T. ki : Mission-Larkin (XY-1) 115kV Cable & Martin- . Action plan or explore potential
BA-SP-T-80 [Potrero-Larkin #1 (AY-1) 115kV Cable Larkin (HY-1) 115V Cable C3 N-1-1 144 .4 140.5 134.4 mitigation
. Potrero-Larkin #1 (AY-1) 115kV Cable & Action plan or explore potential
BA-SP-T-81 |Potrero-Larkin #2 (AY-2) 115kV Cable Potrero-Mission (AX) 115KV Cable C3 N-1-1 114.6 114.3 112.8 mitigation
Short Term: Action Plan
BA-SP-T-82 |Potrero-Mission (AX) 115KV Cable igtgg t:;:::: z; E ; 112:% g:g:z & c3 N-1-1 1335 133.3 1319  |Long Term: Explore the option of
modifying TBC DC Runback Scheme
BA-SP-T-83 [Martin-Sneath Lane 60KV Line Milbrae-San Mateo #1 115kV Line & Martin- C3 N-1-1 156.1 157.7 156.7  |Reverse power relay at Millbrae
Millbrae 115kV Line
. Ravenswood 230/115kV Transformer #1 & Action plan or explore potential
BA-SP-T-84 (San Mateo-Belmont 115kV Line Ravenswood 230/115kV Transformer #2 C3 N-1-1 99.9 100.1 103.8 mitigation
BA-SP-T-85 [Ravenswood-Palo Alto #1 115KV Line | enswood-Palo Alto#2 115kVLine & - c3 N-1-1 105.3 102.7 1144 |Palo Alto interim SPS
Ravenswood-Cooley Landing #1 115kV Line
BA-SP-T-86 [Ravenswood-Palo Alto #2 115KV Line | enswood-Palo Alto#1 115kV Line & - c3 N-1-1 105.1 1026 1140 |Palo Alto interim SPS
Ravenswood-Cooley Landing #1 115kV Line
BA-SP-T-87 [Milbrae-Sneath Lane 60KV Line |11 ooale JOT - Flalf Moon Bay 60k Line & c3 N-1-1 1208 | 1254 | 1324 |Action planorexplore potenta
Martin-Sneath Lane 60kV Line mitigation
BA-SP-T-88 |Bair 115/60kV Transformer #1 Ravenswood.-CooIey Landing #2 115kV Line & c3 N-1-1 1026 107.9 106.0 A‘."t.'on .plan or explore potential
Cooley Landing 115/60kV Transformer #1 mitigation

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. . Short Term : Action Plan ; Long Term
BA-SP-T-89 Cooley Landing 115/60kV Transformer [Bair 115/60kV Transformer #1 & Cooley c3 N-1-1 103.8 <90 <90 . Cooley Landing 11560 kV
#2 Landing 115/60kV Transformer #1 .
Transformer Capacity Upgrade
Jefferson-Las Pulgas 60kV Line (Jefferson- Short Term: Action Plan
BA-SP-T-90 |Jefferson-Stanford #1 60kV Line Woodside) & Cooley Landing-Stanford 60kV C3 N-1-1 99.2 108.4 110.5 |Long Term: Jefferson-Stanford No. 2
Line (Cooley Landing-SRI) 60 kV Line
: San Leandro-Oakland J 115kV Line & Grant- Short Term : Action Plan Long Term
BA-SP-T-91 |Grant-Eastshore #1 115kV Line Eastshore #2 115KV Line C3 N-1-1 107.6 <90 <90 East shore-Oakland project
BA-SP-T-02 |Grant-Eastshore #1 115KV Line Grant-Eastshore #2 115kV Line & Eastshore- 1y N-1-1 <90 1003 | 1004 |Rerate or explore the SPS option.
San Mateo 230kV Line
. San Leandro-Oakland J 115kV Line & Grant- Short Term : Action Plan Long Term
BA-SP-T-93 |Grant-Eastshore #2 115kV Line Eastshore #1 115KV Line C3 N-1-1 107.6 <90 <90 East shore-Oakland project
BA-SP-T-94 |Grant-Eastshore #2 115kV Line Grant-Eastshore #1 .1 15kV'Line & Eastshore- C3 N-1-1 <90 100.3 100.4  |Rerate or explore the SPS option.
San Mateo 230kV Line
BA-SP-T-95 [Newark 115/60kV Transformer #1 |23 P ositas-Newark 230K\ Line & Contra c3 N-1-1 1498 | 1498 | 1509 |Action planorexplore potenta
Costa-Las Positas 230kV Line mitigation
. . Short Term : Action Plan; Long Term
BA-SP-T-96 |Newark-Applied Materials 115KV Line ';'f;vi\r/k'Lawrence 115KV & Britton-Monta Vista| -4 N-1-1 1037 <90 <90  |: Monta Vista 230 KV Bus Upgrade
Project
BA-SP-T-97 |Newark-Milpitas #1 115KV Line Newark-Milpitas 115 kV #2 & Swift-Metcalf 115 c3 N-1-1 141.0 140 1 138.3 Ac.tllon .plan or explore potential
kV mitigation
BA-SP-T-98 |Newark-Milpitas #2 115KV Line Newark-Milpitas 115 kV #1 & Swift-Metcalf 115 c3 N-1-1 173 116.6 115.2 A‘."t.'on .plan or explore potential
kV mitigation
BA-SP-T-99 |Livermore-Las Positas 60KV Line Contra Costa-Las Positas 230kV Line & Las c3 N-1-1 1998 200.3 2005 Existing reverse power relay at Las

Positas-Newark 230kV Line

Positas

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

“2‘ Co|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
BA-SP-T-100 |Radum-Livermore 60KV Line Pittsburg-San Ramon 239kV Line & San c3 N-1-1 26,3 2974 226.8 Existing reverse power relay at San
Ramon-Moraga 230kV Line Ramon
BA-SP-T-101|San Ramon 230/60KV Transformer #1 [CCa CostarLas Positas 230V Line & Las c3 N-1-1 140.1 1422 | 14pg |CHSHngreverse powerrelayatlas
Positas-Newark 230kV Line Positas
BA-SP-T-102San Ramon-Radum 60KV Line Pittsburg-San Ramon ZSQkV Line & San c3 N-1-1 2091 209.6 208.6 Existing reverse power relay at San
Ramon-Moraga 230kV Line Ramon
BA-SP-T-103 |Radum-Vallecitos 60KV Line Pittsburg-San Ramon 23ka Line & San c3 N-1-1 146.4 146.7 146.4 Existing reverse power relay at San
Ramon-Moraga 230kV Line Ramon
BA-SP-T-104 |Newark-Vallecitos 60KV Line Pittsburg-San Ramon ZSQkV Line & San c3 N-1-1 163.6 164.4 165.3 Existing reverse power relay at San
Ramon-Moraga 230kV Line Ramon
BA-SP-T-105|Las Positas 230/60KV Transformer #4 |1 =0urd-San Ramon 230KV Line & San c3 N-1-1 1362 | 1387 | 1392 [CXSingreversepower relay at San
Ramon-Moraga 230kV Line Ramon
BA-SP-T-106 |Newark-Livermore 60KV Line Con.tra Costa-Las P05|ta§ 230kV Line & Las c3 N-1-1 176.2 175.8 176.8 EX|§t|ng reverse power relay at Las
Positas-Newark 230kV Line Positas
BA-SP-T-107 |Monta Vista 230/60 kV Trans No. 5 |+ croreen-Almaden 60 kV & Monta Vista c3 N-1-1 157 | 1118 | 1120 |"cionplanorexplore potential
115/60 kV Transformer #6 mitigation
Short Term : Action Plan ; Long
, . Monta Vista 115/60 kV Transformer #6 & Term : Monta Vista-Los Gatos-
BA-SP-T-108 |Monta Vista-Los Gatos 60 kV Line Evergreen-Almaden 60 kV C3 N-1-1 147.9 102.1 <90 Evergreen 60KV Line Reconductor
Project
o - Short Term : Action Plan ; Long
BA-SP-T-109 [Swift-Metcalf 115 kV Line ';‘fgvi\r/k'g'p'tas 1O KV #1 & Newark-Mipitas | ¢ N-1-1 1036 <90 <90 |Term: Swit-Metcalf reconductor
project
BA-SP-T-110 Dixon Landing-McKee 115 kV Line Newark-Dixon Landing 115 kV & Piercy-Metcalf c3 N-1-1 <90 108.3 105.2 Ac.tllon .plan or explore potential
(Mabury-Mabury J) 115kV mitigation
BA-SP-T-111 | Mabury-Jennings J. 115 kV Line Newark-Dixon Landing 115 kV & Piercy-Metcalf c3 N-1-1 <90 125.7 1224 Action plan or explore potential

115 kV

mitigation
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

“3‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. . Short Term: Action Plan Long Term:
BA-SP-T-112 [Metcalf-Llagas 115 kV Line Metcalf-Morgan Hill 115 kV & Liagas-Giroy C3 N-1-1 112.3 115.5 <90  |Morgan Hill Area Reinforcement
Foods 115 kV .
Project
Short Term : Action Plan ; Long
BA-SP-T-113 [Markham No. 2 115 KV Tap ﬁa;“grk“vm 115KV Tap & Metcalf-Evergreen C3 N-1-1 102.0 <90 <90  |Term : Stone back-tie recondctor
project
Short Term : Action Plan ; Long
BA-SP-T-114Los Esteros-Montague 115 KV Line Nortech-NRS 115 kV & Los Esteros-Trimble c3 N-1-1 100.0 <90 <90 Term: ITos Estgros-Montague 115 kV
115 kV Substation Equipment Upgrade
Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Winter Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
" - Category 2016 . 2024 N ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
Y geney 9| Description | Winter 20126\’:"(“” Winter g
Peak Peak
Short Term: Action Plan
BA-WP-T-1 [Potrero-Larkin #2 (AY-2) 115kV Cable |Potrero-Mission (AX) 115kV Cable B N-1 110.3 108.3 106.9 |Long Term: Explore the option of
modifying TBC DC Runback Scheme
Short Term: Action Plan
Long Term: Explore the option of
BA-WP-T-2 |Potrero-Mission (AX) 115kV Cable Potrero-Larkin #2 (AY-2) 115kV Cable B N-1 131.9 129.8 128.6  |modifying TBC DC Runback Scheme
& relying on short term emergency
cable ratings.
BA-WP-T-3 [Millbrae-Sneath Lane 60kV Line Hillsdale JCT - Half Moon Bay 60kV Line B N-1 97.2 100.5 103.4 |Disable automatics at Half Moon Bay
WP ) . Cooley Landing-Stanford 60kV Line (Cooley e Short Term: Action PlanLong Term:
BA-WP-T-4 | Jefferson-Stanford #1 60kV Line Landing-SRI) & CARDINAL 12,47 Unit ID 1 B G-I 1057 <900 <900 | jeerson-Stanford No. 2 60 kV Line
. ' Short Term: Action plan
BA-WP-T-5 |Potrero-Larkin #2 (AY-2) 115kV Cable (Bus 2D Fault At 33204 Potrero 115.00 C1 Bus Section [ 103.5 95.2 94.3 .
Long Term: Potrero bus upgrade
BA-WP-T-6 |Potrero-Mission (AX) 115KV Cable  |Bus 1D Fault At 33204 Potrero 115.00 C1 | BusSection| 1163 92.1 g15 |Short Term: Action plan
Long Term: Potrero bus upgrade
BA-WP-T-7 |Potrero-Mission (AX) 115KV Cable  |Bus 1E Fault At 33204 Potrero 115.00 C1 | BusSection| 86.2 122.4 1212 |EXplore the option of modifying TBC
DC Runback Scheme
BA-WP-T-8 |Potrero-Larkin #2 (AY-2) 115kV Cable |CB Fault At 33204 Potrero 115 CB102 Cc2 Breaker | 173.9 100.6 ggg |Short Term: Action plan
Long Term: Potrero bus upgrade
et Short Term: Action Plan
BA-WP-T-9 |Potrero-Mission (AX) 115kV Cable CB Fault At 33204 Potrero 115 CB412 C2 Breaker 110.7 1274 125.5 .
Long Term:Potrero bus upgrade
Short Term: Action Plan
BA-WP-T-10 | Ravenswood-San Mateo #1 115KV 100 £ 1 At 30700 Sanmateo 230 CB712 C2 Breaker | 100.8 55.6 516  |Long Term: South of San Mateo

Line

Capacity Increase project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Winter Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2016 . 2024 N ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
y geney 9| Description | Winter 20126\’:"(“” Winter g
Peak Peak
Short Term: Action Plan
BA-WP-T-11 [San Mateo-Belmont 115KV Line mz’:”swo"d'sa” Mateo Nos. 182 230 kV C5 N-2 125.4 98.9 87.3 |Long Term: South of San Mateo
Capacity Increase project
Short Term: Action Plan
BAWP-T-12 E?I\éenswood-San Mateo #1 115kV IiI'\’na‘;/Senswood-San Mateo Nos. 1 & 2 230 kV 5 N-2 173.9 76.9 689 |Long Term: South of San Mateo
Capacity Increase project
Short Term: Action Plan
BA-WP-T-13 |Ravenswood-Ames #1 115 kV Line | cWark-Ravenswood 230 kV and Tesla- C5 N-2 1145 96.8 922 |Long Term: South of San Mateo
Ravenswood 230 kV lines . .
Capacity Increase project
Ravenswood-Cooley Landing #1 Short Term: Action Plan
BA-WP-T-14 : y g Ravenswood-Palo Alto Nos. 1 &2 115 kV lines C5 N-2 102.0 754 82.2  |Long Term: Ravenswood-Cooley
115kV Line . .
Landing 115 kV lines reconductor
. . Short Term : Action Plan ; Long
BA-WP-T-15 Sap Mateo-Bair 60kV Line (San Carlos- Ravenswood-San Mateo Nos. 1 & 2 230 kV 5 N-2 1005 408 368  |Term: San Mateo - Bair 60 kV Line
Bair) lines
Reconductor
. . -y Short Term: Action Plan
BA-WP-T-16 |Potrero-Larkin #1 (AY-1) 115kV Cable I'Y';Lt:g(lf\:k;r; (1H1\5(k1\/) éliﬁ/ Cable & Mission- C3 N-1-1 158.0 152.8 141.9  |Long Term: Explore the option of
modifying TBC DC Runback Scheme
WP i | acki : Potrero-Larkin #1 (AY-1) 115kV Cable & " Action plan or explore potential
BA-WP-T-17 [Mission-Larkin (XY-1) 115kV Cable Potrero-Larkin #2 (AY-2) 115KV Cable C3 N-1-1 101.2 97.0 97.4 mitigation
- Short Term: Action Plan
BA-WP-T-18 |Potrero-Larkin #2 (AY-2) 115kV Cable | Oero:Mission (AX) 115kV Cable & Potrero- C3 N-1-1 135.7 1316 129.3  |Long Term: Explore the option of

Larkin #1 (AY-1) 115kV Cable

modifying TBC DC Runback Scheme

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Winter Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
" - Category 2016 . 2024 N ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
Y geney 9| Description | Winter 20126\’:"(“” Winter g
Peak Peak
. Short Term: Action Plan
BA-WP-T-19 |Potrero-Mission (AX) 115k Cable | overo-Larkin #1 (AY-1) 115kv Cable & c3 N-1-1 157.6 155.4 152.7  |Long Term: Explore the option of
Potrero-Larkin #2 (AY-2) 115kV Cable .
modifying TBC DC Runback Scheme
BA-WP-T-20 [Martin-Sneath Lane 60KV Line Martin-Millorae 115kV Line & Millorae-San C3 N-1-1 120.0 105.3 1156  |Reverse power relay at Millbrae
Mateo #1 115kV Line
. . Hillsdale JCT - Half Moon Bay 60kV Line & Action plan or explore potential
BA-WP-T-21 [Martin-Sneath Lane 60kV Line Millbrae 115/60kV Transformer #5 C3 N-1-1 102.3 120.6 126.7 mitigation
BA-WP-T-22 | Millbrae 115/60kV Transformer #5 Martin-Sneath Lane SQkV Line & Hillsdale JCT - c3 N-1-1 965 985 102.7 A(ft.'on IpIan or explore potential
Half Moon Bay 60kV Line mitigation
. Short Term: Action Plan
BA-WP-T-23 |San Mateo-Belmont 115kV Line Ravenswood-San Mateo #1 230kV Line & c3 N-1-1 117.0 92.1 <90.0  |Long Term: South of San Mateo
Ravenswood-San Mateo #2 230kV Line . .
Capacity Increase project
. Short Term: Action Plan
BAWP-T-24 Ravenswood-San Mateo #1 115kV Ravenswood-San Mateo #1 230kV L!ne & c3 N-1-1 160.0 <90.0 <900 |Long Term: South of San Mateo
Line Ravenswood-San Mateo #2 230kV Line . .
Capacity Increase project
. Short Term: Action Plan
BA-WP-T-25 [Ravenswood-Ames #1 115 kv Ling |\ Wark-Ravenswood 230kV Line & Tesa- c3 N-1-1 105.8 920 <90.0  |Long Term: South of San Mateo
Ravenswood 230kV Line . .
Capacity Increase project
. Short Term: Action Plan
BA-WP-T-26 [Ravenswood-Ames #2 115kV Line |\ Wark-Ravenswood 230kV Line & Tesla- C3 N-1-1 105.4 915 <90.0  |Long Term: South of San Mateo
Ravenswood 230kV Line . .
Capacity Increase project
BAWP-T-27 | Millbrae-Sneath Lane 60kV Line Martin-Sneath Lane SQkV Line & Hillsdale JCT - c3 N-1-1 1990 1317 138 1 Ac.tllon .plan or explore potential
Half Moon Bay 60kV Line mitigation
BA-WP-T-28 | Jefferson-Hillsdale JCT 60KV Line Tesla-Ravenswood 230kV Line & Jefferson- c3 N-1-1 107 1 <90.0 <90.0 Action plan or explore potential

Martin 230kV Line

mitigation

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay 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 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
: Short Term: Action Plan
BA-NP.T-1 [Soprante-Grizzly-Claremont#2 115KV g 4 £ 7 AT 33010 SOBRANTE 115.00 C1 | BusSection | 101.3 <100 Long Term: Eastshore-Oakland J 115
Line (Hillside-Grizzly JCT)
kV reconductor.
. Explore the option of modifying TBC
BA-NP-T-2 |Potrero-Larkin #2 (AY-2) 115kV Cable [CB FAULT AT 33204 POTRERO 115 CB102 C2 Breaker 104.4 714
DC Runback Scheme
BANP-T-3 |Livermore-Las Positas 60KV Line Pittsburg-San Ramon 23ka Line & San c3 N-1-1 1924 95.1 Existing reverse power relay at San
Ramon-Moraga 230kV Line Ramon
BANP-T-4 |Radum-Livermore 60kV Line Pittsburg-San Ramon ZSQkV Line & San c3 N-1-1 1412 1055 Existing reverse power relay at San
Ramon-Moraga 230kV Line Ramon
BA-NP-T-5 |San Ramon-Radum 60KV Line Pittsburg-San Ramon 230kV Line & San c3 N-1-1 134 1 979 Existing reverse power relay at San

Ramon-Moraga 230kV Line

Ramon

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

Voltage Deviations

“3 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category D%Ztcer?p?irgn Sjr?:n?er Sjr?:n?er S i?ﬁer Potential Mitigation Solutions
Peak Peak Peak

BA-SP-VD-1 |Edes 115 kV San Leandro-Oakland J 115kV Line B N-1 6.02 0.99 0.99  |Short Term : Action Plan
BA-SP-VD-2 |Wilw Pss 60 KV Willow Pass-Contra Costa 60kV Line B N-1 6.36 5.77 461 ::;;o;erm + Action Plan ; Long Term : Reactive
BA-SP-VD-3 |Half Moon Bay 60 kV Hillsdale JCT - Half Moon Bay 60kV Line B N-1 5.40 5.79 6.42 ::;;Jterm +Action Plan ; Long Term : Reactive
BA-SP-VD-4 |Los Gatos 60 kV Evergreen-Almaden 60 kV B N-1 8.86 6.37 6.45 i’::;to:term +Action Plan ; Long Term : Reactive
BA-SP-VD-5 |Dixon Ld 115 kV Newark-Dixon Landing 115 kV B N-1 5.66 2.78 2.70  [Evergreen-Mabury Voltage Conversion
BA-SP-VD-6 [Piercy 115 kV Piercy-Metcalf 115 kV B N-1 6.37 4.64 4.38  [Evergreen-Mabury Voltage Conversion
BA-SP-VD-7 [Aimaden 60 kV Evergreen-Almaden 60 kV B N-1 10.48 6.49 8.84  [Almaden Shunt Capacitor Project

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Winter Peak

Voltage Deviations

“‘% California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 . 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Winter 2012!;/||(nter Winter J
Peak Peak
- . Review Martin transformer tap and voltage
BA-WP-VD-1 |Pacifica 60 kV Newark-Ravenswood 230kV Line B N-1 5.01 0.29 2.96 .
schedule settings
BA-WP-VD-2|Pacifica 60 kV Eastshore-San Mateo 230kV Line B N-1 2.19 5.91 5,80 |ReviewMarti transformer tap and voltage
schedule settings
BA-WP-VD-3|Hif Mnby 60 kV Hillsdale JCT - Half Moon Bay 60KV Line B N-1 8.55 8.58 9.51 :::;Jterm +Action Plan ; Long Term : Reactive
. Review Martin transformer tap and voltage
BA-WP-VD-4 |Snth Lne 60 kV Eastshore-San Mateo 230kV Line B N-1 218 5.88 5.77 )
schedule settings
. Review Martin transformer tap and voltage
BA-WP-VD-5(Sn Brnot 60 kV Eastshore-San Mateo 230kV Line B N-1 214 5.71 5.60

schedule settings

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Off-Peak & Summer Light Load

Voltage Deviations

“3 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

Vista)

- - Category 2016 2019 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer N/A 9
Off-Peak | Light Load
BA-NP-VD-1 [SNTH LNE 60 kv Millbrae-Sneath Lane 60KV Line B N-1 8.77 8.42 Review Martin transformer tap and voltage
schedule settings
BA-NP-VD-2 SN BRNOT 60 kV Millbrae 115/60kV Transformer #5 B N-1 8.68 8.43 Review Martin transformer tap and voltage
schedule settings
BA-NP-VD-3 [SNANDRES 60 kV Millbrae 115/60kV Transformer #5 B N-1 9.83 9.55 Review Marti transformer tap and voltage
schedule settings
BA-NP-VD-4 |MILLBRAE 60 kV Millbrae 115/60kV Transformer #5 B N-1 11.19 10.88 Review Martin transformer tap and voltage
schedule settings
BA-NP-VD-5 |PACIFICA 60 KV Millbrae 115/60kV Transformer #5 B N-1 8.48 8.23 Review Martin transformer tap and voltage
schedule settings
BA-NP-VD-6 [HLF MNBY 60 kV Hillsdale JCT - Half Moon Bay 60kV Line B N-1 5.21 4.21 Short Term : Action Plan
BA-NP-VD-7 |LOS ALTS 60 kV \“;'lzg;’ Vista-Los Altos 60 kV (Loyola-Monta B N-1 561 273 Short Term : Action Plan
BA-NP-VD-8 [LOYOLA 60 KV Monta Vista-Los Altos 60 kV (Loyola-Monta B N-1 6.08 277 Short Term : Action Plan

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
BA-SP-V-1 |Domtar 115 kv Base Case A Normal 1.06 1.05 105  |Change Contra Costa 230/115kV
transformer tap setting
BA-SP-V-2 |CrownZ 115 kv Base Case A Normal 1.06 1.05 105  |Change Contra Costa 230/115kV
transformer tap setting
BA-SP-V-3 |Cc Sub 60 kV Base Case A Normal 1.08 1.08 107  |Change Contra Costa 115/60 kV transformer
tap setting
BA-SP-V-4 |Du Pont 60 kV Base Case A Normal 1.08 107 107  |Change Contra Costa 115/60 kV transformer
tap setting
BA-SP-V-5 |Marsh 60 kv Base Case A Normal 107 1.06 105  |Change Contra Costa 115/60 kV transformer
tap setting
BA-SP-V-6 |Briones 60 kV Base Case A Normal 1.06 1.06 1.05 Changg Contra Costa 115/60 kY transfomer
tap setting
BA-SP-V-7 |Balfour 60 kv Base Case A Normal 107 106 106  |Change Contra Costa 115/60 kV transformer
tap setting
BA-SP-V-8 |Antioch 60 kv Base Case A Normal 1.08 1.08 107  |Change Contra Costa 115/60 kV transformer
tap setting
BA-SP-V-9 |Pittsbrg 60 kV Base Case A Normal 107 107 107  |Change Conira Costa 115/60 kV transformer
tap setting
BA-SP-V-10 [Shil Chm 60 KV Base Case A Normal 107 1.06 106  |Change Contra Costa 115/60 kV transformer
tap setting
BA-SP-V-11 [Wilw Pss 60 KV Base Case A Normal 107 1.06 106  |Change Contra Costa 115/60 kV transformer
tap setting
BA-SP-V-12 | Shilchmt 60 kV Base Case A Normal 1.07 1.07 107  |Change Contra Costa 115/60 kV transformer
tap setting
BA-SP-V-13 |Martin 60 kV Base Case A Normal 105 105 105  |ReviewMartin transformer tap and voltage
schedule settings
BA-SP-V-14 |Almaden 60 kV Evergreen-Almaden 60 kV B N-1 0.87 0.92 0.92 Almaden Shunt Capacitor Project
BA-SP-V-15 | Almaden 60 kV PTSB 7 20.00 UnitID 1 & Evergreen- B G-1/L-1 0.86 >0.90 >090  |Almaden Shunt Capacitor Project
Almaden 60 kV
BA-SP-V-16 | Los Gats 60 kV PTSB 7. 20.00 UnitID 18 Evergreen- B G-1/L-1 0.89 >0.90 >090  |Almaden Shunt Capacitor Project

Almaden 60 kV
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak 6 \ . .
. =2 California ISO
High/Low Voltage ‘ Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
BA-SP-V-17 |Iuka 60 kV San Ramon-Moraga 230kV Line & Pittsburg- | - N-1-1 0.61 0.61 0.61 Existing reverse power relay at San Ramon
San Ramon 230kV Line
BA-SP-V-18 |Parks 60 kV Pitisburg-San Ramon 230kV Line & San C N-1-1 0.49 0.48 048  |Existing reverse power relay at San Ramon
Ramon-Moraga 230kV Line
BA-SP-V-19 |Radum 60 kv San Ramon-Moraga 230kV Line & Pittsburg- | N-1-1 0.60 0.59 059 |Existing reverse power relay at San Ramon
San Ramon 230kV Line
BA-SP-V-20 |Sunol 60 kV San Ramon-Moraga 230kV Line & Pittsburg- C N-1-1 0.74 0.74 0.73 Existing reverse power relay at San Ramon
San Ramon 230kV Line
Las Positas-Newark 230kV Line & Contra - .
BA-SP-V-21 |Vasco 60 kV Costa-Las Positas 230KV Line C N-1-1 0.48 0.48 047 Existing reverse power relay at Las Positas
BA-SP-V-22 |Calmat60 60 kV San Ramon-Moraga 2 30KV Line & Pittsburg- C N-1-1 0.63 0.63 0.63 Existing reverse power relay at Las Positas
San Ramon 230kV Line
BA-SP-V-23 |E Dublin 60 kv San Ramon-Moraga 230kV Line & Pittsburg- C N-1-1 0.47 0.47 0.47 Existing reverse power relay at San Ramon
San Ramon 230kV Line
. Las Positas-Newark 230kV Line & Contra - .
BA-SP-V-24 |Livermre 60 kV Costa-Las Positas 230KV Line C N-1-1 0.58 0.58 0.58 Existing reverse power relay at Las Positas
. Las Positas-Newark 230kV Line & Contra - .
BA-SP-V-25 |Livrmr_2 60 kV Costa-Las Positas 230KV Line C N-1-1 0.58 0.58 0.58 Existing reverse power relay at Las Positas
Las Positas-Newark 230kV Line & Contra - .
BA-SP-V-26 |Ls Pstas 230 kV Costa-Las Positas 230KV Line C N-1-1 0.37 0.37 0.36 Existing reverse power relay at Las Positas
BA-SP-V-27 |Sanramon 230 kV San Ramon-Moraga 2 30KV Line & Pittsburg- C N-1-1 0.21 0.20 0.20 Existing reverse power relay at San Ramon
San Ramon 230kV Line
. ChevGen1  13.80 Unit ID 1 & Sobrante- .
BA-SP-V-28 |Std. Oil 115 kV Standard Oil #1 115KV Line C N-1-1 0.88 0.88 0.88 Add reactive support
BA-SP-V-29 |Vallects 60 kV San Ramon-Moraga 2 30kV'Line & Pittsburg- C N-1-1 0.70 0.70 0.70 Existing reverse power relay at San Ramon
San Ramon 230kV Line
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Winter Peak

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Cat Voltage (PU)
ID Substation Worst Contingency Category Deztj'?p(:g 0 2016 Winter | 2019 Winter | 2024 Winter Potential Mitigation Solutions
Peak Peak Peak
. . Review Martin transformer tap and voltage
BA-WP-V-1 [Martin 60 kV Newark-Ravenswood 230kV Line B N-1 1.14 1.05 1.09 )
schedule settings
. B1_2_CARDINAL 1247 UnitID 1 & Review Martin transformer tap and voltage
BA-WP-V-2 | Martin 60 kv B2_5_Potrero-Larkin #1 (AY-1) 115kV Cable B G-I <110 115 1.12 schedule settings
BAWP-V-3 | Martin 60 kv BUS 2D FAULT AT 30700 SANMATEO c1 Bus Section 110 115 115 Review Martlrlw transformer tap and voltage
230.00 schedule settings
BAWP-V-4 |Martin 60 kv CB FAULT AT 30700 SANMATEO 230 c2 Breaker 115 115 115 Review Martlrlw transformer tap and voltage
CB202 schedule settings
BAWP-V-5 |Martin 60 kv Monta Vista-Jefferson Nos. 1 & 2 230 kV 5 N-2 108 115 106 Review Martlrlw transformer tap and voltage
lines schedule settings
. B2_1_Eastshore-San Mateo 230kV Line & Review Martin transformer tap and voltage
BA-WP-V6. Martin 60 kV B2_25_Martin-Sneath Lane 60KV Line ¢ N <10 118 118 lschedule settings
. B1_4 DECSTG1 24.00 UnitID 1 & Review Martin transformer tap and voltage
BA-WP-V-7 |Milbrae 60 kV B3_14_Millbrae 115/60kV Transformer #5 c3 N-1-1 <110 <110 1.14 schedule settings
. B1_4 DECSTG1 24.00 UnitID1 & Review Martin transformer tap and voltage
BAWP-V-8 |Pacifica 60 kV B3_14_Millbrae 115/60kV Transformer #5 c3 N-1-1 <110 <1.10 114 Ischedule settings
B1_4 DECSTG1 24.00 UnitID 1 & Review Martin transformer tap and voltage
BA-WP-V-9 | Sn Brmot 60 kv B3_14_Millbrae 115/60kV Transformer #5 c3 N-1-1 <110 <110 1.14 schedule settings
B1_4 DEC STG1 24.00 UnitID1 & Review Martin transformer tap and voltage
BA-WP-V-10 |Snandres 60 kV B3_14_Millbrae 115/60kV Transformer #5 cs3 N-1-1 <110 <1.10 114 Ischedule settings
BAWP-V-11 [Snth Lne 60 kv B1 4 DECSTG1 24.00UnitID1& c3 N-1-1 <110 <110 114 Review Martin transformer tap and voltage

B3_14_Millbrae 115/60kV Transformer #5

schedule settings
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Off-Peak & Summer Light Load

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category e .
ID Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description ] N/A
Off-Peak Light Load

BA-NP-V-1 | TRAN230A 230 kV Base Case A N-0 1.06 <1.05 Under review with PTO

BA-NP-V-2 |TRAN230B 230 kV Base Case A N-0 1.06 <1.05 Under review with PTO

BA-NP-V-3 [UNIN CHM 60 kV Base Case A N-0 <1.05 1.06 Under review with PTO

BA-NP-V-4 |CHRISTIE 60 kV Base Case A N-0 <1.05 1.06 Under review with PTO

BA-NP-V-5 [PRT CSTA 60 kV Base Case A N-0 <1.05 1.06 Under review with PTO

BA-NP-V-6 |FRANKLIN 60 kV Base Case A N-0 <1.05 1.06 Under review with PTO

BA-NP-V-7 [SEQUOIA 60 kV Base Case A N-0 <1.05 1.06 Under review with PTO

BA-NP-V-8 |FRKLNALT 60 kV Base Case A N-0 <1.05 1.06 Under review with PTO

BA-NP-V-9 |CC SUB 60 kV Base Case A N-0 <1.05 1.08 Under review with PTO
BA-NP-V-10 |DU PONT 60 kV Base Case A N-0 <1.05 1.08 Under review with PTO
BA-NP-V-11 |MARSH 60 kV Base Case A N-0 <1.05 1.07 Under review with PTO
BA-NP-V-12 |BRIONES 60 kV Base Case A N-0 <1.05 1.07 Under review with PTO
BA-NP-V-13 |BALFOUR 60 kV Base Case A N-0 <1.05 1.08 Under review with PTO
BA-NP-V-14 |ANTIOCH 60 kV Base Case A N-0 <1.05 1.08 Under review with PTO
BA-NP-V-15 |PITTSBRG 60 kV Base Case A N-0 <1.05 1.08 Under review with PTO
BA-NP-V-16 |SHLL CHM 60 kV Base Case A N-0 <1.05 1.08 Under review with PTO
BA-NP-V-17 |WLLW PSS 60 kV Base Case A N-0 <1.05 1.08 Under review with PTO
BA-NP-V-18 |PCBRICK 60 kV Base Case A N-0 <1.05 1.06 Under review with PTO
BA-NP-V-19 |SHLLCHMT 60 kV Base Case A N-0 <1.05 1.08 Under review with PTO
BA-NP-V-20 |LARKIN D 115 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-21 |LARKIN E 115 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-22 |LARKIN F 115 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-23 IMISSON 115 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-24 |POTRERO 115 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-25 |HNTRS PT 115 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-26 |BAYSHOR1 115 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-27 |BAYSHOR2 115 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-28 [MARTIN C 115 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-29 |MARTIN 60 kV Base Case A N-0 117 1.15 Under review with PTO
BA-NP-V-30 |POT_SVC 115 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-31 |DALY CTY 115 kV Base Case A N-0 1.06 <1.05 Under review with PTO
BA-NP-V-32 |SERRMNTE 115 kV Base Case A N-0 1.06 <1.05 Under review with PTO
BA-NP-V-33 |EST GRND 115 kV Base Case A N-0 1.06 <1.05 Under review with PTO
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Off-Peak & Summer Light Load

“‘1‘ California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category e .
ID Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description ] N/A
Off-Peak Light Load
BA-NP-V-34 |JUAL COGN 115 kV Base Case A N-0 1.06 <1.05 Under review with PTO
BA-NP-V-35 |SHAWROAD 115 kV Base Case A N-0 1.06 <1.05 Under review with PTO
BA-NP-V-36 |SFIA 115 kV Base Case A N-0 1.06 <1.05 Under review with PTO
BA-NP-V-37 |MILLBRAE 115 kV Base Case A N-0 1.06 <1.05 Under review with PTO
BA-NP-V-38 |SANPAULA 115 kV Base Case A N-0 1.06 <1.05 Under review with PTO
BA-NP-V-39 [RVNSWD E 115 kV Base Case A N-0 1.06 1.06 Under review with PTO
BA-NP-V-40 |CLY LND 115 kV Base Case A N-0 1.07 1.06 Under review with PTO
BA-NP-V-41 |RYNSWD D 115 kV Base Case A N-0 1.06 1.06 Under review with PTO
BA-NP-V-42 |SFASWSTA 115 kV Base Case A N-0 1.06 <1.05 Under review with PTO
BA-NP-V-43 |CCSF 115 kV Base Case A N-0 1.06 1.06 Under review with PTO
BA-NP-V-44 |SNTH LNE 60 kV Base Case A N-0 1.11 1.09 Under review with PTO
BA-NP-V-45 |SN BRNOT 60 kV Base Case A N-0 1.11 1.09 Under review with PTO
BA-NP-V-46 |SNANDRES 60 kV Base Case A N-0 1.10 1.08 Under review with PTO
BA-NP-V-47 IMILLBRAE 60 kV Base Case A N-0 1.08 1.07 Under review with PTO
BA-NP-V-48 |PACIFICA 60 kV Base Case A N-0 1.11 1.09 Under review with PTO
BA-NP-V-49 [USWP-WKR 60 kV Base Case A N-0 1.07 1.06 Under review with PTO
BA-NP-V-50 |ALTAMONT 60 kV Base Case A N-0 1.07 1.06 Under review with PTO
BA-NP-V-51 |LOS ALTS 60 kV Base Case A N-0 1.07 1.05 Under review with PTO
BA-NP-V-52 |LOYOLA 60 kV Base Case A N-0 1.07 1.05 Under review with PTO
BA-NP-V-53 [MNTA VSA 60 kV Base Case A N-0 1.07 1.05 Under review with PTO
BA-NP-V-54 |PERMNNTE 60 kV Base Case A N-0 1.07 <1.05 Under review with PTO
BA-NP-V-55 |LOS GATS 60 kV Base Case A N-0 1.06 1.05 Under review with PTO
BA-NP-V-56 |EDENVALE 115 kV Base Case A N-0 1.06 1.06 Under review with PTO
BA-NP-V-57 |IBM-HRRS 115 kV Base Case A N-0 1.06 1.06 Under review with PTO
BA-NP-V-58 |IBM-BALY 115 kV Base Case A N-0 1.06 1.06 Under review with PTO
BA-NP-V-59 |MTCALF D 115 kV Base Case A N-0 1.06 1.06 Under review with PTO
BA-NP-V-60 |MTCALF E 115 kV Base Case A N-0 1.06 1.06 Under review with PTO
BA-NP-V-61 |CYTE PMP 115 kV Base Case A N-0 1.06 1.06 Under review with PTO
BA-NP-V-62 IMRGN HIL 115 kV Base Case A N-0 1.05 1.06 Under review with PTO
BA-NP-V-63 |GILROY 115 kV Base Case A N-0 <1.05 1.06 Under review with PTO
BA-NP-V-64 |LLAGAS 115 kV Base Case A N-0 <1.05 1.06 Under review with PTO
BA-NP-V-65 |PIERCY 115 kV Base Case A N-0 1.05 1.06 Under review with PTO
BA-NP-V-66 |MARTIN 60 kV Millbrae 115/60kV Transformer #5 B N-1 1.20 1.18 Under review with PTO
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Off-Peak & Summer Light Load

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
BA-NP-V-67 [SNTH LNE 60 kV Millbrae 115/60kV Transformer #5 B N-1 1.19 1.18 Under review with PTO
BA-NP-V-68 |SN BRNOT 60 kV Millbrae 115/60kV Transformer #5 B N-1 1.19 1.18 Under review with PTO
BA-NP-V-69 [SNANDRES 60 kV Millbrae 115/60kV Transformer #5 B N-1 1.19 1.18 Under review with PTO
BA-NP-V-70 |MILLBRAE 60 kV Millbrae 115/60kV Transformer #5 B N-1 1.19 1.18 Under review with PTO
BA-NP-V-71 |PACIFICA 60 kV Millbrae 115/60kV Transformer #5 B N-1 1.19 1.18 Under review with PTO
B2_26_Potrero-Potrero SVC 115kV section
BA-NP-V-72 [HLF MNBY 60 kV & B2_48_Hillsdale JCT - Half Moon Bay C3 N-1-1 <1.10 1.11 Under review with PTO
60kV Line
BA-NP-V-73 [CALMATG60 60 KV Pitisburg-San Ramon 230kV Line & San c3 N-1-1 0.88 >0.90 Existing reverse power relay at San Ramon
Ramon-Moraga 230kV Line
Pittsburg-San Ramon 230kV Line & San -
BA-NP-V-74 |E DUBLIN 60 kV Ramon-Moraga 230KV Line C3 N-1-1 0.83 >0.90 Existing reverse power relay at San Ramon
BA-NP-V-75 [SANRAMON 230 kV Pitisburg-San Ramon 230kV Line & San c3 N-1-1 0.75 >0.90 Existing reverse power relay at San Ramon
Ramon-Moraga 230kV Line
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Peak

S €2 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Categow ransient Stabilty Performance Potential Mitigation Solutions
Description 2016 Summer Peak 2019 Summer Peak 2024 Summer Peak

No transient stability concern identified.
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Greater Bay Area - Winter Peak

Transient Stability

&5 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2016 Winter Peak

2019 Winter Peak

2024 Winter Peak

Potential Mitigation Solutions

No transient stability concern identified.
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Greater Bay Area - Summer Off-Peak & Summer Light Load

Transient Stability

&5 California ISO

Shaping a Renewed Future

Category

D Contingency Cate90 | Deseription

Transient Stability Performance

2016 Summer Off-Peak

2019 Summer Light Load

N/A

Potential Mitigation Solutions

No transient stability concern identified.
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Greater Bay Area - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Greater Bay Area - Winter Peak

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 Winter | 2019 Winter | 2024 Winter
Peak Peak Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Greater Bay Area - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)
ID Substation Potential Mitigation Solutions
2016 Summer 2019 Summer Peak (2024 Summer Peak g
Peak
BA-SP-SS-1 |Kirker 115 kV 112 114 120 Loop the Kirker 115 kV substation.
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Winter Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

2016 Winter Peak

2019 Winter Peak

2024 Winter Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Bay Area - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

Cahfornlo 1ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
FR-gP.T.1 |Dola-Glass-Madera 70k (Trigo JCEl g oo a0 A N-0 <90% <90% | 108.2% |Reconductor line
Peco Tap Section)
FR-SP-T-2 |Kearney-Caruthers 70kV Base Case A N-0 114.0% <90% <90% |Accelerate approved project
Upgrade Borden #1 230/70kV to at
QP-T- _ 0 0 0
FR-SP-T-3 |Borden #1 230/70kV Borden #2 230/70kV B T-1 96.0% 97.0% 108.9% least 2001220 MVA
FR-SP-T-4 |Oro Loma #2 115/70kV Los Banos-Livingston Jct-Canal 70kV B T-1 18.7% | <90% <gpy,  |Action Plan. Oro Loma 70 kV Area
Reinforcement mitigates later years.
FR-SP-T-5 Los Banos-Livingston J.ct-(.)anal 7QkV Oro Loma #2 115/70kV B 1 192 0% <90% <90% ACt‘IOI’I Plan. Oro ‘Lgma 70 kV Area
(Los Banos-Chevron Pipeline Section) Reinforcement mitigates later years.
FR-SP-T-6 Los Banos-L|V|-n.gston Jct-CanaI.70kV Oro Loma #2 115/70kV B -1 104.0% <90% <90% Actllon Plan. Oro Il_.oma 70 kV Area
(Santa Nella-Livingston Jct Section) Reinforcement mitigates later years.
ap.T.7 |Coalinga 1-Coalinga 2 70kV (Coalinga el i 0 0 o, |Action Plan. Open Coalinga-San
FR-SP-T-7 1-Tornado Tap Section) Gates-Coalinga 1 70kV B L 101.9% <90% <90% Miguel 70kV (Summer Setup).
Reconductor limiting section with 477
ap.1.a |Panoche-Oro Loma 115kV (Panoche- i i 0 0 o |SSAC (224 MVA rating). Line is
FR-SP-T-8 Hammonds Section) Panoche-Mendota 115kV B L-1 94.1% 104.4% 113.2% limited by 397.5 AAC (87/102MVA
rating)
FR-SP-T-9 Ree@ley—Oro& 70kV (Orosi Jet-Orosi Reedley-Dinuba 70KV B L1 104.7% <90% <90% Action Plan. Rggdley—Orom 70kV
Section) reconductor mitigates later years
FR-SP-T-10 Reedle¥-0r03| 70kV (Reedley-Orosi Reedley-Dinuba 70KV B L1 100.7% <90% <90% Action Plan. Rggdley-0r03| 70kV
Jet Section) reconductor mitigates later years
FR-SP-T-11 Reedley-Dinuba 70kV (Dinuba Jct- Reedley-Orosi 70kV B L1 102.1% <00% <90% Action Plan. Reedley-Dinuba 70kV

Dinuba Section)

reconductor mitigates later years
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
FR-SP-T-12 |Reediey-Dinuba 70kV (Reedley- Reedley-Orosi 70kV & Dinuba Energy Unit 1 B GAL1 | 1041% | <90% <gpy,  |ction Plan. Reedley-Dinuba 70kV
Dinuba Jct Section) reconductor mitigates later years
Upgrade Borden #1 230/70kV to at
- |- 0, 0, 0,
FR-SP-T-13 (Borden #1 230/70kV Borden E 70kV Bus C1 Bus 90.7% 97.6% 110.6% least 2001220 MVA
FR-SP-T-14 |Borden-Madera #2 70KV Borden D 70kV Bus Ct Bus 126.3% | 133.8% | 147.6% sglf\‘;”d“m Borden-Madera #1 & #2
FR-SP-T-15 Coalinga 1-Coalinga 2 70kV (Coalinga Gates 70KV Bus 1 Bus <90% 102.4% 98.9% Reconductor Coalinga 1-Coalinga 2
1-Tornado Tap Section) ' ' 70KV line
Reconductor limiting section with 477
ap.T.1a |Panoche-Oro Loma 115kV (Panoche- 0 0 o |SSAC (224 MVA rating). Line is
FR-SP-T-16 Hammonds Section) Panoche #1 115kV Bus C1 Bus <90% 100.0% 107.4% limited by 397.5 AAC (87/102MVA
rating)
FR-SP-T-17 Herndon-BuIIarq #1 115kV (Pinedale Herndon #1 115kV Bus 1 Bus 99.8% 99.2% 100.3% Radlgl line from Herndon 115kV.
Jet-Bullard Section) Consider SPS.
FR-SP-T-18 Los Banos-Livingston J.ct-(llanal 7QkV Panoche #2 115KV Bus 1 Bus 118.5% <90% <90% Actllon Plan. Oro Il_.oma 70 kV Area
(Los Banos-Chevron Pipeline Section) Reinforcement mitigates later years.
FR-SP-T-19 |Oro Loma #2 115/70kV Los Banos 70kV Bus Ct Bus 5220% | <o0% | <goo |notSolved. Oroloma70kV Area
Reinforcement mitigates later years.
FR-SP-T-20 Los Banos-CanaI-Oro.Loma #1.70kV Los Banos 70kV Bus 1 Bus 931.0% <90% <90% No.t Solved. Oro ITgma 70 kV Area
(Oro Loma-Mercy Springs Section) Reinforcement mitigates later years.
FR-SP-T-21 Los Banos-Canal-Oro Loma #1 70kV Los Banos 70KV Bus 1 Bus 213.0% <90% <90% Not Solved. Oro Loma 70 kV Area

(Ortiga-Mercy Springs Section)

Reinforcement mitigates later years.
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Los Banos-Canal-Oro Loma 70kV
_ap.T.9- |(Canal-Ortiga Section) (2016 Case) 0 0 0 Not Solved. Use Summer Setup in
FR-SP-T-22 Mercy Springs-Canal 70kV (Canal- Los Banos 70kV Bus ¢t Bus 151.3% <90% <90% Los Banos 70kV Area to mitigate
Ortiga Section) (2019 & Later)
FR-SP-T-23 Los Banos-L|V|.ngston Jct—CanaIi70kV Panoche #2 115KV Bus 1 Bus 100.4% <90% <90% ACt‘IOI’I Plan. Oro ‘Lgma 70 kV Area
(Santa Nella-Livingston Jct Section) Reinforcement mitigates later years.
FR-SP-T-24 Oro Loma-Canql #1 70kV (Dos Palos- Los Banos 70KV Bus 1 Bus 215.3% <90% <90% No.t Solved. Oro ITgma 70 kV Area
Santa Rita Section) Reinforcement mitigates later years.
FR-SP-T-25 Oro Loma—CangI #1 70kV (Oro Loma- Los Banos 70KV Bus 1 Bus 285.6% <90% <90% No.t Solved. Oro Ifcl)ma 70 kV Area
Dos Palos Section) Reinforcement mitigates later years.
FR-SP-T-26 Oro Loma-panal #1 70kV (Santa Rita- Los Banos 70kV Bus 1 Bus 160.6% <90% <90% No.t Solved. Oro ITgma 70 kV Area
Canal Section) Reinforcement mitigates later years.
FR-SP.T-27 Oro Loma-Mepdota 70kV (Oro Loma- Los Banos 70KV Bus 1 Bus 103.8% <90% <90% Actllon Plan. Oro .L.oma 70 kV Area
Poso Jct Section) Reinforcement mitigates later years.
FR-SP-T-28 Panoche-Oro mea 115kV (DFS Tap- Los Banos 70kV Bus 1 Bus 997 6% <90% <90% No.t Solved. Oro ITgma 70 kV Area
Oro Loma Section) Reinforcement mitigates later years.
FR-SP-T-29 Panoche-Oro Loma 115kV Los Banos 70KV Bus 1 Bus 2317% <90% <90% Not Solved. Oro Loma 70 kV Area

(Hammonds-DFS Tap Section)

Reinforcement mitigates later years.
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
FR-SP-T-30 Panoche-Oro Loma 115kV (Panoche- Los Banos 70KV Bus 1 Bus 113.2% <90% <90% Actllon Plan. Oro Il_.oma 70 kV Area
Panoche Jct Section) Reinforcement mitigates later years.
Action Plan. Wilson 115 kV Area
FR-SP-T-31 [Wilson-Merced #1 115kV Wilson B 115kV Bus C1 Bus 118.6% <90% <90% [Reinforcement Project mitigates later
years.
Action Plan. Wilson 115 kV Area
FR-SP-T-32 [Wilson-Merced #2 115kV Wilson A 115kV Bus C1 Bus 115.7% <90% <90% [Reinforcement Project mitigates later
years.
FR-SP-T-33 [Not Solved Herndon #2 115kV Bus C1 Bus Not Solved | Not Solved | Not Solved |Mitigation alternatives under review
Barton-Airwavs-Sanaer 115kV Action Plan. New Northern Fresno
FR-SP-T-34 (Airwa s-Sany or Segtion) Herndon CB202 230kV Failure C2 Breaker 102.7% <90% <90% |115kV Reinforcement Project
y g mitigates later years.
FR-gP-T-35 |C\VF-Kingsburg 115kV (Contadina- 1. cB202 230KV Failure C2 | Breaker | 1105% | 943% | 98.0% [Consider SPS.
Kingsburg Section)
FR-SP-T-36 Sxfag'n”fssbiﬁol;‘r’kv (GWF- McCall CB202 230KV Failure C2 Breaker | 114.9% | 985% | 102.3% |Consider SPS.
Action Plan. New Northern Fresno
FR-SP-T-37 [Herndon-Barton 115kV McCall CB202 230kV Failure C2 Breaker 118.5% <90% <90% [115kV Reinforcement Project
mitigates later years.
FR-SP-T-38 |Oro Loma-Mercy Springs 70kV Panoche CB102 115kV Failure 2 Breaker N/A 1114% | 12279, |Add second Oro Loma-Mercy Springs
70KV line or consider SPS.
FR-SP-T-39 Los Banos-Livingston Jct-Canal 70kV Panoche CB202 230KV Failure 2 Breaker 104.1% <90% <90% Not Solved. Oro Loma 70 kV Area

(Los Banos-Chevron Pipeline Section)

Reinforcement mitigates later years.
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
FR-gP-T-40 |08 Banos-Livingston Jet-Canal 70KV 5, 1o o109 145k Failure C2 Breaker | 1055% | <90% <gqy  [Action Plan. Oro Loma 70 kV Area
(Santa Nella-Livingston Jct Section) Reinforcement mitigates later years.
FR-SP-T-41 |Oro Loma #2 115/70kV Panoche CB102 115KV Failure ) Breaker | <90% | 100.9% | 104.6% t::g;?:;qg:o Loma #2 T15/70kV
Action Plan. New Northern Fresno
FR-SP-T-42 [Manchester-Herndon 115kV McCall CB202 230kV Failure C2 Breaker 120.2% <90% <90% |115KkV Reinforcement Project
mitigates later years.
Action Plan. New Northern Fresno
FR-SP-T-43 [McCall-Sanger #3 115kV Herndon CB202 230kV Failure C2 Breaker 100.8% <90% <90% |115kV Reinforcement Project
mitigates later years.
FR-gP-T-44 [Schindler-Huron-Gates 70kV (Huron \p. e cB102 115KV Failure 2 Breaker | 108.2% | 108.5% | 117.4% |Reconductor limiting section.
Jet-Calflax Section)
Biola-Glass-Madera 70kV 0 0 o, |Reconductor Borden-Madera #1 & #2
FR-SP-T-45 (Canandaigua-Glass Section) Borden-Madera #1 & #2 70kV C3 L-1-1 111.9% 120.3% 134.1% 70KV or consider SPS to drop load
FR-SP-T-46 B|o|a-GIa§s-Madera 70KV (Trigo Jct- Borden-Madera #1 & #2 70kV c3 L1-1 101.7% 110.0% 123.7% Reconductor.Borden-Madera #1&#2
Canandaigua) 70KV or consider SPS to drop load
Biola-Glass-Madera 70kV (Trigo Jct- 0 0 o, |Reconductor Borden-Madera #1 & #2
FR-SP-T-47 Trigo Section) Borden-Madera #1 & #2 70kV C3 L-1-1 <90% 91.8% 103.0% 70KV or consider SPS to drop load
FR-SP-T-48 |Borden-Glass 70KV Borden-Madera #1 & #2 70KV c3 L-1-1 127.9% | 1364% | 15020 |Teconductor Borden-tMadera #1 8 #2
70KV or consider SPS to drop load
FR-SP-T-49 |Borden-Madera #1 70KV Borden-Glass 70kV & Borden-Madera #2 70kV | C3 L-1-1 127.0% | 1354% | 149.0% |oconductorBorden-Madera 1 #2

70KV or consider SPS to drop load
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2014-2015 I1SO 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 Diztcerigp?irgn Szr?wlrﬁ;er Szr?wﬁer Szﬁﬁer Potential Mitigation Solutions
u u u
Peak Peak Peak
FR-SP-T-50 |Borden-Madera #2 70kV Borden-Glass 70kV & Borden-Madera #1 70kV | C3 L-1-1 1255% | 1336% | 146.8% |<cconductorBorden-Madera i1 &2
70KV or consider SPS to drop load
FR-SP-T-51 ﬁﬁzrﬂﬁﬁ’;xer"ed MoKV jleterEl aptian TSV & WisorAvwater#2 |- cq L4 | 1428% | <90% | <90% [Existing Atwater SPS mitigates
FR-SP-T-52 wv’f:;rb'\vtwgfgfjc':’)'eme" 11KV ﬁ"sviifr'E' Capitan 13KV & Wilson-Atwater #2 1 4 L1 | 1623% | <90% | <90% |Existing Atwater SPS mitigates
_ _ Not Solved. Oro Loma-Mendota
FR-SP-T-53 Chowc;hﬂla-Kerckhoff 2 115kV . Panoche-Mendota 115kV & Wilson-Le Grand c3 L1-1 186.2% <90% <90%  |115kV Conversion Project mitigates
(Certainteed Jct-Sharon Tap Section) [115kV
later years.
. , Not Solved. Oro Loma-Mendota
FR-SP-T-54 Chowchlllla-Kerckhoff 2 115kV . Panoche-Mendota 115kV & Wilson-Le Grand c3 L1-1 187 2% <90% <90% |15k Conversion Project mitigates
(Chowchilla-Certainteed Jct Section)  [115kV
later years.
, , Not Solved. Oro Loma-Mendota
Chowchilla-Kerckhoff 2 115kV Panoche-Mendota 115kV & Wilson-Le Grand 0 0 0 . . o
FR-SP-T-55 (Kerckhoft 1 Jot-Kerckhoff 2 Section) | 115KV C3 L-1-1 154.8% <90% 91.8% [115kV Conversion Project mitigates
later years.
. , Not Solved. Oro Loma-Mendota
Chowchilla-Kerckhoff 2 115kV Panoche-Mendota 115kV & Wilson-Le Grand 0 0 0 . . "
FR-SP-T-56 (Oskhurst Jot-Kerckhoff 1 Jt Section) |115kV C3 L-1-1 155.1% <90% 91.9% |115kV Conversion Project mitigates
later years.
, , Not Solved. Oro Loma-Mendota
FR-SP-T-57 ?20%’:&?;2552‘;";’:;01“1)5"\/ (Sharon [Paroche Mendota Tk & Wisor-le Grand )+ 3 L14 | 2091% | <90% | <90% |115kV Conversion Project mitigates
p later years.
, Not Solved. Oro Loma-Mendota
FR-SP-T-58 |Dairyland-Le Grand 115kV :fg;’\‘;he"\"e”dota 115kV & Wilson-Le Grand C3 L-1-1 146.7% | <90% <90%  |115kV Conversion Project mitigates
later years.
, Not Solved. Oro Loma-Mendota
FR-SP-T-59 |Exchequer-Le Grand 115KV Panoche-Mendota 115kV & Wilson-Le Grand c3 L-1-1 175.3% |  <90% <90%  |115kV Conversion Project mitigates

115kV

later years.
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
. , Not Solved. Oro Loma-Mendota
FR-SP-T-60 Le Grgnd-Chowchllla 115kV Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 141.4% <90% <90%  |115kV Conversion Project mitigates
(Certainteed Tap) 115kV
later years.
) _ Not Solved. Oro Loma-Mendota
FR-SP-T-61 Le Granq-Chowchllla 115kV Panoche-Mendota 115kV & Wilson-Le Grand c3 L1-1 141.4% <90% <90%  |115kV Conversion Project mitigates
(Chowchilla Tap) 115kV
later years.
. . . 0 0 o, |Action Plan. Open Coalinga-San
FR-SP-T-62 [Coalinga #1-San Miguel 70kV Gates #5 230/70kV & Schindler #1 115/70kV C3 T-1-1 117.8% <90% <90% .
Miguel 70kV (Summer Setup).
ap.T.ra |CoalInga 1-Coalinga 2 70kV (Coalinga | Templeton-Gates 230kV & Gates-Coalinga 1 ” 0 0 o, |Action Plan. Open Coalinga-San
FR-SP-T-63 |1 Tornado Tap Section) 70kV c3 L1 14.6% | <90% <90% | \iguel 70KV (Summer Setup)
FR-sp-T-64 |C0Alinga 1-Coalinga 2 70KV (Tomado | ... s 930170k & Schindler #1 115/70kV c3 T-1-1 101.8% |  <90% <gpy  [fction Plan. Open Coalinga-San
Tap-Pennzier Tap Section) Miguel 70kV (Summer Setup).
) Action Plan. New Northern Fresno
FR-SP-T-65 gfg%'ASh'a” 230KV (Gregg-Figarden | o Herndon #1 & #2 230kV C3 L-1-1 1212% | <90% <90%  |115kV Reinforcement Project
P mitigates later years.
ap.Tpn |Kings River-Sanger-Reedley 115kV  |Sanger-Reedley 115kV & McCall-Reedley ” 0 0 o, |Action Plan. New McCall-Reedley #2
FR-SP-1-66 (Piedra 1 SW-Reedley Section) (McCall-Wahtoke Section) c3 LA 149.4% <90% <90% 115KV line mitigates later years.
Kings River-Sanger-Reedley 115kV  |Sanger-Reedley 115kV & McCall-Reedley 0 0 o, |Action Plan. New McCall-Reedley #2
FR-SP-T-67 (Rainbow Tap-Piedra 1 SW Section) |(McCall-Wahtoke Section) c3 L-1-1 149.4% <90% <90% 1115k fine mitigates later years.
FR-SP-T-68 Kings River-Sanger-Reedley 115kV  |Sanger-Reedley 115kV & McCall-Reedley c3 L1-1 118.2% <90% <90% Action Plan. New McCall-Reedley #2

(Sanger-Rainbow Tap Section)

(McCall-Wahtoke Section)

115KV line mitigates later years.

California ISO/MID/RT

Page 7 of 25



2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
FR-SP-T-69 |Los Banos 230/70kV #3 Los Banos #4 230/70kV & Oro Loma #2 c3 7141 123.2% <90% <90% Actllon Plan. Oro Il_.oma 70 kV Area
115/70kV Reinforcement mitigates later years.

Los Banos-Canal-Oro Loma #1 70kV
(Oro Loma-Mercy Springs Section) Y : ,

FR-SP-T-70 |(2016 Case) Los Banos-Livingston Jct-Canal 70kV & Oro c3 LA/T-1 136.1% <90% <90% ACt‘IOI’I Plan. Oro ‘Lgma 70 kV Area
Los Banos-Mercy Springs 70KV (2018 Loma #2 115/70kV Reinforcement mitigates later years.
and later)

Los Banos-Canal-Oro Loma #1 70kV
(Oro Loma-Mercy Springs Section) i _ ) .

FR-SP-T-71 |(2016 Case) E:;‘;C:‘fs'\x”d"ta 115KV & Panoche-Oro C3 L-1-1 <90% <90% | 106.1% ;\gsvsl‘?:zr;‘: gﬁsﬁggasygrcy Springs
Oro Loma-Mercy Springs 70kV (2018 '
and later)

Los Banos-Canal-Oro Loma #1 70kV  |Los Banos-Livingston Jct-Canal 70kV & Oro 0 Not Solved. Use Summer Setup in

FR-SP-T-72 (Ortiga-Mercy Springs Section) Loma #2 115/70kV c3 LA 159.2% N/A /A" 1 Los Banos 70kV Area to mitigate
Los Banos-Canal-Oro Loma 70kV Los Banos-Livingston Jct-Canal 70kV & Oro 0 Not Solved. Use Summer Setup in

FR-SP-T-73 (Mercy Springs-Q648 Section) Loma #2 115/70kV c3 LA 205.1% NIA NIA Los Banos 70kV Area to mitigate
Los Banos-Canal-Oro Loma 70kV Los Banos-Livingston Jct-Canal 70kV & Oro 0 Not Solved. Use Summer Setup in

FR-SP-T-74 (Q648-Arburua Section) Loma #2 115/70kV c3 LA 193.9% N/A /A" 1 os Banos 70KV Area to mitigate
Los Banos-Livingston Jct-Canal 70kV |Los Banos-Canal-Oro Loma 70kV & Oro Loma 0 Not Solved. Use Summer Setup in

FR-SP-T-75 (Canal-Livingston Jct Section) #2 115/70kV c3 LA 171.0% N/A N/A Los Banos 70kV Area to mitigate
Los Banos-Livingston Jct-Canal 70kV .

FR-SP-T-76 |(Chevron Pipeline-Santa Nella Los Banos-Canal-Oro Loma 70kV & Oro Loma c3 LA/T-1 207 1% N/A N/A Not Solved. Use Summer Setup in

Section)

#2 115/70kV

Los Banos 70kV Area to mitigate
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Los Banos-Livingston Jct-Canal 70kV |Los Banos-Canal-Oro Loma 70kV & Oro Loma 0 Not Solved. Use Summer Setup in
FR-SP-T-17 (Los Banos-Chevron Pipeline Section) |#2 115/70kV c3 LA 257 8% N/A /A1 os Banos 70KV Area to mitigate
Los Banos-Livingston Jct-Canal 70kV |Los Banos-Canal-Oro Loma 70kV & Oro Loma 0 Not Solved. Use Summer Setup in
FR-SP-T-78 (Santa Nella-Livingston Jct Section)  [#2 115/70kV c3 LA 241.2% N/A N/A Los Banos 70kV Area to mitigate
Los Banos-Canal-Oro Loma 70kV (Los
Banos-Pacheco Wind Section) (2016
Case) Los Banos-Livingston Jct-Canal 70kV & Oro 0 0 o, |NotSolved. Use Summer Setup in
FR-SP-T-79 Los Banos-Mercy Spring 70kV (Los  |Loma #2 115/70kV c3 LA 2071% <90% <90% Los Banos 70kV Area to mitigate
Banos-Pacheco Wind Section) (2018 &
Later)
Los Banos-Canal-Oro Loma 70kV
_ap.T.an |(Canal-Ortiga Section) (2016 Case)  |Los Banos-Livingston Jct-Canal 70kV & Oro s 0 0 o, |Action Plan. New Mercy Spring
FR-SP-T-80 Mercy Springs-Canal 70kV (Canal- Loma #2 115/70kV c3 LA 129.4% <90% <90% 230/70kV mitigates later years.
Ortiga Section) (2018 & Later)
Los Banos-Canal-Oro Loma 70kV
(Pacheco Wind-Wright Tap Section)
FR-SP-T-81 (2016 Case) Los Banos-Livingston Jct-Canal 70kV & Oro o3 LA/T-1 180.8% <90% <90% Not Solved. Use Summer Setup in

Los Banos-Mercy Spring 70kV
(Pacheco Wind-Wright Tap Section)
(2018 & Later)

Loma #2 115/70kV

Los Banos 70kV Area to mitigate

California ISO/MID/RT
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Los Banos-Canal-Oro Loma 70kV
(Aruburua Tap-Wright Tap Section)
_ap.T.a9 |(2016 Case) Los Banos-Livingston Jct-Canal 70kV & Oro 4T 0 0 o, |Action Plan. New Mercy Spring
FR-SP-T-82 Los Banos-Mercy Spring 70kV Loma #2 115/70kV c3 LA 174.2% <90% <90% 230/70kV mitigates later years.
(Aruburua Tap-Wright Tap Section)
(2018 & Later)
Oro Loma-Canal #1 70kV (Dos Palos- |Los Banos-Canal-Oro Loma 70kV & Los Banos- 0 Not Solved. Use Summer Setup in
FR-SP-T-83 | s anta Rita Section) Livingston Jct-Canal 70kV c3 L1 299.0% N/A N/A "1 os Banos 70KV Area to mitigate
_ap.T.a4 |Oro Loma-Canal #1 70kV (Dos Palos- |Mercy Spring-Oro Loma 70kV & Oro Loma #2 AT 0 0 o .
FR-SP-T-84 Santa Rita Section) 115/70kV C3 L-1/T-1 N/A 117.4% 164.5% |Upgrade limiting 1/0 Cu line
Oro Loma-Canal #1 70kV (Oro Loma- |Los Banos-Canal-Oro Loma 70kV & Los Banos- 0 Not Solved. Use Summer Setup in
FR-SP-T-85 Dos Palos Section) Livingston Jct-Canal 70kV c3 LA 353.9% N/A N/A Los Banos 70kV Area to mitigate
_ap.T.aa |Oro Loma-Canal #1 70kV (Oro Loma- |Mercy Spring-Oro Loma 70kV & Oro Loma #2 AT 0 0 o .
FR-SP-T-86 Dos Palos Section) 115/70KkV C3 L-1/T-1 N/A <90% 109.0% [Upgrade limiting 1/0 Cu line
Oro Loma-Canal #1 70kV (Santa Rita- |Los Banos-Canal-Oro Loma 70kV & Oro Loma 0 Not Solved. Use Summer Setup in
FR-SP-T-87 Canal Section) #2 115/70kV c3 LA 297.1% N/A N/A Los Banos 70kV Area to mitigate
FR-SP.T-88 Oro Loma-panal #1 70kV (Santa Rita- |Mercy Spring-Oro Loma 70kV & Oro Loma #2 o3 LA/T-1 N/A 165.6% 2334% |Upgrade limiting 1/0 Cu line
Canal Section) 115/70kV
FR-SP-T-89 |Oro Loma #2 115/70kV Los Banos #3 & #4 230/70kV c3 T4-4 | 3507% | <90% <gpy  |NotSolved. Use Summer Setup in
Los Banos 70kV Area to mitigate
FR-SP-T-90 Sanger-Reedley 115kV (Pom Jct- Kings River-Sanger-Reedley 115kV & McCall- c3 L-1-1 101.1% <90% <00% Action Plan. New McCall-Reedley #2

Parlier Section)

Reedley 115kV (McCall-Wahtoke Section)

115kV line mitigates later years.
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Sanger-Reedley 115kV (Sanger Kings River-Sanger-Reedley 115kV & McCall- 0 0 o, |Action Plan. New McCall-Reedley #2
FR-SP-T-91 CoGen Jct-Pom Jct Section) Reedley 115kV (McCall-Wahtoke Section) c3 L1 114.8% <90% <90% 115KV line mitigates later years.
ap.T.qo |McCall-Reedley 115kV (Wahtoke- Kings River-Sanger-Reedley 115kV & Sanger- ” 0 0 o, |Action Plan. New McCall-Reedley #2
FR-SP-T-92 Reedley Section) Reedley 115kV c3 L1 102.8% <90% <90% 115KV line mitigates later years.
FR-SP-T-03 McCglI-ngsburg #2 115kV (Guardian [McCall-Kingsburg #1 115kV & GWF-Kingsburg c3 L1-1 92 4% 101.6% 113.0% |consider SPS.
Jct-Kingsburg Section) 115kV
McCall-Kingsburg #1 115kV , ,
FR-SP-T-04 |(Kingsburg Jct 1-Kingsburg Jct 2 '1\”1C5(|3('§‘/'"K'”93b“r9 #2 115KV & GWF-Kingsburg | ¢4 L-1-1 925% | 101.7% | 113.0% |Consider SPS.
Section)
FR-SP-T.95 McCall-Cal Avg 115kV (McCall-Danish [Cal Ave-Sanger 115kV & McCall-West Fresno c3 L1-1 <90% <90% 1023% |Consider SPS.
Creamery Section) 115kV
FR-SP-T-96 [Merced #2 115/70kV nggg:i'gﬂkf/”d"ta 115kV & Exchequer-Le C3 L-1-1 924% | 938% | 128.9% |Existing Exchequer SPS mitigates.
_ap.T.q7 |Merced Falls-Exchequer 70kV Panoche-Mendota 115kV & Exchequer-Le ” 0 0 0 - "
FR-SP-T-97 (McSwain-Exchequer Section) Grand 115kV C3 L-1-1 123.4% 125.1% 191.3% [Existing Exchequer SPS mitigates.
Merced Falls-Exchequer 70kV Panoche-Mendota 115kV & Exchequer-Le 0 0 0 . iy
FR-SP-T-98 (Merced Falls-McSwain Jt Section) | Grand 115kV C3 L-1-1 111.6% 112.9% 162.9% |Existing Exchequer SPS mitigates.
. Existing Exchequer SPS mitigates.
FR-SP-T-99 Merced FaIIs-Excheqqer 70kV ‘ Wilson #2 230/115 & Exchequer-Le Grand c3 LA/T-1 121.2% <90% <90%  [North Merced 230/70KV mitigates
(Merced Falls-McSwain Jct Section)  [115kV
later years.
, Existing Exchequer SPS mitigates.
FR-SP-T-100 | Merced-Merced Falls 70kV \1'\:'?;\;‘ #2 230115 & Exchequer-Le Grand c3 LAT1 | 1095% | <90% <90%  [North Merced 230/70KV mitigates
later years.
FR-SP-T-101 |Merced-Merced Falls 70kV Panoche-Mendota 115kV & Exchequer-Le c3 L-1-1 99.9% | 99.9% | 147.0% |Existing Exchequer SPS mitigates.

Grand 115kV

California ISO/MID/RT
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
FR-SP-T-102 | anoche-Oro Loma 115KV (DFS Tap- |, 5o 43 g 4 230/70kv c3 T-1-1 1425% | <90% <90y, |Action Plan. New Mercy Spring
Oro Loma Section) 230/70kV mitigates later years.
Reconductor limiting section with 477
_ap.T_1na |Panoche-Oro Loma 115kV (DFS Tap- [Panoche-Mendota 115kV & Dairyland-Le ” 0 0 o, |SSAC (224 MVA rating). Line is
FR-SP-T-103 Oro Loma Section) Grand 115kV c3 L1 <90% 106.9% 124.7% limited by 397.5 AAC (87/102MVA
rating)
Reconductor limiting section with 477
Panoche-Oro Loma 115kV 0 0 o |SSAC (224 MVA rating). Line is
FR-SP-T-104 (Hammonds-DFS Tap Section) Los Banos #3 & #4 230/70kV C3 T-1-1 145.3% <90% <90% limited by 397.5 AAC (87/102MVA
rating)
Reconductor limiting section with 477
_ap.T_1nz |Panoche-Oro Loma 115kV Panoche-Mendota 115kV & Dairyland-Le ” 0 0 o, |SSAC (224 MVA rating). Line is
FR-SP-T-105 (Hammonds-DFS Tap Section) Grand 115kV c3 L1 <90% 109.9% 127.8% limited by 397.5 AAC (87/102MVA
rating)
Reconductor limiting section with 477
_ap.T_1nr |Panoche-Oro Loma 115KV (Panoche- ” 0 0 o, |SSAC (224 MVA rating). Line is
FR-SP-T-106 Hammonds Section) Los Banos #3 & #4 230/70kV C3 T-1-1 157.2% <90% <90% limited by 397.5 AAC (87/102MVA
rating)
Reconductor limiting section with 477
Panoche-Oro Loma 115kV (Panoche- |Panoche-Mendota 115kV & Dairyland-Le 0 0 o |SSAC (224 MVA rating). Line is
FR-SP-T07 | ammonds Section) Grand 115kV c3 L-1-1 <90% 122.4% 141.2% imited by 397.5 AAC (87/102MVA
rating)
FR-SP-T-108 |Wilson #1 230/115kV Zﬁ'?fv” #2 230115 & Wikson-North Merced c3 L-1/T-1 N/A 94.3% | 109.2% |Consider SPS.
FR-SP-T-109 |Wilson-Atwater #2 115kV ?ﬁ";‘;@e”\"erced 115kV & Bl Capitan-Wilson c3 L-1-1 138.1% |  <90% <90%  |Existing Atwater SPS mitigates
FR-SP-T-110|Wilson-El Capitan 115kV Atwater-Merced 115kV & Wilson-Atwater #2 c3 L-1-1 13.1% | <90% <90%  |Existing Atwater SPS mitigates

115kV
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2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Action Plan. Wilson 115 kV Area
FR-SP-T-111|Wilson-Le Grand 115kV Wilson #1 & #2 230/115kV C3 T-1-1 146.3% <90% <90% |Reinforcement Project mitigates later
years.
, . , Action Plan. Wilson 115 kV Area
FR-SP-T-112|Wilson-Merced #1 115kV \:\Q'EE\;"Atwater #2 115KV & El Capitan-Wilson | -q L1 | 1363% | <90% | <90% |Reinforcement Project mitigates later
years.
: . , Action Plan. Wilson 115 kV Area
FR-SP-T-113 |Wilson-Merced #2 115KV \;\Q'?;’\;"Atwater #2 115kV & EI Capitan-Wilson C3 L-1-1 129.3% |  <90% <90%  |Reinforcement Project mitigates later
years.
i Action Plan. Wilson 115 kV Area
FR-SP-T-114 | Viison-Oro Loma 115kV (Le Grand Jobyy 1 & 40 930/115ky C3 T-1-1 1114% | <90% <90%  |Reinforcement Project mitigates later
El Nido Section)
years.
, Action Plan. Wilson 115 kV Area
FR-SP-T-115 mz"ggiz#)oma 19KV (Oro Loma-El |\ yucon #1 8 #2 230/115kV C3 T-1-1 139.0% |  <90% <90%  [Reinforcement Project mitigates later
years.
i i Action Plan. Wilson 115 kV Area
FR-SP-T-116 | Vison-Oro Loma 115KV (Wilson-Le 0 1 & 40 930/115ky c3 TA4 | 1114% | <90% | <90% |Reinforcement Project mitigates later
Grand Jct Section)
years.
Chowchilla-Kerckhoff 2 115kV (Sharon 0 o, |Update Helms RAS & Kerckhoff 2 PH
FR-SP-T-117 Tap-Oakhurst Jct Section) Gregg-E1 #1 & #2 230kV C5 L-2 N/A 99.9% 101.5% RAS
FR-SP-T-118 Los Banos-Livingston J'ct-C.)anaI 7QkV Melones-Wilson 230kV & Warnerville-Wilson c5 L2 100.7% <90% <90% Actllon Plan. Oro Il_.oma 70 kV Area
(Los Banos-Chevron Pipeline Section) |230kV Reinforcement mitigates later years.
Reconductor limiting section with 477
FR-SP-T-11g|Panoche-Oro Loma T15kV (Panoche- 5 1o camey 230kV & Gates-Gregg 230kv|  C5 L2 1104% | <90% <qpu, [SSAC (224 MVA rating). Line is

Hammonds Section)

limited by 397.5 AAC (87/102MVA
rating)
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

“‘1‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
FR-SP-T-120 |Warnerville-Wilson 230kV Panoche-Kearney 230kV & Gates-Gregg 230kV C5 L-2 100.2% <90% <90% |Action Plan.

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

“3 California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
" : Category 2016 2019 N -
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J

Off-Peak | Light Load

FR-NP-T-q | Coalinga 1-Coalinga 2 70kV (Coalinga | oo 2 2 70Ky Bus C1 Bus 109.6% | 107.5% Redispatch

1-Tornado Tap Section)
FR-NP-T-2 [Panoche-Gates #1 230kV Gates CB312 230kV C2 Breaker 105.6% <90% Redispatch

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

Voltage Deviations

& Y

“ s California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
; ONEyE TIYATES TateT |
FR-SP-VD-1 [Borden 230kV Borden-Gregg 230kV B L-1 8.94% <5% <5y [T e PEUITET TR
FR-SP-VD-2 2:‘8‘2’)@"'3 15KV (Chowchila 115KV, & rand-Chowchilla 115k B L1 10.95% | 12.65% | 13.94% |Add dynamic voltage support at Chowchilla 115KV
FR-SP-VD-3 |Dairyland 115kV Le Grand-Dairyland 115kV B L1 5.70% 5.57% 6.27% [Add dynamic voltage support at Chowchilla 115kV
FR-SP-VD-4 Mendota 115kV (Mendota 115kV Panoche-Mendota 115KV B L1 13.85% <5% <59% Aclztllon Plan. Oro Loma-Mendota 115kV project
Area) mitigates later years.
FR-SP-VD-5 |Angiola 70kV (Kingsburg Area) Kingsburg-Corcoran #2 115kV B L1 6.32% 6.65% 7.24%  |Add dynamic voltage support at Kingsburg 115kV
FR-SP-VD-6 |Dinuba 70KV (Reedley 70kV Area)  |Reedley-Dinuba 70kV B L1 7.87% <5% <5% ?:;lfsn Plan. Reedly-Dinuba 70kV mitigates later
FR-SP-VD-T7 |Caruthers 70kV (Kearney 70kV Area) |Kearney #4 230/70kV B T-1 <5% 5.32% <5% |Verify transformer settings at Kearney
FR-SP-VD-8 |Firebaugh 70kV Oro Loma #2 115/70kV B T-1 9.76% <5% <59 |Action Plan. Oro Loma 70kV Area Reinforcement
mitigates later years.
FR-SP-VD-9 gf‘e';';”“t 15KV (Chowehilla T1SKV" |y o khoff 2 115KV Bus ct Bus 11.49% | 1348% | 14.67% |Add dynamic voltage support at Chowchilla 115KV
FR-SP-VD- [Mendota 115kV (Mendota 115kV Panoche 1 115KV Bus 1 Bus 13.55% <10% <10% A(l:t.|on Plan. Oro Loma-Mendota 115kV project
10 Area) mitigates later years.
FR-SP-VD- [Santa Nella 70kV (Los Banos 70kV Los Banos 70KV Bus 1 Bus 83.60% <10% <10% NQF Solved. Oro Loma 70kV Area Reinforcement
1 Area) mitigates later years.
FR-SP-VD- [Mendota 115kV (Mendota 115kV Panoche CB102 115KV Failure c2 Breaker 17.19% <10% <10% A(l:t.|on Plan. Oro Loma-Mendota 115kV project
12 Area) mitigates later years.
. . . Add dynamic reactive support at Mendota 115kV.
FR 312 VD ife';y)'a”d 119KV (Chowcilla 115kV ngl‘:\jhe Mendota 115KV & Dainland-Le Grand| 5 L-1-1 | 100.00% | 1350% | 18.17% |Case not solved for 2016, but Oro Loma-Mendota
115kV conversion mitigates later years.
FR-SP-VD- [Oakhurst 115kV (Chowchilla 115kV  |Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 20.75% <10% <10% Agtllon Plan. Oro Loma-Mendota 115kV project
14 Area) 115kV mitigates later years.
. . . Add dynamic reactive support at Chowchilla
FR S1IZ VD ireo:;chllla 115kV (Chowchilla 115kV I:;agli)\(;he Mendota 115kV & Wilson-Le Grand c3 LA-1 100.00% 15.52% 16.95% |115kV. Case not solved for 2016, but Oro Loma-

Mendota 115kV conversion mitigates later years.
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Greater Fresno - Summer Peak ‘

“»1 California ISO

VOItage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingency Category Description | Summer | Summer | Summer Potential Mitigation Solutions
Peak Peak Peak

FR-SP-VD- |Oro Loma 70kV (Los Banos 70kV Los Banos-Canal-Oro Loma 70kV & Oro Loma 0

16 Area) 49 115/70kV C3 L-1/T-1 100.00% N/A N/A [Not Solved.
FR'S1';'VD' grr:a';"ma 70KV (Los Banos 70kV '1"'1eglc7yof\‘;””g'or° Loma 70kV & OroLoma#2 | ¢y L-A/T-1 N/A 2767% | 4158% |Add second Mercy Spring-Oro Loma 70KV line
FR-SP-VD- [Bear Valley 70kV (Mariposa 70kV Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 43.55% <10% <10% Mariposa UVLS m|t|lgates .2.016' Oro Loma-

18 Area) 115kV Mendota 115kV project mitigates later years.
FR‘SJ;'VD' Merced 70kV (Mariposa 70KV Area) zfgggﬁi'gf&ndma 115kV & Exchequer-Le C3 L-1-1 <10% <10% 11.64% |Mariposa UVLS mitigates.
FR-Szlz-VD- k/l;r:)iota 115kV (Mendota 115kV ijglc()\c;he-Mendota 115kV & Wilson-Le Grand o3 LA-1 81.55% <10% <10% /:1?;|;)2t§slla:2ie?;oela_tr)sma-Mendota 115kV project
FR'SZF;'VD' Newhall 115kV (Mendota 115kV Area) ngl‘(’\‘;he"v'e“d"ta 115kV & Dairyland-Le Grand |, L-1-1 | 100.00% | 10.98% | 15.24% |Add dynamic reactive support at Mendota 115kV
FR-SP-VD- Wahtoke 115KV (Reedley 70KV Area) McCall-Reedley 115kV (McCall-Wahtoke) & o3 LA-1 12749 <10% <10% Action Plan. McCall-Reedley #2 115kV mitigates

22 Sanger-Reedley 115kV later years.
FR-SZI;-VD- l\;\/rzzt) Fresno 115kV (Sanger 115kV I(ziraelgzron;a1/;|\(/$-8anger 115kV & McCall-West c3 LA-1 <10% <10% 14.98% ??gkc\ilynamlc reactive support at West Fresno
FRSP-VD- ot Solved Wilson #1 & #2 230/115KV c3 TA4  |NotSoved| <10% | <toy |Action Plan. Wilson 115KV Area Reinforcement

24 mitigates later years.
FR'SZF;'VD' Not Solved Los Banos #3 & #4 230/70KV c3 TA1 | NotSolved| <10% | <10% ﬁ\q‘i’t‘i';’;‘t;""lgie?ry"e;‘r’sma 70KV Area Reinforcement
FR_SZIZ_VD' Not Solved I:;:\;(()\ihe-Mendota 115KV & Wilson-Le Grand C3 L-1-1 | NotSolved| <10% <10% [Mitigation alternatives under review
FR'SQF;'VD' Borden 230kV (Borden 230kV Area)  |Borden-Gregg 230KV & Wilson-Gregg 230kV c5 N-2 11.49% | <10% <10% ?ggfs” Plan. Borden 230kV Voltage mitigates later
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns identified.
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak 6 ‘ . .
. 2 California 1ISO
High/Low Voltage ‘ Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
FR-SP-V-1 |Kearney 70kV Base Case A N-0 1.07 1.09 1.08 Check xfmr taps
FR-SP-V-2 |Chowchilla 115KV Le Grand-Chowchila 115kV B L1 09133 0.8918 0.8733 ﬁ\fgk(\j/y”am'c voltage support at Chowchill
FR-SP-V-3 Mendota 115kV (Mendota 115kV Panoche-Mendota 115KV B L1 0.8758 50.90 50.90 Act!on Plallr.w. Oro Loma-Mendota 115kV
Area) project mitigates later years.
FR-SP-V-4 |Kearney 70kV Kearney #2 230/70kV B T-1 <1.10 1.1157 1.1079 Check xfmr taps
FR-SP-V-5 Oakhurst 115kV (Chowchilla 115kV Kerckhoff 2 115KV Bus 1 Bus 0.8792 0.8759 0.8626 Add dynamic voltage support at Chowchilla
Area) 115kV
FR-SP-V-6 f\f::;" Nella 70kV (Los Banos 70V 1, o Banos 70KV Bus Ct Bus 0.1905 >0.90 >0.90  |Not Solved
FR-SP-V-7 |Dunlap 70KV (Reedley 70kV Area)  |McCall CB202 230KV Failure C2 | Breaker | 08858 >0.90 >0.90 l’:‘;gf;‘;’g" Reedly-Orosi 70kV mitigates
FR-5P-y-g [Mendota 115KV (Mendota 115KV | ohe 08102 115KV Failure C2 | Breaker | 08722 >0.90 >090  |Action Plan. Oro Loma-Mendota T15kV
Area) project mitigates later years.
FR-SP-V-9 |Borden 230KV (Borden 230KV Area) Warnerville-Wilson 230kV & Borden-Gregg c3 LA-1 0.8739 5090 5090 Action Plan. Borden 230kV Voltage mitigates
230kV later years.
Add dynamic reactive support at Mendota
Dairyland 115kV (Chowchilla 115kV  |Panoche-Mendota 115kV & Dairyland-Le 115kV. Case not solved for 2016, but Oro
FR-SP-V-10 Area) Grand 115kV c3 LA 0 08615 08069 Loma-Mendota 115kV conversion mitigates
later years.
FR-SP-V-11 Oakhurst 115kV (Chowchilla 115kV  [Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 0.8183 50.90 50.90 Act!on PIgrj. Oro Loma-Mendota 115kV
Area) 115kV project mitigates later years.
Add dynamic reactive support at Chowchilla
FR-SP-V-12 Chowchilla 115kV (Chowchilla 115kV |Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 0 0.8567 0.8378 115kV. Case not solved for 20.16’ but Oro
Area) 115kV Loma-Mendota 115kV conversion mitigates
later years.
Oro Loma 70kV (Los Banos 70kV Los Banos-Canal-Oro Loma 70kV & Oro Not Solved. Use Summer Setup in Los
FR-SP-V-13 Area) Loma #2 115/70kV c3 LA 0 NIA NIA Banos 70kV Area.
Oro Loma 70kV (Los Banos 70kV Mercy Spring-Oro Loma 70kV & Oro Loma Add second Mercy Spring-Oro Loma 70kV
FR-SP-v-14 Area) #2 115/70kV c3 LA N/A 0.738 058% g or consider SPS.
FR-SP-V-15 Bear Valley 70kV (Mariposa 70kV Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 05919 50.90 50.90 Mariposa UVLS mitigates

Area)

115kV

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Peak

“), California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
FR-SP-V-16 Mendota 115kV (Mendota 115kV Panoche-Mendota 115kV & Wilson-Le Grand c3 LA-1 0 50,90 50.90 Act!on Plgrj. Oro Loma-Mendota 115kV
Area) 115kV project mitigates later years.
FR-SP-V-17 Newhall 115kV (Mendota 115kV Panoche-Mendota 115kV & Dairyland-Le c3 LA-1 0 0.8769 0.8261 Add dynamic reactive support at Mendota
Area) Grand 115kV 115kV.
FR-SP-V-18 [Wahtoke 115KV (Reedley 70KV Area) McCall-Reedley 115kV (McCall-Wahtoke) & c3 LA-1 0.8928 50,90 50.90 Ac;t.|on Plan. McCall-Reedley #2 115kV
Sanger-Reedley 115kV mitigates later years.
FR-SP-V-19 West Fresno 115kV (Sanger 115kV | California Ave-Sanger 115kV & McCall-West c3 LA-1 50.90 50,90 0.8361 Add dynamic reactive support at West
Area) Fresno 115kV Fresno 115kV
FR-SP-V-20 |Borden 230KV (Borden 230KV Area) |Borden-Gregg 230KV & Wilson-Gregg 230kV|  C5 N-2 0.8864 >0.90 >0gp  |Action Plan. Borden 230kV Voltage mitigates

later years.
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description ] N/A
Off-Peak Light Load
FR-NP-V-1 |Fresno Wastewater 70kV None A N-0 1.0855 1.0919 Kearney #4 230/70kV is locked.
FR-NP-V-2 [Corcoran 70kV None A N-0 <1.05 1.0628 Under review with PTO
FR-NP-V-3 [Los Banos 70kV None A N-0 <1.05 1.0631 Under review with PTO
FR-NP-V-4 [Exchequer 70kV None A N-0 <1.05 1.0596 Under review with PTO
FR-NP-V-5 [Orosi 70kV None A N-0 <1.05 1.0734 Under review with PTO
FR-NP-V-6 |North Merced 115kV None A N-0 <1.05 1.0577 Under review with PTO
FR-NP-V-7 |Fresno Wastewater 70kV Herndon-Kearney 230kV B L1 <1.05 1.1077 Under review with PTO
FR-NP-V-8 [Fresno Wastewater 70kV Kearney #2 230/70kV B T-1 1.119 <1.05 Under review with PTO
FR-NP-V-9 |Fresno Wastewater 70kV Kearney #4 230/70kV B T-1 <1.05 1.1267 Under review with PTO

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Greater Fresno - Summer Peak

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Greater Fresno - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Greater Fresno - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

L‘)y Cal;

fornia ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Convert Semitropic-Famoso-Kern PP-
KRN-O-SP-T-|LERDO-LRDO JCT 115kV #1 Line  |MT POSO Unit ID 1 B G-1 <100 <100 106 [Kem Oil 70 kV to 115 kV system
01
Convert Semitropic-Famoso-Kern PP-
KRN-O-SP-T-|LIVE OAK-KERN PWR 115 kV #1 Line [Kern Qil-Witco 115 kV Line B L-1 <100 <100 107 [Kem Ol 70 kV to 115 kV system
02
Short term: Action Plan
_ |MT POSO Unit ID 1 & Kern PP-Seventh Lon term: Mitigated by the approved
KRN-O-SP-T- LRDO JCT'KERN O”. 115 kV #1 Line Standard 115 kV Line B G'1/L'1 136 <100 <100 Kern PP 115 kV Area Remforcement
03 Project
_ . Short term: Action Plan
KRN.O.5p.T.| KRN OL J-KERNWATR 115KV #1  |PSE-LVOK Unit ID 1 & Kern-Live Oak 115 kV 8 AL 121 121 <100 |Long term: Wheeler Ridge Junction
04 Line Line Station Project
Short term: Action Plan
PTRL JCT-POSOMTJT 115KV #1  |MT POSO Unit ID 1 & Kern Oil-Witco 115 kV 8 G/ 11 112 16 Long term: Convert Semitropic-
KRN-O-SP-T-|Line Line Famoso-Kern PP-Kern Qil 70 kV to
115 kV system
05
Short term: Action Plan
. |MT POSO Unit ID 1 & Kern Oil-Witco 115 kV Long term: Convert Semitropic-
115 kV system
06
Short term: Action Plan
3 ; Wi Long term: Convert Semitropic-
LIVE OAK-KERN PWR 115 kv #1 Lin || o= -VOK Unit D 18 Kern Oil-Witco 115 kV B G-1/L-1 140 143 148 |Famoso-Kern PP-Kern Oil 70 kV to
KRN-O-SP-T- Line
115 kV system
07
. ) Short term: Action Plan
KRN.0.5p.T| KERN PWR-KERNWATR 115 KV #1  |PSE-LVOK Unit ID 1 & Kern-Live Oak 115 kV 5 G1/L1 123 124 <100 |Long term: Wheeler Ridge Junction
08 Line Line Station Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Peak ‘ . .
e oreond & California ISO
erma verloads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Short term: Action Plan
iWi i i Long term: Convert Semitropic-
<00, p.7.|LERDO-LRDO JCT 15 KV #1 Line fom OlFWikco T15 K/ Line & NTFOSOUNIID) g LG4 | 102 106 110 |FamosoKem PP-Ker Oil 70 kV o
09 115 kV SyStem
Short term: Action Plan
KRN-O-SP-T-|7STNDRD-KERN PWR 115 kV #1 Line|BUS 2E FAULT AT KERN PWR  115.00 C1 BUS 144 145 <100 |Long term: Wheeler Ridge Junction
10 Station Project
Short term: Action Plan
KRN-O-SP-T-|LRDO JCT-7STNDRD 115 kV #1 Line |BUS 2E FAULT AT KERN PWR  115.00 C1 BUS 118 118 <100 |Long term: Wheeler Ridge Junction
1" Station Project
Convert Semitropic-Famoso-Kern PP-
KRN-O-SP-T-|LRDO JCT-KERN OIL 115 kV #1 Line [BUS 2D FAULT AT KERN PWR  115.00 C1 BUS <100 <100 111 |Kem Oil 70 kV to 115 kV system
12
Convert Semitropic-Famoso-Kern PP-
KRN-O-SP-T-|KERN OIL-DSCVRYTP 115 kV #1 Line|BUS FAULT AT LIVE OAK  115.00 C1 BUS <100 <100 108  |Kern Oil 70kV to 115 KV system
13
Convert Semitropic-Famoso-Kern PP-
KRN-O-SP-T-|LIVE OAK-KERN PWR 115 kV #1 Line [BUS E FAULT AT KERN OIL  115.00 C1 BUS <100 <100 107 |Kem Oil 70 kV to 115 kV system
14
Convert Semitropic-Famoso-Kern PP-
KRN-O-SP-T-|LRDO JCT-KERN OIL 115 kV #1 Line |BKR FAILURE KERN PP CB 262 115KV C2 CB <100 <100 114  |Kemn Oil 70 kV to 115 kV system
15
Convert Semitropic-Famoso-Kern PP-
KRN-O-SP-T-|KERN OIL-DSCVRYTP 115 kV #1 Line|BKR FAILURE KERN PP CB 262 115KV c2 CB <100 <100 116  |Kemn Oil 70kV to 115 kV system
16
KRN-O-SP-T- ) Existing Action Plan - Sectionalize
17 TPMNTP1-TUPMAN 115KV #1 Line  |BKR FAILURE MIDWAY CB 392 115KV C2 CB 118 121 129 |1ypman 115KV sub

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Replace terminal limiting equipment
to benefit from the full 420MVA
KERN PWR 115/230 kV #3 Bank BKR FAILURE KERN PP CB 102 115KV C2 CB <100 <100 119  |ransformer rating. Approved Kern
KRN-O-SP-T- PP 230kV Area Reinforcement
18 Project.
Short term: Action Plan
Long term: Mitigated by the
MIDWAY-STCKDLJ1 230 kV #1 Line |V 1away-Kem#3 230 kV Line & Midway-Kem #4) oy L-1-1 103 <100 <00  [approved Midway-Kem PP #1,#3 &
KRN-O-SP-T 230 kV Line #4 230 kV Line Capacity Increase
19 i Project
Short term: Action Plan
Long term: Mitigated by the
MIDWAY-STCKDLJ2 230 kV #1 Line | iaway-Kem #1230 kVLine & Midway-Kem #4 oy L-1-1 135 <100 <100 [approved Midway-Kem PP #1, #3 &
KRN-O-SP-T- 230 kV Line #4 230 kV Line Capacity Increase
20 Project
KRN-O-SP-T- - i Monitor load growth. Reconductor if
M 0-S ARCO-TWSL J1 70 kV #1 Line Gates-Arco 230 kV Line & Arco 230/70 kV #2 c3 TA/L1 97 99 102 g
Bank necessary
Short term: Action Plan (Summer
| Kem Oil-Witco 115 kV Line & Live Oak-Kern Oil operation solution setup)
KRN-O-SP-T- 7STNDRD-KERN PWR 115 kV#1 Line 115 kV Line c3 L-1-1 112 116 <100 Long term: .Wheeler Ridge Junction
22 Station Project
Short term: Action Plan (summer
. |Kern PP-Seventh Standard 115 kV Line & Kern- setup). Mitigated by the approved
KRN-O-SP-T- KERN OIL-DSCVRYTP 115 kV #1 Line Live Oak 115 KV Line C3 L-1-1 106 <100 <100  |Kern PP 115 kV Area Reinforcement

23

Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short term: Action Plan (summer
POSOMTJT-KERN OIL 115KV #1  [Kem PP-Seventh Standard 115 KV Line & Kem setup). Mitigated by the approved
KRN.O-SPT-|Line OilWiteo 115 KV Line C3 L-1-1 109 <100 <100 |Kern PP 115 kV Area Reinforcement
24 Project
Short term: Action Plan (summer
DSCVRYTP-GODN_BER 115kV #1  |Live Oak-Kern Oil 115 KV Line & Ken PP- 3 L1 108 <100 g |SuP); Miigated by the approved
KRN-O-SP-T-|Line Seventh Standard 115 KV Line Kern PP 115 kV Area Reinforcement
25 Project
. . . Convert Semitropic-Famoso-Kern PP-
KRN-O-SP-T- QSCVRYTP-GODN_BER 115kV#1  |Kern-Live Oak 115 kV Line & Live Oak c3 LA/T-1 <100 102 109 [Kem Ol 70 kV to 115 KV system
2% Line 115/9.11 kV GSU Bank
Short term: ction Plan
DSCVRYTP-GODN_BER 115 kV #1  |Live Oak 115/9.11 kV GSU & Kern-Live Oak Long term: Convert Semitropic-
KRN-O-SP-T-|Line 115 kV Line C3 L-A/T-1 100 102 109 |Famoso-Kern PP-Kern Oil 70 kV to
97 115 kV system
Short term: Action Plan (summer
KRN OL J-KERNWATR 115kV #1  |Kem PP-Seventh Standard 115 KV Line & Kern- setup). Mitigated by the approved
KRN.O-SP-T-|Line Live Oak 115 KV Line C3 L-1-1 129 <100 <100 |Kern PP 115 kV Area Reinforcement
28 Project
Short term: Action Plan (summer
KRN OL J-KERNWATR 115kV #1  |Kem Oil-Dexel 115 kV Line & Kem-Live Oak setup). Mitigated by the approved
KRN-O-SP-T-|Line 115 kV Line 3 L-1-1 110 110 <100 |Kemn PP 115 kV Area Reinforcement
29 Project
Short term: Action Plan
PTRL JCT-POSOMTJT 115kV #1  |Kemn Oil-Dexel 115 KV Line & Kern Oil-Witco Long term: Convert Semitropic-
KRN-O-SP-T-|Line 115 kV Line 3 L-1-1 109 "1 114 IFamoso-Kern PP-Kern Oil 70 KV to
30 115 kV system

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Short term: Action Plan
PTRL JCT-POSOMTJT 115 kV #1 Kern Qil-Witco 115 kV Line & Kern PP-Seventh Cc3 L-1-1 141 <100 <100 ong term: Gonver SemiFropic-
KRN-O-SP-T-|Line Standard 115 kV Line Famoso-Kern PP-Kern Oil 70 kV to
31 115 kV system
Short term: Action Plan (summer
. |Kern PP-Seventh Standard 115 kV Line & Kern setup). Mitigated by the approved
KRN-O-SP-T- PTRL JCT-LIVE OAK 115 kV #1 Line Oil-Witco 115 kV Line 3 L-1-1 141 <100 <100  [Kern PP 115 kV Area Reinforcement
32 Project
Short term: Action Plan
. |Kern Oil-Dexel 115 kV Line & Kern Oil-Witco Long term: Convert Semitropic-
KRN-O-SP-T- PTRL JCT-LIVE OAK 115 kV# Line 115 kV Line 3 L-1-1 109 Gl 114 Famoso-Kern PP-Kern Oil 70 kV to
33 115 kV system
Short term: Action Plan (summer
. |Kern PP-Seventh Standard 115 kV Line & Kern setup). Mitigated by the approved
KRN-O-SP-T- LIVE OAK-KERN PWR 115 kV #1 Line Oil-Witco 115 kV Line c3 L-1-1 169 <100 <100  [Kern PP 115 kV Area Reinforcement
34 Project
Short term: Action Plan
i i i-Wi Long term: Convert Semitropic-
. |Kern Qil-Dexel 115 kV Line & Kern Qil-Witco
KRN-O-SP-T- LIVE OAK-KERN PWR 115 kV #1 Line 115 kV Line 3 L-1-1 121 124 130 Famoso-Kern PP-Kern Oil 70 kV to
35 115 kV system
Install SPS as part of the Kern PP
KRN-O-SP-T-|KERN PWR 115/230 kV #3 Bank Kern PP 230/115 kV #4 & #5 Bank C3 T-1-1 149 152 106  [230kV Area Reinforcement Project
36
Short term: Action Plan
; Long term: Convert Semitropic-
KERN PWR-KERNWATR 115 kV #1  |Westpark-Magunden 115 kV Line & (New) ” .
KRN-O-SP-T-|Line Magunden-Wheeler Ridge J 115 kV Line c3 L-1-1 <100 <100 102 |Famoso-Kern PP-Kern Gil 70 kV to
37 115 kV system

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short term: Action Plan (summer
KERN PWR-KERNWATR 115 KV #1 |Live Oak 115/9.11 kv GSU & Kern-Live Oak setup). Mitigated by the approved
KRN-0-SP-T- Line 115 kV Line C3 L-1/T-1 123 124 <100  |Kern PP 115 kV Area Reinforcement
38 Project
KRN-O-SP-T- . Midway-Taft 115 kV Line & Taft-Chalk Cliff 115 Generation dispatch/congestion
29 MIDWAY-CYMRIC 115 KV #1 Line |\ /. C3 L-1-1 110 111 115 | management
KRN-O-SP-T- . |Taft-Chalk Cliff 115 kV Line & Fellows-Midsun Generation dispatch/congestion
40 MIDWAY-OXYBVHTP 115 KV #1 Line |, o' C3 L-1-1 115 115 17 | management
KRN-O-SP-T- . |Midway-Taft 115 kV Line & Taft-Chalk Cliff 115 Generation dispatch/congestion
1 MIDSUN-FELLOWSG 115 kv #1 Line |\ /. C3 L-1-1 123 124 126 |nanagement
KRN-O-SP-T- . |Midway-Taft 115 KV Line & Taft-Chalk Cliff 115 Generation dispatch/congestion
4 CYMRIC-TEXCO_NM 115KV #1 Line |, . C3 L-1-1 112 113 115 | management
KRN-O-SP-T- , Midway-Taft 115 KV Line & Taft-Chalk Cliff 115 Generation dispatch/congestion
43 MIDSET-TAFT 115 kV #1 Line WV Line C3 L-1-1 105 106 108 | management
Short term: Action Plan (summer
. |Kern-Old River #1 70 KV Line & Kern PP setup). Mitigated by the approved
KRN-0O-SP-T- KERN PW2-KERN PW1 70 kv #1 Line 115/70 kV #2 Bank 3 L-1/T-1 134 138 <100  |Kern PP 115 kV Area Reinforcement
Project
44

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Off-Peak & Summer Light Load

California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
- : Category 2016 2019 Mt .
ID Overloaded Facilit Worst Contingenc Catego 7 Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J
Off-Peak | Light Load

No thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Kern Outlying - Summer Peak

Voltage Deviations ‘ 4 Cdllfgggul gewledSng
Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

No voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Off-Peak & Summer Light Load

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns identified.
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Kern Outlying - Summer Peak

£

California ISO

High/Low Voltage \ 1 Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Off-Peak & Summer Light Load é ‘ C |F % |SO
H’gh/LOW Voltage ‘ 1 G I 8}!?20‘ gewed Future
Voltage (PU)
D Substation Worst Contingency Category Catego.ry 2016 Summer| 2019 Summer Potential Mitigation Solutions
Description . Select..
Off-Peak Light Load

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Kern Outlying - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Kern Outlying - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Kern Outlying - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

“}y Call;

fornia ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Central - Summer Peak ‘ . .
&3 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short term: Action Plan
KRN-C-SP-T- |75 TNDRD-KERN PWR 115 kv #1 Ling| B 20 FAULTAT S4TSZKERNPWRTISKV) g BUS 106 107 <100  [Long term: Wheeler Ridge Junction
01 Sub Station Project
Short term: Action Plan (Summer
setup to open CB 182 to sectionalize
KRN-C-SP-T-| - o\ INTP1-TUPMAN 115 kV #1 Line |BKR FAILURE MIDWAY CB 392 115KV C2 CB 136 141 153  |Tupman 115KV sub)
02 Long term: Kern 230 kV Area
Reinforcement Project
Short term: Action Plan (Summer
setup to open CB 182 to sectionalize
KRN-C-SP-T-\ 1o\ INTP2-TUPMAN 115 KV #1 Line [BKR FAILURE MIDWAY CB 392 115KV c2 CB <100 <100 100 |Tupman 115KV sub)
03 Long term: Kern 230 kV Area
Reinforcement Project
Replace terminal limiting equipment
to benefit from the full 420MVA
KRN-C-SPT\ (RN PWR 1151230 kv #3 Bank |BKR FAILURE KERN PP CB 102 115KV C2 cB <100 | <100 106 [transformer rating. Ker PP 230kV
04 Area Reinforcement Project.
Short term: Action Plan
Long term: Mitigated by the
KRN-C-SPT™ | (ERN PP-STCKDLJ1 230 kv #1 Line. |Midway-Kern 230 kv #3 & #4 Lines c3 L-1-1 103 <100 <100 |3Pproved Midway-Kern PP #1, #3 &
05 #4 230 kV Line Capacity Increase
Project
Short term: Action Plan
Long term: Mitigated by the
KRN-C-SP-T-| ERN PP-STCKDLJ2 230 kv #1 Line - |Midway-Kern 230 kv #1 & #4 Lines c3 L-1-1 103 <100 <100  [approved Midway-Kem PP #1, #3 &
06 #4 230 kV Line Capacity Increase
Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Central - Summer Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short term: Action Plan
Long term: Mitigated by the
KRN-C-SP-T- | ERN PP-BKRSFDJ2 230 kV #1 Line | Midway-Kern 230 KV #1 & #3 Lines c3 L-1-1 103 <100 <100 [approved Midway-Kem PP #1, #3 &
07 #4 230 kV Line Capacity Increase
Project
Short term: Action Plan
Long term: Mitigated by the
KRN-C-SP-T- 1 IDWAY-STCKDLJ1 230 kV #1 Line  [Midway-Kern 230 kv #3 & #4 Lines c3 L-1-1 120 <100 <100  [approved Midway-Kern PP #1,#3 &
08 #4 230 kV Line Capacity Increase
Project
Short term: Action Plan
Long term: Mitigated by the
KRN-GSP-T-  IDWAY-STCKDLJ2 230 kV #1 Line  [Midway-Kern 230 kv #1 & #4 Lines c3 L-1-1 151 <100 | <100 ([2pproved Midway-Kem PP#1, #3 &
09 #4 230 kV Line Capacity Increase
Project
Short term: Action Plan (summer
setup).
KRN-C-SP-T- WESTPARK-KERN PWR115kV#1  |Kern PP-Wegtpark 115 k\( #2 and Kern- c3 L1 119 122 <100 |Long term: Mitigated by the approved
10 Line Mgunden-Witco 115 kV Lines Kern PP 115 kV Area Reinforcement
Project
. o Convert Semitropic-Famoso-Kern PP-
KRN'?;SP'T' LIVE OAK-KERN PWR 115 KV #1 Line %'1"5 &atiggs/ %11 kV/GSU & Kem Oil-Witeo c3 | TLA 98 100 105  |Kern Ol 70 kV to 115 kV system
Short term: Action Plan (summer
setup).
KRN-C-SP-T-|| RDO JCT-KERN OIL 115 kv #1 Line | <o PP-Seventh Standard 115kVLine &Mt | o 1 454 100 <100 <100  |Long term: Mitigated by the approved
12 Poso Gen Unit #1 Kern PP 115 kV Area Reinforcement
Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Central - Summer Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short term: Action Plan (summer
. . setup).
KRN-C-SP-T-KRN OL J-KERNWATR 115 KV #1  |Kem PP-Seventh Standard & Live OakKem Oil| ., L1 102 <100 <100  [-ong term: Mitigated by the approved
13 Line 115 kV Lines Kern PP 115 kV Area Reinforcement
Project
_ . . Short term: Action Plan
KRN-C-SP-T- KRN OL J-KERNWATR 115 kV #1 Kern-Live Oak 115 kV Line & Live Oak c3 LA/T-1 100 100 <100 |Long term: Wheeler Ridge Junction
Short term: Action Plan (summer
. setup).
KRN-C-SP-T-1, Ve OAK-KERN PWR 115 kv #1 Line | <o PP-Seventh Standard 115 & Kem Ol c3 L-1-1 103 <100 <100 |-ong term: Mitigated by the approved
15 Witco 115 kV Lines Kern PP 115 kV Area Reinforcement
Project
Replace terminal limiting equipment
to benefit from the full 420MVA
KRN-C-SP-T-1 ERN PWR 1151230 kv #3 Bank  [Kern PP 230/115 kV #4 & #5 Banks c3 T-1-1 153 159 10~ |transformer rating as part of the Kern
16 PP 230kV Area Reinforcement
Project.
Short term: Action Plan (Install SPS
as part of the approved Kern PP 230
KRN-C-SP-T- kV Area Reinforcement Project)
17 KERN PWR 115/230 kV #4 Bank Kern PP 230/115 kV #3 & #5 Banks C3 T-1-1 170 176 <100 |Long term: Kern PP 230 kV Area
Reinforcement Project

California ISO/MID/RT

Page 3 of 11




2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Kern Central - Summer Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short term: Action Plan (Install SPS
as part of the approved Kern PP 230
KRN-C-SP-T- kV Area Reinforcement Project)
18 KERN PWR 115/230 kV #5 Bank Kern PP 230/115 kV #3 & #4 Banks C3 T-1-1 110 114 <100 [Long term: Kern PP 230 kV Area
Reinforcement Project
Short term: Action Plan
KRN-C-SP-T-

KERN PWR-TEVISJ2 115 kV #1 Line |Lamont-Q559 & Kern-Stockdale 115 KV Lines c3 L-1-1 105 107 <100 |Long term: Wheeler Ridge Junction

19 Station Project
Short term: Action Plan (summer
setup).
KRN-C-SP-T- KERN PWR-KERNWATR 115 kV #1  [Kern PP-.Seventh Standard & Live Oak-Kern Oil c3 LA-1 105 <100 <100 Long term: Mitigated by t.he approved
20 Line 115 kV Lines Kern PP 115 kV Area Reinforcement
Project
Short term: Action Plan (summer
. . . setup).
KRN-C-SP-T-|  ERN PWR-KERNWATR 115 #1 Line | oLV Oak 115KV Line & Live Oak c3 L-A/T-1 102 103 <100 |Long term: Mitigated by the approved
21 115/9.11 kV GSU Kern PP 115 kV Area Reinforcement
Project
KRN-C-SP-T- . |Kern-Old River 70 kV #1 Line & Kern PP Action Plan
2 KERN PW2-KERN PW1 70 kV #1 Line 115/70 KV Bank #2 C3 L-1/T-1 129 134 105

California ISO/MID/RT Page 4 of 11



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Central - Summer Off-Peak & Summer Light Load

“‘1 California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
KRN-C-NPK- Drop load/congestion
.01 MIDWAY 230/500 kV #12 Bank BKR FAILURE MIDWAY CB 662 230 kV Sub C2 CB 117 <100 N/A management/SPS

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Central - Summer Peak

Voltage Deviations ‘ 4 Cdllfgggul gewledSng
Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

No voltage deviation concerns were identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Central - Summer Off-Peak & Summer Light Load

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns were identified.
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Kern Central - Summer Peak

£

California ISO

High/Low Voltage \ 1 Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

No high/low voltage concerns were identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Kern Central - Summer Off-Peak & Summer Light Load

o

California ISO

ngh/LOW VOItage ‘ 1 Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

No high/low voltage concerns were identified.

California ISO/MID/RT

Page 9 of 11



2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Kern Central - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Kern Central - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Peak

Thermal Overloads

“} Ca|if§>rnio 1ISO

haping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

2016
Summer
Peak

2019
Summer
Peak

2024
Summer
Peak

Potential Mitigation Solutions

CC-SP-T-01

CRZY_HRS-NTVD SW1 115 kV #1
Line

MOSS LANDING 115 kV CB 120

C2

CB

149

<100

<100

Short term: existing Action Plan.
Long term: Moss Landing BAAH
Project

CC-SP-T-02

NTVD SW1-SALINAS 115 kV #1 Line

MOSS LANDING 115kV CB 120

C2

CB

131

<100

<100

Short term: existing Action Plan.
Long term: Moss Landing BAAH
Project

CC-SP-T-03

CRZY_HRS-NTVD SW2 115 kV #1
Line

MOSS LANDING 115 kV CB 120

C2

CB

149

<100

<100

Short term: existing Action Plan.
Long term: Moss Landing BAAH
Project

CC-SP-T-04

NTVD SW2-SALINAS 115 kV #1 Line

MOSS LANDING 115kV CB 120

C2

CB

131

<100

<100

Short term: existing Action Plan.
Long term: Moss Landing BAAH
Project

CC-SP-T-05

GREN VLY 60/115 kV #1 Bank

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

CC-SP-T-06

GRN VLY1-ERTA JCT 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

CC-SP-T-07

CIC JCT-ERTA JCT 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

CC-SP-T-08

CIC JCT-AGRILINK 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Peak

Thermal Overloads

“} Ca|if§>rnio 1ISO

haping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

2016
Summer
Peak

2019
Summer
Peak

2024
Summer
Peak

Potential Mitigation Solutions

CC-SP-T-09

WTSNVLLE-AGRILINK 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

CC-SP-T-10

WTSNVLLE-GRANT JT 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

CC-SP-T-11

BRIGTANO-GRANT JT 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

CC-SP-T-12

BRIGTANO-LGNSTAP 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

CC-SP-T-13

LGNSTAP-SALINAS2 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

CC-SP-T-14

SALINAS2-SALINAS1 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

CC-SP-T-15

CRZY_HRS-NTVD SW2 115 kV #1
Line

Moss Landing-Salinas 115 kV #1 & #2 Lines

C3

L-1-1

145

<100

<100

Short term: Action Plan.

Long term: Watsonville 115 kV
Voltage Conversion Project and Moss
Landing BAAH Project

California ISO/MID/RT

Page 2 of 28




2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short term: Action Plan.
. Long term: Watsonville 115 kV

Landing BAAH Project
Short term: Action Plan.
Long term: Watsonville 115 kV

CC-SP-T-17 |NTVD SW2-SALINAS 115 kV #1 Line [Moss Landing-Salinas 115 kV #1 & #2 Lines C3 L-1-1 127 <100 <100 Voltage Conversion Project and Moss

Landing BAAH Project

Short term: Action Plan.

Long term: Watsonville 115 kV
CC-SP-T-18 INTVD SW1-SALINAS 115 kV #1 Line [Moss Landing-Salinas 115 kV #1 & #2 Lines C3 L-1-1 127 <100 <100 " |voltage Conversion Project and Moss

Landing BAAH Project

Short term: Action Plan.

Long term: Watsonville 115 kV

Landing BAAH Project

Short term: Action Plan.

Long term: Watsonville 115 kV
CC-SP-T-20 |GREN VLY-ERTA JCT 60 kV #1 Line [Moss Landing-Green Valley 115kV #1 & #2 Ling ~ C3 L-1-1 303 N/A N/A Voltage Conversion Project and Moss

Landing BAAH Project

Short term: Action Plan.

Long term: Watsonville 115 kV

Landing BAAH Project

Short term: Action Plan.

Long term: Watsonville 115 kV
CC-SP-T-22 |CIC JCT-AGRILINK 60 kV #1 Line Moss Landing-Green Valley 115 kV #1 &#2 Ling ~ C3 L-1-1 304 N/A N/A Voltage Conversion Project and Moss

Landing BAAH Project

California ISO/MID/RT Page 3 of 28



2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

Short term: Action Plan.

Long term: Watsonville 115 kV
CC-SP-T-23 |WTSNVLLE-AGRILINK 60 kV #1 Line [Moss Landing-Green Valley 115 kV #1 & #2 Ling  C3 L-1-1 305 N/A N/A" |Voltage Conversion Project and Moss

Landing BAAH Project

Short term: Action Plan.

Long term: Watsonville 115 kV
CC-SP-T-24 |WTSNVLLE-GRANT JT 60 kV #1 Line [Moss Landing-Green Valley 115kV #1 & #2 Ling ~ C3 L-1-1 481 N/A N/A Voltage Conversion Project and Moss

Landing BAAH Project

Short term: Action Plan.

Long term: Watsonville 115 kV
CC-SP-T-25 |BRIGTANO-GRANT JT 60 kV #1 Line [Moss Landing-Green Valley 115 kV #1 & #2 Ling  C3 L-1-1 482 N/A N/A" |Voltage Conversion Project and Moss

Landing BAAH Project

Short term: Action Plan.

Long term: Watsonville 115 kV

Landing BAAH Project

Short term: Action Plan.

Long term: Watsonville 115 kV
CC-SP-T-27 |LGNSTAP-SALINAS2 60 kV #1 Line  [Moss Landing-Green Valley 115 kV #1 & #2 Ling ~ C3 L-1-1 549 N/A N/A Voltage Conversion Project and Moss

Landing BAAH Project

Short term: Action Plan

i Long term: Watsonville 115 kV
EESY‘HRS NTVD SWT 115 kv #1 Moss Landing - Salinas 115 kV #1 and #2 Lines C5 L-2 145 <100 <100 |voltage Conversion Project and

Natividad Substation Project

CC-SP-T-28

Short term: Action Plan

Long term: Watsonville 115 kV
CC-SP-T-29 INTVD SW1-SALINAS 115 kV #1 Line |Moss Landing - Salinas 115 kV #1 and #2 Lines C5 L-2 127 <100 <100 |Voltage Conversion Project and

Natividad Substation Project

California ISO/MID/RT Page 4 of 28



2014-2015 I1SO 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Short term: Action Plan
. Long term: Watsonville 115 kV
Natividad Substation Project
Short term: Action Plan
Long term: Watsonville 115 kV
CC-SP-T-31 INTVD SW2-SALINAS 115 kV #1 Line |Moss Landing - Salinas 115 kV #1 and #2 Lines C5 L-2 127 <100 <100

Voltage Conversion Project and
Natividad Substation Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Central Coast - Winter Peak

Thermal Overloads

“‘% California ISO

Shaping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

2016
Winter
Peak

2019 Winter
Peak

2024
Winter
Peak

Potential Mitigation Solutions

CC-WP-T-01

COBURN 230/60 kV #2 Bank

Coburn 230/60 kV #1 Bank

103

101

100

Activate the existing Coburn
Special Protection Scheme (SPS)

CC-WP-T-02

GREN VLY 60/115 kV #1 Bank

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Existing Action Plan.
Long term: Watsonville 115 kV
Voltage Conversion Project

CC-WP-T-03

GRN VLY1-ERTA JCT 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Existing Action Plan.
Long term: Watsonville 115 kV
Voltage Conversion Project

CC-WP-T-04

CIC JCT-ERTA JCT 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Existing Action Plan.
Long term: Watsonville 115 kV
Voltage Conversion Project

CC-WP-T-05

CIC JCT-AGRILINK 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Existing Action Plan.
Long term: Watsonville 115 kV
Voltage Conversion Project

CC-WP-T-06

WTSNVLLE-AGRILINK 60 kV #1
Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Existing Action Plan.
Long term: Watsonville 115 kV
Voltage Conversion Project

CC-WP-T-07

WTSNVLLE-GRANT JT 60 kV #1
Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Existing Action Plan.
Long term: Watsonville 115 kV
Voltage Conversion Project

CC-WP-T-08

BRIGTANO-GRANT JT 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Existing Action Plan.
Long term: Watsonville 115 kV
Voltage Conversion Project

CC-WP-T-09

BRIGTANO-LGNSTAP 60 kV #1 Line

Moss Landing 115 kV CB 110

C2

CB

Diverge

N/A

N/A

Short term: Existing Action Plan.
Long term: Watsonville 115 kV

Voltage Conversion Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Winter Peak ‘ . .
£-2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
" - Category 2016 . 2024 N ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
Y gency 9 Description | winter 2012!:;(”” Winter g
Peak Peak
Short term: Existing Action Plan.
CC-WP-T-10 |LGNSTAP-SALINAS2 60 KV #1 Line |Moss Landing 115 kV CB 110 C2 CB Diverge N/A N/A  [Long term: Watsonville 115 kV
Voltage Conversion Project
Short term: Existing Action Plan.
CC-WP-T-11 |SALINAS2-SALINAS1 60 kV #1 Line |Moss Landing 115 kV CB 110 C2 CB Diverge N/A N/A  |Long term: Watsonville 115 kV
Voltage Conversion Project
o Activate the existing Coburn
CC-WP-T-12 |COBURN 230/60 KV #2 Bank Coburn 230/60 kV'#1 Bank & King City- c3 | T 119 119 119 |Special Protection Scheme (SPS)
Coburn 60 kV #1 Line
_ Short term: Existing Action Plan.
CC-WP-T-13 |GREN VLY 60115 kv #1 Bank | (oo Landing-Green Valley TISKV#1& | 4 L-1-1 442 N/A /A |Long term: Watsonville 115 kV
#2 Lines Voltage Conversion Project
. Short term: Existing Action Plan.
CC-WP-T-14 |GRN VLY1-ERTA JCT 60 kV #1 Line| 0SS Landing-Green Valley 115 kV #1 & c3 L-1-1 270 N/A /A [Long term: Watsonville 115 kv
#2 Lines Voltage Conversion Project
' Short term: Existing Action Plan.
CC-WP-T-15 |CIC JCT-ERTA JCT 60 kv #1 Ling | 0SS Landing-Green Valley 115 kV #1 & c3 L1-1 272 N/A N/A  |Long term: Watsonville 115 kV
#2 Lines Voltage Conversion Project
_ Short term: Existing Action Plan.
CC-WP-T-16 |CIC JCT-AGRILINK 60 KV #1 Ling | 0SS Landing-Green Valley 115 kV #1 & c3 L-1-1 272 N/A N/A  [Long term: Watsonville 115 kv
#2 Lines Voltage Conversion Project
. Short term: Existing Action Plan.
CC-WP-T-17 WTSNVLLE-AGRILINK 60 kV #1 Mos§ Landing-Green Valley 115 kV #1 & c3 L-1-1 979 N/A N/A  |Long term: Watsonville 115 kV
Line #2 Lines Voltage Conversion Project
_ Short term: Existing Action Plan.
CC-WP-T-18 WTSNVLLE-GRANT JT 60 kV #1 Mos§ Landing-Green Valley 115 kV #1 & c3 L1-1 466 N/A N/A Long term: Watsonville 115 kV
Line #2 Lines Voltage Conversion Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Winter Peak ‘ . .
£-2 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
o - Category | 2016 : 2024 Ny ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
Y gency 9| Description | - Winter 2012!:;(”” Winter g
Peak Peak
. Short term: Existing Action Plan.
CC-WP-T-19 [BRIGTANO-GRANT JT 60 KV #1 Ling 0SS Landing-Green Valley 115 kV#1 & c3 L-1-1 440 N/A N/A  [Long term: Watsonville 115 kv
#2 Lines Voltage Conversion Project
_ Short term: Existing Action Plan.
CC-WP-T-20 |BRIGTANO-LGNSTAP 60 kV #1 Ling| 0SS Landing-Green Valley 115 kV#1 & c3 L-1-1 545 N/A N/A  |Long term: Watsonville 115 kV
#2 Lines Voltage Conversion Project
. Short term: Existing Action Plan.
CC-WP-T-21 |LGNSTAP-SALINAS2 60 kV #1 Line | 0SS Landing-Green Valley 115 kV#1 & c3 L-1-1 545 N/A N/A  [Long term: Watsonville 115 kv
#2 Lines Voltage Conversion Project
_ Short term: Existing Action Plan.
CC-WP-T-22 |GREN VLY 60/115 kv #1 Bank | oSS Landing-Green Valley 115 kV #1 & c5 L-2 Diverge | <100 <100 |Long term: Watsonville 115 kv
#2 Lines Voltage Conversion Project
. Short term: Existing Action Plan.
CC-WP-T-23 |GRN VLY1-ERTA JCT 60 KV #1 Line 105 Landing-Green Valley 115 kV #1 & c5 L-2 Diverge N/A N/A  [Long term: Watsonville 115 kV
#2 Lines Voltage Conversion Project
' Short term: Existing Action Plan.
CC-WP-T-24 [CIC JCT-ERTA JCT 60 kV #1 Ling | 10SS Landing-Green Valley 115 kV #1 & C5 L-2 Diverge N/A N/A  |Long term: Watsonville 115 kV
#2 Lines Voltage Conversion Project
_ Short term: Existing Action Plan.
CC-WP-T-25 [CIC JCT-AGRILINK 60 kV #1 Line | 0SS Landing-Green Valley 115 kV #1 & c5 L-2 Diverge N/A N/A  [Long term: Watsonville 115 kV
#2 Lines Voltage Conversion Project
. Short term: Existing Action Plan.
CC-WP-T-26 WTSNVLLE-AGRILINK 60 kV #1 Mos§ Landing-Green Valley 115 kV #1 & c5 L2 Diverge N/A N/A  |Long term: Watsonville 115 kV
Line #2 Lines Voltage Conversion Project
_ Short term: Existing Action Plan.
CC-WP-T-27 WTSNVLLE-GRANT JT 60 kV #1 Mos§ Landing-Green Valley 115 kV #1 & c5 L2 Diverge N/A N/A  |Long term: Watsonville 115 kV
Line #2 Lines Voltage Conversion Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Winter Peak \ . .
€3 California ISO
Thermal Overloads ‘ Shaping a Renewed Future
Loading (%)
o - Category | 2016 : 2024 Ny ,
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
Y gency 9| Description | - Winter 2012!:;(”” Winter g
Peak Peak
. Short term: Existing Action Plan.
CC-WP-T-28 |BRIGTANO-GRANT JT 60 kV #1 Lind 0SS Landing-Green Valley 115 kV #1 & c5 L-2 Diverge N/A N/A  |Long term: Watsonville 115 kV
#2 Lines Voltage Conversion Project
_ Short term: Existing Action Plan.
CC-WP-T-29 |BRIGTANO-LGNSTAP 60 kV #1 Ling| 0SS Landing-Green Valley 115 kV #1 & c5 L-2 Diverge N/A N/A  [Long term: Watsonville 115 kV
#2 Lines Voltage Conversion Project
. Short term: Existing Action Plan.
CC-WP-T-30 |LGNSTAP-SALINAS2 60 KV #1 Line | 0SS Landing-Green Valley 115 kV #1 & c5 L-2 Diverge N/A N/A  |Long term: Watsonville 115 kV
#2 Lines Voltage Conversion Project
_ Short term: Existing Action Plan.
CC-WP-T-31 |SALINAS2-SALINASH 60 KV #1 Line [ 0SS Landing-Green Valley 115 kV #1 & c5 L-2 Diverge N/A N/A  [Long term: Watsonville 115 kV
#2 Lines Voltage Conversion Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor Y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
CC-NPK-T- Activate Existing Coburn Special
o1 |COBURN 230/60 kv #2 Bank Coburn 230/60 kV #1 Bank B 110 <100 N/A  |brotection Scheme
CC-NPK-T- . - _ Monitor line loading and reconductor
0o |SARDOJ2TEXCOJ260 KV #1 Line |Coburn-Oil Fields 60 kV #2 Line B <100 103 NA | eeded
CC-NPK-T- . - ) Monitor line loading and reconductor
03 |TEXCOJ2-OILFLDS 60 kV #1 Line  |Cobum-Oil Fields 60 kV #2 Line B <100 102 NA | needed
CC-NPK-T- ' o _ Monitor line loading and reconductor
04 TEXCO J1-OILFLDS 60 kV #1 Line  [Coburn-Oil Fields 60 kV #1 Line B <100 103 N/A it needed
Short term: Existing Action Plan
CONPKT- | GREN VLY 601115 kv #1 Bank Moss Landing 115 kV CB 110 C2 Diverge N/A N/A  |Long term: Watsonville 115 kv
05 Voltage Conversion Project
Short term: Existing Action Plan
CONPKT- | GRN VLY1-ERTA JCT 60 kV #1 Line | Moss Landing 115 kv CB 110 c2 Diverge N/A /A |Long term: Watsonville 115 KV
06 Voltage Conversion Project
Short term: Existing Action Plan
CONPKT- 161G JCT-ERTA JCT 60 KV #1 Line | Moss Landing 115 kv CB 110 C2 Diverge N/A N/A  |Long term: Watsonville 115 kV
07 Voltage Conversion Project
Short term: Existing Action Plan
CONPKT- 161G JCT-AGRILINK 60 kV #1 Line | Moss Landing 115 kv CB 110 c2 Diverge N/A /A |Long term: Watsonville 115 KV
08 Voltage Conversion Project
Short term: Existing Action Plan
CCNPKT- | TSNVLLE-AGRILINK 60 kv #1 Line |Moss Landing 115 kv CB 110 C2 Diverge N/A N/A  |Long term: Watsonville 115 kV
09 Voltage Conversion Project
Short term: Existing Action Plan
CC':'EK'T‘ WTSNVLLE-GRANT JT 60 KV #1 Line [Moss Landing 115 kV CB 110 C2 Diverge N/A /A |Long term: Watsonville 115 KV

Voltage Conversion Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
Short term: Existing Action Plan
CCNPK-T- |8RIGTANO-GRANT JT 60 kV #1 Line. | Moss Landing 115 kv CB 110 C2 Diverge N/A N/A  |Long term: Watsonville 115 kv
11 Voltage Conversion Project
Short term: Existing Action Plan
CCNPK-T- |8 RIGTANO-LGNSTAP 60 kv #1 Line. |Moss Landing 115 kv CB 110 c2 Diverge |  NIA N/A  [Long term: Watsonville 115 kV
12 Voltage Conversion Project
Short term: Existing Action Plan
CONPKT- || GNSTAP-SALINAS2 60 kv #1 Line | Moss Landing 115 kv CB 110 C2 Diverge N/A N/A  |Long term: Watsonville 115 kv
13 Voltage Conversion Project
CC-NPK-T- King City-Coburn 60 kV #1 Line & Coburn Activate Existing Coburn Special
14 |COBURN 230/60 kV #2 Bank 230/60 KV #1 Bank c3 123 N/A NA " |protection Scheme
Short term: Existing Action Plan
CONPKT- | GREN VLY 601115 kv #1 Bank Salinas 115/60 KV #2 & #3 Banks c3 237 N/A /A |Long term: Watsonville 115 kv
15 Voltage Conversion Project
Short term: Existing Action Plan
CONPKT | GRN VLY1-ERTA JCT 60 kV #1 Line  [Salinas 115/60 kV #2 & #3 Banks c3 177 N/A N/A  [Long term: Watsonville 115 kV
16 Voltage Conversion Project
Short term: Existing Action Plan
CONPKT- | G1C JCT-AGRILINK 60 KV #1 Line  |Salinas 115/60 KV #2 & 3 Banks c3 176 N/A /A |Long term: Watsonville 115 kv
17 Voltage Conversion Project
Short term: Existing Action Plan
CONPKT IWTSNVLLE-AGRILINK 60 kV #1 Line. [Salinas 115/60 kV #2 & #3 Banks c3 175 N/A N/A  [Long term: Watsonville 115 kV
18 Voltage Conversion Project
. Short term: Existing Action Plan
CC"::K'T' WTSNVLLE-GRANT JT 60 kV #1 Line m;’: Landing-Green Valley 115 kV#1 & #2 c3 267 NIA N/ |Long term: Watsonville 115 kv

Voltage Conversion Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load

Thermal Overloads

“} Ca|if§>rnio 1ISO

haping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
. Short term: Existing Action Plan
CONPKT- | BRIGTANO-GRANT JT 60 kv #1 Line [0S Landing-Green Valley 115V #1 & #2 c3 267 N/A N/A  [Long term: Watsonville 115 kV
20 Lines Voltage Conversion Project
. Short term: Existing Action Plan
CO-NPKT- | BRIGTANO-LGNSTAP 60 kv #1 Ling |05 Landing-Green Valley 115 kV#1 & #2 c3 304 N/A N/A  |Long term: Watsonville 115 kv
21 Lines Voltage Conversion Project
. Short term: Existing Action Plan
CONPKT- | GNSTAP-SALINAS2 60 kv #1 Ling [ MosS Landing-Green Valley 115V #1 & #2 c3 304 N/A N/A  [Long term: Watsonville 115 kV
22 Lines Voltage Conversion Project
. Short term: Existing Action Plan
CCNPK-T- | sREN VLY 601115 kv #1 Bank Moss Landing-Green Valley 115 kV #1 & #2 c5 Diverge N/A N/A  |Long term: Watsonville 115 kV
23 Lines Voltage Conversion Project
. Short term: Existing Action Plan
CONPKT- | GRN VLY1-ERTA JCT 60 kv #1 Line [ 0cS Landing-Green Valley 115V #1 & #2 c5 Diverge |  N/A /A [Long term: Watsonville 115 kV
24 Lines Voltage Conversion Project
. Short term: Existing Action Plan
CONPRT- | Cic JCT-ERTAUCT 60 kv #1 Line | oSS Landing-Green Valley 115 kV#1 & #2 c5 Diverge |  N/A /A |Long term: Watsonville 115 kv
25 Lines Voltage Conversion Project
. Short term: Existing Action Plan
CONPKT- 1Cic JCT-AGRILINK 60 kv #1 Line | oSS Landing-Green Valley 115V #1 & #2 c5 Diverge | N/A /A [Long term: Watsonville 115 kV
26 Lines Voltage Conversion Project
. Short term: Existing Action Plan
CC-NPKT- | W TSNVLLE-AGRILINK 60 KV #1 Line [0S Landing-Green Valley 115 kV #1 &#2 C5 Diverge N/A N/A  |Long term: Watsonville 115 kv
21 Lines Voltage Conversion Project
. Short term: Existing Action Plan
CC";EK'T' WTSNVLLE-GRANT JT 60 kV #1 Line mszz Landing-Green Valley 115 kV #1 & #2 c5 Diverge N/A N/A  |Long term: Watsonville 115 kV

Voltage Conversion Project

California ISO/MID/RT
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2014-2015 I1SO 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 2016 2019 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
. Short term: Existing Action Plan
CONPKT- | BRIGTANO-GRANT JT 60 kv #1 Line [0S Landing-Green Valley 115V #1 & #2 c5 Diverge | N/A N/A  [Long term: Watsonville 115 kV
29 Lines Voltage Conversion Project
. Short term: Existing Action Plan
CC-NPKT- | BRIGTANO-LGNSTAP 60 kv #1 Ling |05 Landing-Green Valley 115 kV#1 & #2 c5 Diverge |  N/A N/A  |Long term: Watsonville 115 kv
30 Lines Voltage Conversion Project
. Short term: Existing Action Plan
CONPKT- || GNSTAP-SALINAS2 60 kv #1 Line |05 Landing-Green Valley 15 kV#1 & #2 c5 Diverge | N/A N/A  [Long term: Watsonville 115 kV

31

Lines

Voltage Conversion Project

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area:

PG&E Central Coast - Summer Peak

Voltage Deviations

‘ Cohfornlo S0

Shaping a Renewed Future

Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Peak

2019
Summer
Peak

2024
Summer
Peak

Potential Mitigation Solutions

CC-SP-VD-01

GREN VLY 60 kV

Green Valley 115/60 #1 Bank

T-1

N/A

N/A

Short term: Existing Action Plan
Long term: Watsonville 115 kV Voltage Conversion
Project and Moss Landing BAAH Project

CC-SP-VD-02

ERTA 60 kV

Green Valley 115/60 #1 Bank

T-1

N/A

N/A

Short term: Existing Action Plan
Long term: Watsonville 115 kV Voltage Conversion
Project and Moss Landing BAAH Project

CC-SP-VD-03

AGRILINK 60 kV

Green Valley 115/60 #1 Bank

N/A

N/A

Short term: Existing Action Plan
Long term: Watsonville 115 kV Voltage Conversion
Project and Moss Landing BAAH Project

CC-SP-VD-04

WTSNVLLE 60 kV

Green Valley 115/60 #1 Bank

T-1

N/A

N/A

Short term: Existing Action Plan
Long term: Watsonville 115 kV Voltage Conversion
Project and Moss Landing BAAH Project

CC-SP-VD-05

GRANT RK 60 kV

Green Valley 115/60 #1 Bank

T-1

N/A

N/A

Short term: Existing Action Plan
Long term: Watsonville 115 kV Voltage Conversion
Project and Moss Landing BAAH Project

CC-SP-VD-06

BRIGTANO 60 kV

Green Valley 115/60 #1 Bank

N/A

N/A

Short term: Existing Action Plan
Long term: Watsonville 115 kV Voltage Conversion
Project and Moss Landing BAAH Project

CC-SP-VD-07

ERTA 60 kV

BUS FAULT AT GRN VLY1 115 kV Sub

C1

BUS

N/A

N/A

Short term: Existing Action Plan
Long term: Watsonville 115 kV Voltage Conversion
Project and Moss Landing BAAH Project

CC-SP-VD-08

AGRILINK 60 kV

BUS FAULT AT GRN VLY1 115 kV Sub

C1

BUS

N/A

N/A

Short term: Existing Action Plan
Long term: Watsonville 115 kV Voltage Conversion
Project and Moss Landing BAAH Project

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area:  PG&E Central Coast - Summer Peak

‘ Cohfornla S0

Voltage Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

Short term: Existing Action Plan

Long term: Watsonville 115 kV Voltage Conversion
CC-SP-VD-09 |GREN VLY 60 kV BUS FAULT AT GRN VLY1 115 kV Sub C1 BUS 14 N/A N/A Project and Moss Landing BAAH Project

Short term: Existing Action Plan

Long term: Watsonville 115 kV Voltage Conversion
CC-SP-VD-10 |WTSNVLLE 60 kV BUS FAULT AT GRN VLY1 115 kV Sub C1 BUS 13 N/A N/A" |Project and Moss Landing BAAH Project

Short term: Existing Action Plan

Long term: Watsonville 115 kV Voltage Conversion
CC-SP-VD-11 |ERTA 60 kV GREEN VALLEY 115kV CB 102 C2 CB 14 N/A N/A" |Project and Moss Landing BAAH Project

Short term: Existing Action Plan

Long term: Watsonville 115 kV Voltage Conversion
CC-SP-VD-12 |AGRILINK 60 kV GREEN VALLEY 115kV CB 102 C2 CB 13 N/A N/A Project and Moss Landing BAAH Project

Short term: Existing Action Plan

Long term: Watsonville 115 kV Voltage Conversion
CC-SP-VD-13 | GREN VLY 60 kV GREEN VALLEY 115kV CB 102 C2 CB 14 N/A N/A Project and Moss Landing BAAH Project

Short term: Existing Action Plan

Long term: Watsonville 115 kV Voltage Conversion
CC-SP-VD-14 |WTSNVLLE 60 kV GREEN VALLEY 115kV CB 102 C2 CB 13 N/A N/A Project and Moss Landing BAAH Project

Short term: Existing Action Plan

Long term: Watsonville 115 kV Voltage Conversion
CC-SP-VD-15 |DOLAN RD 115 kV MOSS LANDING 115 kV CB 120 C2 CB 9 10.202 11.474

Project and Moss Landing BAAH Project

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Winter Peak

Voltage Deviations

“‘% California 1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2916 2919 2924 Potential Mitigation Solutions
Description |  Winter Winter Winter
Peak Peak Peak
Short term: Existing Action Plan
CC—V\éﬁ’—VD GREN VLY 60 kv Green Valley 115/60 #1 Bank B T-1 17 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
Short term: Existing Action Plan
CC—V\(’JZ—VD ERTA 60 kV Green Valley 115/60 #1 Bank B T-1 16 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
Short term: Existing Action Plan
CC—V\éZ—VD AGRILINK 60 kV Green Valley 115/60 #1 Bank B T 15 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
Short term: Existing Action Plan
CC—V\(’)'Z—VD WTSNVLLE 60 kV Green Valley 115/60 #1 Bank B T-1 15 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
Short term: Existing Action Plan
CC—V\(’):—VD GRANT RK 60 kV Green Valley 115/60 #1 Bank B T 1 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
WP \D Short term: Existing Action Plan
ce. 06 |BRIGTANO 6O kv Green Valley 115/60 #1 Bank B T-1 10 N/A N/A  [Long term: Watsonville 115 kV Conversion Project
Short term: Existing Action Plan
CC—V\(’;—VD GREN VLY 60 kV BUS FAULT AT GRN VLY1 115KkV Sub C1 BUS 17 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
WP \D Short term: Existing Action Plan
cc. 08 |ERTABOKV BUS FAULT AT GRN VLY1 115kV Sub C1 BUS 16 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
Short term: Existing Action Plan
CC—V\(’)Z—VD AGRILINK 60 kV BUS FAULT AT GRN VLY1 115kV Sub C1 BUS 15 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
WP VD Short term: Existing Action Plan
cc. 10" |WTSNVLLE 60k BUS FAULT AT GRN VLY1 115kV Sub C1 BUS 15 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
cC WP \D Short term: Existing Action Plan
~41  |GRANTRK60KV BUS FAULT AT GRN VLY1 115 kV Sub C1 BUS 11 N/A N/A  |Long term: Watsonville 115 kV Conversion Project

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Winter Peak

Voltage Deviations

“‘% California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Category 2916 2919 2924 Potential Mitigation Solutions
Description |  Winter Winter Winter
Peak Peak Peak
Short term: Existing Action Plan
CC—VXZ—VD BRIGTANO 60 kV BUS FAULT AT GRN VLY1 115kV Sub C1 BUS 10 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
Short term: Existing Action Plan
CC—V\:Z—VD GREN VLY 60 kV GREEN VALLEY 115 kV CB 102 C2 CB 17 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
Short term: Existing Action Plan
CC—V!Z—VD ERTA 60 kV GREEN VALLEY 115 kV CB 102 C2 CB 16 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
WP \D Short term: Existing Action Plan
cC 15 AGRILINK 60 kV GREEN VALLEY 115 kV CB 102 c2 CB 15 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
Short term: Existing Action Plan
CC—V\1’§—VD WTSNVLLE 60 kV GREEN VALLEY 115 kV CB 102 C2 CB 15 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
WP \D Short term: Existing Action Plan
cC 17 |GRANTRKG0 kv GREEN VALLEY 115 kV CB 102 C2 CB 10 N/A N/A  |Long term: Watsonville 115 kV Conversion Project
Short term: Existing Action Plan
CC—VXZ—VD BRIGTANO 60 kV GREEN VALLEY 115 kV CB 102 C2 CB 10 N/A N/A  |Long term: Watsonville 115 kV Conversion Project

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load

Voltage Deviations

“3 California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- : Category | 2016 2019 R :
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer N/A 9
Off-Peak | Light Load
Short term: Action Plan
CC—NET—VD GREN VLY 60 kV Green Valley 115/60 #1 Bank Long term: Watsonville 115 kV Voltage Conversion
- B T-1 9 N/A NA  |Project
Short term: Action Plan
CC_NPK_VD ERTA 60 kV Green Valley 115/60 #1 Bank Long term: Watsonville 115 kV Voltage Conversion
02 Project
B T-1 9 N/A NA  |TTOec
Short term: Action Plan
CC_NPK_VD AGRILINK 60 kV Green Valley 115/60 #1 Bank Long term: Watsonville 115 kV Voltage Conversion
03 Project
B T-1 8 N/A N/A  |roee
Short term: Action Plan
CC_NPK_VD WTSNVLLE 60 kV Green Valley 115/60 #1 Bank Long term: Watsonville 115 kV Voltage Conversion
0 B T-1 8 N/A NA  |Project
Short term: Action Plan
CC_NPK_VD GRANT RK 60 kV Green Valley 115/60 #1 Bank Long term: Watsonville 115 kV Voltage Conversion
05 Project
B T-1 6 N/A N/A  |rolee
Short term: Action Plan
CC_NPK_VD BRIGTANO 60 kV Green Valley 115/60 #1 Bank Long term: Watsonville 115 kV Voltage Conversion
0 B T-1 6 N/A NA  |Project

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Peak

“3 California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category e !
D Substation Worst Contingency Category Description 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
Peak Peak Peak
ERTA 60 kv Base Case Short term: Action Plan
A Normal 1.06 N/A N/A Long term: Watsonville 115 kV Voltage
CC-SP-V-01 Conversion Project
AGRILINK 60 kV Base Case Short term: Action Plan
A Normal 1.05 N/A N/A Long term: Watsonville 115 kV Voltage
CC-SP-V-02 Conversion Project
WTSNVLLE 60 kV Base Case Short term: Action Plan
A Normal 1.05 N/A N/A Long term: Watsonville 115 kV Voltage
CC-SP-V-03 Conversion Project
CC-SP-V-04 (CSTRVLLE 115 kV Base Case A Normal 1.05 <1.05 <1.05  |Under review with PTO
CC-SP-V-05 [DOLAN RD 115 kV Base Case A Normal 1.05 <1.05 <1.05 Under review with PTO

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Winter Peak

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
ID Substation Worst Contingency Category Diztzer?p(:irg 0 2016 Winter | 2019 Winter | 2024 Winter Potential Mitigation Solutions
Peak Peak Peak
Under review with PTO
CC-WP-V-01 |ERTA 60 kV A Normal 1.05 N/A N/A
Base Case
Under review with PTO
CC-WP-V-02 DOLAN RD 115 kV Base Case A Normal 1.06 1.05 <1.05
Under review with PTO
CC-WP-V-03 CSTRVLLE 115 kV Base Case A Normal 1.05 1.05 <1.05
Short term: Existing Action Plan
CC-WP-V-04 |ERTA 60 kV B T1 0.89 N/A N/A Long term: Watsonville 115 kV Voltage
B3_8_Green Valley 115/60 Transformer #1 Conversion Project
Short term: Existing Action Plan
CC-WP-V-05 [AGRILINK 60 kV B T-1 0.89 N/A N/A Long term: Watsonville 115 kV Voltage
B3_8_Green Valley 115/60 Transformer #1 Conversion Project
Short term: Existing Action Plan
CC-WP-V-06 |WTSNVLLE 60 kV B T-1 0.89 N/A N/A Long term: Watsonville 115 kV Voltage
B3_8_Green Valley 115/60 Transformer #1 Conversion Project
Short term: Existing Action Plan
CC-WP-V-07 |ERTA 60 kV C1 BUS 0.89 N/A N/A Long term: Watsonville 115 kV Voltage
BUS FAULT AT GRN VLY1 115 kV Sub Conversion Project
Short term: Existing Action Plan
CC-WP-V-08 |AGRILINK 60 kV C1 BUS 0.89 N/A N/A Long term: Watsonville 115 kV Voltage
BUS FAULT AT GRN VLY1 115 kV Sub Conversion Project
Short term: Existing Action Plan
CC-WP-V-09 |WTSNVLLE 60 kV C1 BUS 0.89 N/A N/A Long term: Watsonville 115 kV Voltage
BUS FAULT AT GRN VLY1 115 kV Sub Conversion Project
Short term: Existing Action Plan
CC-WP-V-10 |ERTA 60 kV Cc2 CB 0.89 N/A N/A Long term: Watsonville 115 kV Voltage
GREEN VALLEY 115 kV CB 102 Conversion Project
Short term: Existing Action Plan
CC-WP-V-11 |AGRILINK 60 kV C2 CB 0.89 N/A N/A Long term: Watsonville 115 kV Voltage
GREEN VALLEY 115 kV CB 102 Conversion Project
Short term: Existing Action Plan
CC-WP-V-12 [WTSNVLLE 60 kV c2 CB 0.89 N/A N/A Long term: Watsonville 115 kV Voltage

GREEN VALLEY 115kV CB 102

Conversion Project

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load ‘ ) C | F . |SO
High/Low Voltage ‘ y o ga,':,,gal gewed Future
Voltage (PU)
D Substation Worst Contingency Category Dij:erigpc:irg n Sun?r(r):e? of 201. 9 Summer N/A Potential Mitigation Solutions
Peak Light Load
gf NPKV- | cRusHER 60 kv Base Case A Normal 1.06 <1.05 na |Underreviewwith PTO
SZC NPKYV- g1 BasN 60 kv Base Case A Normal 1.06 <1.05 na |Underreviewwith PTO
&C NPKY- onE sTR 60 kv Base Case A Normal 1.06 <1.05 na |Underreviewwith PTO
gf'NPK'V' PT MRTTI 60 kV Base Case A Normal 1.06 <1.05 N | nderreviewwith PTO
gsc NPKV- |hoLsT D 115 kv Base Case A Normal |  <1.05 1.05 N | nderreviewwith PTO
gg NPKY-" |RoB ROY 115 kv Base Case A Normal |  <1.05 1.05 N | nderreviewwith PTO
S7C NPKV= I saLINAS 115 kv Base Case A Normal |  <1.05 1.06 N | nderreviewwith PTO
OCSC NPKY- |soLeDAD 115 kv Base Case A Nomal |  <1.05 1.05 N |nderreviewwith PTO
chc NPKY- |BriGTANO 115 KV Base Case A Nomal |  <1.05 1.05 N |nderreviewwith PTO
?00 NPKY= | CsTRVLLE 115 kv Base Case A Nomal |  <1.05 1.06 N |nderreviewwith PTO
?10 NPKY= | DEL MNTE 115 kv Base Case A Normal <1.05 1.06 N/A Under review with PTO
1C2C NPKY= | poLan RD 115 kv Base Case A Normal <1.05 1.06 N/A Under review with PTO
1C3C NPKV= | GRANT RK 115 kv Base Case A Normal <1.05 1.05 N/A Under review with PTO
?f'NPK'V' GRN VLY1 115 kV Base Case A Normal <1.05 1.05 N/A Under review with PTO
1C5C NPKY= | srN VLY2 115 kv Base Case A Normal <1.05 1.05 N/A Under review with PTO
105 NPKY= lhoLLisTR 115 kv Base Case A Normal <1.05 1.05 N/A Under review with PTO

California ISO/MID/RT Page 21 of 28



2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
D Substation Worst Contingency Category Category 2016 2019 Summer Potential Mitigation Solutions
Description | Summer Off] “ N/A
Light Load
Peak
CC-NPK-V- Under review with PTO
17 NATIVDAD 115 kV Base Case A Normal <1.05 1.06 N/A
CC-NPK-V- Under review with PTO
18 PRUNEDLE 115 kV Base Case A Normal <1.05 1.06 N/A
CC-NPK-V- Under review with PTO
19 SNBENITO 115 kV Base Case A Normal <1.05 1.06 N/A
CC-NPK-V- Under review with PTO
20 WTSNVLLE 115 kV Base Case A Normal <1.05 1.05 N/A

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Winter Peak

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)

2016 Winter
Peak

2019 Winter
Peak

2024 Summer
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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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT

Page 25 of 28



2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Central Coast - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Winter Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

ID

Substation

Load Served (MW)

2016 Winter Peak

2019 Winter Peak

2024 Winter Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Central Coast - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

“3 Cali

fornia 1ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A

Off-Peak | Light Load

Short term: Existing Action Plan

LP-SP-T-01 |SAN MIGL-COLNGA 1 70 kV #1 Line |Templeton 230/70 kV #1 Bank B T-1 Diverge <100 <100 |Long term: Mitigated by the Estrella
Substation Project

Short term: Existing Action Plan

LP-SP-T-02 SN LS OB-CARRIZO 115 kV #1 Line |MORRO BAY 230 kV CB 612 C2 CB Diverge <100 <100 |Long term: Mitigated by the Estrella
Substation Project

. Estrella 230/70 kV & Templeton 230/70 kV Install SPS to trip Q877 as part of the
LP-SP-T-03 |SAN MIGL-COLNGA 1 70 kV #1 Line Banks C3 T-1-1 <100 210 216 Estrella Project
Install SPS to trip Q877 as part of the
LP-SP-T-04 |SAN MIGL-ESTRELLA 70 kv #1 Line |Co1ela 230170 kV & Templeton 230770k c3 T-1-1 <100 181 185 o P
Banks Estrella Project
. [Morro Bay-Templeton & Templeton-Gates 230 Install SPS to trip Q877 as part of the
LP-SP-T-05 |ESTRELLA-PSA RBLS 70 kV #1 Line KV Lines C3 L-1-1 <100 109 108 Estrella Project

Short term: Existing Action Plan

Long term: Mitigated by the Morro
LP-SP-T-06 [MORRO BY 115/230 kV #6 Bank Mesa 230/115 kV Bank #2 & #3 C3 T-1-1 146 <100 <100 Bay Transformer Addition Project

Short term: Existing Action Plan
c3 L-1-1 229 <100 <100 [|Long term: Mitigated by the Estrella
Substation Project

Morro Bay-Templeton & Templeton-Gates 230

LP-SP-T-07 |SAN MIGL-COLNGA 1 70 kV #1 Line .
kV Lines

. Short term: Existing Action Plan
Templeton-Gates 230 kV Line & Templeton 3 LA/T-1 175 <100 <100 |Long term: Mitigated by the Estrella

LP-SP-T-08 [SAN MIGL-PSA RBLS 70 kV #1 Line
230/70 kV Bank Substation Project

Short term: Existing Action Plan
C3 L-1-1 138 <100 <100 [|Long term: Mitigated by the Estrella
Substation Project

Morro Bay-Templeton & Templeton-Gates 230

LP-SP-T-09 |[TEMPLT7-TEMPL J2 70 kV #1 Line .
kV Lines

Short term: Existing Action Plan
c3 L-1-1 132 <100 <100 [|Long term: Mitigated by the Estrella
Substation Project

Morro Bay-Templeton & Templeton-Gates 230

LP-SP-T-10 |TEMPL J2-ATASCDRO 70 kV #1 Line .
kV Lines

California ISO/MID/RT Page 1 of 15



2014-2015 I1SO Reliability Assessment - Study Results

Study Area:

PG&E Los Padres - Summer Peak

Thermal Overloads

“‘,‘ California ISO

Shaping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)

2016
Summer
Off-Peak

2019
Summer
Light Load

N/A

Potential Mitigation Solutions

LP-SP-T-11

ATASCDRO-SN LS OB 70 kV #1 Line

Morro Bay-Templeton & Templeton-Gates 230
kV Lines

C3

L-1-1

171

<100

<100

Short term: Existing Action Plan
Long term: Mitigated by the Estrella
Substation Project

LP-SP-T-12

ATASCDRO-CACOS J2 70 kV #1 Line

Morro Bay-Templeton & Templeton-Gates 230
kV Lines

C3

L-1-1

126

<100

<100

Short term: Existing Action Plan
Long term: Mitigated by the Estrella
Substation Project

LP-SP-T-13

CACOS J2-CAYUCOS 70 kV #1 Line

Morro Bay-Templeton & Templeton-Gates 230
kV Lines

C3

L-1-1

131

<100

<100

Short term: Existing Action Plan
Long term: Mitigated by the Estrella
Substation Project

LP-SP-T-14

MUSTNG J-SN LS OB 70 kV #1 Line

Morro Bay-Templeton & Templeton-Gates 230
kV Lines

C3

L-1-1

153

<100

<100

Short term: Existing Action Plan
Long term: Mitigated by the Estrella
Substation Project

LP-SP-T-15

MORRO BY-GLDTRJC1 115 kV #1
Line

Morro Bay-Mesa & Diablo-Mesa 230 kV Lines

C3

L-1-1

137

149

<100

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
Long term: Midway-Andrew 230 kV
Project

LP-SP-T-16

GLDTRJCA-FTHILTP2 115 kV #1 Line

Morro Bay-Mesa & Diablo-Mesa 230 kV Lines

C3

L-1-1

124

138

<100

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
Long term: Midway-Andrew 230 kV
Project

LP-SP-T-17

FTHILTP2-SN LS OB 115 kV #1 Line

Morro Bay-Mesa & Diablo-Mesa 230 kV Lines

C3

125

139

<100

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
Long term: Midway-Andrew 230 kV
Project

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

“‘,‘ California ISO

Thermal oveﬂoads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
LP-SP-T-18 mr?eRRo BY-GLDTRICZ TS KV#1 30110 Bay-Mesa & Diablo-Mesa 230 kv Lines | C3 L-1-1 133 146 <100 ILDO”,Q tf”“: Midway-Andrew 230 kv
rojec
Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
LP-SP-T-19 |GLDTRJC2-FTHILTP1 115 KV #1 Line |Mesa 230/115 kV Bank #2 & #3 c3 T-1-1 133 145 <100 ;0”.9 tterm: Midway-Andrew 230 kV
rojec
Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
LP-SP-T-20 |FTHILTP1-SN LS OB 115 kV #1 Line |Morro Bay-Mesa & Diablo-Mesa 230 kV Lines |  C3 L-1-1 128 141 <100  [Long term: Midway-Andrew 230 kV

Project

Short term: Action Plan - - modified
. Santa Maria /Mesa SPS/UVLS
Morro Bay-Mesa & Morro Bay-Diablo 230 kV c3 L-1-1 139 130 <100  [Long term: Midway-Andrew 230 kv

LP-SP-T-21 [SN LS OB-CARRIZO 115 kV #1 Line |, . ;
Lines Project

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS

LP-SP-T-22 |SN LS OB-SNTA MRA 115 kV #1 Line |Morro Bay-Mesa & Diablo-Mesa 230 kV Lines |  C3 L-1-1 276 307 <100 'F-)O”'g tf”“: Midway-Andrew 230 kV
rojec

California ISO/MID/RT Page 3 of 15



2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

Thermal Overloads

“‘,‘ California ISO

Shaping a Renewed Future

Loading (%)

Category 2016 2019
Description [ Summer | Summer N/A
Off-Peak | Light Load

ID Overloaded Facility Worst Contingency Category Potential Mitigation Solutions

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
Long term: Midway-Andrew 230 kV
Project

LP-SP-T-23 |SNTA MRA-FRWAYTP 115 kV #1 Line |Mesa-Divide 115 kV #1 & #2 Lines C3 L-1-1 117 114 <100

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS

LP-SP-T-24 |SNTAMRTP-FAIRWAY 115 KV #1 Line | Mesa 230/115 kV Bank #2 & #3 c3 T-1-1 101 <100 ;0”,9 tte”“: Midway-Andrew 230 kV
rojec

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
Long term: Midway-Andrew 230 kV

LP-SP-T-25 |SN LS OB-OCEANO 115 kV #1 Line  [Morro Bay-Diablo & Diablo-Mesa 230 kV Lines C3 L-1-1 228 250 <100 Proiect
rojec

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS

LP-SP-T-26 |OCEANO-UNION OL 115KV #1 Line |Morro Bay-Mesa & Diablo-Mesa 230 kV Lines |  C3 L1-1 181 201 <100 ;0”,9 tte”“: Midway-Andrew 230 kV
rojec

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
MESA_PGE-UNION OL 115 KV#T 110110 Bay-Mesa & Diablo-Mesa 230 kv Lines | C3 L-1-1 181 193 <100 [Long term: Midway-Andrew 230 kv

LP-SP-T-27 |1 !
Line Project

California ISO/MID/RT Page 4 of 15



2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

“‘,‘ California ISO

Thermal oveﬂoads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
LP-SP-T-28 MESA—PGE'S'M'ASSO MSKVHT 1\ tesa-Divide 115 kV #1 & #2 Lines c3 L-1-1 140 <100 <100 ILDO”,Q tf”“: Midway-Andrew 230 kV
rojec

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS

LP-SP-T-29 |S.M.ASSO-SISQUOC 115 KV #1 Line |Mesa-Divide 115 KV #1 & #2 Lines c3 L-1-1 140 <100 <100 ;0”.9 tterm: Midway-Andrew 230 kV
rojec

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS

LP-SP-T-30 [SISQUOC-PALMR 115KV #1 Line  |Mesa-Divide 115 kV #1 & #2 Lines c3 L-1-1 302 286 <100 ;0”,9 t?”“: Midway-Andrew 230 kV
rojec

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS

LP-SP-T-31 [PALMR-ZACA 115 kV #1 Line Mesa-Divide 115 KV #1 & #2 Lines c3 L-1-1 208 282 <100 ;0”,9 tte”“: Midway-Andrew 230 kV
rojec

Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS

LP-SP-T-32 |S.YNZ JT-ZACA 115 KV #1 Line Mesa-Divide 115 kV #1 & #2 Lines c3 L-1-1 334 317 <100 ;0”_9 tf”‘“ Midway-Andrew 230 kv
rojec
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

“3‘ California ISO

Thermal oveﬂoads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
Short term; Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
LP-SP-T-33 [S.YNZ JT-CABRILLO 115KV #1 Line [Mesa-Divide 115 kV #1 & #2 Lines c3 L-1-1 120 114 <100 ILDO”,Q tf”“: Midway-Andrew 230 kV
rojec
Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
LP-SP-T-34 |LOMPCJ1-CABRILLO 115 KV #1 Line |Mesa-Divide 115 KV #1 & #2 Lines c3 L-1-1 110 104 <100 ;0”.9 tte”“: Midway-Andrew 230 kV
rojec
Short term: Action Plan - - modified
Santa Maria /Mesa SPS/UVLS
LP-SP-T-35 [SURF JCT-LOMPCJ1 115 kV #1 Line [Mesa-Divide 115 kV #1 & #2 Lines c3 L-1-1 110 104 <100 ;0”,9 t?”“: Midway-Andrew 230 kV
rojec
Short term: Action Plan - - modified
. Santa Maria /Mesa SPS/UVLS
LP-SP-T-36 |SN LS OB-CARRIZO 115 KV #1 Line m;’g: Bay-Mesa and Morro Bay-Diablo 230KV | - L-1-1 135 125 <100 ;0”,9 tte”": Midway-Andrew 230 kV
rojec

California ISO/MID/RT Page 6 of 15



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load

“3‘ California ISO

Thermal oveﬂoads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
) . Install SPS to trip Q877 as part of the
LP-NPK-T-01|SAN MIGL-COLNGA 1 70 KV #1 Line |Paso Robles-Templeton 70 kV Line B L-1 115 <100 NA sl Project
-Di . Install SPS to trip Q877 as part of the
LP-NPK-T-02|SN LS OB-SNTA MRA 115 kv #1 Line | MO Bay-Diablo & Morro Bay-Mesa 230 kv 3 L-1-1 112 105 N/A o P
Lines Estrella Project
Short term: Action Plan
LP-NPK-T-03|SISQUOC-PALMR 115 kV #1 Line  |Mesa-Divide 115 kV #1 & #2 Lines C3 L-1-1 116 108 N/A  |Long term: Mitigated by the Midway-
Andrew 230 kV Project
Short term: Action Plan
LP-NPK-T-04 |PALMR-ZACA 115 kV #1 Line Mesa-Divide 115KV #1 & #2 Lines C3 L-1-1 114 107 N/A  |Long term: Mitigated by the Midway-
Andrew 230 kV Project
Short term: Action Plan
LP-NPK-T-05|S.YNZ JT-ZACA 115 kV #1 Line Mesa-Divide 115 kV #1 & #2 Lines c3 L-1-1 129 121 N/A  |Long term: Mitigated by the Midway-
Andrew 230 kV Project

California ISO/MID/RT Page 7 of 15



2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

Voltage Deviations ‘ 4 Cdllfgggul gewledSng
Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

No voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns identified.

California ISO/MID/RT Page 9 of 15



2014-2015 1SO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

£

California ISO

High/Low Voltage \ 1 Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load & ‘ . .
High/Low Voltage ‘ 4 Cdl IF&EQ al gewle§:8
Voltage (PU)
D Substation Worst Contingency Category Dij:erigp(:irg n 2016 Summer| 2019 Summer N/A Potential Mitigation Solutions
Off-Peak Light Load

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: PG&E Los Padres - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: PG&E Los Padres - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO 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

“}y Cali

fornia ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Peak

“3‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Eldorado-Lugo 500 kV line B L-1 <100% <100% 95%
Eldorado-Lugo & Eldorado-Mohave or
Mohave-Lugo 500 kV lines C L-AA-1 <100% <100% 125% System adjustments after initial
contingency including bypassing
series caps per ISO OP 6610,
Bulk-SP-T-1 [Lugo — Victorville 500 kV line utilizing Preferred Resources and
Eldorado-Lugo & N.Gila-Imperial Valley 500 . . ., |Energy Storage (PR&ES) along with
Delaney-Colorado River 500 kV line.
Otay Mesa-Tijuana 230 kV line or Eco-Miguel & Ocotillo-Suncrest 500 kV lines
other CFE facilities that trigger tripping |(without system adjustments after initial C L-1/L-1 164% 129% 1%  |System adjustments after initial
of the line (worst loading reported) contingency) contingency including generation
redispatch (2016SP & 2019SP),
dispatching existing and authorized
PR&ES in SCE and SDGE areas
Bulk-SP-T-2 (2024SP), adjusting ISO approved
Eco-Miguel & Ocotillo-Suncrest 500 kV lines phase shifter (2019SP & 2024SP),
N/A with Otay Mesa—leuana 230 kV line trlpped C L1/L-1 Diverged Diverged Diverged and bypassing 500 kV series

(without system adjustments after initial
contingency)

capacitors as needed. Review the
Path 44 flow threshold setting of the
SDGE safety net (2016SP).

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak & Summer Light Load

“‘1 California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer EallWinter
Off-Peak | Light Load

No thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak with Path 46 (WOR) and Path 49 (EOR) Stressed

‘ — Cohfornla ISO

Thermal overloads 1opmg a Renewed Future
Loading (%)
. . Category 2016 S .
ID Overloaded Facilit Worst Contingenc Catego e Potential Mitigation Solutions
y gency 9| Description | Summer N/A N/A J
Off-Peak
Bulk- . .
. . Devers-Valley #1 & #2 500 kV lines after i 0 ISO Operating Procedure OP 7750 or
WO_?_/_EOR Devers-Vista 230 kV fine tripping participating generation per WOD RAS ¢ L2 102% WOD RAS Safety net
Palo Verde-Colorado River & Imperial
Bulk- Valley-N.Gila 500 kV lines
WORJEOR |Diverged (without reducing transfers on WOR & EOR ¢ L-AL-1 | Diverged
-T-2 - .
after the initial contingency)
Bulk- Palo Verde-Colorado River & Eldorado—Lugo
WOR/EOR  |Lugo-Victorville 500 kV line 500 kV lines (without reducing transfers on C L-1/L1 128%
-T-3 WOR & EOR after the initial contingency)
Reduce transfers on WOR/EOR after
Bulk. Navajo-Crystal & Perkins-Mead or initial contingency
. . Perkins—Westwing 500 kV lines (without e 0
WO_F;/_EOR Eldorado-Moenkopi 500 kV line reducing transfers on WOR & EOR after the C L-1/L-1 130%
initial contingency)
Bulk- Eldorado-Moenkopi & Perkins—-Mead or
Navajo—Crystal 500 kV line series Perkins—Westwing 500 kV lines (without e 0
WO_I.T_/_EOR capacitors reducing transfers on WOR & EOR after the ¢ LA 126%
initial contingency)

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Peak

Voltage Deviations ‘ 4 Cdllfgggul gewledSng
Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

No voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak & Summer Light Load

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 2024 Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load | Mo Winter

No voltage deviation concerns identified.

California ISO/MID/RT Page 5 of 22



2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak with Path 46 (WOR) and Path 49 (EOR) Stressed

ED alifarn
Voltage Deviations ‘ 4 Callfg}!:gol Rgnewledngz
Post Cont. Voltage Deviation %
ID Substation Worst Contingency Category Categow 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer FallWinter
Off-Peak | Light Load

No voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: Consolidated Southern CA SCE - Summer Peak

£ 3 Cali

fornia ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

No thigh/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak & Summer Light Load & ‘ . .
High/Low Voltage ‘ 4 Cdl IF&EQ al gewle§:8
Voltage (PU)
D Substation Worst Contingency Category Dij:er?pc;irgn 2016 Summer| 2019 Summer 2024 FallWinter Potential Mitigation Solutions
i

Off-Peak

Light Load

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak with Path 46 (WOR) and Path 49 (EOR) Stressed

B ~aliforn
High/Low Voltage L~ 4 Cali FS[? : ROWIaSF.O
Voltage (PU)
D Substation Worst Contingency Category Category 2016 Summer| 2019 Summer Potential Mitigation Solutions
Description 2024 Fall/Winter

Off-Peak

Light Load

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Peak

o

N =3 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Categow ransient Stabilty Performance Potential Mitigation Solutions
Description 2016 Summer Peak 2019 Summer Peak 2024 Summer Peak

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak & Summer Light Load

Transient Stability

&5 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2016 Summer Off-Peak

2019 Summer Light Load

2024 Fall/Winter

Potential Mitigation Solutions

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak with Path 46 (WOR) and Path 49 (EOR) Stressed

“’3 Cali

fornia ISO

Shaping a Renewed Future

Transient Stability
Transient Stability Perf
ID Contingency Category Catego_ry [onsie — Ty - eromane Potential Mitigation Solutions
Description | 2016 Summer Off-Peak N/A N/A
Bulk- Palo Verde—Colorado River & Imperial
Valley-N.Gila 500 kV lines . Reduce transfers on WOR/EOR after initial
WC_)FS/EOR (without reducing transfers on WOR & EOR ¢ LARA Diverged contingency

after the initial contingency)

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Peak

Post-Transient Thermal Overloads

“3 California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019 2024
Summer Summer Summer
Peak Peak Peak

Potential Mitigation Solutions

No post-transient thermal concerns identified.

California ISO/MID/RT

Page 13 of 22



2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak & Summer Light Load

Post-Transient Thermal Overloads

“j% California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019 2004
Summer | Summer Fall/Winter
Off-Peak | Light Load

Potential Mitigation Solutions

No post-transient thermal overloads concerns identified.

California ISO/MID/RT

Page 14 of 22



2014-2015 1SO Reliability Assessment - Study Results
Study Area: ( Study Area: Consolidated Southern CA SCE - Summer Off-Peak with Path 46 (WOR) and Path 49 (EOR) Stressed

Post-Transient Thermal Overloads

i« 1

“«‘1 California ISO

Shaping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019 2024
Summer | Summer FallWinter
Off-Peak | Light Load

Potential Mitigation Solutions

No post-transient thermal overloads concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: Consolidated Southern CA SCE - Summer Peak

Post-Transient Voltage Deviations

&> California 1ISO

Shaping a Renewed Future

ID Substation Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Peak

2019
Summer
Peak

2024
Summer
Peak

Potential Mitigation Solutions

No post-transient voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak & Summer Light Load

Post-Transient Voltage Deviations

&> California 1ISO

Shaping a Renewed Future

Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Off-Peak

2019
Summer
Light Load

2024
Fall/Winter

Potential Mitigation Solutions

No post-transient voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak with Path 46 (WOR) and Path 49 (EOR) Stressed

Post-Transient Voltage Deviations

“‘1 California ISO

Shaping a Renewed Future

Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Off-Peak

2019
Summer
Light Load

2024
Fall/Winter

Potential Mitigation Solutions

No post-transient voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: Consolidated Southern CA SCE - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)

2016
Summer Off-
Peak

2019 Summer
Light Load

2024
Fall/Winter

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: Consolidated Southern CA SCE - Summer Peak

Single Source Substation with more than 100 MW Load

“)y California I1ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT

Page 21 of 22



2014-2015 ISO Reliability Assessment - Study Results

Study Area: Consolidated Southern CA SCE - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

“3 California 1SO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light 2024 Eall/Winter
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

“‘1‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Manually reduce big creek
SP-TA  |Big Creek 3 - Rector #1 230 kV Big Creek 1 - Rector #1 & Big Creek 3 - Rector c LA/ 102% 102% 100% generation after first contingency to

#2 230 kV

mitigate overload for the second
contingency.

California ISO/MID/RT

Page 1 of 16



2014-2015 I1SO Reliability Assessment - Study Results
Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
- : Category 2016 2019 Mt .
ID Overloaded Facilit Worst Contingenc Catego 7 Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J
Off-Peak | Light Load

No thermal overload concerns were identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

[ R g |
Voltage Deviations ‘ 4 Cdl IF&EQ! gewledSng
Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

No voltage deviation concerns were identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns were identified.

California ISO/MID/RT Page 4 of 16



2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

£ 3 Cali

fornia ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

No high/low voltage concerns were identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

ok Y

California ISO

ngh/LOW VOItage ‘ 1 Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

No high/low voltage concerns were identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

o

N =3 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Categow ransient Stabilty Performance Potential Mitigation Solutions
Description 2016 Summer Peak 2019 Summer Peak 2024 Summer Peak

No transient stability concerns were identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

Transient Stability

&5 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2016 Summer Off-Peak

2019 Summer Light Load

N/A

Potential Mitigation Solutions

No transient stability concerns were identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

Post-Transient Thermal Overloads

“3 California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019 2024
Summer Summer Summer
Peak Peak Peak

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

Post-Transient Thermal Overloads

“j% California ISO

Shaping a Renewed Future

Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019
Summer | Summer N/A
Off-Peak | Light Load

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

Post-Transient Voltage Deviations

&> California 1ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Peak

2019
Summer
Peak

2024
Summer
Peak

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

Post-Transient Voltage Deviations

&> California 1ISO

Shaping a Renewed Future

Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Off-Peak

2019
Summer
Light Load

2024
Fall/Winter

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 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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2014-2015 ISO Reliability Assessment - Study Results

Study Area: SCE Tehachapi & Big Creek Corridor - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“3 California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE Tehachapi & Big Creek Corridor - Summer Peak

Single Source Substation with more than 100 MW Load

“)y California I1ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO 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

<’ A California 1ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT

Page 16 of 16



2014-2015 I1SO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Peak

“3, California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

No thermal overload concerns identified.

California ISO/MID/RT

Page 1 of 16



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
- : Category 2016 2019 Mt .
ID Overloaded Facilit Worst Contingenc Catego 7 Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J
Off-Peak | Light Load

No thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Peak

Voltage Deviations ‘ 4 Cdllfgggul gewledSng
Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

No voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns identified.

California ISO/MID/RT Page 4 of 16



2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Peak

£

California ISO

High/Low Voltage \ 1 Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load & ‘ . .
High/Low Voltage ‘ 4 Cdl IF&EQ al gewle§:8
Voltage (PU)
D Substation Worst Contingency Category Dij:erigp(:irg n 2016 Summer| 2019 Summer Select Potential Mitigation Solutions
Off-Peak Light Load b

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Peak

o

N =3 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Categow ransient Stabilty Performance Potential Mitigation Solutions
Description 2016 Summer Peak 2019 Summer Peak 2024 Summer Peak

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

Transient Stability

&5 California ISO

Shaping a Renewed Future

Category

D Contingency Cate90 | Deseription

Transient Stability Performance

2016 Summer Off-Peak

2019 Summer Light Load

N/A

Potential Mitigation Solutions

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Peak

Post-Transient Thermal Overloads

“3 California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019 2024
Summer Summer Summer
Peak Peak Peak

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

Post-Transient Thermal Overloads

“j% California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019
Summer | Summer N/A
Off-Peak | Light Load

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Peak

Post-Transient Voltage Deviations

g’i‘, California ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Peak

2019
Summer
Peak

2024
Summer
Peak

Potential Mitigation Solutions

No post-transient voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

Post-Transient Voltage Deviations

“‘?‘, California ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Off-Peak

2019
Summer
Light Load

N/A

Potential Mitigation Solutions

No post-transient voltage deviations concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: SCE North of Lugo - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE North of Lugo - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO 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

<’ A California 1SO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT

Page 16 of 16



2014-2015 I1SO Reliability Assessment - Study Results
Study Area: SCE East of Lugo - Summer Peak

“3, California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

No thermal overload concerns identified.

California ISO/MID/RT

Page 1 of 16



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: SCE East of Lugo - Summer Off-Peak & Summer Light Load

California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
- : Category 2016 2019 Mt .
ID Overloaded Facilit Worst Contingenc Catego 7 Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J
Off-Peak | Light Load

No thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE East of Lugo - Summer Peak

Voltage Deviations ‘ 4 Cdllfgggul gewledSng
Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

No voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE East of Lugo - Summer Off-Peak & Summer Light Load

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns identified.

California ISO/MID/RT Page 4 of 16



2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE East of Lugo - Summer Peak

£

California ISO

High/Low Voltage \ 1 Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE East of Lugo - Summer Off-Peak & Summer Light Load & ‘ . .
High/Low Voltage ‘ 4 Cdl IF&EQ al gewle§:8
Voltage (PU)
D Substation Worst Contingency Category Dij:erigp(:irg n 2016 Summer| 2019 Summer N/A Potential Mitigation Solutions
Off-Peak Light Load

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE East of Lugo - Summer Peak

o

N =3 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Categow ransient Stabilty Performance Potential Mitigation Solutions
Description 2016 Summer Peak 2019 Summer Peak 2024 Summer Peak

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE East of Lugo - Summer Off-Peak & Summer Light Load

Transient Stability

&5 California ISO

Shaping a Renewed Future

Category

D Contingency Cate90 | Deseription

Transient Stability Performance

2016 Summer Off-Peak

2019 Summer Light Load

N/A

Potential Mitigation Solutions

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE East of Lugo - Summer Peak

Post-Transient Thermal Overloads

“3 California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category D?aztcer?p(iirgn Sjr?w:fer Sjr(r);:?er Sjr?]zr:er Potential Mitigation Solutions
Peak Peak Peak
EO"'S%P'PTT' Lugo - Victorville 500KV fine Eg(')i:/’i;d: - Col River 500kV line + IV - North Gila | N-1-1 11% | <100% | <100% |Please refer to SCE Bulk system results
EOL-SZP_PTT- Lugo - Victorville 500KV line h:go - Fldorado 500§V line * Lugo - Mohave 500KV C N-1-1 <100% <100% 125%  |Please refer to SCE Bulk system results

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE East of Lugo - Summer Off-Peak & Summer Light Load

Post-Transient Thermal Overloads

“j% California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019
Summer | Summer N/A
Off-Peak | Light Load

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE East of Lugo - Summer Peak

Post-Transient Voltage Deviations

g’i‘, California ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Peak

2019
Summer
Peak

2024
Summer
Peak

Potential Mitigation Solutions

No post-transient voltage overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE East of Lugo - Summer Off-Peak & Summer Light Load

Post-Transient Voltage Deviations

“‘?‘, California ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Off-Peak

2019
Summer
Light Load

N/A

Potential Mitigation Solutions

No post-transient voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE East of Lugo - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: SCE East of Lugo - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE East of Lugo - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO 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

&5 Calif

ornia ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Peak

“3, California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

See post transient thermal loading results.

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
- : Category 2016 2019 Mt .
ID Overloaded Facilit Worst Contingenc Catego o Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J
Off-Peak | Light Load

No thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Peak

Voltage Deviations ‘ 4 Cdllfgggul gewledSng
Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

No voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns identified.

California ISO/MID/RT Page 4 of 16



2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Peak

£

California ISO

High/Low Voltage \ 1 Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

No high/low voltage concerns identified.

California ISO/MID/RT

Page 5 of 16



2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

“‘% California ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load
EOD-NP-V-1 |Buck Boulevard nglan Hinds-Mirage 230 kV line & Julian c LA/N-1 <14 pu. 11pu. NA Systgm adjustment after intial or second
Hinds 230 kV reactor contingency.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Peak

| 4

N €2 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Catego.ry ransient Stabilty Performance Potential Mitigation Solutions
Description 2016 Summer Peak 2019 Summer Peak 2024 Summer Peak
EOD-SP-TS- [Julian I-!lnds—erage & Eagle Mountain—Iron c c3 Diverged Diverged Diverged . o
1 Mountain 230 kV lines System adjustments after initial
EOD-SP-TS. | uiian Hinds_Mi 8 Did not meet voltage i contingency per SCE OP 128 and ISO OP
-SP-TS- [Julian Hinds-Mirage & Iron id not meet voltage dip . : 7720F.
2 Mountain—-Camino-Mead-Gene 230 kV lines C c3 requirements Diverged Diverged

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

&> California ISO

Transient Stability Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Catego_ry enser -7y - eriormance Potential Mitigation Solutions
Description | 2016 Summer Off-Peak 2019 Summer Light Load N/A

EOD-NP-TS- [Julian Hlnds—erage & Eagle Mountain-Iron c c3 Unstable Met requirements NA

1 Mountain 230 kV lines

System adjustments after initial

EOD-NP-TS- |Julian Hinds-Mirage & Iron . contingency per ISO OP 7720F.

2 Mountain—-Camino-Mead-Gene 230 kV lines ¢ 3 Unstable Met requirements N/A

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Peak

Post-Transient Thermal Overloads

“3 California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category D?aztcer?p(iirgn Szr?wlr?er Szr(r)11rr?er Szrgzr:er Potential Mitigation Solutions
u u u
Peak Peak Peak
EOD-SP-PTT — ) Julian Hinds-Mirage & Eagle Mountain-Iron .
Julian Hinds 161 kV Bus Section . ; C C3 <100% Diverged 100%
1 Mountain 230 kV lines ’ 9 ’ System adjustments after initial contingency
EOD-SP-PTT. . : Julian Hinds-Mirage & Iron . . ,, |per SCEOP 128and SO OP 7720F.
) Julian Hinds 161 kV Bus Section Mountain—Camino—Mead—Gene 230 kV lines C C3 <100% Diverged 101%

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

Post-Transient Thermal Overloads

“3 California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Worst Contingency Category Cate'go'ry 2016 2019 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load

EOD-NP-PTT: NA Julian I-!lnds—erage & Eagle Mountain-Iron c c3 Diverged <100% . - .

1 Mountain 230 kV lines System adjustments after initial contingency
EOD-NP-PTT Julian Hinds-Mirage & Iron . . per ISO OP 7720F.

2 NIA Mountain-Camino-Mead-Gene 230 kV lines ¢ c3 Diverged <100%

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Peak

Post-Transient Voltage Deviations

g’i‘, California ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Peak

2019
Summer
Peak

2024
Summer
Peak

Potential Mitigation Solutions

No post-transient voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

Post-Transient Voltage Deviations

“‘?‘, California ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Off-Peak

2019
Summer
Light Load

N/A

Potential Mitigation Solutions

No post-transient voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE Eastern area - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE Eastern area - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: SCE Eastern area - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

&5 Calif

ornia ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT

Page 16 of 16



2014-2015 I1SO Reliability Assessment - Study Results

Study Area: SCE Metro - Summer Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a R d Fut
1(1pmg a Renewe uvlure
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
Mesa-Laguna Bell #2 230 kV line B L-1 <100% <100% 102%
gﬂgsﬁgbi?; na Bell #2230 kVline & Malburg B G-1/L-1 <100% <100% 111%  |increase emergency rating of the line
.. and utilize available Preferred
Metro-SP-T-1|Mesa—Laguna Bell 230 KV #1 line mzza‘Laguna Bell #2 & Mesa-Litehipe 230KV | L2 <100% | <100% | 128% |Resources and Energy Storage
(PR&ES) after initial contingency as
I . needed
Mesg—Utehlpe & Mesa—Redondo ?30 kV lines C LA/ <100% <100% 137%
(multiple other N-1/N-1 contingencies)
Metro-SP-T-2 [Mesa-Laguna Bell 230 kV #2 line m Zssa—Redondo & Mesa-Laguna Bell #1230 kv C L-2 <100% <100% 110% |Increase emergency rating of the line
Mesa-Laguna Bell #1 230 kV line & Orange 0 0 0
County Area Proxy CC Module B G- <100% <100% 101%
Metro-SP-T-3|Mesa-Litehipe 230 kV line l'i"\/eﬁi;ag“”a Bell #1 & Mesa-Redondo 230 c L2 <100% | <100% | 106% |Increase emergency rating of the line
II\i/rl:zs;a—Laguna Bell #1 & Mesa-Litehipe 230 kV c LA/ <100% <100% 110%
, . , System adjustments after second
Metro-SP-T-4 [Vincent 500/230 kV #1 transformer ?(/\|/n ;Zr]ttr;?:}:r:g? KVline & Vincent 5007230 C L-1/T-1 <100% <100% 113% |contingency including closing Vincent
230 kV bus tie .
Metro-SP-T-5|Ellis-Santiago 230 KV line EII|s—Johanna 230 kV & Imperial Valley-N.Gila C LA/ <100% 102% <100% Dispatch g‘epferatlon.m the San Diego
500 kV lines area after initial contingency.
, . System adjustments after second
Metro-SP-T-6 [Mira Loma 500/230 kV #4 transformer Ilg\tjgi;—eF;ancho Vista & Mira Loma-Serrano 500 C L-1/L-1 119% 107% 95% |contingency including closing Mira
Loma-Rancho Vista 500 kV tie.

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: SCE Metro - Summer Peak

“‘1‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
System adjustments after second
Metro-SP-T-7 [Serrano 500/230 kV transformers Two Serrano 500/230 kV transformers C T-1/T-1 <100% <100% 111% |contingency including dispatching

PR&ES.

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: SCE Metro - Summer Off-Peak & Summer Light Load

California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
- : Category 2016 2019 Mt .
ID Overloaded Facilit Worst Contingenc Catego 7 Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J
Off-Peak | Light Load

No thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE Metro - Summer Peak

Voltage Deviations ‘ 4 Cdllfgggul gewledSng
Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

No voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Metro - Summer Off-Peak & Summer Light Load

Voltage Deviations “1 CGhForr"O ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

ID Substation Worst Contingency Category DCeZtcE;?p(;irgn 82016 82019 N/A Potential Mitigation Solutions
ummer ummer

Off-Peak | Light Load

No voltage deviation concerns identified.

California ISO/MID/RT Page 5 of 17



2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE Metro - Summer Peak

£

California ISO

High/Low Voltage \ 1 Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

Nohigh/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Metro - Summer Off-Peak & Summer Light Load s ‘ . .
High/Low Voltage ‘ 4 Cdl IF&EQ al gewle§:8
Voltage (PU)
D Substation Worst Contingency Category Dij:erigp(:irg n 2016 Summer| 2019 Summer N/A Potential Mitigation Solutions
Off-Peak Light Load

No high/low voltage concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: SCE Metro - Summer Peak

N €2 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Categow ransient Stabilty Performance Potential Mitigation Solutions
Description 2016 Summer Peak 2019 Summer Peak 2024 Summer Peak

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Metro - Summer Off-Peak & Summer Light Load

Transient Stability

&5 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2016 Summer Off-Peak

2019 Summer Light Load

N/A

Potential Mitigation Solutions

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Metro - Summer Peak

Post-Transient Thermal Overloads

“3 California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019 2024
Summer Summer Summer
Peak Peak Peak

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Metro - Summer Off-Peak & Summer Light Load

Post-Transient Thermal Overloads

“j% California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019
Summer | Summer N/A
Off-Peak | Light Load

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Metro - Summer Peak

Post-Transient Voltage Deviations

g’i‘, California ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Peak

2019
Summer
Peak

2024
Summer
Peak

Potential Mitigation Solutions

No post-transient voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: SCE Metro - Summer Off-Peak & Summer Light Load

Post-Transient Voltage Deviations

&> California 1ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
, , Category 2016 2019 g .
ID Substation Worst Contingency Category Description | Summer | Summer N/A Potential Mitigation Solutions
Off-Peak | Light Load
Metro-NP- B . . i 0 0 Temporary exemption from applicable I1SO voltage
PTVD-1 El Casco 230/115 kV System El Casco — San Bernardino 230 kV line B L1 5.20% <5% N/A deviation standard until WOD Project is in service.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE Metro - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE Metro - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE Metro - Summer Peak

Single Source Substation with more than 100 MW Load

“3 California ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: SCE Metro - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

“}y Call;

fornia ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
Operational action plan (Radialize the
18003 AMARGOSA 230 18030 |tran_65_PAHRUMP 138/230-kV Tran Bnk 1 + 0 0 o |138KV system in VEA and serve from
VEA-SP-T-1 AMARGOSA 138 1 tran_66_PAHRUMP 138/230-kV Tran Bnk 2 ¢ N-1-1 %6% 100% 104% three separate sources after the first
N-1) or rely on UVLS
VEASP.T.2 | 16023 PAHRUMP 230 18085 ine_15_SANDY -GAMEBIRD 138 Ck. 1 + c N 019 o 0 ?55{3?”3'6?2%"!?2 ]fii?dlﬂ'ze the
PAHRUMP 138 1 tran_66_PAHRUMP 138/230-kV Tran Bnk 2 ’ ’ ’ v Sy
contingency)
18023 PAHRUMP 230 18085 [line_22 INNOVATION -MERCRYSW 138 Ckt Operational action plan (Radialize the
_QpP.T. B ' KR 0 0 0 : _
VEA-SP-T-3 PAHRUMP 138 1 1 + tran. 66 PAHRUMP 138/230-kV Tran Bnk 2 C N-1-1 100% 103% 101% 138I§V system after the first N-1
contingency)
Operational action plan (Radialize the
18023 PAHRUMP 230 18085 tran_66_PAHRUMP 138/230-kV Tran Bnk 2 + 0 0 0 .
VEA-SP-T-4 PAHRUMP 138 1 line_ 2 JACKASSF -LTHRPWLS 138 Ckt, 1 C N-1-1 95% 100% 100% 138I$V system after the first N-1
contingency)
Operational action plan (Radialize the
18023 PAHRUMP 230 18085 [tran_66_PAHRUMP 138/230-kV Tran Bnk 2 + . . . .
VEA-SP-T-5 PAHRUMP 138 1 line. 48 JACKASSF -LTHRPWLS 138 Circuit 1 C N-1-1 95% 100% 100% 138I§V system after the first N-1
contingency)
. Operational action plan (Radialize the
18023 PAHRUMP 230 18085 line_15_SANDY -GAMEBIRD 138 Ckt. 1 + 0 0 0 .
VEA-SP-T-6 PAHRUMP 138 2 tran_65_ PAHRUMP 138/230-kV Tran Bnk 1 C N-1-1 91% 94% 101% 138I$V system after the first N-1
contingency)
18023 PAHRUMP 230 18085 [line_22 INNOVATION -MERCRYSW 138 Ckt Operational action plan (Radialize the
_QpP_T. e . M. 0 0 0 3 _
VEA-SP-T-7 PAHRUMP 138 2 1+ tran_65. PAHRUMP 138/230KV Tran Bk 1 C N-1-1 99% 102% 100% 138I§V system after the first N-1
contingency)
line_154_Line LUGO 500.0 to VICTORVL .
VEA-SP-T-8 ;5012 '\2'3E£\D1 S 230 18909BOB |55 Gircuit + line_85. Line ELDORDO c N-1-1 <90% <90% 103% 8%?:522; r:;?oangegrf”t or
500.0 to MCCULLGH ~ 500.0 Circuit 1 P P

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak

line_158_Line MEAD  500.0 to MARKETPL .

VEA-SP-T-9 ;5012 '\2"3[1 S 230 18909.BOB |51 Circuit + line._160_ Line CRYSTAL c N-1-1 <90% <90% 101% 802?:“S:,|r?2| ;”;?oangegrf”t or
500.0 to MCCULLGH  500.0 Circuit P P
line_158_Line MEAD  500.0 to MARKETPL .

VEA-SP-T-10 313012 '\2'3%*'31 S 230 18909.BOB |50 1 Circuit + line_178_Line NGILA  5000|  © N-1-1 <0% | <90% 102% 8"2?;?;‘]’;" ':;?oangegﬁ”t or
to IMPRLVLY ~ 500.0 Circuit P P
line_158_Line MEAD  500.0 to MARKETPL .

VEA-SP-T-11 313012 '\é'%*[z S 230 18909.BOB |51 Gircuit + line_79_ Line MOENKOP! c N-1-1 <90% <90% 109% 802?;?22; ':;?Oangegrf”t or
500.0 to ELDORDO ~ 500.0 Circuit 1 P P
line_158_Line MEAD  500.0 to MARKETPL .

VEASPT2| (002 S 230 18909898 g0 0 Gircuit + ran 131 Tran ELDORDO c NAT | <o0% | <o0% | foon |Consesion menagementor
500.00 to ELDORDO  230.00 Circui P P
line_158_Line MEAD  500.0 to MARKETPL .

VEA-SP-T-13 312012 ';'E?L: S 230 18909BOB |50 Gircuit + tran_132_ Tran ELDORDO Cc N-1-1 <90% <90% 100% 802?:55'2; ;”;?oangegrf”t or
500.00 to ELDORDO  230.00 Circui P P
line_158_Line MEAD  500.0 to MARKETPL .

VEASP-T44| (002 DEADS 230 18909898 g0 0 Circuit + tran 98 Tran ELDORDO c NA1 | <o0% | <o0% | foon |consesion menagementor
500.00 to ELDORDO  230.00 Circuit P P
line_158_Line MEAD  500.0 to MARKETPL .

VEA-SP-T-15 ;2012 '\ggg\ﬁ S 230 18909.BOB |5 1 Circuit + tran_99_ Tran ELDORDO C N-1-1 <90% <90% 100% 8"’;?:;;‘]’; ':j‘t?oangegrf”t or
500.00 to ELDORDO ~ 230.00 Circuit P P

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
line_160_Line CRYSTAL  500.0 to
19012MEADS 230 18909 BOB [MCCULLGH 500.0 Circuit + line_158_Line 0 0 ., |Congestion management or

VEA-SP-TA8155 ™ 930 1 MEAD  500.0 to MARKETPL  500.0 ¢ N-1-1 <90% <90% 101% Operational action plan
Circuit
line_178 Line N.GILA  500.0 to IMPRLVLY .

VEA-SP-T-17 313012 '\2'3%*'31 S 230 18909BOB |50 Gircuit + ine._158_Line MEAD ~ 500.0|  C N-1-1 Q0% | <90% | 102% 8"2?;?;‘]’;" ':;?oangegﬁ”t or
to MARKETPL  500.0 Circuit P P
line_79_Line MOENKOPI  500.0 to

19012MEADS 230 18909 BOB [ELDORDO  500.0 Circuit 1 + line_158_Line 0 0 ,, |Congestion management or

VEA-SP-T-A815s ™ 930 1 MEAD  500.0 to MARKETPL  500.0 ¢ N-1-1 <90% <90% 109% Operational action plan
Circuit
line_79_Line MOENKOPI  500.0 to

ap.T.4q| 19012MEADS 230 18909 BOB [ELDORDO  500.0 Circuit 1 + line_85_Line " 0 0 ., |Congestion management or

VEA-SP-T9155 ™ 930 1 ELDORDO  500.0to MCCULLGH  500.0 ¢ N-1-1 <90% <90% 124% | operational action plan
Circuit 1
line_85_Line ELDORDO  500.0 to .

VEA-SP-T-20 312012 ';'E?L: S 230 18909BOB|\ioCULLGH  500.0 Circuit 1 + line_154 Line | C N-1-1 <90% <90% 103% 802?:55'2; ;”;?oangegrf”t or
LUGO  500.0to VICTORVL  500.0 Circuit P P
line_85_Line ELDORDO  500.0 to

19012MEADS 230 18909 BOB [MCCULLGH 500.0 Circuit 1 + line_79_Line 0 0 ., |Congestion management or

VEA-SP-T-21 SS 2301 MOENKOPI  500.0 to ELDORDO  500.0 ¢ N-1-1 <90% <90% 124% Operational action plan

Circuit 1

California ISO/MID/RT
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2014-2015 I1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
- : Category 2016 2019 Mt .
ID Overloaded Facilit Worst Contingenc Catego 7 Potential Mitigation Solutions
y gency gory Description [ Summer | Summer N/A J
Off-Peak | Light Load

No thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

Voltage Deviations

“} California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak

VEA'S1P'VD' BOB SS 230 kV line_3_MEAD S -BOB SS 230 Ckt. 1 B N-1 5% <5% <5% é\fsptg n‘he exception fst or dynamic reactive
VEA-SP-VD- INNOVATION 230 kV line_1_NWEST -DESERT VIEW -INNOVATION B N-1 6% 6% 6% Add to the exception list or dynamic reactive

2 230-kV Ckt. 1 support
VEA-SP-VD- tran_66_PAHRUMP 138/230-kV Tran Bnk 2 + 0 0 ., |Operational action plan (Radialize the 138kV

3 SANDY 138 kv tran_65_PAHRUMP 138/230-kV Tran Bnk 1 ¢ N-1-1 <10% 12% <10% system after the first N-1 contingency)
VEA-SP-VD- line_13_PAHRUMP -VISTA 138 Ckt. 1 + . 0 0 0 Operational action plan (Radialize the 138kV

4 VISTA 138 kV line_20_GAMEBIRD -THSNDAIR 138 Ckt. 1 ¢ N-1-1 12% 14% 14% system after the first N-1 contingency)
VEA-SP-VD- tran_66_PAHRUMP 138/230-kV Tran Bnk 2 + ” 0 0 0 Operational action plan (Radialize the 138kV

5 VISTA138 kv tran_65_PAHRUMP 138/230-kV Tran Bnk 1 ¢ N-1-1 13% 15% 14% system after the first N-1 contingency)

line_22_INNOVATION -MERCRYSW 138 Ckt. . . -

VEASPAD-\ - geatTy 138 KV 1+ line_31_CANYON -SNOW MTN 138 Circuit | C N-1-1 <10% 1% <1qg, | Operational action plan (Radialize the 138kV

6 1 system after the first N-1 contingency)
VEA-SP-VD- line_22_INNOVATION -MERCRYSW 138 Ckt. ” 0 0 ., |Operational action plan (Radialize the 138kV

7 BEATTY 138 kv 1+ line_41_NWEST -SNOW MTN 138 Circuit 1 ¢ N-1-1 <10% 1% <10% system after the first N-1 contingency)
VEA-SP-VD- line_13_PAHRUMP -VISTA 138 Ckt. 1 + " 0 0 0 Operational action plan (Radialize the 138kV

8 JOHNNIE 138 kv line_20_GAMEBIRD -THSNDAIR 138 Ckt. 1 ¢ N-1-1 <10% 13% 13% system after the first N-1 contingency)
VEA-SP-VD- tran_66_PAHRUMP 138/230-kV Tran Bnk 2 + . o 0 0 Operational action plan (Radialize the 138kV

9 JOHNNIE 138 kv tran_65_PAHRUMP 138/230-kV Tran Bnk 1 ¢ N-1-1 12% 13% 13% system after the first N-1 contingency)
VEA-SP-VD- tran_66_PAHRUMP 138/230-kV Tran Bnk 2 + . 0 0 0 Operational action plan (Radialize the 138kV

10 PAHRUMP 138 kv tran_65_PAHRUMP 138/230-kV Tran Bnk 1 ¢ N-1-4 14% 16% 15% system after the first N-1 contingency)

line_22_INNOVATION -MERCRYSW 138 Ckt. . . -

VEASPVD-  ryvegzER 138 kv 1+ line_31_CANYON -SNOW MTN 138 Circuit | C N-1-1 15% 16% <1q9, | Operational action plan (Radialize the 138KV

1 1 system after the first N-1 contingency)

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

Voltage Deviations

“‘1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

1

: : Category | 2016 2019 2024 o .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
VEA-SP-VD- line_22_INNOVATION -MERCRYSW 138 Ckt. " 0 0 ., |Operational action plan (Radialize the 138kV
12 TWEEZER 138 kV 1+ line_41_NWEST -SNOW MTN 138 Circuit 1 ¢ N-1-1 15% 16% <10% system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 Ckt. . . -
VEASPAD-| gonpeDTP 138 kv 1 +line_31_CANYON -SNOW MTN 138 Circuit | C N1 | <io% | 1% | <oy |Oreratonal action plan (Radalze the 133k
13 1 system after the first N-1 contingency)
VEA-SP-VD- line_22_INNOVATION -MERCRYSW 138 Ckt. 0 0 0 Operational action plan (Radialize the 138kV
14 BONDGDTP 138 kv 1+ line_41_NWEST -SNOW MTN 138 Circuit 1 ¢ N-1-1 <10% 1% <10% system after the first N-1 contingency)
VEA-SP-VD- line_13_PAHRUMP -VISTA 138 Ckt. 1 + . 0 0 0 Operational action plan (Radialize the 138kV
15 CHARLSTN 138 kv line_20_GAMEBIRD -THSNDAIR 138 Ckt. 1 ¢ N-1-1 13% 16% 16% system after the first N-1 contingency)
VEA-SP-VD- line_14_PAHRUMP -GAMEBIRD 138 Ckt. 1 + ” 0 0 ., |Operational action plan (Radialize the 138kV
16 CHARLSTN 138 kv line_19_VISTA -CHARLSTN 138 Ckt. 1 ¢ N-1-1 12% 14% <10% system after the first N-1 contingency)
VEA-SP-VD- tran_65_PAHRUMP 138/230-kV Tran Bnk 1 + . 0 0 0 Operational action plan (Radialize the 138kV
17 CHARLSTN 138 kv tran_66_PAHRUMP 138/230-kV Tran Bnk 2 ¢ N-1-1 13% 15% 14% system after the first N-1 contingency)
VEA-SP-VD- line_14_PAHRUMP -GAMEBIRD 138 Ckt. 1 + ” 0 0 ., |Operational action plan (Radialize the 138kV
18 GAMEBIRD 138 kv line_19_VISTA -CHARLSTN 138 Ckt. 1 ¢ N-1-1 1% 12% <10% system after the first N-1 contingency)
VEA-SP-VD- tran_65_PAHRUMP 138/230-kV Tran Bnk 1 + . 0 0 0 Operational action plan (Radialize the 138kV
19 GAMEBIRD 138 kv tran_66_PAHRUMP 138/230-kV Tran Bnk 2 ¢ N-1-4 14% 15% 14% system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 Ckt. . . -
VEA-SP-VD-| - x ckaSSF 138 kv 1 +line_31_CANYON -SNOW MTN 138 Circuit | C N-1-1 12% 13% gy |Operational action plan (Radialize the 138KV
20 1 system after the first N-1 contingency)
VEA-SP-VD- line_22_INNOVATION -MERCRYSW 138 Ckt. " o 0 0 Operational action plan (Radialize the 138kV
21 JACKASSF 138 kv 1+ line_41_NWEST -SNOW MTN 138 Circuit 1 ¢ N-1-1 12% 13% 0% system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 Ckt. . . -
VEA-SPYD-\ ) iirpuLs 138 kv 1+ line_31_CANYON -SNOW MTN 138 Circuit |~ C N-1-1 <10% 11% <1qe, | Operational action plan (Radialize the 138KV
22 system after the first N-1 contingency)

California ISO/MID/RT

Page 6 of 25



2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

Voltage Deviations

“‘1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
VEA-SP-VD- line_22_INNOVATION -MERCRYSW 138 Ckt. " 0 0 0 Operational action plan (Radialize the 138kV
23 LTHRPWLS 138 kv 1+ line_41_NWEST -SNOW MTN 138 Circuit 1 ¢ N-1-1 <10% 1% <10% system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 Ckt. . . -
VEA-SPVD-| 1R cRYSW 138 kv 1+ line_31_CANYON -SNOW MTN 138 Circuit | C N-1-1 16% 17% <10y |Operational action plan (Radialize the 138kV
24 1 system after the first N-1 contingency)
VEA-SP-VD- line_22_INNOVATION -MERCRYSW 138 Ckt. ” 0 0 ., |Operational action plan (Radialize the 138kV
25 MERCRYSW 138 kv 1+ line_41_NWEST -SNOW MTN 138 Circuit 1 ¢ N-1-1 16% 17% <10% system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 Ckt. . . -
VEA-SP-VD-| \iere DisT 138 kv 1+ line_31_CANYON -SNOW MTN 138 Circuit | C N-1-1 16% 17% <10y, | Operational action plan (Radialize the 138kV
26 1 system after the first N-1 contingency)
VEA-SP-VD- line_22_INNOVATION -MERCRYSW 138 Ckt. ” 0 0 ., |Operational action plan (Radialize the 138kV
27 MERC_DIST 138 kv 1+ line_41_NWEST -SNOW MTN 138 Circuit 1 ¢ N-1-1 16% 7% <10% system after the first N-1 contingency)
VEA-SP-VD- line_8_PAHRUMP -INNOVATION 230 Ckt. 1 + Operational action plan (Radialize the 138kV
28 INNOVATION 230 kV line_1_NWEST -DESERT VIEW -INNOVATION C N-1-1 1% 1% 1% system in VEA and serve from three separate
230-kV Ckt. 1 sources after the first N-1) or rely on UVLS
line_22_INNOVATION -MERCRYSW 138 Ckt. . . -
VEA-SPVD-| gro00K_wasH 138 kv 1+ line_31_CANYON -SNOW MTN 138 Circuit | C N-1-1 13% 14% <10y, | Operational action plan (Radialize the 138kV
29 1 system after the first N-1 contingency)
VEA-SP-VD- line_22_INNOVATION -MERCRYSW 138 Ckt. " o o o Operational action plan (Radialize the 138kV
30 STOCK_WASH 138 kv 1+ line_41_NWEST -SNOW MTN 138 Circuit 1 ¢ N-1-4 13% 14% <10% system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 Ckt. . . -
VEA-SPVD-| 01 | By NTS 138 kv 1+ line_31_CANYON -SNOW MTN 138 Circuit | C N-1-1 14% 16% <10y, | Operational action plan (Radialize the 138kV
31 1 system after the first N-1 contingency)
VEA-SP-VD- line_22_INNOVATION -MERCRYSW 138 Ckt. " o o o Operational action plan (Radialize the 138kV
32 VALLEY_NTS 138 kv 1+ line_41_NWEST -SNOW MTN 138 Circuit 1 ¢ N-1-4 14% 16% <10% system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 Ckt. . . -
VEA-SPVD-| roeNCH FLAT 138 kv 1+ line_31_CANYON -SNOW MTN 138 Circuit | C N-1-1 15% 16% <10y, | Operational action plan (Radialize the 138kV
33 system after the first N-1 contingency)

1
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Page 7 of 25



2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

Voltage Deviations

“)y California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

- - Category 2016 2019 2024 e .
ID Substation Worst Contingency Category Description | Summer | Summer | Summer Potential Mitigation Solutions
Peak Peak Peak
VEA-SP-VD- line_22_INNOVATION -MERCRYSW 138 Ckt. " 0 0 ., |Operational action plan (Radialize the 138kV
34 FRENCH_FLAT 138 kv 1+ line_41_NWEST -SNOW MTN 138 Circuit 1 ¢ N-1-1 15% 16% <10% system after the first N-1 contingency)
VEA-SP-VD- line_47_LENZIE 500 -NWEST 500 Circuit 1 + 0 o ., |Congestion management tp prevent overload on
35 |CRAZYEYESS 230KV line_6_CRAZY EYE SS -BOB SS 230 Ckt. 1 ¢ VAT 0% o% <10%

Mead - Bob 230kV line or Operational action plan

California ISO/MID/RT
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2014-2015 1SO 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 %

230-kV Ckt. 1

- : Category 2016 2019 o .
ID Substation Worst Contingency Category Description | Summer | Summer N/A Potential Mitigation Solutions
Off-Peak | Light Load
VEA-NP-VD- line_8_PAHRUMP -INNOVATION 230 Ckt. 1 + Operational action plan (Lock/adjust the 230/138kV
1 INNOVATION 230 kV line_1_NWEST -DESERT VIEW -INNOVATION C N-1-1 <10% 11% N/A |and 138/24kV taps after the first N-1) or set the

UVLS to monitor HV side

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
tran_65_PAHRUMP 138/230-kV Tran Bnk 1 S"S‘f;fr:"l’:a\‘/':;t:’: dpslaecv(eRf";g:"tzhi;Ze 138KV
VEA-SP-V-1 SANDY 138kV + tran_66_PAHRUMP 138/230-kV Tran Bnk C N-1-1 >0.90 0.90 >0.90 y )
separate sources after the first N-1) or rely
2
on UVLS
Operational action plan (Radialize the 138kV
line_13_PAHRUMP -VISTA 138 Ckt. 1 + system in VEA and serve from three
VEA-SPV-21 - VISTA 138KV line_20_GAMEBIRD -THSNDAIR 138 Ckt. 1 ¢ N-1-1 089 086 0.86 separate sources after the first N-1) or rely
on UVLS
tran_65_PAHRUMP 138/230-kV Tran Brk 1 SZT;?'?:?}:SZ’: dpS'Z':VgR;g'r:"tzhféze 138KV
VEA-SP-V-3|  VISTA 138kV + tran_66_PAHRUMP 138/230-kV Tran Bnk C N-1-1 0.89 0.87 0.88 y )
separate sources after the first N-1) or rely
2
on UVLS
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-4 | BEATTY 138KV Ckt. 1+ line_31 CANYON -SNOWMTN 138| ¢ N-1-1 >0.90 089 >gp  |Operational action plan (Radialize the 138kV
- system after the first N-1 contingency)
Circuit 1
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-5|  BEATTY 138KV Ckt. 1 +line_41 NWEST -SNOW MTN 138 C N-1-1 >0.90 0.89 >0  |Operational action plan (Radialize the 138kV
o system after the first N-1 contingency)
Circuit 1
line_31_CANYON -SNOW MTN 138 Circuit . . -
VEA-SP-V-6|  CANYON 138kV 1+line_5 PAHRUMP -CRAZY EYE $$230| ¢ N-1-1 >0.90 0.88 >0  |Operational action plan (Radialize the 138kV
Ckt. 1 system after the first N-1 contingency)
line_31_CANYON -SNOW MTN 138 Circuit . . -
VEA-SP-V-7|  CANYON 138kV 1+line_6_CRAZY EYE SS -BOB SS 230 C N-1-1 >0.90 0.89 >0  |Operational action plan (Radialize the 138kV
Ckt. 1 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-8 | IS TAP 138kV Ckt. 1+line_31_CANYON -SNOWMTN138| ¢ N-1-1 0.76 0.75 >gp  |Operational action plan (Radialize the 138KV
- system after the first N-1 contingency)
Circuit 1
line_13_PAHRUMP -VISTA 138 Ckt. 1 + Operational action plan (Radialize the 138kV
VEA-SP-V-9 1 JOHNNIE 138V line_20_GAMEBIRD -THSNDAIR 138 Ckt. 1 ¢ N-1-1 ~090 087 0.87 system after the first N-1 contingency)
tran_65_PAHRUMP 138/230-kV Tran Bnk 1 . . -
VEA-SP-V-10|  JOHNNIE 138KV + tran_66_PAHRUMP 138/230kV TranBnk | C N-1-1 0.90 0.88 0gg |Operational action plan (Radialize the 138kV
9 system after the first N-1 contingency)

California ISO/MID/RT



2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak 6 \ . .
. =3 California ISO
High/Low Voltage ‘ Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
tran_65_PAHRUMP 138/230-kV Tran Bnk 1 . . .
VEA-SP-V-11|  PAHRUMP 138KV +tran_66_PAHRUMP 138/230kV TranBnk |  C N-1-1 0.88 0.86 0gg |Operational action plan (Radialize the 138V
9 system after the first N-1 contingency)
line_47_LENZIE 500 -NWEST 500 Circuit 1 . . -
VEA-SP-V-12|  PAHRUMP 230kV + line_5_PAHRUMP -CRAZY EYE SS 230 C N-1-1 0.90 0.88 s090  |Operational action plan (Radialize the 138kV
Ckt. 1 system after the first N-1 contingency)
line_47_LENZIE 500 -NWEST 500 Circuit 1 . . -
VEA-SP-V-13|  PAHRUMP 230KV + line_6_CRAZY EYE SS-BOB SS 230 Ckt. | C N-1-1 >0.90 0.88 »0go  |Operational action plan (Radialize the 138V
1 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-14|  TWEEZER 138KV Ckt. 1+ line_31_CANYON -SNOWMTN 138|  C N-1-1 0.83 0.82 >0g0  |Operational action plan (Radialize the 138KV
Circuit 1 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-15  TWEEZER 138KV Cit 1 + line_41_NWEST -SNOW MTN138 | C N-1-1 0.83 0.82 >0go  |Operational action plan (Radialize the 138V
- system after the first N-1 contingency)
Circuit 1
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-16| BONDGDTP 138KV CKt. 1+line_31_CANYON -SNOW MTN 138| ~ C N-1-1 >0.90 0.89 >0g9 | Operational action plan (Radialize the 138V
Circuit 1 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-17|  BONDGDTP 138KV CKt. 1 + line_41_NWEST -SNOW MTN 138 c N-1-1 >0.90 0.89 >0gp  |Operational action plan (Radialize the 138KV
- system after the first N-1 contingency)
Circuit 1
line_13_PAHRUMP -VISTA 138 Ckt. 1 + Operational action plan (Radialize the 138kV
VEA-SP-V-18) - CHARLSTN 138kV line_20_GAMEBIRD -THSNDAIR 138 Ckt. 1 ¢ N-1-1 088 085 0.85 system after the first N-1 contingency)
line_14_PAHRUMP -GAMEBIRD 138 Ckt. 1 Operational action plan (Radialize the 138kV
VEASPV-19) - CHARLSTN 138kV +line_19_VISTA -CHARLSTN 138 Ckt. 1 ¢ N 0.88 087 7090 Iystem after the frst N-1 contingency)
tran_65_PAHRUMP 138/230-kV Tran Bnk 1 . . N
VEA-SP-V-20|  CHARLSTN 138KV +tran_66_PAHRUMP 138/230kV TranBrk | C N-1-1 0.88 087 0.gs |operational action plan (Radialize the 138k
9 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-21| COLDCREK 138KV Ckt. 1 +line_31_CANYON -SNOWMTN 138|  C N-1-1 0.74 0.72 >0gp  |Operational action plan (Radialize the 138KV
Circuit 1 system after the first N-1 contingency)
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

“‘}, California 1ISO

High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
line_14_PAHRUMP -GAMEBIRD 138 Ckt. 1 Operational action plan (Radialize the 138kV
VEA-SP-V-22) - GAMEBIRD 138KV +line_19_VISTA -CHARLSTN 138 Ckt. 1 ¢ N-1-1 089 088 >090 system after the first N-1 contingency)
tran_65_PAHRUMP 138/230-kV Tran Bnk 1 . . -
VEA-SP-V-23| GAMEBIRD 138KV +tran_66_PAHRUMP 138/230-kV TranBnk | C N-1-1 0.88 0.87 0gg |Operational action plan (Radialize the 138V
9 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-24|  JACKASSF 138KV Ckt 1 + line_31_CANYON -SNOWMTN 138 C N-1-1 0.87 0.85 »0go  |Operational action plan (Radialize the 138V
L system after the first N-1 contingency)
Circuit 1
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-25|  JACKASSF 138KV CK. 1+line_41_NWEST -SNOWMTN 138 |  C N-1-1 0.87 0.85 >0g9  |Operational action plan (Radialize the 138V
Circuit 1 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-26|  LTHRPWLS 138KV Ckt. 1+ line_31_CANYON -SNOWMTN 138|  C N-1-1 50.90 089 >0gp  |Operational action plan (Radialize the 138kV
- system after the first N-1 contingency)
Circuit 1
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-27|  LTHRPWLS 138KV CK. 1+line_41_NWEST -SNOWMTN 138 |  C N-1-1 >0.90 0.89 >0g9 | Operational action plan (Radialize the 138V
Circuit 1 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-28| MERCRYSW 138kV CKt. 1 + line_31_CANYON -SNOW MTN 138|  C N-1-1 0.82 0.81 >0gp  |Operational action plan (Radialize the 138KV
- system after the first N-1 contingency)
Circuit 1
line_22_INNOVATION -MERCRYSW 138 . . -
VEA-SP-V-20| MERCRYSW 138KV CK. 1+line_41_NWEST -SNOWMTN 138 |  C N-1-1 0.82 0.81 >0g9  |Operational action plan (Radialize the 138V
Circuit 1 system after the first N-1 contingency)
line_13_PAHRUMP -VISTA 138 Ckt. 1 + Operational action plan (Radialize the 138kV
VEASPV-30] - THSNDAIR 138k ine_20_GAMEBIRD -THSNDAIR 138 Ckt 1 | © N 087 084 083 Isystem after the first N-1 contingency)
line_14_PAHRUMP -GAMEBIRD 138 Ckt. 1 Operational action plan (Radialize the 138kV
VEA-SP-V-31| - THSNDAIR 138KV + line_19_VISTA -CHARLSTN 138 Ckt. 1 ¢ N-1-1 089 088 >090 system after the first N-1 contingency)
tran_65_PAHRUMP 138/230-kV Tran Bnk 1 . . -
VEA-SP-V-32| THSNDAIR 138kV +tran_66_PAHRUMP 138/230-kV TranBnk |  C N-1-1 0.88 0.86 0gg |Operational action plan (Radialize the 138KV
9 system after the first N-1 contingency)
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak ‘ \ . .
. =2 California ISO
High/Low Voltage ‘ Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
line_22_INNOVATION -MERCRYSW 138 . . .
VEA-SP-V-33| MERC_DIST 138KV CKt. 1+ line_31_CANYON -SNOW MTN 138| ~ C N-1-1 0.82 0.81 >pgo  |Operational action plan (Radialize the 138V
o system after the first N-1 contingency)
Circuit 1
line_22_INNOVATION -MERCRYSW 138 . . »
VEA-SP-V-34| MERC_DIST 138KV CK. 1+line_41_NWEST -SNOWMTN 138 |  C N-1-1 0.82 0.81 >0go  |Operational acton plan (Radialize the 138KV
- system after the first N-1 contingency)
Circuit 1
line_47_LENZIE 500 -NWEST 500 Circuit 1 . . .
VEA-SP-V-35| INNOVATION 230KV +line_5_PAHRUMP -CRAZY EYESS 230 |  C N-1-1 50.90 0.90 s090  |Operational action plan (Radialize the 138kV
Ckt. 1 system after the first N-1 contingency)
line_47_LENZIE 500 -NWEST 500 Circuit 1 . . »
VEA-SP-V-36| INNOVATION 230KV +line_6_CRAZY EYE SS-BOBSS230Ckt.|  C N-1-1 >0.90 0.90 >0 | Operational action plan (Radialze the 138kV
1 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . .
VEA-SP-V-37| STOCK_WASH 138kV Ckt 1 + line_31_CANYON -SNOWMTN 138 C N-1-1 0.86 0.85 >0go  |Operational action plan (Radialize the 138V
Circuit 1 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . »
VEA-SP-V-38| STOCK_WASH 138KV CK. 1+line_41_NWEST -SNOWMTN 138 |  C N-1-1 0.86 0.85 >0g9 | Operational action plan (Radialize the 138V
Circuit 1 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . .
VEA-SP-V-39| VALLEY_NTS 138KV CK. 1+line_31_CANYON -SNOW MTN 138|  C N-1-1 0.84 083 s0go  |Operational action plan (Radialize the 138V
- system after the first N-1 contingency)
Circuit 1
line_22_INNOVATION -MERCRYSW 138 . . »
VEA-SP-V-40| VALLEY_NTS 138KV CKt. 1+ line_41_NWEST -SNOWMTN 138 | C N-1-1 0.84 0.82 s090  |Operational action plan (Radialize the 138kV
Circuit 1 system after the first N-1 contingency)
line_22_INNOVATION -MERCRYSW 138 . . »
VEA-SP-V-41| FRENCH_FLAT 138KV Ckt. 1+ line_31_CANYON -SNOWMTN 138|  C N-1-1 0.83 0.82 s090  |Operational action plan (Radialize the 138kV
- system after the first N-1 contingency)
Circuit 1
line_22_INNOVATION -MERCRYSW 138 . . .
VEA-SP-V-42| FRENCH_FLAT 138kV CK. 1+line_41_NWEST -SNOWMTN 138 |  C N-1-1 083 0.82 >0go  |Operational action plan (Radialize the 138V

Circuit 1

system after the first N-1 contingency)

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

£ Cdlifornia 1SO

High/Low Voltage ‘ 1 Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

line_47_LENZIE 500 -NWEST 500 Circuit 1 S"S‘f;r:"l’:f/'gt:’: dp;z:v(eRf?gﬁlﬁiéze 138KV
VEA-SP-V-43|CRAZY EYE SS 230kV +line_6_CRAZY EYE SS -BOB SS 230 Ckt. C N-1-1 >0.90 0.88 >0.90 y

1 separate sources after the first N-1) or rely

on UVLS

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

2 Cdlifornia 1SO

High/Low Voltage ‘ y Shaping a Renewed Future
Voltage (PU)
) . Category e .
D Substation Worst Contingency Category 7.7 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description . N/A
Off-Peak Light Load

line_8_PAHRUMP -INNOVATION 230 Ckt. 1 Operational action plan (Lock/adjust the
VEA-NP-V-1 |INNOVATION 230 kV +line_1_NWEST -DESERT VIEW - C N-1-1 <0.90 0.90 230/138kV and 138/24kV taps after the first

INNOVATION 230-kV Ckt. 1 N-1) or set the UVLS to monitor HV side

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

o

N =3 California ISO
Transient Stablllty ‘ Shaping a Renewed Future
Transient Stability Perf
ID Contingency Category Categow ransient Stabilty Performance Potential Mitigation Solutions
Description 2016 Summer Peak 2019 Summer Peak 2024 Summer Peak

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

Transient Stability

&5 California ISO

Shaping a Renewed Future

ID

Contingency

Category

Category
Description

Transient Stability Performance

2016 Summer Off-Peak

2019 Summer Light Load

N/A

Potential Mitigation Solutions

No transient stability concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Peak

Post-Transient Thermal Overloads

“3 California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019 2024
Summer Summer Summer
Peak Peak Peak

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT

Page 18 of 25



2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

Post-Transient Thermal Overloads

“j% California ISO

Shaping a Renewed Future

ID Overloaded Facility

Worst Contingency

Category

Category
Description

Loading (%)
2016 2019
Summer | Summer N/A
Off-Peak | Light Load

Potential Mitigation Solutions

No post-transient thermal overload concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results
Study Area: Valley Electric Association - Summer Peak

Post-Transient Voltage Deviations

&> California 1ISO

Shaping a Renewed Future

ID Substation Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Peak

2019
Summer
Peak

2024
Summer
Peak

Potential Mitigation Solutions

No post-transient voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

Post-Transient Voltage Deviations

&> California 1ISO

Shaping a Renewed Future

ID Substation

Worst Contingency

Category

Category
Description

Post Cont. Voltage Deviation %

2016
Summer
Off-Peak

2019
Summer
Light Load

N/A

Potential Mitigation Solutions

No post-transient voltage deviation concerns identified.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: Valley Electric Association - Summer Peak

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

ID Worst Contingency Category

Category
Description

Amount of Load Drop (MW)
2016 2019 Summer |2024 Summer
Summer
Peak Peak
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

Single Contingency Load Drop

“‘% California ISO

Shaping a Renewed Future

Worst Contingency

Category

Category
Description

Amount of Load Drop (MW)
2016
Summer Of. | 201 Summery
Light Load
Peak

Potential Mitigation Solutions

No single contingency resulted in total load drop of more than 250 MW.

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results
Study Area: Valley Electric Association - Summer Peak

Single Source Substation with more than 100 MW Load

“)y California I1ISO

Shaping a Renewed Future

Load Served (MW)

ID Substation 2016 Summer
Peak

2019 Summer Peak

2024 Summer Peak

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 ISO Reliability Assessment - Study Results

Study Area: Valley Electric Association - Summer Off-Peak & Summer Light Load

Single Source Substation with more than 100 MW Load

“}y Call;

fornia ISO

Shaping a Renewed Future

Substation

Load Served (MW)
2016 Summer Off-] 2019 Summer Light
N/A
Peak Load

Potential Mitigation Solutions

No single source substation with more than 100 MW Load

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak ‘ . .
L “‘1 California ISO
ermal Overloads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
22610 OTAYME&1 230 20149  [MSL-5085_22930 ECO 500 22468 0
SD-SPT1 1riio30 230 1 MIGUEL ~ 500 &1 B L 14%
Prior to the PST at IV in service, as
2610 OTAYME&! 230 20149  |SL-5011_22360 IMPRLVLY 500 22930 . interim solution, develop best
SD-SP-T-2 TU230 230 1 ECO 500 1 B L-1 113% practices to address the reliability
concerns in the southern California
22610 OTAYMES! 230 20149  |SPS1-50185_Line ECO-MIGUEL 500 kV & region, such as OP wih higher
SD-SP-T-3 711230 230 1 GenTrip@IV B L-1 104% emergency rating, congestion
P management, bypassing the series
'G1-5054_PALOMAR ENERGY CENTER 565 cap banks on the NG-IV 500 kV line,
SD-Sp-T-4 | 22610 OTAYME&? 230 20149y v\ AND-MSL-5085_ 22030 ECO 500| B Gt | 112% SPS including gen tripping at ECO/IV,
TJI-230 230 1 22468 MIGUEL 500 &1 and/or coordinate with CFE to enable
Otay Mesa-Tijuana 230 kV SPS as
'G1-5055_OTAY MESA Power PLANT 615MW' needed
SD-SP-T-5 T2 J2|f3213000TA;(:|5\2|)E?1 230 20149 -AND- 'MSL-5085_ 22930 ECO 500 B G-1/L-1 118%
22468 MIGUEL 500 &1'
'G1-5055_OTAY MESA Power PLANT 615MW'
SD-SP-T-6 EZS%GO 'MPE%XL:( 500 22930 -AND- 'MSL-5086_ 23310 OCOTILLO 500 B G-1/L-1 108% |preferred resources, bypass the
22885 SUNCREST 500 &1' series cap banks on Sunrise and
Southwest Powerlink (SWPL) 500 kV
lines by the completion of the PST at
1 | IV, and/or OP for the IV phase shifter
23310 0COTILLO 500 23315 | o1 0o OTATIESA Power PLANT 615 with adequate coordinaton in the
SD-SP-T-7 -AND- 'SPS1-50285_Line ECO-MIG 500kV & B G-1/L1 102% ;
OCOTIL&T 500 1 : , region
Xtrip Only
22464 MIGUEL 230 22468 T-5074_ 22464 MIGUEL 230 22472 0 0
SD-SP-T-8 lynGueL 500 2 MIGUELMP 500 1 B T 109% 13%

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Preliminary 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
22464 MIGUEL 230 22472 T-5073_22464 MIGUEL 230 22468 OP with higher emergency rating,
SD-SP-T-9 MIGUELMP 500 1 MIGUEL 500 2 B T-1 110% 113%  |sPSto protect 500/230 kV banks at
Miguel, SPS to trip generation at
Jo6AMIGUEL 230 20477 | G1-5054_PALOMAR ENERGY CENTER 565 IVIECO, instant back-up bank
SD-SPT0 | e 500 MW -AND- T-5073_22464 MIGUEL 230 | B G-1/T-1 100% | 122% [Switchedinafter contingency, and/or
29468 MIGUEL 500 2' 3rd Bank at Miguel 500/230kV sub,
'G1-5055_OTAY MESA Power PLANT 615MW'
SD-SP-T-11 “ifégim?ﬂsoo 1230 22412 -AND- 'T-5073_ 22464 MIGUEL 230 B G-1/T-1 118% 130%
22468 MIGUEL 500 2'
(G1-5054_PALOMAR ENERGY CENTER 565 preferred resources, load shedding,
SD-SP-T-12 }féﬁﬁ;}Ri%ngY 69 06?'0 22664 MW' -AND- 'SL-5063_ 22010 ARTESN 230 B G-1/L1 115% 109% 117%  |and/or build 2nd Poway-Pomerado 69
' 22832 SYCAMORE 230 1' kV line
SD-Gp-T-13 | 22396 IMPRLVLY 230 22911\ 657 v 8022 50002 & BKS1 CB C1/C2IC5 | Breaker 100% | 103% |
MP 500 1 Modify the existing SPS to protect IV
500/230 kV Banks, OP with higher
emergency rating, Swap 500 kV bay
position between |V BK #80 and #81,
and/or upgrade the smaller Bank #30
22356 IMPRLVLY 230 22360 . ., AtV
SD-SP-T-14 IMPRLVLY 500 2 IV-8022_IV 8022 50002 & BK81 CB C1/C2/C5 Breaker 112% 115%

California ISO/MID/RT Page 2 of 43



2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
OP with higher emergency rating,
SD-SP-T-15 I\ilzégzlailli/ll\l/l??UELSOO 1500 22412 ML-2T_MIGUEL 230 kV 2T CB C1/C2/C5 | Breaker 111% 114% (3PS 1o protect 500/230 kV banks at
Miguel, SPS to trip generation at
IV/IECO, instant back-up bank
switched in after contingency, and/or
SD-SP-T-16 I\ilzégéélli/ll\lll(;UELSOO 1230 22412 ML-2T_MIGUEL 230 kV 2T CB C1/C2/C5 | Breaker 109% 112%  |3rd Bank at Miguel 500/230kV sub,
Preferred Resources, and/or re-
SD-SP-T-17 I\ilzégélli/gg UEI1‘38 1230 22461 ML-7T-AB_MIGUEL 230 kV 7T AB CB C1/C2/C5 | Breaker 103% |arrange 230 kV bay position of Miguel
BK80 or TL23042 when necessary
interim SPS or higher emergency
22500 MISSION 138 22496 . . 0 rating allowed to shed load until the
SD-SP-T-18 MISSION  69.0 3 Bus_MS69S_Mission 69kV S Bus C1/C2/C5 | Bus Section 103% new Mission 230/69 kv bank in
service
22841 TA TAP 138 22396 Common 0 Modify TL13835 SPS to cover the N2
SD-SP-T-19 1 AGNANL 138 1 13836/13846_TA- PICO CK 142 CUC2CS | siructure 7% outage until SOCRE project in service
Reconductor TL692 to achieve
SD-SP-T-20 JZ:F? (I)\;I)ELSAAS PU6L9GOS 1 690 22368 230070H1/520H2_SOMSA-SO 1+ 2230 kV | C1/C2/C5 gt(;umcmg 101% 150% 109%  |102MVA, or SPS with dynamic VAR
' support
Reconductor TL692 to achieve
SD-SP-T-21 J%AZF‘,“:\;)ELSAASPU(SLQGOS 90 2% gggmom/ H20H2_SMESA-TA+SMESACAP | ¢1/ca105 gtﬁumc'ﬂﬁg 150% | 110% [102MVA, or SPS with dynamic VAR
' support
Build 2nd Poway-Pomerado 69 kV
SD-SP-T-22 F%?AGSRF:A%V(\;AY 50 0619'0 22664 123051/6920_SX-AR 230 KV + SX-AR 69KV | C1/C2/C5 gt‘;[]“cmg 109% 103%  |line, load shedding, and/or prefered
' resources
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak ‘ . .
L “‘1 California ISO
ermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
22668 POWAY  69.0 22664 Common
SD-SP-T-23 POMERADO  69.0 1 6939/6974_AR - BE ckt 1 & 2 C1/C2/C5 Structure 106% 101% preferred resources, load shedding,
' or build 2nd Poway-Pomerado 69 kV
line
SD-SP-T-24 55%6;;%\/;” 69 0619'0 22664 SX-PQ/23051_SX-AR + SX-PEN 230 kV C1/C2/C5 | Breaker 101% 109%
22188 DOUBLTTP  69.0 22164 Common 0 0 0
SD-SP-T-25 DELMARTP  69.0 1 662/6905_PQ-TP + PQ-GE C1/C2/C5 Structure 102% 109% 109%
SD-sp-T-26 | 22200 DUNHILTP - 69.0 22188 ) 6905 pQ-TP + PQ-GE ciczics | SOMMOM 1000, | 109% 109% ,
DOUBLTTP  69.0 1 Structure prefered resources, operation
procedure with higher emergency
22644 PENSQTOS 69.0 22164 Common 0 0 rating
SD-SP-T-27 DELMARTP  69.0 1 662/6905_PQ-TP + PQ-GE C1/C2/C5 Structure 109% 109%
22856 TOREYPNS  69.0 22200 Common 0 0 0
SD-SP-T-28 DUNHILTE 690 1 662/6905_PQ-TP + PQ-GE C1/C2/C5 Structure 108% 115% 115%
prefered resources, operation
SD-SP-T-29 éijg?\lGAgg |0E|'1D 690 22208 EL Bus_MS69S_Mission 69kV S Bus C1/C2/C5 | Bus Section 113% 120% |procedure with higher emergency
' rating
prefered resources, operation
22420 SILVERGT 69.0 22868 Common I
SD-SP-T-30 655/699_SG-CR + SG-B C1/C2/C5 102% 106% |procedure with higher emergency
URBAN  69.0 1 Structure rating,
'MSL-5085_ 22930 ECO 500 22468
22356 IMPRLVLY 230 20118 MIGUEL 500 &1'-AND- 'MSL-5086_ 0
SD-SP-T-31 |p0A230 230 1 23310 OCOTILLO 500 22885 SUNCREST |  ©° LA 128%
500 &1'

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'MSL-5085_ 22930 ECO 500 22468
22356 IMPRLVLY 230 20118 MIGUEL 500 &1'-AND- 'SPS2- 0
SD-SP-T-32 1poa230 230 1 50186_Line OCO-SUNCREST 500 KV & ALL- c3 LA 15%
GenTrip@IV'
'SL-5031_22832 SYCAMORE 230 22464
SD-SP-T-33 'I? J%?SSOOTA;%E?1 230 20149 MIGUEL 230 2'-AND-'MSL-5085_ 22930 C3 L-1-1 106%
ECO 500 22468 MIGUEL 500 &1'
'OP1-50185_Line ECO-MIG 500 kV & ALL-Gen
SD-SP-T-34 T2 ngé)OOTA;%E?1 230 20149 Curtailed@IV' -AND- 'G1-5055_OTAY MESA C3 G-1/L-1 106% Prior to the Phase Shifter
Power PLANT 615MW' Transformers in service at IV, as
MSL-5085 22930 ECO 500 22468 interim solution, develop best
e X , , practices to address the reliability
SD-SP-T-35 TZJZ;GQSOOTA;%E? 230 20149 '\S"ESCE)ERE 52;)0851 '@ﬁ%’Riﬁgomggg‘g c3 L1-1 107% concerns in the southem California
i C.kt ) 210 ' region along with the existing and
proposed SPS gen tripping at
' IV/ECO/OCC, such as Operation
SD-SP-T-36 22610 OTAYMES1 230 20149 mSGLdg(iSS_ 2523(? 0&E1$:OAND 'L 54(1)(())1 0?32??8 C3 L-1-1 1089 Procedure with higher emergency
P90 |1 030 230 1 VEIOSC 2300 (-DHINE) R g‘ke ’ -l o rating on Otay Mesa-Tijuana 230 kV
0to : t tie, congestion management process,
' . bypassing the series cap banks on
L_4502_Line PALOVRDE 500.0 to the NG-IV 500 KV line, and/or
TJ-230 230 1 22930 ECO 500 22468 MIGUEL Mesa-Tijuana 230 kV SPS as
500 &1 needed
'MSL-5085_ 22930 ECO 500 22468
22610 OTAYME&1 230 20149 |MIGUEL 500 &1'-AND- 0
SD-SPT-38 1111030 230 1 'ML_5007_L_SUNCREST-50SUNCREST TP1- c3 L1 4%
SYCAMORE TP1-SYCAMORE 230.0 C'

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Preliminary 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'MSL-5085_ 22930 ECO 500 22468
22610 OTAYME&1 230 20149 |MIGUEL 500 &1'-AND-'SPS2- 0
SD-SP-T-39 17930 230 1 50186_Line OCO-SUNCREST 500 kV & ALL- c3 LA 148%
GenTrip@IV'
'0OP1-50185_Line ECO-MIG 500 kV & ALL-Gen
22610 OTAYME&1 230 20149 |Curtailed@IV' -AND- 'MSL-5086_ 23310 0
SD-SP-T-40 TJI-230 230 1 OCOTILLO 500 22885 SUNCREST 500 c3 L1 149%
&1'
'T-5074_22464 MIGUEL 230 22472
22464 MIGUEL 230 22468 MIGUELMP 500 1'-AND-'SPS2- 0
SD-SP-T-4T |\iGUEL 500 2 50386_Line OCO-SUNCREST 500kV & All- c3 T 130% NIA NIA
GenTrip@IV+Xtrip'
Prior to the Phase Shifter
Transformers in service at IV, bypass
the series cap banks on the NG-IV
500 kV line, rely on Operation
Procedure and congection
SD-SP-T-42 MIGUEL 500 2 50286_Line OCO-SUNCREST 500kV & Xtrip c3 T 145% N/A N/A 500/230 KV banks, along with the
Only existing and proposed SPS gen
T-5074_22464 MIGUEL 230 22472 tripping at [V/ECO/OCC
22464 MIGUEL 230 22468 MIGUELMP 500 1'-AND-'SPS2- 0
SD-SPT4 \iGUEL 500 2 50286_Line OCO-SUNCREST 500KV & Xtrip ¢ T 145% NA NIA
Only'

California ISO/MID/RT Page 6 of 43



2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
'T-5073_ 22464 MIGUEL 230 22468
22464 MIGUEL 230 22472 MIGUEL 500 2'-AND-'SPS2-50386_Line 0
SD-SP-T-44 | \IGUELMP 500 1 OCO-SUNCREST 500kV & All- c3 TR 133% N/A N/A
GenTrip@IV+Xtrip'
'T-5077_22885 SUNCREST 500 22889
22885 SUNCREST 500 22888 [SNCRSMP2 500 1'-AND-'SPS1- .
SD-SP-T-45 |sNCRSMPY 500 1 50385_Line ECO-MIG 500kV & ALL- c3 T-ARL- 19% N/A N/A
GenTrip@IV+Xtrip'
'T-5076_ 22885 SUNCREST 500 22888
22885 SUNCREST 500 22889 [SNCRSMP1 500 1'-AND-'SPS1- o
SD-SPT46 |sNcRsMP2 500 1 50385, Line ECO-MIG 500KV & ALL- Cd | T Me% ] NA NiA
GenTrip@IV+Xtrip'
'T-5077_22885 SUNCREST 500 22889
SD-SP-T-47 Szl?l?:?S?/ILIJD,\FRi%E 1 230 22888 SNCRSMP2 500 1'-AND-'SPS1- C3 T-1/L-1 130% N/A N/A Prior to the Phase Shifter
50285_Line ECO-MIG 500kV & Xtrip Only' . .
Transformers in service at IV, bypass
the series cap banks on the NG-IV
'T-5076_ 22885 SUNCREST 500 22888 500 kV line, rely on Operation
SD-SP-T-48 Szl?j?)?;ssinlégCRi%B 1 230 22889 SNCRSMP1 500 1'-AND-'SPS1- C3 T-1/L1 130% N/A N/A Procedure and congection
50285_Line ECO-MIG 500KV & Xtrip Only' management process along with the
existing and proposed SPS gen

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'ML_5008_L_SUNCREST-50SUNCREST TP2- tripping at IV/ECO/OCC
22886 SUNCREST 230 228860 |SYCAMORE TP2-SYCAMORE 230.0 C' -AND- .
SD-SP-T-49 |5 UNCREST TP1 230 1 'SPS1-50285_Line ECO-MIG 500KV & Xtrip c3 L1 142% N/A N/A
Only'
'ML_5008_L_SUNCREST-50SUNCREST TP2-
22886 SUNCREST 230 228860 |SYCAMORE TP2-SYCAMORE 230.0 C' -AND- .
SD-SP-T-50 SUNCREST TP1 230 1 'SPS1-50385_Line ECO-MIG 500kV & ALL- c3 L-1-1 127% N/A N/A
GenTrip@IV+Xtrip'
'ML_5007_L_SUNCREST-50SUNCREST TP1-
22886 SUNCREST 230 228861 |SYCAMORE TP1-SYCAMORE 230.0 C' -AND- .
SD-SP-T-51 SUNCREST TP2 230 2 'SPS1-50285_Line ECO-MIG 500KV & Xtrip . L-1-1 142% N/A N/A
Only'
'ML_5007_L_SUNCREST-50SUNCREST TP1-
22886 SUNCREST 230 228861 |SYCAMORE TP1-SYCAMORE 230.0 C' -AND- .
SD-8P-T-52 SUNCREST TP2 230 2 'SPS1-50385_Line ECO-MIG 500kV & ALL- c3 L-1-1 127% N/A N/A
GenTrip@IV+Xtrip'
By-passing the series caps on
TL50001, Operation Procedure with
'MSL-5086_ 23310 OCOTILLO 500 22885 ) ’ . )
SD-SP-T-53 8?1293055501 500 22935ECO |o NCREST 500 &1' -AND- 'G1- c L-1/G-1 110% gg(;‘;;g”;\‘jrggzz ;a;:j”fhgfg:‘;s'\g'gue'
5055_OTAY MESA Power PLANT 615MW' )
Shifter Transformers at IV, and/or
Congection Management Process
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2014-2015 1SO Reliability Assessment - Preliminary 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'MSL-5085_ 22930 ECO 500 22468
22886 SUNCREST 230 228860 - . .
SD-SP-T-54 SUNCREST TP1 230 1 MIGUEL 500 &1'-AND- |G1-5055_OTAY C L-1/G-1 109% By-passing the series caps on
MESA Power PLANT 615MW TL50003, Operation Procedure with
the Phase Shifter Transformers at IV,
and/or Congection Management
'MSL-5085_ 22930 ECO 500 22468 Process
SD-SP-T-55 SZSI?IE?R?E%NFQFEESJBO 22 30 228861 MIGUEL 500 &1'-AND-'G1-5055_OTAY C L-1/G-1 109%
MESA Power PLANT 615MW'

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'SL-5012_ 22360 IMPRLVLY 500 23310
SD-SP-T-56 I\ilzégéllflli/ll\l/lcliUELSOO 1230 22412 OCOTILLO 500 1'-AND-'T-5073_ 22464 C3 T-1/L-1 110% 155% 175%
MIGUEL 230 22468 MIGUEL 500 2'
'MSL-5086_ 23310 OCOTILLO 500 22885
22468 MIGUEL 500 22472 - . ,
SD-SP-T-57 MIGUELMP 500 1 SUNCREST 500 &1'-AND-'T-5073_ 2246'4 C3 T-1/L-1 111% 156% 173% By-passing series caps on TL50001,
MIGUEL ~ 230 22468 MIGUEL 500 2 SPS to open 500/230 kV bank for the
other bank outage at Miguel, instand
T. back-up bank that can be switched in
22464 MIGUEL 230 22472 10073, 22404 MK?UEL ' 230 2st8 ; 0 0 0 for Miguel T-1 outage quickly in order
SD-SP-T-58 MIGUEL 500 2'-AND-'SPS2-50186_Line C3 T-1/L-1 100% 140% 156% g ge quickly
MIGUELMP 500 1 OCO-SUNCREST 500 kV & ALL-GenTrip@IV' to minimize generation curtailment at
ECO/COC/IVIHDWSH , Operation
'OP2-50186_Line OCO-SUNCREST 500 kV & e e
22464 MIGUEL 230 22468 |ALL-Gen Curtailed@IV' -AND- 'T-5074_ 22464 . o |omergencyraiing ofthe Migue
SD-SPT99 \igUEL 500 2 MIGUEL 230 22472MIGUELMP 500 | O T 187% | 155% " 1500/230 KV banksand the Phase
1 Shifter Transformers at IV,
Congection Management Process,
'T-5074_22464 MIGUEL 230 22472 and/or 3rd Bank at Miguel 500/230kV
22464 MIGUEL 230 22468 MIGUELMP 500 1'-AND- 'SPS2- 0 o |sub
SD-SP-T-60 |\iGUEL 500 2 50186_Line OCO-SUNCREST 500 kV & ALL- c3 T 137% 154%
GenTrip@IV'
'0OP2-50186_Line OCO-SUNCREST 500 kV &
SD-SP-T-61 I\ilzégzllilli/ll\lllcF;’UELwo 1230 22472 ALL-Gen Curtailed@IV' -AND- 'T-5073_ 22464 C3 T-1/L-1 139% 158%
MIGUEL 230 22468 MIGUEL 500 2'
'MSL-5085_ 22930 ECO 500 22468
22885 SUNCREST 500 22888 |MIGUEL 500 &1'-AND- 'T-5077_22885 . 0
SD-SP-T-62 | sNCRSMP1 500 1 SUNCREST 500 22889 SNCRSMP2 c3 T 144% 162%
500 1'
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Page 10 of 43



2014-2015 1SO Reliability Assessment - Preliminary 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'MSL-5085_ 22930 ECO 500 22468
22885 SUNCREST ~ 500 22889 |MIGUEL 500 &1'-AND-'T-5076_ 22885
SD-SP-T-63 -~ C3 T-1/L-1 144% 162%
SNCRSMP2 500 1 SUNCIREST 500 22888 SNCRSMP1 By-passing series caps on TL50003,
500 1 SPS to open 500/230 kV bank for the
'OP1-50185_Line ECO-MIG 500 kV & ALL-Gen other bank outage at Suncrest,
22886 SUNCREST 230 22888  |Curtailed@IV' -AND- 'T-5077_ 22885 . ., |instand back-up bank that can be
SD-SP-T-64 | oNGRSMPY 500 1 SUNCREST 500 22889 SNCRSMP2 c3 T-LA 130% | 148% |switched in quickly for Suncrest T-1
500 1' outage in order to minimize
generation curtailment at
'T-5079_ 22886 SUNCREST 230 22889 ECO/COC/IV/HDWSH, Operation
_Qp.T. 22886 SUNCREST 230 22888 SNCRSMP2 500 1'-AND- 'SPS1- AN 0 0 Procedure with h|gher emergency
SD-SP-T-65 SNCRSMP1 500 1 50185._Line ECO-MIG 500 kV & ALL- c3 T4 123% 139% rating of the Suncrest 500/230 kV
GenTrip@!V' banks and the Phase Shifter
'OP1-50185._Line ECO-MIG 500 kV & ALL-Gen ga”Sf"ImeTAat IV, andf ‘t’rp
SD.SP-T.66 | 22886 SUNCREST 230 22889 |Curtailed@IV' -AND- 'T-5078_ 22886 o3 T 1309 gy, | oceion Hanagement Trocess
SNCRSMP2 500 1 SUNCREST 230 22888 SNCRSMP1 ° °
500 1'
'T-5078_ 22886 SUNCREST 230 22888
22886 SUNCREST 230 22889 |SNCRSMP1 500 1'-AND-'SPS1- . .
SD-SP-T-67 |sNcrsMP2 - 500 1 50185_Line ECO-MIG 500 kV & ALL- c3 T-AML-1 123% 13%%

GenTrip@IV'

California ISO/MID/RT
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2014-2015 1SO Reliability Assessment - Preliminary 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 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'ML_5008_L_SUNCREST-50SUNCREST TP2-
22886 SUNCREST 230 228860 [SYCAMORE TP2-SYCAMORE 230.0 C' -AND- 0 0
SD-SP-T-68 |5 NGREST TP1 230 1 'SPS1-50185_Line ECO-MIG 500 kV & ALL- c3 L1 127% 144%
GenTrip@IV'
'MSL-5085_ 22930 ECO 500 22468
22886 SUNCREST 230 228860 |MIGUEL 500 &1'-AND- 0 0
SD-SP-T-69 | g NGREST TP1 230 1 'ML_5008_L_SUNCREST-50SUNCREST TP2- c3 L1 150% 170%
SYCAMORE TP2-SYCAMORE 230.0 C'
Bypass series caps on TL50003, SPS
'OP1-50185_Line ECO-MIG 500 kV & ALL-Gen to open Suncrest-Sycarmore 230 kV
ap.T.70 | 22886 SUNCREST 230 228860 |Curtailed@IV' -AND- 'ML_5008_L_SUNCREST- ” 0 o, |line for the other Suncrest-Sycarmore
SD-SP-T-70 SUNCREST TP1 230 1 50SUNCREST TP2-SYCAMORE TP2- c3 L-1-1 134% 152% 230 kV line outage, Operation
SYCAMORE 230.0 C' Procedure with the Phase Shifter
Transformers at IV, and/or
Congection Management Process
'MSL-5085_ 22930 ECO 500 22468
22886 SUNCREST 230 228861 |MIGUEL 500 &1'-AND- 0 0
SD-SP-T-11 | g UNGREST TP2 230 2 'ML_5007_L_SUNCREST-50SUNCREST TP1- c3 L-1-1 150% 170%
SYCAMORE TP1-SYCAMORE 230.0 C'

California ISO/MID/RT Page 12 of 43



2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Catelgolry 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
'OP1-50185_Line ECO-MIG 500 kV & ALL-Gen
22886 SUNCREST 230 228861 [Curtailed@IV' -AND- 'ML_5007_L_SUNCREST- . .
SD-8P-T-72 SUNCREST TP2 230 2 50SUNCREST TP1-SYCAMORE TP1- c3 L-1-1 134% 152%
SYCAMORE 230.0 C'
'ML_5007_L_SUNCREST-50SUNCREST TP1-
22886 SUNCREST 230 228861 |SYCAMORE TP1-SYCAMORE 230.0 C' -AND- . .
SD-8P-T-73 SUNCREST TP2 230 2 'SPS1-50185_Line ECO-MIG 500 kV & ALL- c3 L-1-1 127% 144%
GenTrip@IV'
'MSL-5084 22536 N.GILA 500 22360
22356 IMPRLVLY 230 22360 IMPRLVLY 500 &1'-AND-'T-5070_ 22356 . .
SD-SP-T-74 | ViPRLVLY 500 2 IMPRLVLY 230 22360 IMPRLVLY 500 c3 T-LA 105% 13%
3!
"T-5070_ 22356 IMPRLVLY 230 22360
SD-SP-T-75 22356 IMPRLVLY: 230 22360 IMPRLVLY 500 3'-AND- 'T-5071_22356 C3 T-1-1 179% 173%
IMPRLVLY 500 2 IMPRLVLY 230 22911 IV MP 500 1' Modify the existing SPS to protect IV
500/230 kV banks by tripping
generation at IV, and/or upgrade the
'MSL-5084 22536 N.GILA 500 22360 smaller Bank #80 at IV
SD-SP-T-76 @ﬁfvmfvpm 3 230 22360 IMPRLVLY 500 &1'-AND-'T-5071_ 22356 C3 T-1/L-1 105%
IMPRLVLY 230 22911 IVMP 500 1'
"T-5071_22356 IMPRLVLY 230 22911 IV
22356 IMPRLVLY 230 22360 MP 500 1'-AND- 'T-5069_22356 . .
SD-SP-T-77 IMPRLVLY 500 3 IMPRLVLY 230 22360 IMPRLVLY 500 c3 11 13% 110%
2!
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“‘,‘ California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Catelgolry 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
'SL-5013_ 22430 SILVERGT 230 22596
SD-SP-T-78 §f4D3T(\)NSI\:|%\I£ERC;T30 1230 22591 OLD TOWN 230 1'-AND- 'SL-5016_ 22464 C3 L-1-1 103%
MIGUEL 230 22504 MISSION 230 1'
'SL-5013_22430 SILVERGT 230 22596
SD-SP-T-79 éfgﬁ_?NS,J%ER%EO 1230 22591 OLD TOWN 230 1'-AND-'SL-5017_22464 C3 L-1-1 103%
MIGUEL 230 22504 MISSION 230 2' As interim solutiomn, develop higher

emergency rating, operation
procedure, or interim SPS to shed
load until the Bay Boulevard 230 kV
substation in service

'ML_5005_L_OLD TOWN-OLDTWNTP-
22430 SILVERGT 230 22596  [MISSION-SILVERGT 230.0 Ckt 1' -AND- 'SL- .
SD-SP-T-80 OLD TOWN 230 1 5016_22464 MIGUEL 230 22504 c3 L-1-1 103%

MISSION 230 1'

'SL-5017_ 22464 MIGUEL 230 22504
22430 SILVERGT 230 22596  [MISSION 230 2'-AND-'ML_5005_L_OLD .
SD-SP-T-81 OLD TOWN 230 1 TOWN-OLDTWNTP-MISSION-SILVERGT c3 L-1-1 102%

230.0 Ckt 1'

'SL-5029_22771 BAY BLVD 230 22464
SD-SP-T-82 22464 MIGUEL 230 22504 MIGUEL 230 1'-AND-'SL-5017_22464 C3 L-1-1 103%

MISSION 230 1 MIGUEL 230 22504 MISSION 230 2'
Prefered resources, and/or upgrade

TL23022/TL23023 when necessary

'SL-5029_22771 BAY BLVD 230 22464
SD-SP-T-83 I\ilzggli)l\lillleuilgo 9 230 22504 MIGUEL 230 1'-AND- 'SL-5016_ 22464 C3 L-1-1 103%
MIGUEL 230 22504 MISSION 230 1'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a R dF
1(1pmgo enewe vture
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
SL-5029_22771BAYBLVD 230 22464 Prefered resources, and the overload
SD-SP-T-84 22596 OLD TOWN 230 22504 |MIGUEL 230 1'-AND-'ML_5005_L_OLD C3 LA-1 101%  |can be mitigated is,a new Mission-
MISSION 230 1 TOWN-OLDTWNTP-MISSION-SILVERGT ° "9 o
930.0 Ckt 1' Penasquitos 230 kV line is approved
'SL-1017_22056 BERNARDO 69 22009
SD-SP-T-85 A2§_(I)_5EGS,E\SIERN£9R(I)D C1) 69.0 22009 ARTESN 69 2'-AND-'SL-10192_ 22668 C3 L-1-1 114% 109% 112%
' POWAY 69 22676 R.CARMEL 69 1'
'SL-1016_ 22056 BERNARDO 69 22009 Operation Procedure to shed loads
SD-SP-T-86 :é?.SE%EERNQQRE 02 69.0 22009 ARTESN 69 1'-AND-'SL-10192_ 22668 C3 L-1-1 114% 109% 112% |with higher emergency rating, and
' POWAY 69 22676 R.CARMEL 69 1' DG/DR/Energy Storage
'SL-10192_ 22668 POWAY 69 22676
SD-SP-T-87 IEEZE?:?FETEF? NA%ZDOO1 690 22284 R.CARMEL 69 1'-AND- 'T-10421_22010 C3 L-1-1 102% 106% 105%
' ARTESN 230 22009 ARTESN 69 1'
'SL-10124_ 22448 MESAHGTS 69 22496 .
SD-SP-T-gg | 22136 CLAIRMNT ~ 69.0° 22140 105108 ™ 69 1 -AND-'SL-1099_ 22372 c3 L-1-1 119% 17% fogo, | Operation Procedure, and
CLARMTTP  69.0 1 KEARNY 69 22496 MISSION 69 1' DG/DR/Energy Storage
'SL-10158_22581 NORTHCTY 69 22644
SD-SP-T-89 gé;g%?g;MAgo ?9'0 22644 PENSQTOS 69 1'-AND- 'SL-1050_22160 C3 L-1-1 113% 118% 118%
' DEL MAR 69 22644 PENSQTOS 69 2'
Operation Procedure, and
DG/DR/Energy Storage
'SL-10158_ 22581 NORTHCTY 69 22644
SD-SP-T-90 F?EIIIGSOQEI)'ELSMA;O gg,o 22644 PENSQTOS 69 1'-AND- 'SL-1049_22160 C3 L-1-1 115% 120% 120%
' DEL MAR 69 22644 PENSQTOS 69 1'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Catelgolry 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'SL-10112_ 22416 LOVELAND 69 22004
SD-SP-T-01 gigl%g;fmgg 1 69.0 22736 1A PINE 69 1'-AND-'SL-10109_ 22408 C3 L-1-1 112% 118% g%?;ﬁ“ﬁ:gﬁf;ﬁgge’ and
' LOSCOCHS 69 22416 LOVELAND 69 1' P
Operation Procedure to shed up to 70
'SL-10106_ 22408 LOSCOCHS 69 22004 E"Ovljln't‘:a‘:;':‘hzrgig im:fé:i baocrk
SD-SP-T-92 |SDGE BackCountry Area ALPINE 69 1'-AND-'SL-10109_ 22408 C3 L-1-1 Diverged Diverged Diverged build aynew fransmission gg k\y’
LOSCOCHS 69 22416 LOVELAND 69 1' ! .
source in the area
'SL-10188_ 22644 PENSQTOS 69 22856
SD-SP-T-93 éélfﬂiai)gBngz 169'0 22164 TOREYPNS 69 1'-AND-'SL-1093_ 22331 C3 L-1-1 112% 118% 118%
' MIRASNTO 69 22644 PENSQTOS 69 1'
'SL-1089_ 22316 GENESEE 69 22644
SD-SP-T-94 ;él&ig?gBngz 169'0 22164 PENSQTOS 69 2'-AND-'SL-1093_ 22331 C3 L-1-1 107% 113% 113%
' MIRASNTO 69 22644 PENSQTOS 69 1'
'SL-10188_ 22644 PENSQTOS 69 22856
SD-SP-T-95 éélfﬁ\ﬁ?g&gz 169'0 22164 1TOREYPNS 69 1'-AND-'SL-1090_22316 | €3 L-1-1 106% 110% 1% gGé?aF:ﬁng:gies’Jﬁige’ and
' GENESEE 69 22864 UCM 69 1' P
'SL-10188_ 22644 PENSQTOS 69 22856
SD-SP-T-96 22188 DOUBLTTP  69.0 22164 TOREYPNS 69 1'-AND-'SL-1089_ 22316 C3 L-1-1 103% 108% 109%

DELMARTP  69.0 1

GENESEE 69 22644 PENSQTOS 69 2'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Catelgolry 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
'SL-10188_ 22644 PENSQTOS 69 22856
SD-SP-T-97 IJZEE?A?AE{?SBLET) 169'0 22164 TOREYPNS 69 1'-AND-'SL-1092_ 22331 C3 L-1-1 100% 106% 107%
' MIRASNTO 69 22316 GENESEE 69 1'
DG/DR/Energy Storage, Build new
'SL-5026_ 22652 PENSQTOS 230 22596 Mission-Penasquitos 230 kV line by
22192 DOUBLTTP 138 22300 |OLD TOWN 230 1'-AND- o . using the abandoned 230 kV line,
SD-SP-T-98 |cpiaRs 138 1 'ML_5006_L_SYCAMORE-SYCAMORE TP3- c3 L1 102% 15% and/or upgrade Friars-DoubletTap
PENSQTOS TP1-PENSQTOS 230.0 Ckt' 138 kV line
'SL-10188_22644 PENSQTOS 69 22856
SD-SP-T-99 ééZLJOE(;)L$$§H|IE3Tg)PO 169'0 22188 TOREYPNS 69 1'-AND-'SL-1093_ 22331 C3 L-1-1 112% 118% 118%
' MIRASNTO 69 22644 PENSQTOS 69 1'
'SL-1089_22316 GENESEE 69 22644
SD-SP-T-100 E?(ZDTJOE(;JL%[P\IH%BPO 169'0 22188 PENSQTOS 69 2'-AND-'SL-1093_ 22331 C3 L-1-1 107% 113% 113%
' MIRASNTO 69 22644 PENSQTOS 69 1'
'SL-10188_ 22644 PENSQTOS 69 22856 .
SD-SP-T-101 E?éfJOE(;)L$$PNH|IE5TS)PO 169'0 22188 ITOREYPNS 69 1'-AND-'SL-1090_22316 | C3 L-1-1 106% 110% 1% gg%a;{'f;nz:ociz':’ 2”d
: GENESEE 69 22864UCM 69 1 gy lorag
'SL-10188_ 22644 PENSQTOS 69 22856
SD-SP-T-102 22200 DUNHILTP ~ 69.0 22188 TOREYPNS 69 1'-AND-'SL-1089_22316 C3 L-1-1 103% 108% 109%

DOUBLTTP  69.0 1

GENESEE 69 22644 PENSQTOS 69 2'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak ‘ . .
€-2 California ISO
Thermal Overloads ‘ Shaping a R dF
1(1pmgo enewe vture
Loading (%)
ID Overloaded Facility Worst Contingency Category Catelgolry 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'SL-10188_ 22644 PENSQTOS 69 22856
SD-SP-T-103 5330§L$$§H|%2P0 169'0 22188 TOREYPNS 69 1'-AND- 'SL-1092_ 22331 C3 L-1-1 100% 106% 107%
' MIRASNTO 69 22316 GENESEE 69 1'
SL-1019_ 22056 BERNARDO 69 22676
SD-SP-T-104 ééé%G ESCSQD(I)D? 690 22272 R.CARMEL 69 1'-AND-'SL-10191_22668 C3 L-1-1 138% 144% 141%
' POWAY 69 22664 POMERADO 69 1' 2nd Poway-Pomerado 69 kV line,
preferred resources, and/or load
'SL-1019_ 22056 BERNARDO 69 22676
SD-SP-T-105 V%/?AZFZENEI\IS'I?PO 69 591'0 22876 R.CARMEL 69 1'-AND-'SL-10191_22668 C3 L-1-1 149% 155% 152%
' POWAY 69 22664 POMERADO 69 1'
'SL-10239_22856 TOREYPNS 69 22864
SD-SP-T-106 5;313%(?5’;&55 0 269'0 22644 UCM 69 1'-AND- 'SL-1093_ 22331 C3 L-1-1 136% 144% 145%
' MIRASNTO 69 22644 PENSQTOS 69 1'
'SL-10239_22856 TOREYPNS 69 22864
SD-SP-T-107 F?é;;%?gglzsgg 0 269'0 22644 UCM 69 1'-AND- 'SL-1092_ 22331 C3 L-1-1 111% 118% 120%
' MIRASNTO 69 22316 GENESEE 69 1'
Operation Procedure, and
DG/DR/Energy Storage
'SL-10239_22856 TOREYPNS 69 22864
SD-SP-T-108 ééiﬁ;s'\é:ERAsgg1 690 22316 UCM 69 1'-AND- 'SL-1089_22316 C3 L-1-1 113% 115%
' GENESEE 69 22644 PENSQTOS 69 2'
'SL-10239_22856 TOREYPNS 69 22864
SD-SP-T-109 F?éz?ég\.l/_lgsA SNSBOO 169'0 22644 UCM 69 1'-AND- 'SL-1089_22316 C3 L-1-1 128% 136% 137%
' GENESEE 69 22644 PENSQTOS 69 2'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Catelgolry 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'SL-10124_ 22448 MESAHGTS 69 22496 .
SD-SP-T-110 éfi;i/lﬁﬁRNggo 169'0 22180 1\ISSION 69 1 -AND-'SL-1099_ 22372 C3 L-1-1 148% 154% 152% gg%ag/"g‘nZ?C%‘ﬁ::’ Z”d
: KEARNY 69 22496 MISSION 69 1' gy vlorag
'SL-10155_ 22556 NAVSTMTR 69 22820
SD-SP-T-111 £§$§i§$¥ ER(gTO 169'0 22548 SWEETWTR 69 1'-AND-'SL-10164_ 22592 C3 L-1-1 100% 106%
' OLD TOWN 69 22380 KETTNER 69 1'
'SL-10155_ 22556 NAVSTMTR 69 22820
SD-SP-T-112 ﬁiﬁﬁ_g@/ ERg)TO 169'0 22548 SWEETWTR 69 1'-AND- 'T-10305_ 22430 C3 L-1-1 104% 112%
' SILVERGT 230 22420 SILVERGT 69 1'
'SL-10155_ 22556 NAVSTMTR 69 22820
SD-SP-T-113 ﬁiﬁ?ﬁ!ﬁ(/ ER(gTO 169'0 22548 SWEETWTR 69 1'-AND- 'T-10306_ 22430 C3 L-1-1 104% 112%
' S"_VERGT 230 22420 S”_VERGT 69 2 Operation Procedure, and
DG/DR/Energy Storage
'SL-10114_ 22420 SILVERGT 69 22144
SD-SP-T-114 j;éiONS|LV%§GOT1 69.0 22868 CORONADO 69 1'-AND-'SL-107_22024 B C3 L-1-1 102% 106%
' 69 22420 SILVERGT 69 2'
'T-10318_22592 OLD TOWN 69 22596
22420 SILVERGT 69.0 22868 OLD TOWN 230 1'-AND-'T-10319_22592 0 0
SD-SP-T-115 URBAN  69.0 1 OLD TOWN 69 22596 OLD TOWN 230 c3 L1 104% 108%
2|
'SL-106_ 22024 B 69 22420
SD-SP-T-116 22420 SILVERGT ~ 69.0 22868 SILVERGT 69 1'-AND-'SL-107_22024 B C3 L-1-1 115% 119%

URBAN  69.0 1

69 22420 SILVERGT 69 2'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak ‘ . .
e overong & California ISO
erma verioads ShopmgoRenewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer Summer Summer
Peak Peak Peak
T-10315_ 22504 MISSION 230 22496 .
SD-SP-T-117 l\ilz;gmlssg\'o 1 138 224%  |\ISSION 69 1'-AND- T-10422_ 22504 C3 T-1/L-1 108% 108% gg%ag/"g‘nZ?C%‘ﬁ::’ Z”d
' MISSION 230 22496 MISSION 69 2 gy wforag
'SL-10142_ 22496 MISSION 69 22532 .
SD-SP-T-118 éf\;:‘leE'\’L'gRRgg 0 169'0 22306 |\ URRAY 69 1" -AND-'SL-10143_ 22496 c3 L-1-1 119% 118% gg%a;{'/";nz:oces‘ig: Z”d
' MISSION 69 22532 MURRAY 69 2' gy storag
'SL-10155_ 22556 NAVSTMTR 69 22820 .
SD-SP-T-119 Sz\fvsésT'\\j\fTTgLCg . 169'0 22820 |SWEETWTR 69 1'-AND-"T-10305_22430 |  C3 L-1-1 104% | 111% gg%ag/oé‘n:rmcﬁzg’ :”d
' SILVERGT 230 22420 SILVERGT 69 1' gy vlorag
'SL-10155_ 22556 NAVSTMTR 69 22820 .
SD-SP-T-120 sZ\EVSSST’\\j\?TTr’e\ILCg 0 169'0 228200 \SWEETWTR 69 1'-AND-'T-10306_ 22430 |  C3 L-1-1 104% 111% ggjéagfgnz:ocz‘iz::’ Z”d
' SILVERGT 230 22420 SILVERGT 69 2' gy storag
'SL-10188_ 22644 PENSQTOS 69 22856 .
SD-SP-T-121 éém‘i\zﬂsogﬁ 1 69.0 22164 1rOREYPNS 69 1'-AND-'SL-1092. 22331 Cc3 L-1-1 106% 107% gg%a;/";nz:"ces‘t:: :”d
' MIRASNTO 69 22316 GENESEE 69 1' gy wforag
'SL-10188_ 22644 PENSQTOS 69 22856 .
SD-SP-T-122 éémﬁiﬁmgg 1 69.0 22164 1TOREYPNS 69 1'-AND-'SL-1089. 22316 c3 L-1-1 108% 109% gg%a;{'/";nZPC%‘igi’ Z”d
' GENESEE 69 22644 PENSQTOS 69 2 gy wtorag
'SL-10188_ 22644 PENSQTOS 69 22856 .
SD-SP-T-123 éém‘i\;ﬁﬁw;g? 1 69.0 22164 11OREYPNS 69 1 -AND-'SL-1090. 22316 Cc3 L-1-1 110% 111% gg%a;/"g‘nz:ocgg: Z”d
' GENESEE 69 22864 UCM 69 1' gy wtorag
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'SL-1089_ 22316 GENESEE 69 22644 .
SD-SP-T-124 gémﬂiﬁmgg 1 69.0 22164 |oENsQTOS 69 2'-AND-'SL-1093. 22331 C3 L-1-1 113% 113% gg%ag/"g‘nZ?C%‘ﬁ::’ Z”d
' MIRASNTO 69 22644 PENSQTOS 69 1' gy wforag
'SL-10188_ 22644 PENSQTOS 69 22856 .
SD-SP-T-125 DZEE:A‘L\;?;SQZSS 1 69.0 22164 |ThREYPNS 69 1'-AND-'SL-1093_ 22331 Cc3 L-1-1 118% 118% gg%a;{'/";nz:oces‘ig: Z”d
' MIRASNTO 69 22644 PENSQTOS 69 1' gy wtorag
T-10421_22010 ARTESN 230 22009
22664 POMERADO  69.0 22828 [ARTESN 69 1'-AND-'SL-10190_ 22664 . . ., |operation Procedure, and
SD-SP-T-126| oy CAMORE  69.0 1 POMERADO 69 22828 SYCAMORE 69 c3 TR 105% 102% 104% DG/DR/Energy Storage
2|
T-10421_22010 ARTESN 230 22009
op.T. 22664 POMERADO 69.0 22828 |ARTESN 69 1'-AND-'SL-10189_ 22664 e 0 0 o, |Operation Procedure, and
SD-SP-T1271 o\ CAMORE 69,0 2 POMERADO 69 22828 SYCAMORE 69 c3 G-1L-1 105% 102% 104%  |DG/DR/ENergy Storage
1|
'SL-506_ 22261 PEN 230 22010
SD.p.T.10g| 22668POWAY 600 22664  |ARTESN 230 1'-AND-'SL-5063_22010 ca L - Operation Procedure, and
POMERADO  69.0 1 ARTESN 230 22832 SYCAMORE 230 ° DG/DR/Energy Storage
1|
T-10421_22010 ARTESN 230 22009 .
SD-SP-T-129 FféEGSRF;\%VgAYwOGf‘O 22664 1 \RTESN 69 1'-AND-'SL-102_ 22009 c3 T-1/L-1 112% 107% 110% gg%a;{'/";nZPC%‘igi’ Z”d
: ARTESN 69 22828 SYCAMORE 69 1' gy Slorag
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak ‘ . .
€-3 California ISO
Thermal Overloads ‘ Shesing o f JE
mpmg a kenewe vture
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'SL-5063_ 22010 ARTESN 230 22832
22668 POWAY  69.0 22664 SYCAMORE 230 1'-AND- o, |Operation Procedure, and
SD-SP-T-1301550ERADD 69,0 1 'ML_5006_L_SYCAMORE-SYCAMORE TP3- c3 L1 109% DG/DR/Energy Storage
PENSQTOS TP1-PENSQTOS 230.0 Ckt'
'SL-1019_ 22056 BERNARDO 69 22676 .
SD-SP-T-131 Vflifg;%\’g”%osf'o 22876 |o CARMEL 69 1'-AND-'SL-10191_ 22668 Cc3 L-1-1 121% 126% 123% gg%a;{'/";nz:oces‘ig: Z”d
' POWAY 69 22664 POMERADO 69 1' gy wtorag
'SL-10215_ 22768 BAY BLVD 69 22516 .
SD-SP-T-132 ,\ig\??GB;\T\LBL\égO ?9'0 22520 1\IONTGMRY 69 1'-AND-'SL-10219_ 22768  C3 L-1-1 106% 109% gg%aé'/oé‘n:rmcgz:: Z”d
' BAYBLVD 69 22820 SNEETWTR 69 1' gy wforag
'SL-10188__ 22644 PENSQTOS 69 22856
SD-SP-T-133 éﬁﬁlﬁLTTOPREg%S 1 69.0 22200 |15REVPNS 69 1 -AND-'SL-1093_ 22331 Cc3 L-1-1 119% 125% 125%
' MIRASNTO 69 22644 PENSQTOS 69 1'
'SL-1089_ 22316 GENESEE 69 22644
SD-SP-T-134 SSmLTTOPREgNOS 1 69.0 22200 |\oeNSQTOS 69 2 -AND-'SL-1093 22331 c3 L-1-1 114% 120% 120%
' MIRASNTO 69 22644 PENSQTOS 69 1'
'SL-10188_ 22644 PENSQTOS 69 22856
SD-SP-T-135 éSmLTTOPREg%S 1 69.0 22200 | roREVPNS 69 1'-AND-'SL-1090_ 22316 Cc3 L-1-1 113% 117% 118%
: GENESEE 69 22864UCM 69 1'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

“} Ca|if§>rnio 1ISO

Thermal Overloads haping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Catelgolry 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'SL-10188_ 22644 PENSQTOS 69 22856
SD-SP-T-136 SS?\]ﬁJTC::REEZ'\:)S 1 690 22200 TOREYPNS 69 1'-AND- 'SL-1089_22316 C3 L-1-1 109% 115% 115%
' GENESEE 69 22644 PENSQTOS 69 2'
Operation Procedure, and
DG/DR/Energy Storage
'SL-10188_ 22644 PENSQTOS 69 22856
SD-SP-T-137 éﬁ%SﬁJ%RE\éZI\éS 1 690 22200 TOREYPNS 69 1'-AND- 'SL-1092_ 22331 C3 L-1-1 106% 113% 113%
' MIRASNTO 69 22316 GENESEE 69 1'
'SL-1089_22316 GENESEE 69 22644
SD-SP-T-138 gﬁiﬁ_ﬂ;&REg'\? 1 690 22200 PENSQTOS 69 2'-AND- 'SL-1092_ 22331 C3 L-1-1 106% 107%
' MIRASNTO 69 22316 GENESEE 69 1'
'SL-1089_22316 GENESEE 69 22644
SD-SP-T-139 jéﬁ/l% TO%';\BPTS 69.0 22864 PENSQTOS 69 2'-AND-'SL-1093_ 22331 C3 L-1-1 136% 144% 145%
' MIRASNTO 69 22644 PENSQTOS 69 1'
'SL-1089_22316 GENESEE 69 22644
SD-SP-T-140 5(23356 TOF;EEPTS 690 22864 PENSQTOS 69 2'-AND- 'SL-1092_ 22331 C3 L-1-1 111% 118% 120%
' MIRASNTO 69 22316 GENESEE 69 1'
'SL-1045_22152 CREELMAN 69 22408
22736 SANTYSBL 69.0 22152  |LOSCOCHS 69 1'-AND-'SL-1046_22152 0 0 o, |Operation Procedure, and
SD-SP-TAH | cREELMAN  69.0 1 CREELMAN 69 22828 SYCAMORE 69 c3 LA 147% 170% 153% DG/DR/Energy Storage
1!
'SL-1045_22152 CREELMAN 69 22408
ap.T. 22064 BLDCRKTP  69.0 22168 |LOSCOCHS 69 1'-AND-'SL-1046_22152 " 0 . o, |Operation Procedure, and
SD-SP-T-142 DESCANSO 69.0 1 CREELMAN 69 22828 SYCAMORE 69 c3 LA 106% 138% 126% DG/DR/Energy Storage
1!
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak é ‘ . "
<2 California ISO
Thermal Overloads ‘» Shaping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 2024 Potential Mitigation Solutions
Description | Summer | Summer | Summer
Peak Peak Peak
'SL-1045_22152 CREELMAN 69 22408
22064 BLDCRKTP  69.0 22736 |LOSCOCHS 69 1'-AND-'SL-1046_22152 0 0 o, |Operation Procedure, and
SD-SP-T-143 SANTYSBL 69.0 1 CREELMAN 69 22828 SYCAMORE 69 c3 LA 106% 138% 126% DG/DR/Energy Storage
1!
'SL-1045_22152 CREELMAN 69 22408
22884 WARNERS  69.0 22683 |LOSCOCHS 69 1'-AND-'SL-1046_22152 " 0 0 o, |Operation Procedure, and
SD-SPT1441RINCON . 69.0 1 CREELMAN 69 22828 SYCAMORE 69 ¢ L 1o 197 2% IDGIDRIENergy Storage
1!
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area- Summer Off-Peak & Summer Light Load

“‘,‘ California ISO

Thermal overloads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
[-0U74_ 22404 MTGUEL 23U 224772
SD-NP-T-1 Jﬁéﬁ‘éﬁ’”GUESO ) 230 22468 MIGUELMP 500 1'-AND-'SPS2- C3 L-1-1 113% N/A
5 BN22A | ina NCO_QIINCREQT ANNLk\/ R All_
'T-5075_22468 MIGUEL 500 22472
22464 MIGUEL 230 22468 MIGUELMP ~ 500 1'-AND-'SPS2- .
SD-NPT2 l\iGUEL 500 2 50286_Line OCO-SUNCREST 500KV & Xtrip c3 L1 132% NIA
Only’ Prior to the Phase Shifter
Transformers in service at IV, bypass
'T-5074_22464 MIGUEL 230 22472 the series cap banks on the NG-IV
b | 22464 MIGUEL 230 22468 MIGUELMP 500 1'-AND-'SPS2- " . 500 kV line, rely on Operation
SD-NP-T-3 MIGUEL ~ 500 2 50286_Line OCO-SUNCREST 500KV & Xtrip e L1 132% NA Procedure and congection
Only' management process with higher
T-5073_22464 MIGUEL 230 22468 emergency raling of the Miguel
SO.NPT4 |22464MIGUEL 230 22472 MIGUEL 500 2 -AND-'SPS2-50386_Line | L 1159 NA 22&?50:%bargkz’;'gggpvsv'the:‘e
MIGUELMP 500 1 OCO-SUNCREST 500KV & All- ° X1S1ig and prop g
GenTrip@IV+Xirip tripping at IV/ECO/OCC
'T-5073_ 22464 MIGUEL 230 22468
SD-NP-T-5 l\ilzég‘éﬁ’”euggo 1 230 22468 MIGUEL 500 2'-AND- 'SPS2-50286_Line Cc3 L-1-1 135% N/A
OCO-SUNCREST 500kV & Xtrip Only'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area- Summer Off-Peak & Summer Light Load

“‘,‘ California ISO

Thermal oveﬂoads Shoping a Renewed Future
Loading (%)
ID Overloaded Facility Worst Contingency Category Categor y 2016 2019 Potential Mitigation Solutions
Description [ Summer | Summer N/A
Off-Peak | Light Load
T-5U77_ 22385 SUNCREST _ DUU ZZ33Y
SD-NP-T-6 éliscfsiﬂ%,:CRE%B 1 230 22888 SNCRSMP2 500 1'-AND-'SPS1- C3 L-1-1 111% N/A
5 BN28K8 | ina ECO_MIC BNNK\/ R Yirin Onh/'
'T-5076_ 22885 SUNCREST 500 22888
SD-NP-T-7 Szl?lgi{ﬁsiﬂ%gCRES%(T) 1 230 22889 SNCRSMP1 500 1'-AND-'SPS1- C3 L-1-1 111% N/A
50285_Line ECO-MIG 500kV & Xtrip Only'
'ML_5008_L_SUNCREST-50SUNCREST TP2-
22886 SUNCREST 230 228860 |SYCAMORE TP2-SYCAMORE 230.0 C' -AND- o
SD-NP-T-8 SUNCREST TP1 230 1 'SPS1-50285_Line ECO-MIG 500kV & Xtrip c3 L-1-1 121% N/A . .
Only’ Prior to the Phase Shifter
Transformers in service at IV, bypass
the series cap banks on the NG-IV
'ML_5008_L_SUNCREST-50SUNCREST TP2- 500 kVIIin o rF;Iy on Operation
sowprs |ESESNCIES 20 2 |GOMOR PR SCMNEBIC MO ¢y | Lyr |
) —-Ine ELL- ’ management process along with the
GenTrip@IV+Xtrip existing and proposed SPS gen
tripping at IV/ECO/OCC
'ML_5007_L_SUNCREST-50SUNCREST TP1-
22886 SUNCREST 230 228861 |SYCAMORE TP1-SYCAMORE 230.0 C' -AND- o
SD-NP-T-10 |5 NGREST TP2 230 2 'SPS1-50285_Line ECO-MIG 500KV & Xtrip c3 L1 121% N/A
Only'
'ML_5007_L_SUNCREST-50SUNCREST TP1-
22886 SUNCREST 230 228861 [SYCAMORE TP1-SYCAMORE 230.0 C' -AND- 0
SD-NP-T-1T | SUNCREST TP2 230 2 'SPS1-50385_Line ECO-MIG 500kV & ALL- c3 L-1-1 103% N/A
GenTrip@IV+Xtrip'
SC-HUTZ_ZZ30U TMIPRCVLY 50U Z33T0
SD-NP-T-12 I\ilzégélli/ll\lll?’UELSOO 1230 22472 OCOTILLO 500 1'-AND- 'T-5073_ 22464 C3 L-1-1 114% N/A
MIGIIEI 220 22482 MIGILIE] B0N 2'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego 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 2016 2019 Potential Mitigation Solutions
Description | Summer | Summer N/A
Off-Peak | Light Load
'MSL-5086_ 23310 OCOTILLO 500 22885
SD-NP-T-13 I\iIZSS?EIIEAI\LI(;UELSOO 1500 22412 SUNCREST 500 &1'-AND- 'T-5073_ 22464 C3 L-1-1 123% N/A
MIGUEL 230 22468 MIGUEL 500 2'
'T-5073_22464 MIGUEL 230 22468 Prior to the Phase Shifter
SD-NP-T-14 hifégim?ﬂsoo 1230 22412 MIGUEL 500 2'-AND-'SPS2-50186_Line C3 L-1-1 107% N/A  |Transformers in service at IV, bypass
OCO-SUNCREST 500 kV & ALL-GenTrip@IV' the series cap banks on the NG-IV
500 kV line, rely on Operation
'OP2-50186_Line OCO-SUNCREST 500 kV & Procedure and congection
22464 MIGUEL 230 22468 ALL-Gen Curtailed@IV' -AND- 'T-5074_ 22464 o management process with higher
SDNPTIS viGueL 500 2 MIGUEL ~ 230 22472 MIGUELMP 500 ¢ L 105% WA lemergency rating of the Miguel
1 500/230 kV banks, along with the
'T-5074_22464 MIGUEL 230 22472 ex1sing and propossd SPS gen
- - tripping at IV/ECO/OCC
22464 MIGUEL 230 22468 MIGUELMP 500 1'-AND- 'SPS2- 0
SD-NP-T-16 \\ngUEL 500 2 50186_Line OCO-SUNCREST 500 kV & ALL- c3 LA 105% NiA
GenTrip@IV'
'OP2-50186_Line OCO-SUNCREST 500 kV &
SD-NP-T-17 I\ilzégzllilli/ll\lll?’UEL%O 1230 22412 ALL-Gen Curtailed@IV' -AND- 'T-5073_ 22464 C3 L-1-1 108% N/A
MIGUEL 230 22468 MIGUEL 500 2'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak ‘

“fL‘y California ISO

VOItage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
SL-5012_22360 IMPRLVLY 500 23310 0 voltage deviation within SDG&E's acceptable
SD-SP-VD-1] SUNCREST 500 KV OCOTILLO 500 1 B LA 5% operational voltage limits
sD-SPvD-2|  SUNCREST 500 KV SPS1-50285_Line ECO-MIGUEL 500kV & Xtrip B L1 6% voltagg deviation W|tlh|r.1 SDG&E's acceptable
Only operational voltage limits
sD-SPVD-3|  SUNCREST 230 KV SPS1-50285_Line ECO-MIGUEL 500kV & Xtrip B L1 7% voltagg deviation W|tlh|r.1 SDG&E's acceptable
Only operational voltage limits
SD-SP-VD4| SYCAMORE 230 KV SPS1-50285_Line ECO-MIGUEL 500kV & Xtrip B L1 6% voltagg deviation W|t.h|r.1 SDG&E's acceptable
Only operational voltage limits
SL-1010_22040 BARRETT 69 22416 0 0 Reply on distribution VAR support, OP to manage
SD-SP-VD-5|  BARRETT 69KV LOVELAND 69 1 B L1 6% 7% voltage issue as needed,
SL-1010_22040 BARRETT 69 22416 0 0 Reply on distribution VAR support, OP to manage
SD-8P-VD-6|  CAMERON 69KV LOVELAND 69 1 B L1 5% 6% voltage issue as needed,
T-10347_22836 TALEGA 69 22840 0 0 Reply on distribution VAR support, OP to manage
SD-8P-VD-7|  CRSTNTS 69KV TALEGA 138 1 B T 7% 6% voltage issue as needed,
SL-10182_22640 PENDLETN 69 22708 0 Reply on distribution VAR support, OP to manage
SD-5P-VD-8| PENDLETN 69KV SANLUSRY 69 1 B L1 6% voltage issue as needed,
SD-SPVD-9|  ENCNITAS 69 KV SL-1070_22252 ENCNITAS 69 22160 DEL B L1 7% 6% 7% Reply on distribution VAR support, OP to manage
MAR 69 1 voltage issue as needed,
SD-SP-VD- T-10347_22836 TALEGA 69 22840 0 Reconductor TL692 or SPS with dynamic VAR
10 JAP MESA 69 KV TALEGA 138 1 B T-1 6% support
SD-SP-VD- T-10347_22836 TALEGA 69 22840 0 Reconductor TL692 or SPS with dynamic VAR
11 BASILONE 69 KV TALEGA 138 1 B T-1 6% support
ML_1022_L_OCNSDETP-OCEANSDE- . .
SD'SE'VD' LASPULGS 69 KV SANLUSRY-STUARTTP-LASPULGS-STUART | B L1 7% stsgg“mr TL692 or SPS with dynamic VAR
6
SD-SP-VD- | UMEYAAY 69 KV Bus_LL69_Loveland 69KV Bus C1/C2/C5 | Bus Section 10.908 Reply on distribution VAR support, OP to manage
13 voltage issue as needed,
SD-SP-VD- | cpESTWD 69 KV Bus_LL69_Loveland 69KV Bus C1/C2/C5 | Bus Section 10.909 Reply on distribution VAR support, OP to manage
14 voltage issue as needed,
SD-SP-VD- | - AMERON 69 KV Bus_LL69_Loveland 69KV Bus C1/C2/C5 | Bus Section 11896 | 11032 |RePlyon distribution VAR support, OP to manage
15 voltage issue as needed,
SD-SPVD- | BARRETT 69KV Bus_LL69_Loveland 69KV Bus C1/C2(C5 | Bus Section 12543 | 12.147 |TePl ondistribution VAR support, OP to manage
16 voltage issue as needed,
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

Voltage Deviations

“‘1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

69 1'

- - Category 2016 2019 2024 e .
ID Substation Worst Contingency Category Description | Summer | Summer | Summer Potential Mitigation Solutions
Peak Peak Peak
'MSL-5086_ 23310 OCOTILLO 500 22885
SD-SP-VD- SUNCREST 500 &1'-AND-'SPS1- 0 Reply on distribution VAR support, OP to manage
17 BOULEVRD 69KV 50385_Line ECO-MIG 500kV & ALL- ¢ L1 T NIA NIA voltage issue as needed,
GenTrip@IV+Xtrip'
'MSL-5086_23310 OCOTILLO 500 22885
SD-SP-VD- SUNCREST 500 &1'-AND-'SPS1- . 2o 00 Reply on distribution VAR support, OP to manage
18 BOULEVRD 69KV 50185_Line ECO-MIG 500 kV & ALL- ¢ LA 5% 8% voltage issue as needed,
GenTrip@IV'
'MSL-5086_23310 OCOTILLO 500 22885 o
SD-SPVD- | goyLEVRD 69 KV SUNCREST 500 &1’ -AND- 'SPS1- c L-1-1 6% Reply on distribution VAR support, OP to manage
19 50285_Line ECO-MIG 500KV & Xtrip Only’ voltage issue as needed,
'MSL-5086_23310 OCOTILLO 500 22885
SD-SP-VD- SUNCREST 500 &1'-AND- 'MSL-5085_ 1. o Reply on distribution VAR support, OP to manage
20 BOULEVRD 69KV 22930 ECO 500 22468 MIGUEL ¢ LA 5% voltage issue as needed,
500 &1'
'SL-10191_22668 POWAY 69 22664 .
SD'S;'VD' POWAY 69 KV POMERADO 69 1'-AND-'SL-1019_22056 | C L-1-1 11% 13% 13% i";‘fj Poway-Pomerado 69 kV'line- or OP to shed
BERNARDO 69 22676 R.CARMEL 69 1'
'ML_1024_Line ASH-ASHTP-
SD-SP-VD- FELICITA_VALCNTR 69 Ckt 1' -AND- 'SL- 1 0 Reply on distribution VAR support, OP to manage
22 RINCON 69 KV 10197_22688 RINCON 69 22404 LILAC ¢ L1 13% voltage issue as needed,
69 1'
'ML_1021_Line MONSRATE-MORHILTP-
SD-SP-VD- MOROHILL-MELROSE 69 Ckt 1' -AND- 'SL- 1 0 0 0 Reply on distribution VAR support, OP to manage
23 AVOCADO 69KV 10182_22640 PENDLETN 69 22708 ¢ L1 13% 12% 12% voltage issue as needed,
SANLUSRY 69 1'
'ML_1025_Line AVOCADO-MNSRATTP-
SD-SP-VD- MONSRATE-PALA 69 Ckt 1' -AND- 'SL-10182_ 1 0 0 0 Reply on distribution VAR support, OP to manage
24 AVOCADO 69KV 22640 PENDLETN 69 22708 SANLUSRY ¢ LA 15% 1% 1% voltage issue as needed,
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

Voltage Deviations

“‘1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

1|

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
e noeney o Description | Summer | Summer | Summer g
Peak Peak Peak
'SL-10113_22416 LOVELAND ~ 69 22168 .
SD'S;'VD' BARRETT 69 KV DESCANSO 69 1'-AND-'SL-1010_22040 | C L-1-1 12% 12% \Ff;f;y;’i‘sgférfs“ﬂzz:ef support, OP to manage
BARRETT 69 22416 LOVELAND 69 1' d ’
'SL-10112_22416 LOVELAND 69 22004 .
SD'S;Z'VD' BARRETT 69 KV ALPINE 69 1'-AND-'SL-10109_ 22408 c L-1-1 15% 13% scjf;y:?sgférfsuﬂzzd\gf support, O to manage
LOSCOCHS 69 22416 LOVELAND 69 1 g *
'SL-10113_22416 LOVELAND ~ 69 22168 .
SD'S;'VD' CAMERON 69 KV DESCANSO 69 1'-AND-'SL-1010_22040 | C L-1-1 12% 1% s(jf;y:’i‘sgfér:’:tr:‘e’sz support, O to manage
BARRETT 69 22416 LOVELAND 69 1' d ’
'SL-10112_22416 LOVELAND 69 22004 .
SD'%Z'VD' CAMERON 69 KV ALPINE 69 1'-AND- 'SL-10109_ 22408 c L1-1 15% 13% \F,{;gy:?sgférfsuﬂzz(}ﬁ support, OF to manage
LOSCOCHS 69 22416 LOVELAND 69 1 g ’
'SL-10113_22416 LOVELAND ~ 69 22168 .
SD'S;;'VD' CRESTWD 69 KV DESCANSO 69 1'-AND-'SL-1010_22040 | C L-1-1 1% 10% S(jgy:’i‘sgfér:’:ﬂzzgﬁ support, OF to manage
BARRETT 69 22416 LOVELAND 69 1' 9 ’
'SL-10112_22416 LOVELAND 69 22004 .
SD'S;;'VD' CRESTWD 69 KV ALPINE 69 1'-AND- 'SL-10109_ 22408 c L1-1 15% 13% Sjgy:’i‘sgférfsuﬂzzge/f support, OF to manage
LOSCOCHS 69 22416 LOVELAND 69 1 g ’
'ML_1024_Line ASH-ASHTP-
SD-SP-VD- FELICITA_VALCNTR 69 Ckt 1' -AND- 'SL- 0 Reply on distribution VAR support, OP to manage
31 VALCNTR 69KV 10197_22688 RINCON 69 22404 LILAC ¢ L1 13% voltage issue as needed,
69 1"
'SL-1046_22152 CREELMAN 69 22828
SD-SP-VD- SYCAMORE 69 1'-AND- 'SL-1045_22152 1 0 0 Reply on distribution VAR support, OP to manage
32 CREELMAN 69 KV CREELMAN 69 22408 LOSCOCHS 69 ¢ LA 24% 1% voltage issue as needed,
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak ‘

“»1 California ISO

VOItage Deviations Shaping a Renewed Future

Post Cont. Voltage Deviation %
- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc Catego o Potential Mitigation Solutions
v I ngency o Description | Summer Summer Summer g
Peak Peak Peak
'SL-10112_ 22416 LOVELAND 69 22004 o
SD'S:;'VD' DESCANSO 69 KV ALPINE 69 1'-AND-'SL-10109_22408 C L-1-1 14% 12% \Ff;f;y;’i‘sgférfs“ﬂzz:ef support, OP to manage
LOSCOCHS 69 22416 LOVELAND 69 1' 9 '
'SL-10112_ 22416 LOVELAND 69 22004 o
SD'SBZ'VD' GLENCLIF 69 KV ALPINE 69 1'-AND-'SL-10109_22408 C L-1-1 15% 13% scjf;y:?sgférfsuﬂzzd\gf support, OP to manage
LOSCOCHS 69 22416 LOVELAND 69 1' 9
'SL-10112_ 22416 LOVELAND 69 22004 o
SD'SBZ'VD' LOVELAND 69 KV ALPINE 69 1'-AND-'SL-10109_22408 C L-1-1 15% 13% scjf;y:?sgférfsuﬂzzd\gf support, OP to manage
LOSCOCHS 69 22416 LOVELAND 69 1' 9 '
'ML_1021_Line MONSRATE-MORHILTP-
SD-SP-VD- MOROHILL-MELROSE 69 Ckt 1' -AND- 'SL- . . ., |Reply on distribution VAR support, OP to manage
36 MONSRATE 69 KV 10182_22640 PENDLETN 69 22708 ¢ LA 12% 12% 12% voltage issue as needed,
SANLUSRY 69 1'
'ML_1025_Line AVOCADO-MNSRATTP-
SD-SP-VD- MONSRATE-PALA 69 Ckt 1' -AND- 'SL-10182_ 0 0 0 Reply on distribution VAR support, OP to manage
37 MONSRATE 69 KV 22640 PENDLETN 69 22708 SANLUSRY ¢ LA 14% 10% 1% voltage issue as needed,
69 1'
'ML_1021_Line MONSRATE-MORHILTP-
SD-SP-VD- MOROHILL-MELROSE 69 Ckt 1' -AND- 'SL- 0 0 0 Reply on distribution VAR support, OP to manage
38 PENDLETN 69 KV 10182_22640 PENDLETN 69 22708 ¢ L1 16% 14% 14% voltage issue as needed,
SANLUSRY 69 1'
'ML_1025_Line AVOCADO-MNSRATTP-
SD-SP-VD- MONSRATE-PALA 69 Ckt 1' -AND- 'SL-10182_ 0 0 0 Reply on distribution VAR support, OP to manage
39 PENDLETN 69 KV 22640 PENDLETN 69 22708 SANLUSRY ¢ L1 18% 13% 13% voltage issue as needed,
69 1'
'SL-1019_ 22056 BERNARDO 69 22676 .
SD'S4';'VD' R.CARMEL 69 KV RCARMEL 69 1'-AND-'SL-10191_22668 C L-1-1 12% 15% 14% i:;‘; Poway-Pomerado 69 kVline- or OP to shed
POWAY 69 22664 POMERADO 69 1'
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area - Summer Peak

Voltage Deviations

2 Cdlifornia ISO

‘. Shaping a Renewed Future

Post Cont. Voltage Deviation %

BERNARDO 69 22676 R.CARMEL 69 1'

- - Category 2016 2019 2024 e .
ID Substation Worst Contingenc' Catego o Potential Mitigation Solutions
gency gory Description | Summer | Summer | Summer 9
Peak Peak Peak
Operation Procedure to shed up to 70 MW loads in
SD-SP-VD- 'SL-10106_ 22408 LOSCOCHS 69 22004 broad area of the back country for the 2nd
41 BackCountry Area 69 KV ALPINE 69 1'-AND- 'SL-10109_ 22408 C L-1-1 Diverged | Diverged | Diverged [contingency, or build a new transmission 69 kV
LOSCOCHS 69 22416 LOVELAND 69 1' source in the area
SD-SP-VD- 'SL-10191_22668 POWAY 69 22664
42 WARENCYN 69 KV POMERADO 69 1'-AND-'SL-1019_ 22056 C L-1-1 11% 11%  [2nd Poway-Pomerado 69 kV line or load shedding
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2014-2015 1SO Reliability Assessment - Preliminary Study Results

Study Area: San Diego Area- Summer Off-Peak & Summer Light Load

Voltage Deviations

‘““1‘ California ISO

Shaping a Renewed Future

Post Cont. Voltage Deviation %

: : Category 2016 2019 P, .
ID Substation Worst Contingency Category Description | Summer | Summer N/A Potential Mitigation Solutions
Off-Peak | Light Load

SD-NP-VD-1| CRESTWD 69KV G1-1022_22915 KUMEYAAY  0.69 1 B L-1 6% Reply on distribution VAR support, OP to manage

voltage issue as needed,
SL-1010_22040 BARRETT 69 22416 0 Reply on distribution VAR support, OP to manage

SD-NP-VD-2| - BARRETT 69 KV LOVELAND 69 1 B LA %% voltage issue as needed,
SL-1010_22040 BARRETT 69 22416 0 Reply on distribution VAR support, OP to manage

SD-NP-VD-3|  CAMERON 69 KV LOVELAND 69 1 B LA 8% voltage issue as needed,
SL-1010_22040 BARRETT 69 22416 0 Reply on distribution VAR support, OP to manage

SD-NP-VD-4|  CRESTWD 69KV LOVELAND 69 1 B L1 6% voltage issue as needed,
SL-10248_22902 CRESTWD 69 22903 0 Reply on distribution VAR support, OP to manage

SD-NP-VD-5| ~ CRESTWD 69KV KUMEYAAY 69 1 B L1 6% voltage issue as needed,
SL-109_22040 BARRETT 69 22104 0 0 Reply on distribution VAR support, OP to manage

SD-NP-VD-6|  CAMERON 69KV CAMERON 69 1 B L1 6% 8% voltage issue as needed,
SL-109_22040 BARRETT 69 22104 0 Reply on distribution VAR support, OP to manage

SD-NP-VD-7| ~ CRESTWD 69KV CAMERON 69 1 B L1 6% voltage issue as needed,
T-10347_22836 TALEGA 69 22840 0 Reply on distribution VAR support, OP to manage

SD-NP-VD-B|  CRSTNTS 69KV TALEGA 138 1 B T 6% voltage issue as needed,
SL-1010_22040 BARRETT 69 22416 0 Reply on distribution VAR support, OP to manage

SD-NP-VD-9|  KUMEYAAY 69KV LOVELAND 69 1 B L1 6% voltage issue as needed,
SD-NP-VD- SL-109_22040 BARRETT 69 22104 0 Reply on distribution VAR support, OP to manage

10 KUMEYAAY 69 KV CAMERON 69 1 B L1 6% voltage issue as needed,
SD-NP-VD- KUMEYAAY 69 KV Bus BARGY Barrett 69kV Bus B L1 &% Reply on distribution VAR support, OP to manage

11 - - voltage issue as needed,
SD-NP-VD- | o AMERON 69 KV Bus_BAR69_Barrett 69KV Bus C1/C2/C5 | Bus Section | 6% -8% Reply on distribution VAR support, OP to manage

12 voltage issue as needed,
SD-NPVD- | cpEsTWD 69 KV Bus_CN69_Cameron 69KV Bus C1/C2(C5 | Bus Section | 5% % Reply on distribution VAR support, OP to manage

13 voltage issue as needed,
SD-NPVD- | orEsTWD 69 KV Bus_BAR69_Barrett 69KV Bus C1/C2/C5 | Bus Section 6% Reply on distribution VAR support, OP to manage

14 voltage issue as needed,
SD-NP-VD- | oreSTWD 69 KV Bus_LL69_Loveland 69KV Bus C1/C2/C5 | Bus Section -9% Reply on distribution VAR support, OP to manage

15 voltage issue as needed,
SD-NP-VD- | 5 ENCLIF 69 KV Bus_LL69_Loveland 69KV Bus C1/C2/C5 | Bus Section 7% Reply on distribution VAR support, OP to manage

16 voltage issue as needed,
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Voltage Deviations
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Shaping a Renewed Future

Post Cont. Voltage Deviation %

SANLUSRY 69 1'

- - Category 2016 2019 e .
ID Substation Worst Contingency Category Description | Summer | Summer N/A Potential Mitigation Solutions
Off-Peak | Light Load
SD-NPVD- | AMERON 69 KV Bus_LL69_Loveland 69KV Bus C1/C2/C5 | Bus Section 1% Reply on distribution VAR support, OP to manage
17 voltage issue as needed,
SD-NPVD- | 5 ARRETT 69 KV Bus_LL69_Loveland 69KV Bus C1/C2/C5 | Bus Section -12% Reply on distribution VAR support, OP to manage
18 voltage issue as needed,
'ML_1021_Line MONSRATE-MORHILTP-
SD-NP-VD- MOROHILL-MELROSE 69 Ckt 1' -AND- 'SL- . o o Reply on distribution VAR support, OP to manage
19 AVOCADO 69KV 10182_22640 PENDLETN 69 22708 ¢ LA 14% 10% voltage issue as needed,
SANLUSRY 69 1"
'SL-10113_22416 LOVELAND 69 22168 o
SD’@'Z'VD' BARRETT 69 KV DESCANSO 69 1'-AND-'SL-1010_ 22040 C L1-1 2% scjf;y:?sgférfsuﬂzzd\gf support, OP to manage
BARRETT 69 22416 LOVELAND 69 1' 9 :
'SL-10113_22416 LOVELAND 69 22168 o
SD’“;:'VD' CAMERON 69 KV DESCANSO 69 1'-AND-'SL-1010_ 22040 C L1-1 1% \Ff;gy:’i‘sgférfsuﬂzzggf support, OP to manage
BARRETT 69 22416 LOVELAND 69 1' 9 :
'SL-10113_22416 LOVELAND 69 22168 o
SD"‘g'VD' CRESTWD 69 KV DESCANSO 69 1'-AND-'SL-1010_ 22040 C L1-1 -10% SSEV:TSSEQ?:KZ(}QR support, OP to manage
BARRETT 69 22416 LOVELAND 69 1' 9 :
'ML_1021_Line MONSRATE-MORHILTP-
SD-NP-VD- MOROHILL-MELROSE 69 Ckt 1' -AND- 'SL- 0 0 Reply on distribution VAR support, OP to manage
23 MONSRATE 69 KV 10182_22640 PENDLETN 69 22708 ¢ LA 14% 10% voltage issue as needed,
SANLUSRY 69 1"
'ML_1021_Line MONSRATE-MORHILTP-
SD-NP-VD- MOROHILL-MELROSE 69 Ckt 1' -AND- 'SL- 0 0 Reply on distribution VAR support, OP to manage
24 PENDLETN 69 KV 10182_22640 PENDLETN 69 22708 ¢ L1 16% 12% voltage issue as needed,
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High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
ID Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

'ML_1025_Line AVOCADO-MNSRATTP-

MONSRATE-PALA 69 Ckt 1' -AND- 'SL- Reply on distribution VAR support, OP to
SD-SP-V-1 | AVOCADO 69KV 10182_22640 PENDLETN 69 22708 ¢ N-1-1 081 088 088 manage voltage issue as needed,

SANLUSRY 69 1'

'ML_1021_Line MONSRATE-MORHILTP-

MOROHILL-MELROSE 69 Ckt 1' -AND- 'SL- Reply on distribution VAR support, OP to
SD-8P-V-2 | AVOCADO 69KV 10182_22640 PENDLETN 69 22708 ¢ N-1-1 086 089 089 manage voltage issue as needed,

SANLUSRY 69 1'

'SL-10112_22416 LOVELAND 69 22004

ALPINE 69 1'-AND-'SL-10109_ 22408 4 Reply on distribution VAR support, OP to
SD-SP-V-3 | BARRETT 69KV LOSCOCHS 69 22416 LOVELAND 69 ¢ N-1-1 087 089 manage voltage issue as needed,

1

'SL-10112_22416 LOVELAND 69 22004

ALPINE 69 1'-AND- 'SL-10109_ 22408 Reply on distribution VAR support, OP to
SD-SP-V-4 | CAMERON 69KV LOSCOCHS 69 22416 LOVELAND 69| C N-1-1 087 088 manage voltage issue as needed,

1

'SL-10112_22416 LOVELAND 69 22004

ALPINE 69 1'-AND- 'SL-10109_ 22408 Reply on distribution VAR support, OP to
SD-SP-V-5 | CRESTWD 69KV LOSCOCHS 69 22416 LOVELAND 69| C N-1-1 0.87 088 manage voltage issue as needed,

1

'MSL-5085_ 22930 ECO 500 22468

MIGUEL 500 &1'-AND- 'MSL-5086_ Reply on distribution VAR support, OP to
SD-SP-V-6 | BOULEVRD 69KV 23310 OCOTILLO ~ 500 22885 ¢ N-1-1 111 manage voltage issue as needed,

SUNCREST 500 &1'

'SL-10112_22416 LOVELAND 69 22004
SD-SPV-7 | CAMERNTP 69 KV ALPINE 69 1'-AND- 'SL-10109_ 22408 c N-1-1 0.87 0.88 Reply on distribution VAR support, OP to

LOSCOCHS 69 22416 LOVELAND 69
1'

manage voltage issue as needed,
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High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak
L e oREEAN 58 224
LOSCOCHS 69 1'-AND- 'SL-1046_ . ;
DD | GBI pacreem 6o 2o o
SYCAMORE 69 1'
'SL-10112_22416 LOVELAND 69 22004
ALPINE 69 1'-AND-'SL-10109_ 22408 . Reply on distribution VAR support, OP to
SD-SP-V-9 | GLENCLIF 69KV LOSCOCHS 69 22416 LOVELAND 69 ¢ N-1-1 0.87 089 manage voltage issue as needed,
"
'SL-10112_22416 LOVELAND 69 22004
ALPINE 69 1'-AND-'SL-10109_ 22408 . Reply on distribution VAR support, OP to
SD-SP-V-10 | GLNCLFTP 69KV LOSCOCHS 69 22416 LOVELAND 69 ¢ N-1-1 088 089 manage voltage issue as needed,
"
'SL-10112_22416 LOVELAND 69 22004
ALPINE 69 1'-AND- 'SL-10109_ 22408 Reply on distribution VAR support, OP to
SD-SP-V-111 - KUMEYAAY 69 KV LOSCOCHS 69 22416 LOVELAND 69| C N-1-1 087 088 manage voltage issue as needed,
"
'SL-10112_22416 LOVELAND 69 22004
ALPINE 69 1'-AND- 'SL-10109_ 22408 Reply on distribution VAR support, OP to
SD-SP-V-12|  LOVELAND 69KV LOSCOCHS 69 22416 LOVELAND 69 ¢ N-1-1 088 089 manage voltage issue as needed,
"
'ML_1021_Line MONSRATE-MORHILTP-
MOROHILL-MELROSE 69 Ckt 1' -AND- 'SL- Reply on distribution VAR support, OP to
SD-SP-V-13 | PENDLETN 69KV 10182_ 22640 PENDLETN 69 22708 ¢ N-1-1 084 088 088 manage voltage issue as needed,
SANLUSRY 69 1'
'‘ML_1025_Line AVOCADO-MNSRATTP-
SD-SPV-14 | PENDLETN 69 KV MONSRATE-PALA 69 Ckt 1' -AND- 'SL- c N-1-1 0.81 0.89 0.88 Reply on distribution VAR support, OP to

10182_22640 PENDLETN 69 22708
SANLUSRY 69 1'

manage voltage issue as needed,
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High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category R .
D Substation Worst Contingency Category Descrintion 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
P Peak Peak Peak

'SL-1019_ 22056 BERNARDO 69 22676
R.CARMEL 69 1'-AND- 'SL-10191_ 2nd Poway-Pomerado 69 kV line or OP to

SD-SP-V-15 | POWAY 69KV 22668 POWAY 69 22664 POMERADO|  © N-1-1 0.90 0.87 0.88 shed load
69 1'
'SL-10106_ 22408 LOSCOCHS 69 Opera.non Procedure to shed up to 70 MW
22004 ALPINE 69 1" -AND-'SL-10109 loads in broad area of the back country for

SD-SP-V-16 | BackCountry Area 69 KV 22408 LOSCOCHS 69 22416 - C N-1-1 Diverged Diverged Diverged  |[the 2nq cgntmgency, or bUI!d anew

LOVELAND 69 1 transmission 69 kV source in the area
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High/Low Voltage Shaping a Renewed Future
Voltage (PU)
) . Category e .
ID Substation Worst Contingency Category 7.0 12016 Summer| 2019 Summer Potential Mitigation Solutions
Description ) N/A
Off-Peak Light Load
SD-NP-V-1 | GAPSTRNO 138 KV Base Case A N-0 1.06 voltage within SDG&E's acceptable
operational limits
SD-NPV-2 | TRABUCO 138 KV Base Case A N-0 1.06 voltage within SDG&E's acceptable
operational limits
SD-NP-V-3 | LAGNANL 138 KV Base Case A N-0 1.06 voltage within SDGSE's acceptable
operational limits
SD-NP-V4 | MARGARTA 138 KV Base Case A N-0 1.06 voltage within SDG&E's acceptable
operational limits
SD-NP-V-5 | RMSNVJO 138 KV Base Case A N-0 1.06 voltage within SDG&E's acceptable
operational limits
SD-NP-V-6 PICO 138 KV Base Case A N-0 106 voltagg W|th|.n SDG&E s acceptable
operational limits
SD-NP-V-7 | SANMATEO 138 KV Base Case A N-0 1.06 voltage within SDG&E's acceptable
operational limits
SD-NP-V-8 | CRESTWD 69 KV Base Case A N-0 108 1.09 voltage within SDG&E's acceptable
operational limits
SD-NP-V-9 OTAY 69 KV Base Case A N-0 106 voltagg W|th|p SDG&E s acceptable
operational limits
SD-NP-V-10 | IMPRLBCH 69 KV Base Case A N-0 1.06 voltage within SDG&E's acceptable
operational limits
SD-NP-V-11| MONTGMRY 69 KV Base Case A N-0 1.06 voltage within SDG&E's acceptable
operational limits
SD-NP-V-12 | SANYSDRO 69 KV Base Case A N-0 1,06 voltage within SDG&E's acceptable
operational limits
SD-NP-V-13 | GLENCLIF 69 KV Base Case A N-0 105 106 voltage within SDG&E' acceptable
operational limits
SD-NP-V-14 | OTAYLAKE 69 KV Base Case A N-0 1.06 voltage wihin SDG&E's acceptable
operational limits
SD-NP-V-15 ECOMP 500 KV SL-5011_22360 IMPRLVLY 500 22930 B L1 111 voltagg W|th|p SDG&E s acceptable
ECO 500 1 operational limits
SL-1010_22040 BARRETT 69 22416 .
SD-NP-V-16 | BARRETT 69 KV LOVELAND 69 1 B L-1 1.13 OP to manage voltage issue as needed,
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High/Low Voltage Shaping a Renewed Future
Voltage (PU)
D Substation Worst Contingency Category Category 2016 Summer| 2019 Summer Potential Mitigation Solutions
Deseiplon 1™ ottpeak | Light Load NiA
SD-NP-V-17 | CAMERON 69 KV flc')_\;gliﬁézmggB?RRETT 69 22416 B L1 113 OP to manage voltage issue as needed,
SD-NP-V-18 | CAMERON 69 KV 2';,\1/'%9'502,\2]0406??%” 69 22104 B L1 1.1 113 OP to manage voltage issue as needed,
SD-NP-V-19 [ CRESTWD 69 KV fg_\;gliﬁézmggB?RRETT 69 22416 B L1 1.15 OP to manage voltage issue as needed,
SD-NP-V-20 [ CRESTWD 69 KV 2'}:&%%550406??%” 69 22104 B L1 1.12 1.15 OP to manage voltage issue as needed,
SD-NP-V-21 [ KUMEYAAY 69 KV Eg-\;gliﬁézoélggB?RRETT 69 22416 B L1 1.15 OP to manage voltage issue as needed,
SD-NP-V-22 [ KUMEYAAY 69 KV 2'}:&%%550406??%” 69 22104 B L1 113 1.15 OP to manage voltage issue as needed,
SD-NP-V-23 ECO MP 500 KV IV-8032_1V 8032 50004 & BK82 CB C1/C2/C5 | Breaker 1.1 OP to manage voltage issue as needed,
SD-NP-V-24 [ BARRETT 69 KV Bus_LL69_Loveland 69kV Bus C1/C2/C5 | Bus Section 1.16 OP to manage voltage issue as needed,
SD-NP-V-25 [ CAMERON 69 KV Bus_LL69_Loveland 69kV Bus C1/C2/C5 | Bus Section 1.16 OP to manage voltage issue as needed,
SD-NP-V-26 [ CAMERON 69 KV Bus_BARG9_Barrett 69kV Bus C1/C2/C5 | Bus Section 1.1 113 OP to manage voltage issue as needed,
SD-NP-V-27 [ CRESTWD 69 KV Bus_LL69_Loveland 69kV Bus C1/C2/C5 | Bus Section 1.1 1.18 OP to manage voltage issue as needed,
SD-NP-V-28 [ CRESTWD 69 KV Bus_CN69_Cameron 69kV Bus C1/C2/C5 | Bus Section 113 1.15 OP to manage voltage issue as needed,
SD-NP-V-29 [ CRESTWD 69 KV Bus_BARG9_Barrett 69kV Bus C1/C2/C5 | Bus Section 113 1.15 OP to manage voltage issue as needed,
SD-NP-V-30 [ GLENCLIF 69 KV Bus_LL69_Loveland 69kV Bus C1/C2/C5 | Bus Section 113 OP to manage voltage issue as needed,
SD-NP-V-31 [ KUMEYAAY 69 KV Bus_LL69_Loveland 69kV Bus C1/C2/C5 | Bus Section 1.1 OP to manage voltage issue as needed,
SD-NP-V-32 [ KUMEYAAY 69 KV Bus_CN69_Cameron 69kV Bus C1/C2/C5 | Bus Section 113 1.15 OP to manage voltage issue as needed,
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Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2016 Summer
Off-Peak

2019 Summer
Light Load

N/A

Potential Mitigation Solutions

SD-NP-V-33

KUMEYAAY 69 KV

Bus_BARG69_Barrett 69kV Bus

C1/C2/C5

Bus Section

1.13

1.15

OP to manage voltage issue as needed,

SD-NP-V-34

AVOCADO 69 KV

'ML_1021_Line MONSRATE-MORHILTP-
MOROHILL-MELROSE 69 Ckt 1' -AND- 'SL-
10182_22640 PENDLETN 69 22708
SANLUSRY 69 1'

0.86

Reply on distribution VAR support, OP to
manage voltage issue as needed,

SD-NP-V-35

BARRETT 69 KV

'SL-10111_22412 LOSCOCHS 138
23322 JAMUL 138 1'-AND-'SL-1010_
22040 BARRETT 69 22416 LOVELAND
69 1'

1.14

OP to manage voltage issue as needed,

SD-NP-V-36

BARRETT 69 KV

‘ML_1017_Line ML60 TAP-MIGUELG0-
TELECYN-JAMUL 138.0 Ckt 1'-AND- 'SL-
1010_22040 BARRETT 69 22416
LOVELAND 69 1'

1.13

OP to manage voltage issue as needed,

SD-NP-V-37

CAMERON 69 KV

'SL-10113_22416 LOVELAND 69 22168
DESCANSO 69 1'-AND-'SL-109_ 22040
BARRETT 69 22104 CAMERON 69
1

1.16

OP to manage voltage issue as needed,

SD-NP-V-38

CAMERON 69 KV

'SL-10113_22416 LOVELAND 69 22168
DESCANSO 69 1'-AND-'SL-1010_
22040 BARRETT 69 22416 LOVELAND
69 1'

1.16

OP to manage voltage issue as needed,

SD-NP-V-39

CAMERON 69 KV

'SL-10111_22412 LOSCOCHS ~ 138
23322 JAMUL 138 1'-AND-'SL-109_
22040 BARRETT 69 22104 CAMERON
69 1'

1.14

OP to manage voltage issue as needed,

SD-NP-V-40

CAMERON 69 KV

‘ML_1017_Line ML60 TAP-MIGUELGO-
TELECYN-JAMUL 138.0 Ckt 1' -AND- 'SL-
109_22040 BARRETT 69 22104
CAMERON 69 1'

1.14

OP to manage voltage issue as needed,
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Shaping a Renewed Future

Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2016 Summer
Off-Peak

2019 Summer
Light Load

N/A

Potential Mitigation Solutions

SD-NP-V-41

CAMERON 69 KV

'SL-1028_22084 BORREGO 69 22083
BRGENHV 69 1'-AND-'SL-109_ 22040
BARRETT 69 22104 CAMERON 69
1!

1.14

OP to manage voltage issue as needed,

SD-NP-V-42

CAMERON 69 KV

'SL-10111_22412 LOSCOCHS 138
23322 JAMUL 138 1'-AND-'SL-1010_
22040 BARRETT 69 22416 LOVELAND
69 1'

1.14

OP to manage voltage issue as needed,

SD-NP-V-43

CAMERON 69 KV

'ML_1017_Line ML60 TAP-MIGUELGO0-
TELECYN-JAMUL 138.0 Ckt 1'-AND- 'SL-
1010_22040 BARRETT 69 22416
LOVELAND 69 1'

1.14

OP to manage voltage issue as needed,

SD-NP-V-44

CRESTWD 69 KV

'SL-10112_22416 LOVELAND 69 22004
ALPINE 69 1'-AND- 'SL-10109_ 22408
LOSCOCHS 69 22416 LOVELAND 69
1!

1.13

OP to manage voltage issue as needed,

SD-NP-V-45

CRESTWD 69 KV

'SL-10113_22416 LOVELAND 69 22168
DESCANSO 69 1'-AND-'SL-1010_
22040 BARRETT 69 22416 LOVELAND
69 1'

1.18

OP to manage voltage issue as needed,

SD-NP-V-46

CRESTWD 69 KV

'SL-10113_22416 LOVELAND 69 22168
DESCANSO 69 1'-AND- 'SL-109_22040
BARRETT 69 22104 CAMERON 69
1

1.18

OP to manage voltage issue as needed,

SD-NP-V-47

CRESTWD 69 KV

'SL-10111_22412 LOSCOCHS 138
23322 JAMUL 138 1'-AND-'SL-109_
22040 BARRETT 69 22104 CAMERON
69 1

1.15

OP to manage voltage issue as needed,

SD-NP-V-48

CRESTWD 69 KV

'ML_1017_Line ML60 TAP-MIGUELG0-
TELECYN-JAMUL 138.0 Ckt 1'-AND- 'SL-
109_22040 BARRETT 69 22104
CAMERON 69 1'

1.15

OP to manage voltage issue as needed,
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Substation

Worst Contingency

Category

Category
Description

Voltage (PU)

2016 Summer
Off-Peak

2019 Summer
Light Load

N/A

Potential Mitigation Solutions

SD-NP-V-49

CRESTWD 69 KV

'SL-1028_22084 BORREGO 69 22083
BRGENHV 69 1'-AND-'SL-109_ 22040
BARRETT 69 22104 CAMERON 69
1!

1.15

OP to manage voltage issue as needed,

SD-NP-V-50

CRESTWD 69 KV

'SL-10111_22412 LOSCOCHS 138
23322 JAMUL 138 1'-AND-'SL-1010_
22040 BARRETT 69 22416 LOVELAND
69 1'

1.15

OP to manage voltage issue as needed,

SD-NP-V-51

CRESTWD 69 KV

'ML_1017_Line ML60 TAP-MIGUELGO0-
TELECYN-JAMUL 138.0 Ckt 1'-AND- 'SL-
1010_22040 BARRETT 69 22416
LOVELAND 69 1'

1.15

OP to manage voltage issue as needed,

SD-NP-V-52

CAMERNTP 69 KV

'SL-10112_22416 LOVELAND 69 22004
ALPINE 69 1'-AND- 'SL-10109_ 22408
LOSCOCHS 69 22416 LOVELAND 69
1!

1.12

OP to manage voltage issue as needed,

SD-NP-V-53

GLENCLIF 69 KV

'SL-10113_22416 LOVELAND 69 22168
DESCANSO 69 1'-AND- 'SL-109_22040
BARRETT 69 22104 CAMERON 69
1!

1.13

OP to manage voltage issue as needed,
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230 kV system from La Rosita to Tijuana

Voltage (PU)
) . Category e .
ID Substation Worst Contingency Category Description 2016 Summer| 2019 Summer | 2024 Summer Potential Mitigation Solutions
Peak Peak Peak
With the Phase Shifter Transformers in-
service at IV, develop an Operation
Procedure and Congection Management
Process for the Phase Shifters in cordination
with CFE in oder to eliminate potential
ECO-Miguel 500 kV Line (SWPL) outage overloads in the SDGE 500/230 kV and the
. CFE 230 kV systems under Category C
SD-SP-PTVD{ followed by OCO-Suncrest 500 kY line voltage outage and ultimately mofidy/eliminate the
1 SDGE and LA Basin Areas (Sunrise) outage if the 230 kV tie with CFE is C L-1-1 instability CFE SPS accordingly, adjust system
cross tripped by the CFE's SPS to protect its concern '

operation in SDGE/LA Basin/CFE to prepare
for the 2nd 500 kV contingency, and take
advantage of Preferred Resources inclduing
Demand Response and Distributed
Generation, and Energy Storage in the
SDGE abd LA Basin areas
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