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 October 30, 2014
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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

October 30, 2014
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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

October 30, 2014

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

October 30, 2014

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
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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

California ISO/MID/RT October 30, 2014 Page 10 of 21



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
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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
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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 %

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
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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
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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
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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 Post Cont. Voltage Deviation %

Description |  Select..

Select..

Select..

Potential Mitigation Solutions

No post-transient voltage deviations identified.
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2014-2015 I1SO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Summer Peak

Single Contingency Load Drop
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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.
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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
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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.
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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
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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
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Study Area: PG&E Bulk - Summer Off-Peak & Summer Light Load
Single Source Substation with more than 100 MW Load
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ID Substation

Load Served (MW)

Select..

Select.. Select..

Select..

Potential Mitigation Solutions

No single source substation with more than 100 MW Load
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