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2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Peak and Partial Peak

“} California ISO

Shaping a Renewed Future

Loading (%)
2017 2022
ID Overloaded Facility Contingency Category Categow 2017 Summer 2022 Summer |Potential Mitigation Solutions
Description [ Summer . Summer )
Peak Dry Partial Peak Peak Dry Partial
Dry Peak Dry
CCB-PPP-T- |\ ARNEVL-WILSON 230 #1 A | basecase | <05% | 117.0% | <o5% | 1401y [nstallseries reactor, upgrade the line
1 or congestion management
CCB-PPP-T-| CAYETANO - USWP-JRW 230 A base case | <95% 99.9% <95% 97.0% ,
2 congestion management, reduce C.
_PPP-T- Cos generation
ccB ZPP T |LONETREE- USWP-JRW 230 A base case | <95% 100.2% <95% 97.3% d
CCB'ZPP'T' LLAGAS - GILROY TAP 115 A base case | <95% 101.3% <95% <95%  |reduce Gilroy gen
CCB'ZPP'T' MAGUNDEN-OMAR 230 #1 A base case | 96.7% 96.7% 98.3% 97.5%
CCB'ZPP'T' KRAMER - HOLGATE 115 #1 A base case | <95% <95% 102.7% <95%
CCB";PP'T' KRAMER - INYOKERN 115 #1 A base case | <95% <95% 101.5% 109.5%
normal conditions
COB-PPP-T- | OLWATER-TT22409 115 #1 A base case | <95% <95% 201.9% <95% o o
8 SCE facilities, mitigation solutions in
CCB-PPP-T- the Southern Area studies.
9 CONTROL - INYO 115 #1 A base case | <95% <95% 106.3% <95%
CCBTOPP'T' OXBOW B 230/115 #1 A base case | <95% <95% 114.0% 114.0%
CCB'1P1PP'T' INYO -INYOPS 115 #1 A base case <95% <95% 151.3% 109.8%
CCBTZPP'T' RINALDI-VALLEY 230 kV # 1 and 2 A base case <95% <95% <95% 100.6%
CCB':;PP'T' MIGUEL - BAY BLVD 230 #1 A | basecase | <05% <95% | 1122% | <o5% 3B§jf fine, mitigated in Soutfern
CCB-PPP-T- |\ HEELBR-COTWDPGE 115 A base case | 96.6% 99.5% 98.2% | 104.6% |reduce Wheelor generation or
14 upgrade the line

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Central California Study 6 ‘ C IF s |SO
Thermal Overloads. Peak and Partial Peak ‘ y afl 8,!:,!3 OI gmd Future
Loading (%)
2017 2022
ID Overloaded Facility Contingency Category Categow 2017 Summer 2022 Summer |Potential Mitigation Solutions
Description [ Summer . Summer )
Peak D Partial Peak Peak D Partial

y Dry Y Peak Dry
CCBTSPP'T' Gates 500/230 kV transformer B T <95% | 1223% | <95% | 145.9%
CCBT;P'T' PDCI Bi-pole B PDCI | <95% | 1182% | <95% | 135.9%
CCBT?PP'T' Tesla-Los Banos 500 kV B L-1 <95% 103.4% <95% 124.4%
CCBTSPP'T' PDCI monopole B PDCI <95% 110.7% <95% 129.8%
CCBTQPP'T' Tracy-Los Banos 500 kV B L1 <95% 103.3% <95% 124.2%
CCB'; OPP'T' Los Banos-Gates 500 kV #1 B L-1 <95% 101.2% <95% 121.4%
CCB'; 1PP'T' One Diablo unit B G-1 <95% 106.2% <95% 125.9%
CCB';PP'T' One San Onofre unit B G-1 <95% | 1056% | <95% | 1254%
CCB-PPP-T- | ARNEVL-WILSON 230 # 1 Los Banos-Midway 500 kv B L1 <05% | 1007% | <g% | 12079, |MStall series reactor, upgrade the fine

23 or use congestion management

CCB'; 4PP'T' Moss Landing-Los Banos 500 kV B L-1 <95% 100.3% <95% 118.9%
CCB'; SPP'T' Tesla-Metcalf 500 kV B L-1 <95% 103.2% <95% 124.3%
CCB'; GPP'T' Los Banos-Gates 500 KV #3 B L-1 <95% 100.3% <95% 120.3%
CCB';PP'T' Los Banos 500/230 kV transformer B L-1 <95% 103.3% <95% 122.4%
CCB'ZP SPP'T' Vaca Dixon-Tesla 500 kV B L-1 <95% 100.9% <95% 120.7%
CCB'ZP QPP'T' Olinda-Tracy 500 KV B L1 <O5% | 1012% | <95% | 121.0%

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Peak and Partial Peak

S

California ISO

Shaping a Renewed Future

Loading (%)
2017 2022
ID Overloaded Facility Contingency Category Categow 2017 Summer 2022 Summer |Potential Mitigation Solutions
Description [ Summer . Summer )
Peak D Partial Peak Peak D Partial
Y Dry vy Peak Dry
CCB': OPP'T' Table Mountain ~Tesla 500 kV B L-1 <95% 100.4% <95% 120.2%
CCB': 1PP'T' Tesla-Newark 230 kV B L-1 <95% 100.5% <95% 120.4%
CCB';PP'T' Captain Jack -Olinda 500 kV B L-1 99.2% 101.7% <95% <95%
CCB-PPP-T- . .
2 CRAGVIEW - WEED JPS 115 #1  [Malin-Round Mountain 500 KV #2 B L-1 96.6% 100.5% <95% <95%
adjust Weed phase shifter
CCB-PPP-T- , , 0 0 0 0 ! i
3 Malin-Round Mountain 500 kV #1 B L-1 96.1% 100.1% <95% <95%
CCB'::P'T' DELTA - CASCADE 115 #1 Captain Jack -Olinda 500 kV B L-1 96.4% 97.4% <95% <95%
CCB-PPP-T- . reduce Qolusa generation through
36 DELEVN -CORTINA 230.0 #1 Olinda-Tracy 500 kV B L1 <95% <95% 100.1% <95% |congestion management or SPS, or
upgrade the line
CCB';PP'T' COTWDWAP-OLINDAW 230 #182  |Captain Jack -Olinda 500 kV B L1 078% | <95% <95% | <95% |WAPA project to upgrade
CCB';SPP'T' CAYETANO - USWP-JRW 230 B L1 <95% | 1035% | <95% | 100.7% . -
C. Costa-Las Positas 230 kV gongesfion managem.en » feduce
CCB-PPP-T- Contra Costa generation
39 LONETREE- USWP-JRW 230 B L-1 <95% 103.8% <95% 101.0%
CCBTOPP'T' PDCI bi-pole B PDCI | <o5% | <o5% | 1645% | <95%
SCRpPRT COLWATER-TT22409 115 #1
'4 ) o PDCI mono-pole B PDCI <95% <95% 161.0% <95%
CCB':;PP'T' PDCI bi-pole B PDCI | <o5% | <o5% | 1132% | <os5%
—oerT CONTROL - INYO  115.0 #1
cc '43 o PDCI mono-pole B PDCI <95% <95% 103.8% <95%

California 1ISO/MID/RT

Page 4 of 24



2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Peak and Partial Peak

“‘% California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Loading (%)
2017 2022
ID Overloaded Facility Contingency Category Categow 2017 Summer 2022 Summer |Potential Mitigation Solutions
Description | Summer . Summer )
Peak D Partial Peak Peak D Partial
"y Dry Y Peak Dry

CCBLPP'T' PDCI bi-pole B PDCI <95% <95% 156.8% | 120.1%

CCBPPRT PDCI mono-pole B PDCI <95% <95% | 144.9% | 109.0% — o
45 SCE facilities, mitigation solutions in
-PPP-T- the Southern Area studies

cce EGPP T SONGS 1 unit B G-1 <95% <95% 134.0% 99.6%

CCBf7PP'T' DIABLO 1 unit B G-1 <95% <95% 133.8% | 99.5%

B PPPT INYO - INYOPS 115.0 #1

¢ n Midway-Diablo 500 KV # 1 and 2 C L-2 <95% <95% 1340% | <95%

CCBTQPP'T' Round Mtn 500 kVstuck brk C BRK <95% <95% 1343% | <95%

CCB':OPP'T' Table Mtn 500 kVstuck brk C BRK <95% <95% 1339% | <95%

CCB';PP'T' Tesla 500 kVstuck brk C BRK <95% <95% 134.0% | <05%

CCB':ZPP'T' Round Min-Table Mtn 500 kV # 1 and 2 C L-2 <95% <95% 1026% | <98% | ooc o ;

DELEVN -CORTINA 230.0 #1 Insta Y ”_p oOlusa generation

CCB-PPP-T- or upgrade the line
53 500 kV double outage south of Table Mtn C L-2 <95% <95% 100.2% <95%

CCB_: 4PP-T_ 500 kV double outage north of Los Banos C L-2 <95% 114.0% <95% 137.6%

CCB_::P_T_ Gates-Gregg&Gates-Mc Call 230 kV C L-2 <95% 142.9% <95% N/A

CCB_:GPP_T_ 500 kV double outage south of Los Banos C L-2 <95% 104.8% <95% 116.6%

CCB':7PP'T' Los Banos CB#832 C BRK <95% | 104.8% <95% | 126.0%

CCB'ESPP'T' 500 kV double outage north of Midway c L-2 <95% 101.2% <95% <95%
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2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Peak and Partial Peak

S

California ISO

Shaping a Renewed Future

Loading (%)
2017 2022
ID Overloaded Facility Contingency Category Categow 2017 Summer 2022 Summer |Potential Mitigation Solutions
Description [ Summer . Summer )
Peak D Partial Peak Peak D Partial
Y Dry vy Peak Dry

CCB-PPP-T- |y ARNEVL-WILSON 230 #1 500 KV double outage south of Tracy c L2 <05% | 1009% | <95% | 12699, |"Stall series reactor, upgrade the fine

59 or use congestion management
CCB'g OPP'T' Diablo-Midway 500 kV #182 c L-2 <95% 106.7% <95% 126.6%
CCB'GP 1PP'T' Gates CB #652 c BRK <95% 101.1% <95% 121.0%
CCB':ZPP'T' Vaca Dixon CB#732 c BRK <95% 100.8% <95% 120.6%
CCB':3PP'T' Tesla CB#612 c BRK <95% 100.4% <95% 120.4%
CCB'GP 4PP'T' Gates-Arco& Gates-Midway 230 kV c L-2 <95% 100.6% <95% <95%
CCB'GP 5PP'T' Malin-Round Mntain 500 kV #1 &2 c L-2 107.4% | 109.1% <95% <95%

—oerT CRAGVIEW - WEED JPS 115 #1

c -66 o Round Mnt -Table Mnt 500 kV # 1 & 2 C L-2 95.1% 99.5% <95% <95% |adjust Weed phase shifter
CCB-PPP-T- . .

&7 DELTA - CASCADE 115 #1 Malin-Round Mntain 500 kV #1 82 c L-2 105.0% | 105.1% <95% <95%
CCB'gSPP'T' ASHLAN - FGRDN T2 230.0 #1 c L-2 113.0% <95% <95% <95% breaker at Ashlan orior

Gregg-Herndon 230 KV #182 open breaker at Ashian prior fo

CCB-PPP-T- upgrade, upgrade in 2018

69 GREGG - FGRDN T2 230.0 #1 o L-2 138.6% 95.3% <95% <95%
CCB-PPP-T- . . . .

70 TABLE MTN 500/230 kV # 1 Double outage south of Table Mountain C L-2 102.6% 96.6% 111.2% <95% |modify RAS not to trip Feather River
CCB-PPP-T- | EARNEY-HERNDON 230 Gates-Gregg&Gates-Mc Call 230 kV C L-2 <95% | 110.9% N/A Nja  [Upgrade or congestion management -

71 dispatch Helms
CCB-PPP-T- Ga.tes-lGregggGates-Mc Call 230 kV (Gates- c L2 N/A N/A no concerns | not solved

72 switching station)

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Peak and Partial Peak

S

California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Loading (%)
2017 2022
ID Overloaded Facility Contingency Category Categow 2017 Summer 2022 Summer |Potential Mitigation Solutions
Descrplion | Summer | o i peak | SU™ | paral
Peak Dry Peak Dry
Dry Peak Dry
CCB':3PP'T' BELLOTA- WARNERVL 230.0 #1 C L-2 N/A N/A <95% 99.5%
CCB': 4PP'T' WARNERVL - WILSON  230.0 #1 C L-2 N/A N/A <95% 177.5%
CCB-:SPP-T- STOREY 2-WILSON  230.0 #1 c L-2 N/A N/A <95% 97.1%  |dispatch Henrietta peakers and/or
new project connected to Gates-
CCB.:GPP-T- STOREY 1-WILSON  230.0 #1 C L2 N/A N/A <95% 103.6% Gregg and Gatesl-Mc Call ar?d/ortrip
CCBPPPT Gates-Gregg&Gates-Mc Call 230 KV (Gates- HenrlertttaF!oad, Otr 'nstf” rdeaﬁtlve .
. |STOREY 1 -BORDEN 230.0 #2 |switching station) with Henrieta peakers C L-2 N/A N/A <95% 108.9% |SUPPOr Fercent overload shown in
77 dispatched an assumption of Henrietta peakers
CCB-PPP-T- dispatched
78 KEARNEY - HERNDON 230.0 #1 C L-2 N/A N/A <95% 128.9%
CCB';QPP'T' CHWCHLLA - CERTANJ1 115.0 #1 C L-2 N/A N/A <95% 119.7%
CCB'gOPP'T' CERTANJ1- SHARON T 115.0 #1 c L-2 N/A N/A <95% 118.9%
CCB'SP 1PP'T' SHARON T -OAKH_JCT 115.0 #1 C L-2 N/A N/A <95% | 110.9%
CCB'gZPP'T' WARNERVL -WILSON  230.0 #1 C L-2 N/A N/A <95% | 169.2%
CCB'g’:P'T' STOREY 1-WILSON  230.0 #1 C L-2 N/A N/A <95% 97.8%
CCB'g’ 4PP'T' STOREY 1-BORDEN  230.0 #2 C L-2 N/A N/A <95% 102.2%
Gates-Gregg&Gates-Mc Call 230 kV , )
CCB-PPP-T- | (EARNEY-HERNDON 230.0 #1  |(Switching Station-Gregg and Switching c L2 N/A N/A <959 | 1229y |spatch Helms generation, or
85 . upgrade the system
Station-Mc Call)
CCB'gﬁpp'T' CHWCHLLA -CERTANJ1 115.0 #1 C L-2 N/A N/A <95% 114.4%
CCB';PP'T' CERTANJ1 -SHARON T 115.0 #1 C L-2 N/A N/A <95% | 113.7%
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2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Peak and Partial Peak

S

California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Loading (%)
2017 2022
ID Overloaded Facility Contingency Category Categow 2017 Summer 2022 Summer |Potential Mitigation Solutions
Description [ Summer . Summer )
Peak Dry Partial Peak Peak Dry Partial
Dry Peak Dry
CCB';SPP'T' SHARON T-OAKH_JCT 115.0 #1 C L-2 N/A N/A <95% 105.8%
CCB';QPP'T' C. Costa-Brentwood & C. Costa-Delta 230 kV C L-2 <95% 105.9% <95% 101.7%
CAYETANO-USWP JRW 230
CCB-PPP-T-
90 500 kV double outage north of Tesla C L-2 <95% <95% <95% 95.2% congestion management, reduce
CCB-PPP-T- Contra Costa generation
91 C. Costa-Brentwood & C. Costa-Delta 230 kV C L-2 <95% 106.2% <95% 102.0%
LONETREE - USWP JRW 230
CCB-PPP-T-
92 500 kV double outage north of Tesla C L-2 <95% <95% <95% 95.5%
CCB';PP'T' Los Banos 500 kV Substation D Subst <95% 131.8% <95% 153.4%
CCB'S 4PP'T' 2 Diablo units D G2 <95% 114.0% <95% 133.3% | all ser , dethel
WARNEVL-WILSON 230 Install series regc or, upgrade tne line
CCB-PPP-T- . or use congestion management
o5 2 Palo Verde units D G-2 <95% 111.7% <95% 130.6%
CCB'S'; GPP'T' 2 San Onofre units D G2 <95% 111.9% <95% 131.4%
CCB';PP'T' CAYETANO-USWP JRW 230 D Subst <95% 100.6% <95% 102.4%
CCBPPPT Tesla 500 kV Substation congestion management
'98 """ |LONETREE - USWP JRW 230 D Subst <95% 100.8% <95% 102.7%
CCB'S’QPP'T' GATES - MIDWAY 230.0 #1 D Subst 148.7% 96.9% 116.3% | not solved
CCB;EEP'T' GATES - ARCO 230.0 #1 D Subst 137.7% 95.5% 112.7% | not solved
CCB;E?P'T' GATES 500/230 kV # 1 D Subst 129.0% 148.5% <95% | not solved table for Cat D. use Pafh
Midway 500 kV Substation acceptavie for L.ategory 1), use ra
CCB-PPP-T- 26 S-N RAS for 2022 part peak
102 MIDWAY - ARCO 230.0 #1 D Subst 107.5% <95% <95% | not solved
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2012/2013 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Central California Study 6 ‘ . .
Thermal Overloads. Peak and Partial Peak ‘ £ ] COI |F§|3] !:nl? O| gewleég
Loading (%)
2017 2022
ID Overloaded Facility Contingency Category Categow 2017 Summer 2022 Summer |Potential Mitigation Solutions
Description [ Summer . Summer )
Peak Dry Partial Peak Peak Dry Partial
Dry Peak Dry
CCB;'Z:P'T' GATES-TEMPLETN 230 # 1 D Subst 106.9% <95% <95% | not solved
CCB;ZZP'T' WARNEVL-WILSON 230 D Subst <95% 120.1% <95% | not solved
CCB;'Z:P'T' SEMITRPC -WSCOPRSN 115 D Subst 153.1% <95% not solved | 164.0%
CCB;'Z:P'T' WSCOPRSN -CHARKA  115.0 #1 D subst 156.4% <95% not solved | 167.2%
CCB;'Z:P'T' CHARKA-FAMOSO  115.0 #1 D subst 179.9% <95% not solved | 193.9%
CCB;'Z:P'T' FAMOSO -CAWELO C 115.0 #1 D subst 189.8% <95% not solved | 205.8%
CCB-PPP-T-|| ERDO - OGLE JCT 115.0 #1 D subst 117.0% <95% not solved | 126.2% , ,
109 Midway 230 KV Substation drop load in 115 kV system at Midway
CCB-PPPT- y for 2022 peak case
10 LERDO LRDO JCT 115.0 #1 D subst 118.2% <95% notsolved | 127.4%
CCB;TP'T' OGLE JCT -CAWELO C 115.0 #1 D subst 187.8% <95% not solved | 202.8%
CCB;'?ZP'T' LRDO JCT -KERN OIL 115.0 #1 D subst 97.7% <95% not solved | 105.9%
CCBﬁ:P'T' WARNEVL-WILSON 230 D subst <95% 111.6% | notsolved | 119.5%
CCBﬁZP'T' Midway - Temblor 115 kV D subst <95% 137.0% | notsolved | <95%
CCBﬁ:P'T' NOT SOLVED NE SE SEPARATION D syssep | notsolved | notsolved | notsolved | notsolved zz;fn:“eseparat'on according the the
CCB;F;:P'T' Midway 500 kV Substation D subst solved solved solved | not solved |/S¢ Path 26 SN RAS for 2022 Partial
CCB-PPP-T- . . . .
"7 Midway 230 kV Substation D subst solved solved not solved solved |drop load in 115 kV system at Midway

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Off-Peak

"“% California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Loading (%)
ID Overloaded Facility Contingency Category Categow 2,017 2017 Winter-| 2022 Spring ,2022 Potential Mitigation Solutions
Description | Spring Off- Offok Drv | Offok Wet | Vinter-Of-
pk Wet prLYy P pk Dry
CCB-OP-T-1 |COLWATER-TT22409 115 #1 A base case <95% <95% 194.5% 195.3%
CCB-OP-T-2 |CONTROL - INYO 115 #1 A base case <95% <95% 123.4% 122.2%
CCB-OP-T-3 |OXBOW B 230/115 #1 A base case <95% <95% 106.1% 106.4%
’ ’ ’ * | SCE facilties, will be mitigated in the
Southern Area studies
CCB-OP-T-4 |INYO -INYOPS 115 #1 A base case <95% <95% 170.5% 172.7%
CCB-OP-T-5 |INYO 230/115 #1 and 2 A base case <95% <95% 101.6% 105.3%
CCB-OP-T-6 |SKYRIVER-HIGHWIND 230 # 1 A base case <95% <95% 101.8% 101.9%
normal conditions el sor t othel
CCB-OP-T-7 |WARNEVL-WILSON 230 # 1 A | basecase | 1001% | <95% 09.5% | <gsy |metal series reactor, upgrade the fine
or congestion management
CCB-OP-T-8 |CAYETANO - USWP-JRW 230 A base case <95% <95% <95% <95% _
congestion management, reduce C.
Cos generation
CCB-OP-T-9 |LONETREE- USWP-JRW 230 A base case <95% <95% <95% <95% ‘
CCB-OP-T- .
10 LLAGAS - GILROY TAP 115 A base case <95% <95% <95% <95% |reduce Gilroy gen
CCB-OP-T- .
11 GATES-MIDWAY 500 kV A base case <95% 100.7% <95% 98.9% [congestion management
CCB-OPT | \WHEELBR-COTWDPGE 115 A | basecase | <05% | <05% | 1116% | 110.9%|cuce Wheelorgeneration or
12 upgrade the line
CCB;(;P'T' PDCI Bi-pole B PDCI 101.1% <95% 100.9% <95%
CCBSP'T' Tesla-Los Banos 500 kV B L1 97.4% <95% 96.3% <95% |, tall seri t dethel
WARNEVL-WILSON 230 # 1 install series reactor, upgrade the line
CCB-OP-T- or use congestion management
15 Tracy-Los Banos 500 kV B L1 95.2% <95% <95% <95%

Page 10 of 24



2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Off-Peak

‘(‘% California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Loading (%)
ID Overloaded Facility Contingency Category Categow 2,017 2017 Winter-| 2022 Sprin ,2022 Potential Mitigation Solutions
pring
Description | Spring Off- Offok Drv | Offok Wet | Vinter-Of-
pk Wet prLYy P pk Dry
CCB;(gP'T' Los Banos-Gates 500 kV #1 B L-1 95.4% <95% <95% <95%
CCB;?P'T' DIABLO 1 unit B G-1 oo | <o | tess% | 1S0% | oo
COLWATER-TT22409 115 #1 actily, mrigaredin fhe

CCB-OP-T- ) Southern Area studies

18 SONGS 1 unit B G-1 <95% <95% 154.7% | 155.1%
CCB;SP'T' Moss Landing-Los Banos 500 kV B L1 oo | <o | toor% | <os% | ! ot

MOSSLND2 - TT22113 230 #2 rip renewable gen connected fo

CCB-OP-T- ) Moss Lng-Panoche 230 kV

0 Moss Landing 500/230 kV B T-1 <95% <95% 100.2% <95%
COBOPT" |GATES - MIDWAY 2300 #1  [Gates 5001230 kV transformer B T ot | 1063% | osw | <o [one dmnrenOCripbanEms
CCB-OP-T- . o

2 GATES - MIDWAY 230.0 #1 Gates-Midway 500 kV B L1 <95% 111.1% <95% 99.9% [use 30 min rating
CCBOPT" |aRcoMDWAY 230 # 1 Gates-Midway 500 kv B L1 o | sz | o | <o [one dmnremOCripbaniEms
CCB;ZP'T' PDCI bi-pole B PDCI | 97.6% | <95% N/A N/A
CCB-OP-T- . . .

25 WESTLEY -LOSBANOS 230.0 #1  |Tesla-Los Banos 500 kV B L1 101.1% <95% N/A N/A  |upgrade or congestion management
CCB;gP'T' Tracy-Los Banos 500 kV B L-1 97.2% <95% N/A N/A
CCB;?’P'T' Tracy-Los Banos 500 kV B L-1 N/A N/A 98.4% <95%
CCB-OP-T- |\ ESTLEY- TT22105 230 #1 Tesla-Los Banos 500 KV B L1 N/A N/A 1021% | <g59, [enewable gen connecting to Westley,

28 Los Banos will upgrade (LGIP)
CCB;;’P'T' PDCI bi-pole B PDCI N/A N/A 100.5% <95%
CCB:;%)P'T' RIO 0SO - BRIGHTON 230.0 #1 B T-1 127.4% <95% 111.2% <95%

Page 11 of 24



2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Off-Peak

"“% California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Loading (%)
ID Overloaded Facility Contingency Category Categow 2,017 2017 Winter-| 2022 Spring ,2022 Potential Mitigation Solutions
Description | Spring Off- Offok Drv | Offok Wet | Vinter-Of-
pk Wet prLYy P pk Dry
CCB&?P'T' ATLANTC - GOLDHILL 230.0 #1 B T 1035% |  <95% <O5% | <95%
CCB-OP-T- \oeASE - EMRY J1 1150 #1 B T 134.0% | <95% <O5% | <95%
32 existing SPS to trip Hyatt and
CCB-OP-T- | SLEAF TP-RIO0SO 1150 #1  [Table Mtn 500/230 KV x-former wiout SPS B T 1076% |  <95% <95% | <g59, |Inermaiito gen mitigates but causes
33 transient frequency violations. Modify
AT, SPS
CCB;ZP T [ENICOLS -RIO 0SO 115.0 #1 B T 1341% | <05% <«O5% | <95%
CCB;;P'T' RIO 0SO -OLIVH J1 115.0 #1 B T 1264% |  <95% <O5% | <95%
CCB:;(;P'T' EMRY J1 - OLIVH J1 115.0 #1 B T 1344% | <05% <O5% | <95%
CCB;?P'T' 500 kV double outage north of Los Banos o L-2 110.7% <95% 109.7% <95%
CCB;;P'T' Gates-Gregg&Gates-Mc Call 230 kV o L-2 99.8% <95% <95% <95%
CCB-OP-T- |,/ ARNEVL-WILSON 230 # 1 500 kV double outage south of Los Banos c L2 <95% | <95% 963% | <ogy, [|UP9radetheline orcongestion
39 management
CCB;SP'T' Los Banos CB#832 o BRK 102.3% <95% 103.0% <95%
CCB;?P'T' 500 kV double outage south of Tracy c L-2 96.3% <95% <95% <95%
CCB-OPT- || L OTAWARNEVL 230 # 1 500 kV double outage north of Los Banos c L2 | oesm | <os% | <os% | <osy, [Ponesreactoron Wamenile-Wison
42 or congestion management
CCB-OP-T- 500 kV double outage north of Los Banos, 0 0 upgrade or modify SPS to trip more
43 tripped 511 MW Id, 1940 MW gen ¢ -2 134.0% | 115.5% NIA NIA gen at Midway
CCB-OP-T- |WESTLEY-LOS BANOS 230.0 #1 upgrade or congestion management
44 500 kV double outage south of Tracy C L-2 100.3% 98.9% N/A N/A
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2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Off-Peak

"“% California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Loading (%)
ID Overloaded Facility Contingency Category Categow 2,01 7 ) 2017 Winter-| 2022 Spring ,202_2 ) Potential Mitigation Solutions
Description | Spring Off Offpk Dry | Off-pk Wet Winter-Off
pk Wet pk Dry
CCB:;P'T' Los Banos CB#832 c BRK 97.5% <95% N/A N/A
CCB-OP-T- 500 kV double outage north of Los Banos, i 0 0
46 trip 538 MW load, 699 MW gen ¢ L2 NIA NIA 134.0% 131.3%
CCB-OP-T- : renewable gen connecting to Westley-
47 |WVESTLEY-TT22105 230 #1 500 KV double outage south of Tracy c L-2 N/A N/A 1000% | <95% | o5 Banos will upgrade (LGIP)
CCB:;P'T' Los Banos CB#832 C BRK N/A N/A 100.0% <95%
CCB-OP-T- i 500 kV double outage north of Los Banos, i 0 o, |upgrade or modify SPS to trip more
49 LOSBANOS - TT22105 230.0 #1 trip 538 MW load, 699 MW gen C L-2 N/A N/A 126.6% 123.8% gen at Midway
CCB-OP-T- i
500 kV double outage north of Los Banos C L-2 97.4% <95% 95.4% <95% |not a violation
B50P ~—|BORDEN-GREGG 230
cc 5(1) o Gates-Gregg&Gates-Mc Call 230 kv c L-2 95.8% <95% N/A N/A  |nota violation
CCB;)(;P'T' Gates-Gregg&Gates-M Call 230 kV c L2 <95% | 101.5% N/A N/A :\;:Ejj‘v';;'ﬁ'gls” Pampe and gen at
PANOCHE-GATES230 #1 & 2 ) -
CCB-OP-T- Gatgs-Gregg&Gates-Mc Call 230 kV (switch c L2 N/A N/A <95% 116.7% trlp all H§Im§ pumps and gen at
53 station) Midway if still OL
CCB-OP-T- 0 0 .
54 KEARNEY-HERNDON 230 Gates-Gregg&Gates-Mc Call 230 KV (switch C L-2 N/A N/A <95% 127.5% |trip all Helms pumps
-OP-T- tati
CCBS(;P T lorRoLOMA-ELNIDO 1150 #1 |21V c L2 N/A N/A <95% | 103.0% |trip all Helms pumps
CCB-OP-T- drop renewables at Midway, more
56 500 kV double outage north of Midway C L-2 <95% 118.4% <95% 139.7% |load and all Helms pumps and use 30
GATES - MIDWAY 230.0 #1 min rating
CCB;_)?P-T- Midway CB#812 C BRK <95% 108.6% <95% 97.3% |trip one Helms pump
CCB-OP-T- 500 kV double outage north of Midway c L2 <05% | 1048% | <o5% | 119.0% |irOPrenewablesatMidway andal
58 ARCO -MIDWAY 230.0 #1 Helms pumps or use 30-min rating
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2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Off-Peak

‘(‘% California ISO

Shaping a Renewed Future

California 1ISO/MID/RT

Loading (%)
ID Overloaded Facility Contingency Category Diztcer?p(:gn S 2'0170ff 2017 Winter-| 2022 Spring W'2t0220 " Potential Mitigation Solutions
Prng 1 Off.pk Dry | Off-pk Wet |1 or
pk Wet pk Dry

CCB;SSP'T' Midway CB#812 Cc BRK <95% 97.2% <95% <95% |trip one Helms pump
CCB-OP-T- . ] ] ] ] -

1 |ARCO - GATES 2300 #1 500 KV double outage north of Midway c L2 <95% | <95% <95% | 106.6% |use 30 min rating
CCBé?P'T' BELLOTA -WARNERVL 230.0 #1 D Subst | notsolved | notsolved | 133.6% | 104.5%
CCB;;P'T' WARNERVL -WILSON 2300 #1 D Subst | notsolved | notsolved | 174.3% | 101.4%
CCB;;P'T' WESTLEY -TT22105 2300 #1 D Subst | notsolved | notsolved | 160.2% | 147.4%
CCB;ZP'T' MOSSLND2 - TT22113 230 #2 D Subst | notsolved | notsolved | 166.9% | 159.9%
CCB;;P'T' GATES 500/230 # 1 D Subst | notsolved | not solved 98.5% 169.9%
CCBégP'T' MOSSLND1 -COBURN  230.0 #1 D Subst | notsolved | notsolved | 101.6% | 105.7%
CCB-OP-T- || sBANOS -TT22105 2300 #1 D Subst | notsolved | notsolved | 1523% | 139.7% [acceptableforCat.D, voltage

67 Los Banos 500 kV Substation deviations up to 11.5% SPOP DRY,
CB.OPT. 15.29% FWOP WET. Trip 1 Diablo

PANOCHE -GATES 230.0 #1&2 D Subst not solved | not solved 156.1% 223.4% .

68 unit for 2017
CCB;;P'T' HENTAP1 - TT22128 2300 #1 D Subst | notsolved | notsolved | <95% | 120.6%
CCB;%’P'T' STOREY 1-BORDEN 230.0 2 D Subst | notsolved | notsolved | 139.3% | <95%
CCB;?P'T' STOREY 2-BORDEN 2300 # 1 D Subst | notsolved | notsolved | 1155% | <95%
CCB;CZ’P'T' STOREY 1-WILSON 230.0 # 1 D Subst | notsolved | notsolved | 1204% | <95%
CCB;?'D'T' STOREY 2-WILSON 230.0 # 1 D Subst | notsolved | notsolved | 112.6% <95%
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2012/2013 ISO Reliability Assessment - Study Results

Study Area:

PG&E Bulk - Central California Study

Thermal Overloads. Off-Peak

‘(‘% California ISO

Shaping a Renewed Future

Loading (%)
ID Overloaded Facility Contingency Category Diztcer?p(:g 0 ls 2'0170ff 2017 Winter-| 2022 Spring Wi 2t0220 " Potential Mitigation Solutions
Prng 1 Off.pk Dry | Off-pk Wet |1 or
pk Wet pk Dry
CC52PT" 1BORDEN-GREGG 230 D Subst | notsolved | notsolved | 139.2% | <05%
CCB;;)P'T' WESTLEY-LOS BANOS 230.0 #1 D Subst | 106.1% | 1059% | NI NIA
CCB-OP-T- : 0 0, i

76 WESTLEY -TT22105 230.0 #1 Tesla 500 kV Substation D Subst N/A N/A 109.4% <95% |upgrade or congestion management
COBOPT" |WARNERVL WILSON 2300 # D Subst | <95% | <O05% | 1007% | <95%

CCB-OP-T- .

78 GATES - MIDWAY 230.0 #1 D Subst not solved [ 203.8% <95% not solved [use S-N RAS for high S-N flow
CCB-OP-T- - - 0 0 i

79 ARCO - MIDWAY 230.0 #1 Midway 500 kV Substation D Subst notsolved [ 175.8% <95% not solved [use S-N RAS for high S-N flow
CCB-OP-T- .

80 GATES - ARCO 230.0 #1 D Subst not solved [ 153.5% <95% not solved [use S-N RAS for high S-N flow
CCB-OP-T- . . . .

81 Midway 230 kV Substation D Subst not solved | notsolved | notsolved | notsolved |trip 115 kV load at Midway
CCB;ZP_T_ NOT SOLVED NE SE SEPARATION D syssep | notsolved | notsolved | notsolved | notsolved zzit::eseparanon according the the
CCB-OP-T- . . .

83 Midway 500 kV Substation D subst not solved [  solved solved not solved [use S-N RAS for high S-N flow
CCB-OP-T- . . . .

84 Midway 230 kV Substation D subst not solved | notsolved | notsolved | notsolved |trip 115 kV load at Midway
CCB;:P'T' Los Banos 500 kV Substation D subst not solved | not solved solved solved [trip 1 Diablo unit
CCBégP'T' Path 26 D corridor solved solved solved | not solved [use S-N RAS for high S-N flow

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Central California Study

Voltage Deviations ‘ 4 qu IF&[{Q! RomeJedSng
Post Cont. Voltage Deviation %
2017 2022
ID Substation Contingency Category Dc:ier?p(:irgn Sfr(r)mzer Summer Sjrgzr:er Summer Potential Mitigation Solutions
Peak Dr Partial Peak Peak D Partial
y Dry & Peak Dry
Substations in Northwest , deviation 0 0 0 o, |trip capacitors at wind plants, consider
CCB-VD-P-1 up in partial peak, up to 6% PDCI Bl-pole outage B PDCI <% <% 6.0% 6.1% exemption for deviation up for PDCI outage

California ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Central California Study

“\1 California 1ISO

VOItage Deviations Shaping a Renewed Future
Post Cont. Voltage Deviation %
ID Substation Contingency Category Dcéztcer?p(:irgn S r2ir(1)170ff- 2017 Winter{ 2022 Spring |2022 Winter- Potential Mitigation Solutions
pring Off-pk Dry | Off-pk Wet [ Off-pk Dry
pk Wet
CCB-VD-OP{Substations in Northwest , deviation 0 0 0 o, |trip capacitors at wind plants, consider
1 up in partial peak, up to 6% PDCI Bl-pole outage B PDCI <S% <% upto-7% | upto-6.7% exemption for deviation up for PDCI outage

California ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Central California Study '\ : .
o €2 California ISO
Transient Stab"'ty ‘ Shaping a Renewed Future
Transient Stability Performance
. Category - - e .
ID Contingency Category | 1y scription | 2017 Summer Peak | 2017 Summer Partial | 2022 Summer Peak | 2022Summer Partia Potential Mitigation Solutions
Dry Peak Dry Dry Peak Dry
. oscillations on Midway
CCB-P-TS-1 gé%hs\s/e fault Midway-Kern # 1 (Stockdale1) B L1 pumps, frq and vi
freq. violations in violations o freq. violations in
. freq. violations in .
Midway-Wheeler Rdg . Midway-WheelerRdg |, . ... .
o - . Midway-Wheeler Rdg - trip Windgap2 pumps with a fault on
. area, oscillations at  [oscillations on Midway s area, oscillations at |, : . .
3-phase fault Midway-Kern # 2 (Stockdale2) . . area, oscillations at ) Midway 230, consider exemption for
CCB-P-TS-2 B L1 Windgap pumps, vitdip| pumps, frq and vit . Windgap pumps, vt
or #3230 kV : - Windgap pumps, vit . . slow frequency and voltage recovery
at Windgap 2 up to violations dip at Windgap 2 up to dip at Windgap 2 up or install dynamic device
50%, Windgap 2 P 3 go/p P10 40.2%, Windgap3 y
3-phase fault Midway-Gates 230 kV or any tripped by relay  [oscillations on Midway e 27.7%
CCB-P-TS-3 [Cat B contingency with three-phase fault on B L-1 pumps, frq and vit
Midway 230 kV violations
3-phase fault Contra Costa-Las Positas 230 4 wind units at Birds | 4 wind units at Birds |3 wind generators type| 2 wind generators |these are existing wind generators
CCB-P-TS-4 [kV or any outage with three-phase fault on B L-1 Landing tripped for Landing tripped for |2 at Birds Lndg tripped | type 2 at Birds Lndg |that don't have Low Voltage Ride
Contra Costa undervoltage undervoltage for under-vit tripped for under-vit |Through capability
3-phase fault Gates-Gregg 230 kV or any underfreq Id trip and | underfreq Id trip and L o
i . L Frequency violations at| Frequency violations
CCB-P-TS-5 [other outage with a three-phase fault on B L-1 freq violations at Gates|  freq violations at Gates 115 kV at Gates 115 kV ]
Gates 230 kV 115 KV Gates 115 kV get detalle.d load mpdel at ‘Gates 115
kV. If detailed studies confirm the
3-phase fault Gates-Gregg, Gates-Mc Call underfreq Id trip and | underfreq Id trip and Frequency violations at Frequency violations z:lli’ l?:;atlﬁ\(/)i\?t Gates 115 kV or
CCB-P-TS-6 [or any other single or double outage with a C L-2 freq violations at Gates|  freq violations at g Gatei 115 kV at Gates 115 kV and
3-phase fault on Gates 230 kV 115 kV Gates 115 kV underfrq load tripping
gﬁ:iii;aﬁlgogﬁ Ig;) ztra:r-masccljr?;:a;ic 4 wind units at Birds | 4 wind units at Birds |3 wind generators type| 2 wind generators |these are existing wind generators
CCB-P-TS-7 ", y gency C L-2 Landing tripped for Landing tripped for |2 at Birds Lndg tripped | type 2 at Birds Lndg |that don't have Low Voltage Ride
with a three-phase fault at Contra Costa ; "
230 KV undervoltage undervoltage for under-vit tripped for under-vit |Through capability
?c’:-%hoasst:-g];lttacgggak\cl: c;srt:;]Brig:\\i\;go:nacnd 4 wind units at Birds | 4 wind units at Birds |3 wind generators type| 2 wind generators |these are existing wind generators
CCB-P-TS-8 (. y gency C L-2 Landing tripped for Landing tripped for |2 at Birds Lndg tripped | type 2 at Birds Lndg |that don't have Low Voltage Ride
with a three-phase fault at Contra Costa ; "
230 KV undervoltage undervoltage for under-vit tripped for under-vit |Through capability

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Central California Study

“‘% California ISO

Transient Stab"'ty Shoping a Renewed Future
Transient Stability Performance
. Category - - e .
ID Contingency Category | 1y scription | 2017 Summer Peak | 2017 Summer Partial | 2022 Summer Peak | 2022Summer Partia Potential Mitigation Solutions
Dry Peak Dry Dry Peak Dry
3-phase fault Gates-Arco and Gates- underfreq Id trip and | underfreqId trip and | underfreq Id trip and | underfreq Id trip and get detalle'd load ”?°de' at G ates 115
; . . I N I L kV. If detailed studies confirm the
CCB-P-TS-9 [Midway 230 kV or any contingency with a C L-2 freq violations at Gates| freq violations at  |freq violations at Gates| freq violations at issue. install SVC at Gates 115 KV or
three-phase fault at Gates 230 kV 115 kV Gates 115 kV 115 kV Gates 115 kV ’
move load to 70 kV
freq. violations in freq. violations in freq. violations in
3-phase fault Midway-Kern #3 and 4 230 KV Midway-Wheeler Rdg Midway-Wheeler Rdg | Midway-WheelerRdg | .
CCB-P-TS- . . area, oscillations at . area, oscillations at | area, oscillations at |trip Windgap2 pumps with a fault on
or any Cat C contingency with a three- C L-2 . . no issues . . . . . \
10 hase fault at Midwav230 kV Windgap pumps, vit dip Windgap pumps, vit | Windgap pumps, vit [Midway 230, or install dynamic device
P y at Windgap 2 up to dip at Windgap 2 up to| dip at Windgap 2 up
49% 35% t0 39.9%
2 induction motors at | 2 induction motors at
CCB-P-TS- outage of two Palo Verde units no fault D G-2 no issues no issues Rosebud in NM tripped .Rosebud in NM acceptable for Cat D
1 for under-vlt, large vit | tripped for under-vit,
dips in NW large vit dips in NW
CCB-P-TS- 3 generators at Otay | 3 generators at Otay
19 outage of two San Onofre units no fault D G-2 no issues no issues Mesa in SDG&E Mesa in SDG&E  |acceptable for Cat D
tripped for over-vit tripped for over-vit
system separation, system separation, system separation, system separation,
COB-P-TS- |3-phase fault Northeast-Southeast . under and over-voltage| under and over-  |under and over-voltage|  under and over- .
13 separation D corridor and frequency load |voltage and frequency| and frequency load |voltage and frequency|no cascading outages
P shedding and load shedding and shedding and load shedding and
generation tripping generation tripping generation tripping generation tripping
CCB-P-TS- . ! Stablg W.Ith R.AS’ local stable w/RAS, no large vit dips in New .
Path 26 outage with 3-phase fault D corridor oscillations in New . no issues acceptable for Cat D
14 Mexico issues Mex and S. Cal

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Central California Study

“‘% California ISO

Transient Stab'"ty Shoping a Renewed Future
Transient Stability Performance
. Category - - e .
ID Contingency Category | 1y scription | 2017 Summer Peak | 2017 Summer Partial | 2022 Summer Peak | 2022Summer Partia Potential Mitigation Solutions
Dry Peak Dry Dry Peak Dry
large voltage and freq
large VIt and Frq dips dips around Midway,
CCB-P-TS- [Outage of Midway 500 kV substation with 3- D substation | load and gen tripping, no issues, acceptable Iar'ge voltage apd freq | Windgap2 pumps and use S-N RAS for high S-N flow
15 phase fault stable for CatD dips around Midway 2 small gen on
Midway 70 kV tripped
for undervlt
CCB-P-TS- |Outage of Midway 230 kV substation with 3- D substation Large vit and frq dips, | Large vit and frq dips, diverged large voltage and freq trip 115 KV load in Midway area

16 phase fault

acceptable for Cat D

acceptable for Cat D

dips around Midway

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Central California Study '\ : .
o €2 California ISO
Transient Stab"'ty ‘ Shoping a Renewed Future
Transient Stability Performance
. Category - - - - e .
ID Contingency Category | peseription | 2017 Spring Off-pk | 2017 Winter-Oft-pk | 2022 Spring Off-pk | 2022 Winter-Off-pk Potential Mitigation Solutions
Wet Dry Wet Dry
CCB-OP-TS- Captain Jack-Olinda 500 kV B L-1 no issues no issues 40344 DETROIT
1 tripped for over- vitdip upto 27.0% | change Detroit Overexcitation limiter
CCB-OP-TS-|, . ., , , excitation, vit dip up to Celilo 230 settings, consider exemption for Celilo
9 Malin-Round Mtn 500 kV # 1 or 2 B L-1 no issues no issues 27.2% Celilo 230
CCB'C;P'TS- Round Mtn 500/230 kV B T-1 no issues no issues no issues
CCB'(ZP'TS' Round Mtn -Table Mtn 500 kV # 1 or 2 B L-1 no issues no issues no issues
CCB'(?)P'TS' Table Mtn-Tesla 500 kV B L-1 no issues no issues 40344 DETROIT _ [no issues
CCB-OP-TS- tripped for over- change Detroit Overexcitation limiter
6 Table Mtn-Vaca Dixon 500 kV B L-1 no issues no issues excitation, also trips |NO issues settings
with Cat. C
CCB_?P_TS_ Tesla-Los Banos 500 kV B L-1 no issues no issues no issues
CCB-(;P-TS- Tesla 500/230 kV B T1 no issues no issues no issues
CCB_EP_TS_ Tesla -Metcalf 500 kV B L-1 no issues no issues no issues
40344 DETROIT
o tripped for over-
CCB-OP-TS Table Mtn 500/230 kV transfromer w/SPS B T-1 frequency violations in no issues excitation, freq no issues modify RAS for off-peak wet
10 Table Mtn area e
violations in Table Mtn-
Rio Oso area
CCB-OP-TS- 2 wind units at Birds 2 wind generators type the existing units (Shilo 1 & 2) don't
1" 3-phase fault Newark-Ravenswood 230 kV B L-1 Lndg tripped for  [no issues 2 at Birds Lndg tripped |no issues have Low Voltage Ride Through
undevoltage for under-vit
CCB-OP-TS- |3-phase fault Midway-Kern # 1 (Stockdale1) oscillations on Midway
B L-1 pumps, frequency
12 230 kV o ) -
oscillations on Midway violations
niimne vnlt and fren frea. violations in

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results

Study Area: PG&E Bulk - Central California Study é '\ C : .
<2 California ISO
Transient Stab"'ty ‘ 1 Shoping a Renewed Future
Cat Transient Stability Performance
. atego e .
ID Contingency Category | 1y Cr?ptirgn 2017 Spring Off-pk | 2017 Winter-Off-pk | 2022 Spring Off-pk | 2022 Winter-Off-pk Potential Mitigation Solutions
Wet Dry Wet Dry
T i freq. violations mn T
violations I . . § Midway-Wheeler Rdg |, . ., .
CCB-OP-TS- |3-phase fault Midway-Kem # 2 (Stockdale2) oscillations on Midway| Midway-Wheeler RAg | *o - "0 aiotions at | P Windgap2 pumps with a fault on
B L-1 pumps, frequency area, oscillations at . Midway 230, consider exemption for
13 or# 3230 kV - ) Windgap pumps, vit
violations Windgap pumps, vit dip at Windgap 2 up slow frequency and voltage recovery
dip at Windgap 2 up to to 37.3%, Windgap 3 or install dynamic device
oscillations on Midway |oscillations on Midwa 35.2% 27.2%
3-phase fault Midway-Gates 230 kV or any y y o
CCB-OP-TS- : i pumps, frequency pumps, frq and vit
Cat B contingency with three-phase fault on B L-1 N X Co .
14 . violations, Windgap2 | violations Windgap2
Midway 230 kV ) .
tripped tripped
CCB-OP-TS- 3-phase fault Contra Costa-Las Positas 230 3 wind units at Birds | 3 wind units at Birds |3 wind generators type| 3 wind generators |these are existing wind generators
15 kV or any outage with three-phase fault on B L-1 Landing tripped for Landing tripped for |2 at Birds Lndg tripped | type 2 at Birds Lndg |that don't have Low Voltage Ride
Contra Costa undervoltage undervoltage for under-vit tripped for under-vit |Through capability
AP.TS. 3 wind units at Birds 3 wind generators type| 2 wind generators - . .
CCB-OP-TS 3-phase fault Tesla-Newark 230 kV B L-1 Lndg tripped for no issues 2 at Birds Lndg tripped | type 2 at Birds Lndg the emstmg units don' have I.'f)w
16 X Voltage Ride Through capability
undevoltage for under-vit tripped for under-vit
2 wind generators type - . .
CCB-OP-TS 3-phase fault Newark-Ravenswood 230 kV B L-1 no issues no issues 2 at Birds Lndg tripped no issues the emstmg units don't have I._.ow
17 Voltage Ride Through capability
for under-vit
3-phase fault Gates-Gregg 230 kV or any underfreq Id trip and | underfreqId trip and | underfreq Id trip and | underfreq Id trip and
CCB-OP-TS- . o s o L
18 other outage with a three-phase fault on B L-1 freq violations at Gates| freq violations at  |freq violations at Gates| freq violations at ]
Gates 230 kV 115KV Gates 115 kV 115KV Gates 115ky |96t detailed load model at Gates 115
kV. If detailed studies confirm the
3-phase fault Gates-Gregg, Gates-Mc Call underfreq Id trip and | underfreqId trip and | underfreqId trip and | underfreq Id trip and issue, install SVC at Gates 115 kV or
CCB-OP-TS- ) ) o o o L move load to 70 kV
19 or any other single or double outage with a C L-2 freq violations at Gates| freq violations at  |freq violations at Gates| freq violations at
3-phase fault on Gates 230 kV 115kV Gates 115 kV 115 kV Gates 115 kV
3-phase fault Contra Costa-Las Po§|tas &€ 3 wind units at Birds | 3 wind units at Birds |3 wind generators type| 3 wind generators [these are existing wind generators
CCB-OP-TS- [Cos-Lone Tree 230 kV or any contingency L L : i . . .
) C L-2 Landing tripped for Landing tripped for |2 at Birds Lndg tripped | type 2 at Birds Lndg |that don't have Low Voltage Ride
20 with a three-phase fault at Contra Costa X "
930 KV undervoltage undervoltage for under-vit tripped for under-vit |Through capability

California 1ISO/MID/RT
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2012/2013 ISO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Central California Study

“‘% California ISO

Transient Stabl’lty Shaping a Renewed Future
Transient Stability Performance
. Category - - - - e .
ID Contingency Category | 1y cription | 2017 Spring Off-pk | 2017 Winter-Oft-pk | 2022 Spring Off-pk | 2022 Winter-Off-pk Potential Mitigation Solutions
Wet Dry Wet Dry
$-phase fault Conira Costa-Brentwood and 3 wind units at Birds | 3 wind units at Birds |3 wind generators type| 3 wind generators [these are existing wind generators
CCB-OP-TS- [C Costa-Delta 230 kV or any contingency L L , . . . .
. C L-2 Landing tripped for Landing tripped for |2 at Birds Lndg tripped | type 2 at Birds Lndg |that don't have Low Voltage Ride
21 with a three-phase fault at Contra Costa ; "
230 kV undervoltage undervoltage for under-vit tripped for under-vit |Through capability
3-phase fault Gates-Arco and Gates- underfreq Id trip and | underfreq Id trip and o o get detalle'd load ”?°de' at G ates 115
CCB-OP-TS-|, . . . o o Frequency violations at| Frequency violations [kV. If detailed studies confirm the
Midway 230 kV or any contingency with a C L-2 freq violations at Gates| freq violations at . :
22 Gates 115 kV at Gates 115kV  [issue, install SVC at Gates 115 kV or
three-phase fault at Gates 230 kV 115 kV Gates 115 kV
move load to 70 kV
freq. violations in freq. violations in
3-phase fault Midway-Kern #3 and 4 230 kV oscillations on oscillations on Mldway-Wh egler Rdg Mldway-Wh egler Rdg . .
CCB-OP-TS- . . . . area, oscillations at | area, oscillations at |trip Windgap2 pumps with a fault on
or any Cat C contingency with a three- C L-2 Windgap pumps, Windgap pumps, . . . . . \
23 hase fault at Midwav230 kV Windaap 2 trioped Windaao 2 trioped Windgap pumps, vit | Windgap pumps, vit [Midway 230, or install dynamic device
P y gap < trpp 9ap < tMPPEC. 1 4in at Windgap 2 up to| dip at Windgap 2 up
35% t0 36.8%
CCB-OP-TS- . . . .
o outage of two Diablo units no fault D G2 no issues no issues gen GLCRWNDG gen GLCRWNDG  (acceptable for Cat D
(Induction generator) in| (Induction generator)
CCB-OP-TS Montana tripped for |in Montana tripped for
-25 "~ loutage of two Palo Verde units no fault D G-2 no issues no issues undervoltage undervoltage  |acceptable for Cat D
system separation, system separation, system separation, system separation,
CCB-OP-TS- |3-phase fault Northeast-Southeast . under and over-voltage| under and over-  |under and over-voltage|  under and over- .
2% separation D corridor and frequency load |voltage and frequency| and frequency load |voltage and frequency|no cascading outages
P shedding and load shedding and shedding and load shedding and
generation tripping generation tripping generation tripping generation tripping
CCB-OP-TS- no issues, acceptable Helms pumps tripped large vit dips in Idaho
Path 26 outage with 3-phase fault D corridor ’ P for underfrq, large vit no issues 9 P acceptable for Cat D
27 for Cat D and freq dips and Montana
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2012/2013 ISO Reliability Assessment - Study Results
Study Area: PG&E Bulk - Central California Study

“‘% Cali

fornia ISO

Transient Stab'"ty Shaping a Renewed Future
Transient Stability Performance
. Category - - - - e .
ID Contingency Category | peseription | 2017 Spring Off-pk | 2017 Winter-Oft-pk | 2022 Spring Off-pk | 2022 Winter-Off-pk Potential Mitigation Solutions
Wet Dry Wet Dry
CCB-OP-TS- [Outage of Midway 500 kV substation with 3- . no issues, acceptable ) use Path 26 S-N SPS for high S-N
D substation unstable no issues unstable

28 phase fault for CatD flow

AP.TQ. . . over frq gen tripping | load and gen tripping
CCB-OP-TS- (Outage of Midway 230 kV substation with 3 D substation | around Midway, large around Midway, diverged diverged trip load in 115 kV Midway system

29 phase fault ; I

vit and frq dips oscillations
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2012/2013 ISO Reliability Assessment - Central California Results

Study Area: Central CA Study - Summer Peak 6 ‘ . s
Thermal Overloads ‘, y CO| Ifg,[,g OI gewledngz
Loading (%)
2017 2022
ID Overloaded Facility Contingency Category Diztcer?p(:g 0 82017 Summer 82022 Summer Potential Mitigation Solutions
P:a";”ger Partial Peak P:a"llng)er Partial
Y Dry vy Peak Dry

CC-SP-T-1 |Warnerville-Wilson 230kV Line Base System (N-0) A Base Case 32.5% 116.9% 13.4% 139.6%

CC-SP-T-2 [Warnerville-Wilson 230kV Line Melones-North Merced 230kV Line B L-1 Not Rec 115.0% Not Rec 147.4%

CC-SP-T-3 [Warnerville-Wilson 230kV Line Gates #11 500/230kV Transformer B T-1 Not Rec 122.5% Not Rec 145.0%

CC-SP-T-4 |Warnerville-Wilson 230kV Line Gates-Gregg 230kV Line B L1 Not Rec 123.3% Not Rec 140.9%

CC-SP-T-5 |Warnerville-Wilson 230kV Line Panoche-Kearney 230kV Line B L1 Not Rec 120.3% Not Rec 139.8%

CC-SP-T-6 [Warnerville-Wilson 230kV Line McCall #2 230kV Bus Fault C1 Bus Not Rec 113.9% Not Rec 136.3%

CC-SP-T-7 |Warnerville-Wilson 230kV Line Kearney 230kV Bus Fault C1 Bus Not Rec 114.4% Not Rec 133.9%

CC-SP-T-8 |Warnerville-Wilson 230kV Line Herndon #1 230kV Bus Fault C1 Bus Not Rec 114.0% Not Rec 133.0% [install series reactor, upgrade the line

CC-SP-T-9 |Warnerville-Wilson 230kV Line Panoche #1 230kV Bus Fault C1 Bus Not Rec 117.1% Not Rec 132.7% or congestion management
CC-SP-T-10 |Warnerville-Wilson 230kV Line Los Banos #2 230kV Bus Fault C1 Bus Not Rec 114.7% Not Rec 125.2%

CC-SP-T-11 |Warnerville-Wilson 230kV Line Helm 230kV Bus Fault C1 Bus Not Rec 102.7% Not Rec 124.9%

- -] - 0, 0,

CC-SP-T-12 Wamenville-Wilson 230KV Line Panoche 230kV CB202 C2 Breaker Not Rec 170.4% Not Rec 196.0%

CC-SP-T-13 |Warnerville-Wilson 230kV Line Gates 230kV CB312 C2 Breaker Not Rec 129.0% Not Rec 119.1%

CC-SP-T-14 |Gates #11 500/230kV Transformer Panoche 230kV CB202 C2 Breaker Not Rec 107.4% Not Rec 128.0%

, ) ) install second Gates 500/230 kV

CC-SP-T-15 | Gates #11 500/230kV Transformer \Zl\g?m::: Merced & Warnervile-Wilson C5 L-2 NotRec | 86.1% | NotRec | 100.8% | transfromer or use congestion
CC-SP-T-16 |Gates #11 500/230kV Transformer Ei‘i"e‘:a'Meb”es & Wamervile-Wilson 230kV |~ 5 L-2 NotRec | 89.1% | NotRec | 106.7%
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2012/2013 ISO Reliability Assessment - Central California Results

Study Area: Central CA Study - Off-Peak

“} California ISO

Thermal Overloads Shaping a Renewed Future
Loading (%)
" - Category | 2017 | 2022 5pring | 2022 N .
ID Overloaded Facilit Contingenc Catego o Potential Mitigation Solutions
Y gency 9| Description | Spring Off é?fge\;\/ll”éer Off Peak | Winter Off S
Peak Wet & Wet Peak Dry

CC-OP-T-1 |Gates-Midway 230kV Line Gates #11 500/230kV Transformer B T1 Not Rec 116.5% Not Rec 101.5% |use short term emergency rating

CC-OP-T-2 |Warnerville-Wilson 230KV Line Herndon #1 230kV Bus c1 Bus 1017% | NotRec | 985% | NotRec |nStlseries reactor, upgrade the fine
or congestion management

CC-OP-T-3 |Borden-Gregg #1 230kV Line Herndon #1 230kV Bus c1 Bus 1028% | NotRec | 96.4% | NotRec |IP9radethelineoruse congestion
management

CC-OP-T-4 |Warnerville-Wilson 230KV Line Panoche #2 230kV Bus c1 Bus 1047% | NotRec | 90.0% | NotRec |nStlseries reactor, upgrade the fine
or congestion management

CC-OP-T-5 |Borden-Gregg #1 230kV Line Panoche #2 230kV Bus c1 Bus 1006% | NotRec | 842% | NotRec |IP9radethelineoruse congestion
management

CC-OP-T-6 |Panoche-Gates 230kV Gates 230kV CB312 C2 Breaker | NotRec | 1205% | NotRec | 77.0% |iP9radethelineoruse congestion
management

CC-OP-T-7 |Borden-Gregg #1 230kV Line Panoche 230kV CB202 C2 Breaker | 112.1% | NotRec | 1035% | NotRec ”ngr::g:r:;t“”e or use congestion

CC-OP-T-8 |Wilson-Le Grand 115kV Line Wilson-Borden #1 & #2 230kV Lines C5 L-2 NotRun | NotRun | 1184% | NotRec ”m‘;gr::g:r;h;t“”e or use congestion
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2012/2013 ISO Reliability Assessment - Central California Results

Study Area: Central CA Study - Summer Peak & Summer Partial Peak

‘/ ‘ C . .
- <2 Calitornia ISO
VoItage Deviations ‘ 1 Shaping a Renewed Future
Post Cont. Voltage Deviation %
2017 2022
ID Substation Contingency Category Dc:ier?p(:irgn 82017 Summer 82022 Summer Potential Mitigation Solutions
P:a”;"gir Partial Peak P:a’l’ger Partial
y Dry & Peak Dry

No deviations not previously addressed in Reliability Assessment.

California ISO/MID/RT

Page 4 of 5



2012/2013 ISO Reliability Assessment - Central California Results

Study Area: Central CA Study - Off-Peak

Voltage Deviations

“\1 California 1ISO

Shaping a Renewed Future

ID Substation

Contingency

Post Cont. Voltage Deviation %

Category Category | 2017 2017 Winter|2022 Spring| 2022
Description | Spring Off | Off Peak | Off Peak | Winter Off
Peak Wet Dry Wet Peak Dry

Potential Mitigation Solutions

No deviations not previously addressed in Reliability Assessment.
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