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Housekeeping Reminders

Stakeholder calls and meetings related to Transmission
Planning are not recorded.

— Given the expectation that documentation from these calls
will be referred to in subsequent regulatory proceedings,
we address written questions through written comments,
and enable more informal dialogue at the call itself.

— Minutes are not generated from these calls, however,
written responses are provided to all submitted comments.

Calls are structured to stimulate an honest dialogue and
engage different perspectives.

Please keep comments professional and respecitful.
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Instructions for raising your hand to ask a question
« Click on the raise hand icon % at the bottom of your screen.
— NOTE: If you dialed into the call outside of Webex,
press *3 to get into the question queue.

 If you would like to view attendees, refresh your screen and open
the “Intellor Transparency Viewer” at the bottom right of your
screen.

« Closed captioning is now available by clicking the “CC” button on
the bottom left of your screen.

« Please remember to state your name and affiliation before
making your comment.

* You may also send your question via chat: Open the Direct
message tab and select all panelists in the dropdown.

 If you need technical assistance during the meeting, please send
a chat to the event producer @Intellor Events.
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2026-2027 TPP Stakeholder Meeting - Agenda

Day 1 - September 23

Overview Andrew Rivera

Preliminary Reliability Assessment - North RT North Engineers
Preliminary Reliability Assessment - South RT South Engineers

High Voltage TAC Update Yara Khalaf

PTO Proposed Reliability Solutions PG&E, SCE, GLW, SDG&E
Policy Driven Assessment Update Meng Zhang

Economic Driven Assessment Update Yi Zhang

Wrap up Yelena Kopylov-Alford
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Overview
Preliminary Reliability Assessment Results

Andrew Rivera
Sr. Transmission Planning Specialist

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026
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2026-2027 Transmission Plan Milestones

= Stakeholder Meeting: Preliminary Reliability Results on September 23 and 24
= Comments to be submitted by October 8

= Request window closes October 15
= Stakeholder Meeting: Preliminary policy and economic results on November 18
= Comments to be submitted by December 4
[- Stakeholder Meeting: Long Term LCR on December 7, 2026 ]

= Draft transmission plan to be posted on March 31, 2027
= Stakeholder Meeting: Draft Transmission Plan on April 7, 2027
= Comments to be submitted by April 21, 2027

= Revised draft for approval at May 2027 Board of Governor meeting
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Studies are coordinated as a part of the transmission
planning process

Reliability Driven Projects meeting Commitment for
Reliability Needs biennial _10-year
local capacity
1 study

Policy Driven Projects meeting Policy
and possibly Reliability Needs

1 Assess local
capacity areas

Economic Driven Projects meeting
Economic and possibly Policy and [(m—
Reliability Needs (multi-value)

1

Subsequent consideration of interregional transmission project proposals as potential
solutions to regional needs...as needed.
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2026-2041 10 and 15-Year Reliability Assessment

= Preliminary study results were posted on August 14
= Based on assumptions identified in 2026-2027 TPP Study Plan
= Satisfy requirements of:
= NERC Reliability Standards
= WECC Regional Criteria
= |SO Planning Standards
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2026-2041 10 and 15-Year Reliability Assessment

= |SO recommended projects:

= For management approval of reliability projects less than $50 million, will be
presented at November stakeholder session

= For Board of Governor approval of reliability projects over $50 million, will be
included in draft transmission plan

= Purpose of today’s stakeholder meeting

= Review the results of the reliability analysis

= Set stage for stakeholder feedback on potential mitigations
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Request Window

 Opened on August 15
— PTO request window closed September 14
— Open request window closes October 15

* Request Window Submittal Form can be found on the

Transmission Planning page

— https://www.caiso.com/generation-transmission/transmission/transmission-
planning#planning-engagement

* For questions and to submit the Request Window form:
requestwindow@caiso.com
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o
CAISO Management Approval

« Approving these projects allows streamlining the review and
approval process of the annual transmission plan in May 2026.

« Only those projects less than $50 million are considered for
management approval that:

— Can reasonably be addressed on a standalone basis

— Are not impacted by policy or economic issues that are still being
assessed.

— Are not impacted by the approval of the transmission plan (and

reliability projects over $50 million) by the Board of Governors in
May 2026.

— Management will only approve these projects after a Board of
Governors meeting

» None of the projects identified are considered eligible for competitive
solicitation.
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Key Updates

« Preparation for policy and economic assessment are underway with
the preliminary analysis to be presented at the November 18t

stakeholder meeting
« The transmission access forecast charge model from the 2025-2026
transmission planning process has been posted to the transmission
planning process webpage.
http://www.caiso.com/planning/Pages/TransmissionPlanning/Default.aspx

« The CAISO will accept comments that could provide enhancements to
the model for use in the 2026-2027 transmission planning process with
the stakeholder comments submitted on this stakeholder call

Page 13
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I
Long-Term Local Capacity Technical Study

« Reduction in scope

« Studies in areas with recently approved transmission
projects only

« Studies without known load only
LA Basin and Bay Area only
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Comments
2026-2027 TPP Stakeholder Meeting

« Comments due by end of day October 8t

« Submit public comments through the ISO’s commenting tool,
using the template provided on the process webpage:

https://stakeholdercenter.caiso.com/RecurringStakeholderProcesses/
2026-2027-Transmission-planning-process

&> California 1ISO _ Page 15
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Regional Transmission North
Preliminary Reliability Assessment Results

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026
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Greater Bay Area
Preliminary Reliability Assessment Results

Uriel Abraham Rangel Diaz
Regional Transmission North

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026



Greater Bay Area
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= Service areas cover Alameda, Contra
Costa, Santa Clara, San Mateo and
San Francisco counties.

= Supply sources: Vaca Dixon, Tesla,
Metcalf, and Collinsville*.

= Comprised of 60, 115 & 230 & 500 kV
transmission facilities.

= For ease of conducting the
performance evaluation, the Greater
Bay Area is divided into Seven sub-
areas:

East Bay
Diablo

Mission

San Francisco
Peninsula

San Jose

De Anza

*1SD 2028
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Load and Load Modifier Assumptions - Greater Bay Area

- LD BIM-PV'  AAEE AAFS AATE AADS """ Netioad
Study Case Description Load Output Installed (MW)  (MW) (MW) (MW) Loads (MW) DR (MW)
(MW) (MW) (MW) (MW)

ipElpoe [PUAD SR @i el gt Eondiien. Oii- 8,696 - 2,80 -303 87 250 1,099 - 8,390  -38
Peak load time - hours ending 20:00

e [PURS UNIEr MeE < leee| emeiiten, tiritsr 9,749 - 2,820 -252 105 299 1,177 - 9,493  -38
Peak load time - hours ending 19:00

gy [CUY1 SR ifiPEekiiee eemsliter, O 7,472 2,052 3,157 -233 90 340 1,412 369 5160  -48
Peak load time - hours ending 13:00

e [oRl Wy P < ozl eoe s, bl 13,156 284 3,157 -239 879 937 2,476 497 12,625 42
Peak load time - hours ending 09:00

2036-sop 2036 Summer off-Peakload condition. Off- 15 ng5 5493 3713 494 166 1671 1,98 706 12,194  -41
Peak load time - hours ending 11:00

osilge (PR iTEr e Ieee eRTEe, Lirier 16,1571 330 4,108 -544 2,688 2,701 2,717 428 15690  -41

Peak load time - hours ending 09:00
GBA-2028- 2028 Summer Peak load condition. Peak

i e e Y 12,531 308 2,820 -73 60 212 754 856 11,918  -38
GBA-2031- 2031 Summer Peak Igad condition. Peak 14,817 346 3157 -182 222 568 2,012 859 14,078 42
SP load time - hours ending 18:00
GBA-2036- 2036 Summer Peak load condition. Peak 16,763 257 3,713 -504 489 1,428 2,778 810 15962  -41
SP load time - hours ending 18:00
GBA-2041- 2041 Summer Peak load condition. Peak 17,633 288 4108 -619 559 1,972 2,778 758 16,698  -41
SP load time - hours ending 18:00

Sensitivity Scenarios

2028-SPOP- 2028 Spring off-peak load conditions and
Hire high renewables (Sensitivity)

GBA-2028- 2028 Summer peak Load conditions with Hi-
SP_HIRE Renewable dispatch (Sensitivity)
GBA-2031- 2031 Summer Peak load condition with Hi-
SP-HICEC  CEC load forecast (Sensitivity)

8,696 = 2,820 -303 87 250 1,099 = 8,390 -38
11,198 2,773 2,820 -73 60 212 754 = 8,197 -38

14,938 347 3,157 0 231 603 2,127 859 14,480 -42
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Generation Assumptions - Greater Bay Area

Solar Wind Thermal Energy Storage
Study Case Description Dispatch Installed Dispatch  Installed Dispatch Installed Dispatch Installed
(MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW)

} 2028 Spring off-Peak load condition. Off- ) )
2028-SPOP el ot e - s creing 06 191 105 262 1,294 5,587  -400 778

2028 Winter Peak load condition. Winter
2028-WP Sk [5m) ine - [enns emeling 98500 - 191 114 262 5,179 5,587 606 778

2031 Spring off-Peak load condition. Off-
Peak load time - hours ending 13:00

2031 Winter Peak load condition. Winter
2031-WP Sl o i - [ creing B8 119 191 65 262 4,826 5,587 -83 728

2036-SOP 2036 Summer off-Peak load condition. Off- 928 1,226 34 262 2,652 5587 -377 2,094
Peak load time - hours ending 11:00

2031-SPOP 112 191 154 262 4,200 5,587 -720 728

2036 Winter Peak load condition. Winter

2041-WP Paak load e < hows ending 09:00 885 1,456 65 262 4979 5587 446 2,025

GBA-2028-SP 2028 Summer Peak load condition. Peak 19 191 94 262 4121 5587 456 728
load time - hours ending 18:00

GBA-2031-SP PAVES] e Paele Uorts] el Tam, (PR 17 191 131 262 4505 5587 725 728
load time - hours ending 18:00

GBA-2036-SP 2036 Summer Peak load condition. Peak 74 1,226 59 262 5416 5587 660 823
load time - hours ending 18:00

GBA-2041-SP 2041 Summer Peak load condition. Peak 87 1,456 72 262 5440 5587 733 823

load time - hours ending 18:00
Sensitivity Scenarios

2028-SPOP-Hire 2028 Spring off-peak load conditions and

high renewables (Sensitivity) i 191 130 262 SlEE | o] 778
GBA-2028- 2028 Summer peak Load conditions with Hi-
SP_HIiRE Renewable dispatch (Sensitivity) 182 191 195 262 3,437 2,587 498 728
GBA-2031-SP- 2031 Summer Peak load condition with Hi-
HICEC CEC load forecast (Sensitivity) 19 191 141 262 4,541 5,587 725 _ 728
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Previously approved transmission projects modelled in base cases

Project Name Division In Service Date
Contra Costa PP 230 kV Line Terminals Reconfiguration Project Diablo Feb-26
Pittsburg 230/115 kV Transformer Capacity Increase Diablo Jan-29
Lone Tree — Cayetano — Newark corridor Series Compensation Diablo Aug-28
North Dublin - Vineyard 230 kV line Reconductoring Diablo May-34
New Collinsville 500 kV substation Diablo Dec-28
Pittsburg 115 kV Bus Reactor Project Diablo May-28
Christie-Sobrante 115 kV Line Reconductor East Bay Sep-29
Moraga 230 kV Bus Upgrade East Bay May-29
Newark 230/115 kV Transformer Bank #7 Circuit Breaker Addition Mission Aug-27
North Tower 115 kV Looping Project Mission Mar-30
Jefferson 230 kV Bus Upgrade Peninsula Jun-28
South of San Mateo Capacity Increase Peninsula Dec-31
Redwood City Area 115 kV System Reinforcement Peninsula Mar-30
Martin 230 kV Bus Extension San Francisco Dec-29
Newark-Milpitas #1 115 kV Line Limiting Facility Upgrade San Jose Dec-26
Vasona-Metcalf 230 kV Line Limiting Elements Removal Project San Jose Jun-27
Series Compensation on Los Esteros-Nortech 115 kV Line San Jose Nov-26
South Bay Area Limiting Elements Upgrade San Jose Nov-26
Metcalf-Piercy & Swift and Newark-Dixon Landing 115 kV Upgrade San Jose Dec-30
San Jose Area HVDC Line (Metcalf — San Jose B) San Jose May-28
Newark — NRS 230 kV Line San Jose Apr-28
Morgan Hill Area Reinforcement (formerly Spring 230/115 kV substation) San Jose Dec-28
Monta Vista 230 kV Bus Upgrade De Anza May-28
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Previously approved transmission projects modelled in base cases

Project Name Division In Service Date
Pittsburg - Kirker 115 kV line Diablo May-28
Sobrante 230 kV Bus Upgrade Diablo May-33
Moraga 230/115 kV Transformer Bank East Bay May-31
North Oakland Reinforcement Project East Bay May-32
South Oakland Reinforcement Project East Bay May-32
Ames Distribution - Palo Alto 115 kV Transmission Line Peninsula Mar-34
Jefferson - Stanford recabling (Menlo - SLAC 60 kV Tap only) Peninsula May-29
San Mateo 230/115 kV TB Addition Project Peninsula May-32
Martin - Millbrae 60 kV Area Reinforcement Peninsula May-30
San Jose B — NRS 230 kV line San Jose May-30
Greater Bay Area 500 kV Transmission Reinforcement San Jose May-34
Metcalf 500/230 kV TB San Jose May-34
South Bay Reinforcement project San Jose May-32
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Reliability assessment preliminary results summary
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Summary results for the East Bay, Diablo and Mission (1/2)

Contra Costa — Newark 230 kV path.

= Lone Tree — Cayetano 230 kV line. Near and Long-term overloads under PO to P7 contingencies.

= Cayetano — North Dublin 230 kV line. Long-term overloads under P2 contingencies.

» Las Positas — Newark 230 kV line. P2 and P7 contingencies overloading this line in the near and long-
term.

= Contra Costa — Las Positas 230 kV line. Long-term overloads under P2 contingencies.

Newark — Newark DIST 230 kV line. Near and long-term overloads for P1, P2, and P3 contingencies. A
major contributing factor to this loading issue is the forecasted load from the Known Load component in this
substation.

Sobrante — Grizzly — Claremont 115 kV line. Near and long-term overloads for P2, and P3 contingencies.

Grant — East Shore, Grant — San Leandro 115 kV lines. Long-term overloads due to P2 contingencies.

Potential Mitigations

» For the Contra Costa — Newark 230 kV path and the Newark — Newark DIST 230 kV line a potential flow
control or capacity increase.

» Re-rate of the Sobrante — Grizzly — Claremont 115 kV line for near-term. Potential reconductoring for long-
term overloads

» Potential Moraga 115 kV Bus upgrade to mitigate the P2 issues.
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Summary results for the East Bay, Diablo and Mission (2/2)

Newark — Jarvis 115 kV lines. The two lines supplying the load at Jarvis from Newark have near and long-term
overloads when one of the lines is out under P1 and P2 contingencies.

Pittsburg — Moraga 115 kV pocket.
= Clayton — Lakewood, Clayton — Lakewood (Meadow Lane), and Moraga — Lakewood 115 kV lines.
Near and Long-term overloads under P2, PG, and P7 contingencies.

Oleum - EI Cerrito 115 kV line. Near and long-term overloads under P6, and P7 contingencies.

San Ramon — Las Positas — Newark 60 kV pocket.
= San Ramon - East Dublin — Radum - Livermore — Las Positas 60 kV lines. There are near and long-
term overloads under P1, P2, and P7 contingencies.

Potential Mitigations

= A potential capacity increase project is under review for the Newark — Jarvis 115 kV lines overload.

» For the Pittsburg — Moraga 115 kV pocket, there was an update on the load and topology modeled. After
this updated, no near-term overloads were observed. The Long-term issues will continue to be monitored in
future planning cycles.

» Regarding the San Ramon — Las Positas — Newark, operational procedures mitigate the near-term issues.
Long-term overloads will be monitored for potential network upgrades in future.

&> California ISO Page 25



Summary results for the East Bay, Diablo and Mission
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Summary results for De Anza

Metcalf — Monta Vista 230 kV path. sermons —H L - | e
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- Metcalf — Vasona 230 kV lines. P1, P2, and P6 L T _ﬂm -4
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Summary results for San Jose (1/2)

- Metcalf 500/230 kV transformer banks. P1, P2, P3, and P6
contingencies at Metcalf overload the transformer banks in the long-
term scenarios.

- Los Esteros — Metcalf 230 kV line. P2 contingencies at Newark
and Metcalf overload this line in the near and long-term scenarios.

- Trimble — NRS 230 kV line. There are P1, P2, and P7 long-term
overloads on this line.

- Metcalf 230/115 kV transformer banks. P1, P2, P3, and P7
contingencies at Metcalf overload the transformer banks in the long-
term scenarios.

- San Jose B 230/115 kV transformer banks. P1, P2, P3, and P6
contingencies involving the loss of one of the two San Jose B
transformer banks cause long-term overloads in the remaining one.

- Metcalf — El Patio, and Metcalf — Hellyer — Evergreen 115 kV
lines. P2 contingencies at Metcalf and San Jose B causing long-
term overloads on these lines connecting Metcalf and San Jose B in
115 kV.

Potential Mitigations

» The overload issues in the South Bay have been previously
identified and addressed with mitigation measures approved in
previous Transmission Plans. However, due to the further increase
in the load forecast, some of the previously proposed projects may
be insufficient to accommodate the new load forecast. Further
review and assessment will be conducted in this cycle in
coordination with the needs identified in other studies, like load
interconnection.
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Summary results for San Jose (2/2)
[[I
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Summary results for San Francisco and Peninsula

San Mateo — Ravenswood 115 kV load pocket.

- Ravenswood - Cooley Landing #1 and #2, Cooley Landing — Palo Alto, and Ravenswood — Palo Alto 115 kV lines.
There are P1 to P7 contingencies causing near and long-term overloads on these lines.

San Mateo — Martin 115 kV load pocket.

- Martin — East Grand — San Mateo 115 kV lines. Near and long-term overloads on this lines under P2, P6, and P7
contingencies.

Martin - Potrero 115 kV load pocket.

- Potrero — Larkin, Mission — Larkin, and Martin — Bay Shore 115 kV lines. Near and long-term overloads on this lines
under P2, contingencies in the Potrero substation.

Potential Mitigations

= Potential mitigations could include maintenance projects, line re-rates, topology reconfiguration and bus upgrades. Further
review and assessment will be conducted in coordination with the needs identified in other studies, like load interconnection.

= A more comprehensive approach that resolves both overload issues in the San Francisco and Peninsula regions by
introducing a new source to the pocket.

Martin — Daly City — Serramonte 115 kV lines. The two lines supplying the load at Daly City and Serramonte from Martin have
long-term overloads when one of the lines is out under P2 contingencies.

San Mateo — Bay Meadows 115 kV lines. The two lines supplying the load at Bay Meadows from San Mateo have long-term
overloads when one of the lines is out under P2 contingencies.

San Mateo — Jefferson and Bair — Cooley Landing 60 kV pocket.

- The increased load in the 60 kV substations that are served by the 115/60 kV transformer banks at San Mateo, Bair and
Cooley Landing as well as for the 230/60 kV at Jefferson causes near and long-term overloads on the lines emanating from
these under P1, P2, P6, and P7 contingencies involving one or more of these sources.

Potential Mitigations

= The 115KV line overloads are under review.

= For the reported 60 kV system, operating procedures can be considered for the near-term overloads and potential network
upgrades or reconfigurations for the long-term overloads.
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Summary results for San Francisco and Peninsula
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Summary results of P5 contingencies

- There are multiple overloaded facilities in the near and long-term

Potential Mitigations

= P5 driven projects that are being considered for implementation:

Newark 230 kV DC Supply and Control Circuit

Ravenswood 115 kV Redundant Bus Differential Relay
Ravenswood 230-115 kV DC Supply and Control Circuit
Moraga 230 kV Redundant Bus Differential Relay

Moraga 230-115 kV DC Supply and Control Circuit
Pittsburg PP 230 kV Redundant Bus Differential Relay
Sobrante 230-115 kV DC Supply and Control Circuit
Potrero 115 kV DC Supply and Control Circuit Project

Palo Alto Switching Station 115 kV Redundant Bus Differential Relay
Monta Vista 115 kV Redundant Bus Differential Relay
Metcalf 115kV Redundant Bus Differential Relay

East Shore 115 kV DC Supply and Control Circuit Project
East Shore 115 kV Redundant Bus Differential Relay Project

&> California ISO

San Mateo 230-115-60 kV DC Supply and Control Circuit
Martin (SF H) 230-115-60 kV DC Supply and Control Circuit
Metcalf 230 kV Redundant Bus Differential Relay

Metcalf 500 kV-230 kV DC Supply and Control Circuit
Jefferson 230 kV Redundant Bus Differential Relay

Newark Bus E&F 115 kV DC Supply and Control Circuit

Las Positas 230-60 kV DC Supply and Control Circuit
Ravenswood 230 kV Redundant Bus Differential Relay

Los Esteros 115 kV Bus 1&2 Redundant Bus Differential Relay
Los Esteros 230-115KV DC Supply and Control Circuit Project
Metcalf 115 kV DC Supply and Control Circuit

East Shore 230 kV DC Supply and Control Circuit Project

Page 32



Summary results of P5 contingencies

Potential Mitigations

= Other P5 driven projects identified for installation of Redundant Battery/Relay/Circuitry:

MONTA VISTA 230-115KV BATT
APPLIED MATERIALS 115KV BATT
BAIR 115 KV

BAIR 115-60KV BATT

BURLINGAME 115KV BATT

C. COSTA SUB 230-115-60KV BATT
C.COSTAPP 230KV BUS 1&2
CAYETANO 230KV BATT
CLAREMONT (OAKLAND K) 115KV BATT
CLAYTON 115KV BATT

CONTRA COSTA PP 230KV BATT
COYOTE SW STA (MEC) 230KV BATT
EAST GRAND 115KV BATT

&> California ISO

EST GRND 115KV

HUNTERS POINT (SF P) 115KV BATT
KIRKER 115KV BATT

LARKIN (SFY) 115KV BATT
LAWRENCE 115KV BATT
MARTIN 115KV BAAH
MARTIN 230 KV BAAH
MILLBRAE 115KV BATT
NEWARK 115 KV

NORTH DUBLIN 230KV BATT
OAKLAND X 115KV BATT
OLEUM 115KV BATT

PIERCY 115KV BATT

PITTSBURG PP 230-115KV BATT
POTRERO (SF A) 115KV BATT
POTRERO (SF A) 230KV BATT
POTRERO 230KV

SAN JOSE B 115KV BATT

SAN LEANDRO (OAK U) 115KV BATT
SAN RAMON 230 KV

SAN RAMON 230-60KV BATT
SERRAMONTE 115KV BATT
SFIA STATION MA 115KV BATT
TRIMBLE 115KV BATT

VASONA 230KV BATT
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Summary results of long-term overloads

- Excluding P5 overloads, the following facilities in 230 kV and 500 kV experienced overloading issues in the
longer-term scenarios.

TRANSFORMER BANKS LINES

LS PSTAS 230/60KV TB 4 BVISTAWNDC1-DELTAPMP-C.COSTAPPE 230KV NEWARK D-NSJ-MIDPNTSS #1 230KV
MONTA VISTA230/115kVTB #1 EASTSHORE-SAN MATEO 230KV NRS-TRIMBLE #1 230KV

NEWARK 230/115 kV TB #7 LOS ESTEROS-METCALF 230KV PARKWAY-MORAGA 230KV

NEWARK E 230/115KVTB 11 MONTA VISTA - SLAC 230 KV SAN MATEO-MARTIN 230KV (2)
PITTSBURG-D 230/115KV TB 13 MONTA VISTA-JEFFERSON #2 230KV SANMATEO-E. SHORE #2 230KV
SANRAMON 230/60KV TB 1 MONTAVIS-STNFD230 #1 230KV TRIMBLE-SANJOSEB230 #1 230KV

MORAGA-CASTRO VALLEY 230KV

Potential Mitigations

» To address long-term issues, a comprehensive review and assessment will be conducted in coordination
with the needs identified in other studies, like load interconnection and aligning the previously approved
projects in both the TPP and load interconnection process.
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Humboldt
Preliminary Reliability Assessment Results

Rahul lyer
Regional Transmission Engineer-North

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026



Humboldt Area

&> California ISO

3000 sq. mile area located NW
corner of PG&E service area

Cities include

= Eureka

= Arcata

= Garberville
Transmission facilities: 115 kV from
Cottonwood and 60 kV — from
Mendocino
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Load and load modifier assumptions — Humboldt

BTM-

Data
Total BTM- PV Known Total Net
Scenario Study case Description Gross PV Installed '?‘_'g‘sg Al‘g‘aF dS ?ﬁl& SLeor;/gr Loads (Manage TS}:'
Load Output Capacit (DS) (KL) d)Load
y

HUMB-2028-SP- 2028 Summer peak
SCRD.epc load condition e ? 5 Z 2 g 0 . 1 U

HUMB-2031-SP- 2031 Summer peak
SCRD.epc load condition 127 © o . 9 19 0 - U0 v

HUMB-2036-SP- 2036 Summer peak
SCRD.epc load condition AL 2 & = © 2y . e 12 v
2028-WP-SCRD.epc 2028 V\é'c:'rtlz'i"ﬁ‘:;ak load o, 0 46 i3 2 5 0 0 91 0
Base 2031-WP-SCRD.epc 205 V\ég‘rtlz?ﬁ‘z;ak load 516 5 56 -4 18 18 0 17 207 0
2041-WP-SCRD.epc 204! V\ég‘;zzﬁ‘;ak load 54 6 77 10 60 58 0 14 268 0
2028-SPOP-SCRD.epc Zozli:dpggﬁd‘i’{izﬁeak 82 0 46 2 1 4 0 0 79 0
2031-SPOP-SCRD.epc 203,1;"222;;2‘;’]63" 114 36 56 5 2 6 0 10 73 0
2036-SOP-SCRD.epc 2036| oiﬂ':ﬁgigg;peak 199 45 69 -6 3 34 0 21 148 0

2028 Spring off-peak
2028 SFoFTIRE"  load with Hi-renewable 82 o 46 -3 1 4 0 0 79 0

-epc dispatch sensitivity

2028 Summer peak
Sensitivity HUMBéZCOng'SP'H'RE' load with Hi-renewable 176 45 46 -2 2 5 0 24 129 0

-epc dispatch sensitivity

2031 Summer peak
Hr:ggng-gg%sp- load condiion with 190 6 56 0 5 13 0 24 183 0

; ©PC " high-cec load sensitivity
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Generation assumptions - Humboldt

Geotherm
Solar Wind Thermal Battery al Hydro Nuclear

Dispat Installe Dispat Install Dispat Install Dispat Install Dispat Install Dispat Install Dispat Install
Scenario Study case Description ch d (MW) ch ed ch ed ch ed ch ed ch ed ch ed
(MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW) (MW)

HUMB-2028-SP-HIRE- 2028 Summer peak load 4 4 0 0 195 254 0 6 0 0 0 5 0 0

SCRD.epc condition
HUMB-2031-SP-SCRD.epc 2031 Summe_r_ peak load 0 4 0 0 190 254 5 6 0 0 0 5 0 0
condition
HUMB-2036-SP-SCRD.epc 2036 Summgr_ peak load 3 4 0 0 214 254 4 6 102 185 0 5 0 0
condition
2028-WP-SCRD.epc 2028 Wlntel_' peak load 0 4 0 0 176 254 0 6 0 0 0 5 0 0
condition
Base 2031-WP-SCRD.epc 2031 V\ég\r’ﬁzzt!::)enak load 3 4 0 0 234 254 1 6 0 0 0 5 0 0
2041-WP-SCRD.epc 2041 WInte.r peak load 3 4 91 315 205 254 1 6 3 185 0 5 0 0
condition
2028-SPOP-SCRD.epc 2028 Spring gff-peak load 0 4 0 0 163 254 0 6 0 0 0 5 0 0
condition
2031-SPOP-SCRD.epc 2031 Spring c_>fjf-peak load 2 4 0 0 153 254 5 6 0 0 0 5 0 0
condition
2036-SOP-SCRD.epc 2036 Summer.c?f'f-peak 0 4 0 0 106 254 3 6 0 185 0 5 0 0
load condition
2028-SPOP-HIRE- 2028 Spring off-peak load
SCRD.epc with Hi-renewable dispatch 0 4 0 0 162 254 0 6 0 0 0 5 0 0
sensitivity
HUMB-2028-SP-SCRD.epc 2028 Summer peak load
Sensitivity with Hi-renewable dispatch 0 4 0 0 185 254 0 6 0 0 0 5 0 0
sensitivity
HUMB-2031-SP-HICEC- 2031 Summer peak load
SCRD.epc condition with high-cecload 0 4 0 0 190 254 5 6 0 0 0 5 0 0
sensitivity
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Previously approved transmission projects modelled in base cases

__________ Project | ExpectedISD

Willow creek reactive support project Oct-28

Garberville area reinforcement project Dec-28

New Humboldt 115/115 kV Phase Shifter with 115 kV line

to Humboldt 115 kV Substation May-34

&> California 1ISO ] Slide 39

e —,,



Reliability assessment results summary
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Humboldt — Results summary
Low Volt [ in Maple Creek Area: £ ]W s IS R -
ow Voltage issue In vlapie Lree rea @" T L—\j L H

Yous

« P1, P2, P6 induced low voltages in e F RidIMn
long term case year. Ejreka,sTA =, — urr
T:j I 2 b—
* Low voltage in near term case _ S‘“?
caused by P1 contingency that NEEN |
causes loss of Humboldt — Maple o Bridgeville —Mﬁ— ﬂ;
Creek 60 kV line. 5666666606 Ca_IFtt 3 Gap
E_ Company i g‘
|Il-©3
o 2 4
i d 2 a
Rio Dell g 'g I:
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Humboldt — Results summary

Near-term i s ] i
« P2, P3, P6 overloads on multiple 60 04 Maple Creek
| Humboldt I T

kV lines and line sections in near -
term and P1, P2, P3, P6 low ureka Ridge Cabin
E STA Harris —| ##

voltages, mostly in Garberville area c M T
that are resolved in mid term & long iJ S\,cg il -

term by approved project.
|

Yous

Hléranyb;):,dt Bridgeville _é_ J_
Approved and Potential Mitigations STEEEEZEITE  Calows Tx on
*  Garberville reinforcement project |7 T

puUERINdg

Humboldt
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approved in TPP 22-23.

-
i Company
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: |Ig
IID@% v =
g = o
£: e I: =3
— -g
Rio Dell H =
% ] |Ir@§
H
-}
Laytonville ===
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P5 results summary

Contingency Mitigation

Humboldt 115 kV Redundant Bus Differential Relay In flight
Humboldt 115 kV Redundant Battery In flight
&> California ISO B Page 43
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North Coast and North Bay Area
Preliminary Reliability Assessment Results

Vignesh Subramanian
Regional Transmission Engineer

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026




North Coast and North Bay Areas

* 10,000 sqg. mile area located north
\ of the Bay Area and south of
Humboldt

« Counties include:
— Sonoma, Mendocino, Lake, Marin and
part of Napa and Sonoma counties —
10,000 sq. miles
« Cities include:
— Laytonville, Petaluma, San Rafael,
Novato, Benicia, Vallejo
 Transmission facilities: 60 kV, 115

kV and 230 kV
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I
Load and Load Modifier Assumptions — NCNB Area

Total G BTM-PV 8TM-PV AAEE Know! Total Net
Scenario Study case Description Loa;‘m outoy | IPstalled | -0 | AAFSload [AATELoad| Server | [:L:_ {Managed) | Total DR
utpu Capacity Load (DS) s Load
MNCMNB-2028-5P- 2028 Summer peak load
SCRD.epc condition 1798 94 1672 -23 20 49 o a8 1672 -17
MNCMNB-2031-5P- 2031 Summer peak load
SCRD.epc condition 1951 101 1748 -43 59 118 o] 101 1798 -13
MNCNB-2036-5P- 2036 Summer peak load
SCRD.epc condition 2189 74 1064 -72 94 259 o 93 2036 o
2028 Winter peak load
2028-WP-SCRD.epc - 1290 o 1672 -39 20 41 o o 1250 -17
condition
2031 Winter peak load
Base 2031-WP-SCRD.epc - 1717 83 1748 -39 191 167 o] 80 1592 o
condition
2041 Winter peak load
2041-WP-SCRD.epc . 2448 94 2262 -39 613 566 o 51 2262 o
condition
2028 Spring off-peak load
2028-SPOP-SCRD.epc - 1099 o 1672 -47 17 34 o o 1051 -17
condition
2031 Spring off-peak load
2031-5P0OP-5CRD.epc .. 829 5as 1748 -37 16 57 o] 43 1590 o
condition
2036 summer off-peak load
2036-50P-SCRD.epc . 1984 591 1064 -63 28 328 o 81 1224 =21
condition
2028 Spring off-peak load with
2028-5POP-HIRE- . .
Hi-renewable dispatch 1099 ] 1672 -47 17 34 (4] o 1051 -17
SCRD.epc S
sensitivity
. 2028 Summer peak load with
L NCNB-2028-SP-Hire- . .
Sensitivity SCRD.e Hi-renewable dispatch 1798 842 1672 -23 20 a9 o 0 924 -17
-epe sensitivity
NCNB-2031-SP-Hi 2031 Summer peak load
- icec- . .
condition with high-cec load 1851 101 1798 o] 59 118 o] 101 1842 -18
SCRD.epc o
sensitivity
o £ i
& California ISO | Slide 46

—




Generation Assumptions — NCNB Area

Solar Thermal Battery Geothermal Hydro
Scenario Study ription Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed
(MW) [MW) [MW) [MW) [MW) [MW) (MW) (MW) (MW) (MW)
NCNB- P 2028 Summer peak load condition 1 13 751 G54 10 25 25 25 10 25
SCRD.epc
MCNB-2031-5P-
2031 Summer peak load condition 1 13 798 964 24 25 0 o 14 25
SCRD.epc
NCNB-2036-5P-
2036 Summer peak load condition 1 13 912 964 20 25 101 399 14 25
SCRD.epc
2028-WP-5CRD. . -
Epe 2028 Winter peak load condition 0 13 944 964 0 25 25 25 14 25
Base | 2031-WP-SCRD.epc 2031 Winter peak load condition 8 13 239 964 3 25 0 0 14 25
2041-WP-SCRD.epc 2041 Winter peak load condition 8 13 260 G54 ] 25 121 399 12 25
2028-5P0OP-
2028 Spring off-peak load condition o 13 944 964 0 25 25 25 14 25
SCRD.epc
2031-5POP-
2031 Spring off-peak load condition B 13 756 964 -25 25 ] o 10 25
SCRD.epc
2036-S0P-5CRD -
pe 2036 Summer off-peak load condition 12 13 780 964 -12 25 1] 399 10 25
2028-5POP-HIRE- 2028 Spring oflf-paak load wrth Hi- o 13 200 964 0 25 75 75 10 75
SCRD.epc renewable dispatch sensitivity
Sensitivity| MNCMB-2028-SP-Hire-| 2028 Summer peak load wrlh Hi-renewable 12 13 qa1 954 25 5 75 75 14 75
SCRD.epc dispatch sensitivity
NICNB—EBI—SP— 2031 Summer peak load olnru:!rllnn with highy 1 13 249 954 x5 5 o o 14 75
Hicec-5CRD.epc cec load sensitivity
Ol |
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Previously approved transmission projects modelled in

Project Name Expected In-service Date
Clear Lake 60 kV System Reinforcement Oct 2030
Ignacio Area Upgrade Dec 2030
Lakeville 60 kV Area Reinforcement Dec 2028
Tulucay-Napa #2 60 kV Line Capacity Increase Dec-2026
Vaca Dixon-Lakeville 230 kV Corridor Series Compensation Nov 2027
Tulucay-Napa #2 60 kV line Reconductoring project Jul 2027
Vaca-Plainfield 60 kV Line Reconductoring May 2030
Santa Rosa 115 kV lines Reconductoring project May 2032
Covelo 60 kV Voltage Support May 2030
North tower 115 kV Loop-in project Nov 2029
Konocti — Eagle Rock 60 kV Line Reconductoring May-2030
Eagle Rock- Fulton- Silverado 115 kV Line Reconductor Aug-2029
&> California ISO Slide 48
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I
NCNB — Results Summary

Observat|0ns Garberville ___Laytonville
1. Clear Lake — Konocti 60 kV Line wm' — cordlo
overloads . o
« For a NERC Category P2-4 T oo | @vater To Colgate |
contingency starting near term _ ndan &) | I |
2. Hartley — Clear Lake 60 kV e % ik -
«  Overloads for P2 contingency in long ﬁ%"m " o I
term only Calpella F_ E{ —IUuner take  pedbg T
Ukiah iIHighIands
Approved and Potential Mitigations - e "
1. Operation Solution and review existing < % — I - T
Fort Bragg UVLS and consider new RAS o Clear Lake I«
for P2-4 and P7 if needed. L et
Project :Clearlake-Hopland 60 KV line — arene e L e || -
reconductoring | fon —— -
2. Continue to monitor :G N Baciger |:_\m - o B
1 ‘ Geys SB6 — @ !
_l annapolis Fi“hIMt" E '] e o e
- | Calistoga ‘
230 kV
115 kV
60 kv
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I
NCNB — Results Summary

Observations Ny
1. Hopland 115/60 kV Transformer T
Bank #2 overloads . )
 ForP2-2,P2-3 and P2-4 T ™" | @l ro Colote _{——
contingency starting near term. [y e /oo ©) " |
« For multiple P2-1, P2-2, P2-3, P4 - _ﬁ*_‘_ | -
and P7 contingencies starting e T I
mid-term. Calpella F_ Ukiah —IUuDer take  pedbg T
«  For multiple P1, and P7 = j”‘““'a"“
contingencies in long term only. oo Hopland Z* = artiy
2. Eagle Rock 115 kV ' e | e N
* ForaP6 and P7 contingency in Cloverdal eortate
long term only _ ol T comoct
— ::::: Geyserville mmpe Cloverdale I— Bas=alt
Approved and Potential Mitigations | J oo T =
1. Maintenance project to increase (o - T o
capacity on Hopland Transformer Bank #2 | , ol = L 1 westetonn S
2. Continue to monitor ' ‘ ey st s 1
— ’ - | Calistoga ‘
230 kv
115 kv
60 kV
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NCNB — Results Summary

Observations
1. Cortina — Mendocino 115 kV Line

» Diverges for P2-3 contingency short & long term
»  Overloads for P6 contingencies in short & long
term only

2. Geyser #3 — Cloverdale 115 kV Line
*  Overloads for P6 contingencies starting mid-term
and long term
3. Ukiah — Hopland — Cloverdale 115 kV
Line
* Overloads P6 contingencies long term only
4. Mendocino — Red Bud 115 kV

*  Overloads for P6 contingency starting mid term.

Approved and Potential Mitigations
1,3,4. Under review/continue to monitor

2. Operation solutions

&> California ISO
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Esz\ra lley

Indian

Valley PH
R
o |
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Calpella ——l Upper Lake Redbud
Ukiah IHighIands
NO
Hopland == Hartley
| Homestake
Philo —| Granite Lower Lak
Jet. 5§ Jet
Clear Lake
Cloverdale
Jct
Konocti
230 kv
Cloverdale
115 kv
2 | 60 kv
Geo Eng
NO I .
. Middletown GevsT8  geys 11
Geys 586 -
i Eagle Rock
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NCNB — Results Summary

Observations caipeta | Wt | fuppertse ezt
1. Fulton — Pueblo 115 kV ] don T
overloads for multiple P1, P2-1, P2-3 Philo Hopland B <= Hartey I
(sensitivity only) _and P7 contingencies®« i P I —
near term and mid-term. ’Ctlss - Cloar Lake
. Cloverdale
2. Fulton — Calistoga 60 kV (Fulton Sub — Jet
St. Helena Jct 60 kV) | pom ol Konocti
overloads for a NERC Category P3 Arens Geyserville —— Cloverdale
contingency for long term only | Garcia o
] Geo Eng
3. Fulton-Santa Rosa #1 and #2 115 kV soder [ ] 1 e _
_| Gualala e Middletown
overloads short and long term P6 . Geys 586 ~
) I @ Eagle Rock
_I Annapolis Fitch Mtn \NO
-_I- —| Calistoga
Approved and Potential Mitigations | | forn Windsor =17 :
1. Clear Lake 60 kV System Reinforcement "’"""’“"EJ&
) . Wohler Monroe Stoney |
2. Continue to monitor T Rincon
. . Maribel | M|
3. Operations solution . sona
Monte Rio 1 % * Fulton i Gevst;rlga:'li’:ri’ :I'\'(r;’t;.fc
Maribel
Sglr?ecl'(n —S Molino J —3
230 kV l T e | ‘ ‘ chcogznt
115 kV LI UL 1 Sobran
60 kv
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NCNB — Results Summary

Observations

1. Sonoma-Pueblo 115 KV Overloads for
a P3 contingency in mid term only

2. Lakeville-Sonoma #1 115 kV

Overloads for a P6 contingency in mid term
only

3. Lakeville-Sonoma #2 115 kV

Overloads for a P3 contingency in mid term
only sensitivity case

Approved and Potential Mitigations
1,2,3. Continue to monitor
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I
NCNB — Results Summary

. , .
Observations | | o T Momj Lo N .
1. Ignacio-San Rafael #1 115 kV e cggen I_lcT0 e
Overloads for a P6 contingency in short term _ ik Pishurg Tost.
onl Ignacio \ %[ lT Sobrante Helena Jct
y m m NO ENO elena Jc
las  Skaggs | Cordelia
. " . L . ghway
Approved and Potential Mitigations ~ ** e ol L || s Pumping
1. Maintenance project to reconductor Ignacio- " . | San Rafael Profeet
Mare Island 115 kV | -
ndfill I% N { Mare Island North
Olema [T "A‘I'_OI ToGeA
Cotati === o Sobrante
Tocalgma 115kv
. _I = Stanford Ict | Novato Ict
60 kv
230 kv
115 kv
60 kv
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NCNB — Results Summary

Observations
1. Vaca-Lakeville #1 230 kV

Overloads for a P3 contingency in short term
and long term

2. Vaca-Parkway 230 kV

Overloads for a P7 contingency in mid term
only .

Approved and Potential Mitigations
1. Operating solution

&> California ISO
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I
NCNB — P5 Results Summary

C:tiggry Contingency Mitigation

P5 CLOVERDALE 115 KV (FAILURE OF NON-REDUNDANT RELAY) Install redundant relay

P5 FULTON 230 KV BAAH BUS #1 (FAILURE OF NON-REDUNDANT RELAY) In-flight

P5 MENDOCINO 115 KV BUS 1&2 (FAILURE OF NON-REDUNDANT RELAY) Install redundant relay

P5 LAKEVILLE 230 KV BUS 1&2 SECTION E (FAILURE OF NON-REDUNDANT RELAY) In-flight

P5 FULTON 230 KV BAAH BUS #2 (FAILURE OF NON-REDUNDANT RELAY) In-flight

P5 EAGLE ROCK 115KV (FAILURE OF NON-REDUNDANT RELAY) Install redundant relay

P5 FULTON BUS 115 KV 1 & 2 SECTION D (FAILURE OF NON-REDUNDANT RELAY) In-flight

P5 FULTON BUS 115 KV 1 & 2 SECTION E/F (FAILURE OF NON-REDUNDANT RELAY) In-flight

P5 STATION DC BATTERY SUPPLY EGLE ROCK 115-60KV BATT Install redundant battery supply
P5 STATION DC BATTERY SUPPLY SILVERADO 115KV BATT Install redundant battery supply
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Preliminary Reliability Assessment Results

Vignesh Subramanian
Regional Transmission Engineer

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026



I
North Valley Area

p = North Valley Area located in the NE
- corner of PG&E system

= Major cities: Chico, Redding, Red Bluff,
Paradise

=  Comprised of 60, 115 & 230 & 500 kV
transmission facilities.

= Supply sources include Table Mountain,
Cottonwood, and Palermo
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Load and Load Modifier Assumptions - North Valley Area

Total G BTMPY | DRV e Known | |0 Net
Scenario Study case Description Lm:m outogs | Mstalled | " | AAFSload |AATELoad | Server | ) I:L} (Managed) | Total DR
utpu \ 5
PU% | capacity Load (DS) Load
NVLY-2028-5P- 2028 Summer peak load
SCRD.epc condition 2875 56 505 -11 12 10 1] 29 208 -22
NVLY-2031-5P- 2031 Summer peak load
SCRD.epc condition Q32 549 539 =20 34 23 1) 22 852 -25
NVLY-2036-5P- 2036 Summer peak load
. 1005 42 e06 -33 54 49 1) 21 Q29 0
Bas SCRD.epc condition
& 2028 Spring off-peak load
2028-5POP-5CRD.epc . 574 1] 505 -21 10 9 0 1] 553 -22
condition
2031 Spring off-peak load
2031-5POP-5CRD.epc . 411 350 539 -12 5 13 0 9 49 0
condition
2036 Summer off-peak load
2036-50P-SCRD.epc . 871 394 606 =27 12 71l 0 19 450 -28
condition
2028 Spring off-peak load with
2028-5POP-HIRE- . .
Hi-renewable dispatch 574 0 505 -1 10 9 o 0 553 -22
SCRD.epc e e
sensitivity
2028 Summer peak load with
s NVLY-2028-5P-HIRE- . .
Sensitivity Hi-renewable dispatch 861 500 505 -11 12 10 o 29 349 -22
SCRD.epc e v
sensitivity
NVLY-2031-SP-HICEC 2031 summer peak load
condition with high-cec load 932 59 539 0 34 23 o 22 872 -25
SCRD.epc e v
sensitivity
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Generation Assumptions - North Valley Area

| 1 1 1 |
Solar Wind Thermal Geothermal Hydro
. . Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed
Scenario Study case Description
(MW) | (MW) | (Mw) | (Mw) | (Mw) | (Mw) | (Mw) | (Mw) | (Mw) | (Mw)
NVLY-2028-5P- 2028 Summer peak load condition
1 8 90 103 548 973 0 0 1118 1797
SCRD.epc
NVLY-2031-5P- 2031 Summer peak load condition
1 a 90 103 528 973 0 0 978 1797
SCRD.epc
Base NVLY-2036-5P- 2036 Summer peak load condition
20 328 33 103 768 973 147 151 938 1797
SCRD.epc
QZOZ&SPDP—SCRD.EPC 2028 Spring off-peak load condition 0 8 1] 103 351 973 0 0 771 1797
2031-SPOP-SCRD.epc 2031 Spring off-peak load condition 5 8 74 103 140 973 0 0 287 1797
2036-SOP-SCRD.epc 2036 Summer off-peak load condition 312 328 15 103 779 973 151 151 1339 1797
2028-SPOP-HIRE- 2028 Spring off-peak load with Hi-
i . 0 a o 103 421 973 0 0 662 1797
SCRD.epc renewable dispatch sensitivity
e NVLY-2028-5P-HIRE- 2028 summer peak load with Hi-
Sensitivity . . ] : 90 103 77 973 0 0 564 1757
SCRD.epc renewable dispatch sensitivity
NVLY-2031-SP-HICEC- | 2031 Summer peak load condition with
i e 1 a8 90 103 647 973 0 0 978 1797
SCRD.epc high-cec load sensitivity
Slide 60
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Previously approved transmission projects modelled in base cases

Project Name Expected ISD

modeled in TPP cases

Cascade 115/60 kV No.2 Transformer Project Apr-2026
Cottonwood 115 kV Bus Sectionalizing Breaker Aug-2028
Cottonwood 230/115 kV Transformers 1 and 4 Replacement Project Oct-2028
Tyler 60 kV Shunt Capacitor Mar-2028
Cortina 230/115/60 kV Transformer Bank No. 1 Replacement Project Dec-2028
Red Bluff-Coleman 60 kV Reinforcement Mar-2028
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Reliability assessment preliminary results summary
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NVLY — Results Summary
Observations ‘ | HE‘

Anita Sycamore Creek

T

|

@1ae_|

1. Table Mountain #3 230/115 kV Q|

the Butte

Transformer @ no

Ri
Fino

Nord |-
Overloads for a NERC Category P2 contingency Paradise

Chico A

starting near term Chico B == Notre Dame

2. Table Mountain 230/115 kV TB 4 _ — TT
l'T"l

For a NERC Category P2 contingency starting near i r
term for off peak case L' 1] eutte

3. Table Mountain -Butte #2 115 kV e

For a NERC Category P6 contingency starting near N | LT
term
Esquon

4. Table Mountain -Butte #1 115 kV —-- ﬁ—’
For a NERC Category P6 contingency starting near "-.E'TL.'..L" & dana

term Tres Vias he -
d Bulk
5. Sycamore Creek-Norte Table Mountain City of Biggs | 12Pe Mounté.n’ £

1 1 5 kV Peachtont— o Louisiana

For a NERC Category P2 contingency starting short
term 500 KV e

N\

Big

I
.

230 kV
Potential Mitigations
1. Table Mountain 500/230kV Bank 5 RAS for
2028 and 2031 and beyond cases. 60 kv
2. Redispatch Humboldt Gen Overload ==

115 kV
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NVLY — Results Summary

Pacilic Corp

Observations T
. —|kr.llcr
1. Keswick-Cascade 60 kV Coscate | | i
* Dlvergence for a NERC Category P2 Frenich Gulch Keswiick Stillwater fLI T
2. Keswick-Stillwater 60 kV line —— - =
+ Divergence for a NERC Category P2 Levistoh - I oregonra ] H oregon T
contingency starting near term i Bentan
3. Cascade 115/60 kV TB 60 kV line FrE—— [
« Divergence for a NERC Category P2, PO, P6 EE—— _
contingency starting near term L Ginn s Anderin] L
T @
e I Nl?'r* @ Wheelabrz
ll Panaramz
Potential Mitigations idgevile | -
* 1&2 Previously approved Cottonwood 115 kV =] T '
Z;J;)sectionalizing breakers project will mitigate Low Gap FarestGlen Wildwood mmm | [
«  1&2 Redispatch Humboldt Gen (P6) 1
Phase shifter tap under review 230kV
115 kV
60 kV
Overload w=p
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NVLY — Results Summary

Observations — —
1. Table Mountain -Butte #1 115 kV Line -r
1. Divergence for a NERC Category P2-4, ord
contingency starting near term i Chico & et
2. Table Mountain -Butte #2 115 kV Line gt —
1. Divergence for a NERC Category P2-4, W |
contingency starting near term
| Butte
Potential Mitigations ‘ i
1,2 &3 Review Table Mountain RAS scope
L':nl.un}—/
Tres Viss
City of Biggs
4=
Peachton oy K\
'kV
115 kV
60 kV
Overload =)
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NVLY — Results Summary

Observations o H vt 1
1. P2 Table Mountain bus mmu.

loss overloading 60 kV @

lines and in Caribou area SEREEEE o s cuney
2. And low voltage in 60, e e & T O

115 and 230 kV buses ans Sysamare Cresk gglu% ﬂ ]

and in Caribou area. : o s ey

T e
Potential Mitigations i R R s ==
1&2 Review Caribou RAS E 5 P
scope expansion Tl s 2 [we |
. wngome || @) ol

500 KV e

Tres Vias

B Kty =
City of Biges | I é 230 kV
Forbestogm 115 kv

Peachton

|

60 kV
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NVLY — P5 Results Summary

NERC

Category Contingency Mitigation

Redundant relay installation recommended in previous TPP cycles:
Inflight

P5 COTTONWOOD 115KV BATT (FAILURE OF STATION DC BATTERY SUPPLY) Redundant relay installation recommended in previous TPP cycles

P5 COTTONWOOD 115KV BUS 1/BUS 2 (FAILURE OF NON-REDUNDENT RELAY)

P5  |COTTONWOOD 230KV BUS SECTION E (FAILURE OF NON-REDUNDENT RELAY) | edundant relay installation recommended in previous TPP cycles:

Inflight
P5 COTTONWOOD 230KV BATT (FAILURE OF STATION DC BATTERY SUPPLY) Install redundant battery supply recommended in previous TPP cycles
P5 ROUND MTN 500-230KV BATT (FAILURE OF STATION DC BATTERY SUPPLY) Install redundant battery supply recommended in previous TPP cycles
P5 ROUND MOUNTAIN 230KV BUS 1 & 2 SEC. (FAILURE OF NON-REDUNDENT|Redundant relay installation recommended in previous TPP cycles:
RELAY) Inflight

Redundant relay installation recommended in previous TPP cycles:
Inflight
Redundant relay installation recommended in previous TPP cycles:
Inflight

P5 FULTON BUS 115 KV 1 & 2 SECTION D (FAILURE OF NON-REDUNDANT RELAY)

P5 FULTON BUS 115 KV 1 & 2 SECTION E/F (FAILURE OF NON-REDUNDANT RELAY)
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Regional Transmission Engineer-North
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Central Valley Area
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The Central Valley Area covers the central part of
the Sacramento Valley.

The area is divided into four divisions:

Sacramento

Stockton
Stanislaus

Comprised of 60, 115 & 230 & 500 kV transmission

facilities.

Supply sources include Vaca Dixon, Rio Oso, Gold
Hill, Atlantic, Brighton, Lockeford, Bellota
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Load and Load Modifier Assumptions — Central Valley Area

Total Gross | BTM-PV BTM-PV Data Known Total Net
Scenario Study case Description Installed |AAEE Load| AAFS load |AATE Load| Server (Managed) | Total DR
Load Output . Loads (KL)
Capacity Load (DS) Load
CVLY-2028-SP-SCRD.epc 2028 Summer peak load 4578 259 2353 58 58 64 107 297 4203 31
condition
CVLY-2031-SP-SCRD.epc 2031 Summer peak load 4974 275 2497 110 172 152 102 295 4543 -34
condition
CVLY-2036-SP-SCRD.epc 2036 Summer peak load 5563 198 2867 -194 298 322 239 271 5135 1
condition
Base
2028-SPOP-SCRD.epc 2028 Spring off-peak load 2900 0 2353 119 47 49 150 0 2780 31
condition
2031-SPOP-SCRD.epc 2031 Spring off-peak load 1807 1623 2497 64 29 82 34 127 95 0
condition
2036-SOP-SCRD.epc 2036 Summer off-peakload | ;) 1863 2867 -155 65 446 69 236 2571 -40
condition
2028 Spring off-peak load with
2028-SPOP-HIRE-SCRD.epc Hi-renewable dispatch 2900 0 2353 -119 47 49 150 0 2780 -31
sensitivity
2028 Summer peak load with
Sensitivity CVLY-2028-SP-HIRE-SCRD.epc | Hi-renewable dispatch 4578 2330 2353 58 58 64 107 297 2133 31
sensitivity
2031 Summer peak load
CVLY-2031-SP-HICEC-SCRD.epc| condition with high-cecload | 4974 275 2497 0 172 152 102 295 4652 -34
sensitivity
o\ . . i
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Generation Assumptions — Central Valley Area

Solar Wind Thermal Battery Geothermal Hydro Nuclear
Scenario Study case Description Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed
v P (MwW) | (MW) | (MW) | (MW) | (MW) | (MW) | (MW) | (MW) | (MW) | (MW) | (MW) | (MW) | (MW) | (MW)
CVLY-2028-SP-SCRD.epc 2028 s”c':::;:is:ak load 20 203 | 1230 | 1435 | 1260 | 1449 | 932 | 1154 0 0 1026 | 1421 0 0
CVLY-2031-SP-SCRD.epc 2031 S“c'::;?t'is:ak load 19 188 | 1149 | 1435 | 1244 | 1449 | 1360 | 1365 0 0 1087 | 1421 0 0
Base 2036S k load
CVLY-2036-SP-SCRD.epc ”c':::i’t'iz:a oa 11 188 422 | 1435 | 1259 | 1449 | 1306 | 1565 0 0 1069 | 1421 0 0
2028-SPOP-SCRD.epc 2028 sP:;’ﬁ;::;';eak load 0 203 | 1133 | 1435 | 660 | 1449 | -895 | 1154 0 0 1215 | 1421 0 0
2031-SPOP-SCRD.epc 2031 Sp':::;::;':eak load | ) 188 951 | 1435 | 1168 | 1449 | -1361 | 1365 0 0 951 | 1421 0 0
2036-SOP-SCRD.epc 20365"":';1:;i‘::;peak'°ad 188 195 | 1342 | 1435 | 1449 | 1449 | 551 | 1565 0 1419 | 1419 | 1421 0 0
2028 Spring off-peak load
2028-SPOP-HIRE-SCRD.epc | with Hi-renewable dispatch| 25 203 573 | 1435 | 806 | 1449 | -495 | 1154 0 0 1046 | 1421 0 0
sensitivity
2028 Summer peak load
Sensitivity | CVLY-2028-SP-HIRE-SCRD.epc | with Hi-renewable dispatch| 118 203 | 1147 | 1435 | 858 | 1449 | -1095 | 1154 0 0 857 | 1421 0 0
sensitivity
2031 Summer peak load
CVLY-2031-SP-HICEC-SCRD.epc |condition with high-cecload| 19 188 | 1149 | 1435 | 1274 | 1449 | 1360 | 1365 0 0 1094 | 1421 0 0
sensitivity
o\ . . i
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Sacramento Division
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Projects in Sacramento Area

Approved TPP Projects Expected ISD
Vaca-Plainfield 60 kV Line Reconductoring Apr-2027
Vaca Dixon Area Reinforcement (INSTALL (2) CAPACITOR BANKS) Nov-2027
Cortina #1 60 kV Line Reconductoring May-2028
Cortina 230/115/60 kV Transformer Bank No. 1 Replacement Project Dec-2028
Rio Oso - W. Sacramento Reconductoring Sep-2029
Vaca Dixon-Lakeville 230 kV Corridor Series Compensation May-2030
Cortina #3 60 kV Reconductoring Dec-2031
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Sacramento Results Summary
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Sierra Division
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Projects in Sierra Area

Approved TPP Projects Expected ISD
Rio Oso Area 230 kV Voltage Support Oct-2026
Atlantic tage Mitigation Dec-2028
Gold Hill 230/115 kV Transformer Addition Project Jan-2030
East Marysville 115/60 kV Project Jan-2030
Reconductor Rio Oso—SPI Jct—Lincoln 115kV line Feb-2030
Gold Hill-El Dorado Reinforcement May-2032
Lincoln-Pleasant Grove 115 kV Reconductoring Project Jan-2034
Drum - Higgins 115 kV Line Reconductoring Jan-2034
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Sierra Results Summary

N I Spaulding
Gold Hill 230/115 kV Transformer Addition: ‘ TEOGT | o | e @ o v
« 115kV area thermal overloads | & 4% T —
* 115kV and 60 kV area low voltages |— ? own || r EI
Gold Hill-El Dorado Reinforcement: = -
*+ El Dorado-Missouri Flat #1, #2 115 kV overloads d | Jonmn | Mieadouws PHE.
+ 115KkV area low voltages +© i ﬂ E— Hnp |
Hook
Lincoln-Pleasant Grove 115 kV Reconductoring: e mE. -
* Lincoln-Pleasant Grove 115 kV thermal overloads — '
Ralisgn
Reconductor Rio Oso—-SPI Jct-Lincoln 115kV line: - o P i ol
* Rio Oso-LincoIn-SPI Lincoln 115 kV thermal overloads ) =
* Under review
Melgasn Lain
Drum-Higgins 115 kV Line Reconductoring: ' o
* Drum-Higgins 115 kV thermal overloads | Auburn
Under review _ _ II_ @mum
+ Atlantic-Pleasant Grove #2 115 kV overloaded under P6 g aaese | | Peeeyn | [ fannt - S e
» Higgins 115 kV low voltage under P7 § FLIE' — l"f—T_ . e [ — |
» Placer 115 kV low voltage under P6, P7 e 2 [ r A a "“'.”;.!.HHI o)
*  Weimar 60 kV low voltage under P3 | [ e
Newcastle P _._;_;Ir@ Springs
230 kv orseshoe ||| M somes
115 kv i mmli_
60 kv @I [ — |y Vo proguas
Bt
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Sierra Results Summary

East Marysville 115/60 kV: LNO Bangor | Bulk | j
* Nicolaus-Marysville 60 kV thermal overloads vo | T Colgae
Honcut 1~ | | | T
Under review Dease —
+ Nicolaus-Marysville 60 kV overloaded under P1 1} IRTACAS
»  Smartville-Marysville 60 kV overloaded under P1 3 Browns HO) #2
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|~ | |no
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Stockton/Stanislaus (Tesla — Bellota) Divisions
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Projects in Stockton/Stanislaus Area

Approved TPP Projects Expected ISD
Vierra 115 kV Looping Project In-service
Mosher Transmission Project Aug-2027
Manteca-Ripon-Riverbank-Melones Area 115 kV Line Reconductoring Project Sep-2027
Tesla 115 kV Bus Reconfiguration Project Dec-2027
Banta 60 kV Bus Voltage Conversion Jan-2028
French Camp Reinforcement May-2030
Weber-Mormon Jct 60 kV Line Section Reconductoring Project May-2031
Lockeford-Lodi Area 230 kV Development Jun-2031
&> California ISO _ Page 80
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Stockton/Stanislaus Results Summary

Lockeford-Lodi Area 230 kV Development: n":"'p-’_L
» Lockeford-Bellota 230 kV, Rio Oso-Lockeford 230 kV overloads

» Lockeford 230/60 kV TB 2, TB 3 overloads

* 60 kV area lines overloads Bt ey Whery
« 230 kV and 60 kV area low voltages Sebastiani Winary |——

Tarminois |

French Camp Reinforcement:
» Weber-French Camp #2 60 kV overloaded under P1

Mosher Transmission Project
* 60 kV thermal overloads area low voltages
: T 1 = T
Under Review Socion  HSRE Mo o I
« Hammer-Country Club 60 kV overloaded under P1 S
+ Stockton A-Channel 60 kV overloaded under P1, P3 e Stockton A
» Stockton A-Weber #1 60 kV overloaded under P3 B
» Weber E-Stockton A-Sumiden 60 kV overloaded under P3 Secchioa o
SO0 T Wi Y st @}-l-—

230 kv

115 kv
60 kV
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Stockton/Stanislaus Results Summary

Manteca-Ripon-Riverbank-Melones Area 115 kV Line
Reconductoring Project
* 115 KkV area overloads

Tesla - Newark 230 kV Line No. 2 Reconductoring:
» Tesla-Newark #2 230 kV overloads

Potential Line Capacity Increase:
» Banta-Tracy 115 kV overloaded under P1, P2

Under Review:

» Riverbank-Ripon 115 kV overloaded under P2

» Stockton A-Lockeford-Bellota #2 115 kV overloaded under P2
» Tiger Creek-Electra 230 kV overloaded under P2

» Tiger Creek 230 kV low voltage under P2

» Valley Springs 230 kV low voltage under P1, P2, P6

&> California ISO
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P5 Results Summary

TESLA 230-115KV BATT(FAILURE OF NON-REDUNDANT BATT)

Install redundant battery

TESLA 115KV BUS (FAILURE OF NON-REDUNDANT RELAY) Inflight
LEPRINO 115KV BATT(FAILURE OF NON-REDUNDANT BATT) Install redundant battery
GOLD HILL 230 KV BUS (FAILURE OF NON-REDUNDANT RELAY) Inflight

RIO OSO 230-115KV BATT(FAILURE OF NON-REDUNDANT BATT)

Install redundant battery

BELLOTA 230-115KV BATT(FAILURE OF NON-REDUNDANT BATT)

Install redundant battery

STAGG 230KV BUS (FAILURE OF NON-REDUNDANT RELAY)

Install redundant relay

STUCK BREAKER & NO BF RELAY STAGG 230 KV CB252

Install redundant relay

LOCKEFORD 230-115-60KV BATT(FAILURE OF NON-REDUNDANT BATT)

Install redundant battery

STAGG 230-60KV BATT(FAILURE OF NON-REDUNDANT BATT)

Install redundant battery

KASSON 115KV BUS (FAILURE OF NON-REDUNDANT RELAY)

Inflight

SCHULTE SW STA 115KV BATT(FAILURE OF NON-REDUNDANT BATT)

Install redundant battery

PEASE 115-60KV BATT(FAILURE OF NON-REDUNDANT BATT)

Install redundant battery

RIO OSO 115 KV BUS (FAILURE OF NON-REDUNDANT RELAY)

Install redundant relay

TESLA 500KV BATT(FAILURE OF NON-REDUNDANT BATT)

Install redundant battery

EAST NICOLAUS 115-60KV BATT(FAILURE OF NON-REDUNDANT BATT)

Install redundant battery

BRIGHTON 230KV BUS (FAILURE OF NON-REDUNDANT RELAY)

Install redundant relay

STATION DC BATTERY SUPPLY BRIGHTON 230KV BATT

Install redundant battery

STATION DC BATTERY SUPPLY ZAMORA 115KV BATT

Install redundant battery

STUCK BREAKER & NO BF RELAY GOLD HILL 115KV CB 172 OR 392

Install redundant relay

GOLD HILL 115 KV BUS (FAILURE OF NON-REDUNDANT RELAY)

Inflight

GOLD HILL 230-115-60KV BATT(FAILURE OF NON-REDUNDANT BATT)

Install redundant battery

“}q California I1SO
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Preliminary Reliability Assessment Results

Rahul lyer
Regional Transmission Engineer
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Central Coast/ Los Padres Area

&> California ISO

Central Coast is located south of the Greater Bay
Area, it extends along the central coast from Santa
Cruz to King City

Major substations in Central Coast: Moss Landing,
Green Valley, Paul Sweet, Salinas, Watsonville,
Monterey, Crazy Horse Canyon, Soledad and
Hollister

Central Coast supply sources: Moss Landing,
Panoche, King City and Monta Vista

Central Coast transmission system includes 60, 115,
230 and 500 kV facilities

Los Padres is located south of the Central Coast
Division

Maijor substations in Los Padres : Paso Robles,
Atascadero, Morro Bay, San Luis Obispo, Mesa,
Divide, Santa Maria and Sisquoc

Key supply sources in Los Padres include Gates,
Midway and Morro Bay

Diablo Canyon nuclear power plant (2400 MW) is
located in Los Padres but does not serve the area

Los Padres transmission system includes 70, 115,
230 and 500 kV facilities
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Load and Load Modifier Assumptions — Central Coast/
Los Padres Area

BTM-
PV Data
. - Total = BTM- | ialle AAEE AAFS AATE Server Known TotalNet L.,
Scenario Study case Description Gross PV L | L L Loads (Manage DR
o) |@unaun ] | Rl | el el | RSERL | St Foy oo
Capacit (DS)
y

CCLP-2028-SP- 2028 Summer peak
SORD o ot congtion 1848 84 761  -21 15 41 0 264 1703 -9

CCLP-2031-SP- 2031 Summer peak
SCRD.2p0 oad condtion 1916 89 801 37 44 08 0 270 1763 -10

CCLP-2036-SP- 2036 Summer peak
SRl oot conation 2117 64 914 61 64 211 0 252 1974 -1

2028 Spring off-peak
2028-SPOP-SCRD.epc ~ |0 >P079 2.0 1073 0 761 42 13 29 0 0 1031 -9
Base 2028-WP-SCRD.epc 2028 Winterpeakload —opq 761 35 15 35 0 0 1194 9

condition
2031-WP-SCRD.epe 2001 Winterpeakload 1200 75 g0 37 433 190 0 172 1647 0
condition

2041-WP-SCRD.epc 204 V\ég’;‘zz&?k load o376 82 1011 -83 424 612 0 147 2207 0O

2031 Spring off-peak
load condition
2036 Summer off-peak
load condition

2031-SPOP-SCRD.epc 938 520 801 -33 12 68 0 116 374 0

2036-SOP-SCRD.epc 2104 597 914 -64 21 362 0 220 1430 -11

2028 Spring off-peak
2028 S TIRE" load with Hi-renewable 1073 0 761 42 13 29 0 0 1031 -9
-epe dispatch sensitivity
. 2028 Summer peak
CCLP-2028-SP-Hire- |, g yith Hirenewable 1822 753 761  -21 15 41 0 264 1007 -9

SRS SLhDiene dispatch sensitivity

2031 Summer peak
CCLP-2031-SP-Hicec- load condition with
SCRD.epc high-cec load
sensitivity

1916 89 801 0 44 98 0 270 1800 -10
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Generation Assumptions - Central Coast/ Los Padres
Area

Solar Wind Thermal Battery Nuclear
DispatcInstalled Dispatc Installe Dispatc Installe Dispatc Installe Dispatc Installe
h (MW) (MW) h (MW)d (MW)h (MW)d (MW) h (MW)d (MW)h (MW)d (MW)

83 857 0 101 815 1315 42 302 2380 2400

Scenario Study case Description

CCLP-2028-SP-SCRD.epc 2028 Summer peak load

condition
CCLP-2031-SP-SCRD.epc 2031 S“Crgr’:j?trié’:ak load g5 857 14 101 563 1315 245 302 0 2400
CCLP-2036-SP-SCRD.epc 2036 S‘::";rr:ﬁt';g’:ak B 14 2282 0 101 23 1315 245 357 0 2400
2028-WP-SCRD.epc e V‘ég‘;z'irtf(’;ak (eze 0 857 52 101 1295 1315 100 302 160 2400
Base 2031-WP-SCRD.epc AL V‘ég‘;ﬁ?&enak ez 445 857 0 101 1078 1315 -35 302 0 2400
2041-WP-SCRD.epc AL V‘ég‘;ﬁ:&i‘"" load 919 2282 0 101 633 1315 93 422 0 2400
2028-SPOP-SCRD.epc 2028 Spggg d?tfif(;ﬁeak load 5 gs57 94 101 929 1315 0 302 2380 2400
2031-SPOP-SCRD.epc 203! Spggg d?g(;ﬁeak load 400 857 0 101 0 1315 -301 302 0 2400
2036-SOP-SCRD.epc A S””;rgfgigg;]peak load 703 2082 15 101 740 1315 -163 477 0 2400
2028 Spring off-peak load with
2028-SPOP-HIRE-SCRD.epc _ Hi-renewable dispatch 0 87 47 101 195 1315 0 302 2380 2400
sensitivity

2028 Summer peak load with
Hi-renewable dispatch 497 857 88 101 195 1315 -115 302 2380 2400
sensitivity
2031 Summer peak load
condition with high-cec load 86 857 12 101 373 1315 273 302 0 2400
sensitivity

e CCLP-2028-SP-Hire-
Sensitivity SCRD.epc
CCLP-2031-SP-Hicec-

SCRD.epc
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Previously approved transmission projects modelled in

base cases
Project Name Expected In-service Date

Coburn-Oil Fields 60 kV system project Sep 2031
Crazy Horse _Canyon - Salinas - Soledad #1 and #2 115 kV Line Apr 2030
Reconductoring

Diablo Canyon Area 230 kV Voltage Mitigation Apr 2030
Estrella Substation Project Mar 2029
Mesa 230/115 kV Spare Transformer Mar 2029
Morgan Hill Area Reinforcement (formerly Spring 230/115 kV substation) Jan 2029
Moss Landing — Las Aguilas 230 kV Series Reactor Project May 2034
Salinas Area Reinforcement Dec 2032
South of Mesa Upgrade Dec 2031
San Miguel New 70 kV Line May 2032
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Central Coast - Results Summary

Observations (Thermal): gl
RWTB-W L NO | NO
! Paul Sweet 1 Green
« P1, P2, P3, P6 thermal overloads el vl
on Green Valley-Paul Sweet & .. .
Green Valley-Camp Evers 115 e ceuloges "‘ﬂ
kV Lines in all years. Tt 5“37‘-“5“ e
%E Egﬁ};: San Benito
Ug Canyon 55
« P1, P2, P3thermal overloads on .. i
H andin Dolan Road
Moss Landing-Green Valley #2 ™™ T s ||
115 kV line in near term and long p——
term years. awsr| L
wea [
Fort Ord ¥ o] | !
: Wiﬂ; 230 kv
E ; 115 kV
Ej_ 60 kv
P v, § ol Soledad
B g g Soledad
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Central Coast - Results Summary

Observations (Thermal): el
RWTBQ‘I‘ U NC | NO
) Paul Sweet 1 Green
« P1, P2, P3, P6 thermal overloads s L valley
on Moss Landing-Del Monte #1 ot e
& #2 115 kV lines in mid-term o T i) aealages »ﬂ
and long term T il 1 L
E E‘i— Eom}sz: | ‘ San Benito
2 Caryon 55
« P1, P3 thermal overloads on Del sH
Dolan Road
Monte — Fort Ord #1 & #2 60 kV  ves s | [
. . . anding
line in mid-term and long term.
Salinas
i
"l
E g 230 kv
) 115 kV
0| s 2 60 kv
P vo §  mlsoledad
T % ..
Page 90
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Los Padres - Results Summary

Cambria

San Miguel
- P1,P2, P3, P6, P7 thermal — T
overloads on Mesa — Callendar e 1
Switching Station 115 kV in all
yearS S‘i—lg --;ﬂmm Temblor Elg Midway
« P1, P2, P3, P6, P7 thermal e | =l i B — N e |
— | ™ San Luis Obispo T P
overloads on Mesa — Santa — 4 ' " |
Maria 115 kV across all years. i o)
« P6, P7 thermal overloads on ‘E
Mesa - Sisquoc 115 kV in alll on
yea rs. bt # P_;"l]::n:lk Mesa
Vandenber Divide =p=—s 3
é—|—|—5-—_rr_7_ _’No_!: 4|3 230 kV
4| g 115 kv
Ef_jﬁyaf 60 kv
LN/O_ NO
Cabrillo | —
Manille Buellton SantaYnez
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Central Coast/ Los Padres — P5 Results Summary

C:tlzggry Contingency Mitigation
P5 CASTROVILLE 115KV BATT(FAILURE OF NON-REDUNDENT BATT) Install redundant battery supply
P5 MESA 230 KV BAAH BUS #1 OR #2 (FAILURE OF NON-REDUNDENT RELAY) In flight
P5 MESA 230-115KV BATT(FAILURE OF NON-REDUNDENT BATT) Install redundant battery supply
P5 MORRO BAY 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) Install redundant relay
P5 MORRO BAY 230KV BUS (FAILURE OF NON-REDUNDENT RELAY) Redundant relay installation recommended in 2020-2021 TPP: In flight
P5 MORRO BAY SW 230-115KV BATT(FAILURE OF NON-REDUNDENT BATT) Redundant battery supply installation recommended in 2022-2023 TPP
P5 MOSS LANDING 230-115KV BATT(FAILURE OF NON-REDUNDENT BATT) Redundant battery supply installation recommended in 2022-2023 TPP
P5 NO BF RELAY MORRO BAY 115KV CB 112 OR 122 Install redundant relay
P5 NO BF RELAY SAN LUIS OBISPO 115KV CB 112 132 142 152 OR 162 Install redundant relay
P5 SALINAS 115KV BAAH BUS #1 OR #2 (FAILURE OF NON-REDUNDENT RELAY) Redundant relay installation recommended in 2018-2019 TPP: In flight
P5 SAN LUIS OBISPO 115KV BUS (FAILURE OF NON-REDUNDENT RELAY) Install redundant relay
P5 SOLAR SW STA 230KV BATT(FAILURE OF NON-REDUNDENT BATT) Install redundant battery supply
P5 TEMPLETON 230-70KV BATT(FAILURE OF NON-REDUNDENT BATT) Install redundant battery supply
P5 Rob Roy 115kV BATT(FAILURE OF NON-REDUNDENT BATT) Continue to Monitor
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Greater Fresno Area
Preliminary Reliability Assessment Results

Preethi Rondla
Regional Transmission Engineer Lead

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026



Greater Fresno Area

= Service areas cover Fresno,
Kings, Tulare and Madera
counties

= Supply Sources: Gates, Los
Banos and Wilson and
Manning*

= Comprised of 70,115, 230 &
500 kV transmission facilities
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Load and Load Modifier Assumptions - Greater Fresno Area

BTM-PV Data Total Net
. .. Total Gross| BTM-PV AAEE AATE Known
Scenario Study case Description Installed AAFS load Server (Managed) | Total DR
Load Output ] Load Load Loads (KL)
Capacity Load (DS) Load
GFA-2028-5P- 2028 Summer peak load
A 3673 248 2255 -50 51 29 0 167 3350 -30
SCRDgpc condition
GFA-2091-5P- 2031 Ssummer peak load
. 4378 262 2384 -93 149 69 424 180 3984 -31
SCRD.epc condition
GFA-2036-5P- 2036 Summer peak load
A 4694 190 2739 -149 220 157 509 176 4313 0
Base SCRD.epc condition
2028 Spring off-peak load
2028-SPOP-SCRD.epc Le 2382 0 2255 -103 40 25 i} 0 2279 -30
condition
2031 Spring off-peak load
2031-SPOP-SCRD.epc . 1438 1550 2384 -46 17 39 108 78 -185 1]
condition
2036 Summer off-peak load
2036-SOP-SCRD.epc e 3780 1780 2739 -129 43 217 319 153 1826 -30
condition
2028 Spring off-peak load
2028-5POP-HIRE- . . .
SCRD.e with Hi-renewable dispatch 2382 0 2255 -103 40 25 o 0 2279 -30
-epe sensitivity
2028 summer peak load with
e GFA-2028-5P-HIRE- ] .
Sensitivity SCRD.e Hi-renewable dispatch 3673 2233 2255 -50 51 29 0 0 1365 -30
P sensitivity
2031 Summer peak load
GFA-2031-5P-HICEC- . . .
SCRD.e condition with high-cec load 4378 262 2384 0 149 69 484 180 4077 -31
"R sensitivity
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Generation Assumptions - Greater Fresno Area

Solar Wind Thermal Battery Geothermal Hydro
Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed
Scenario Study case Description Ispatc Ispatc Ispatc Ispatc Ispatc Ispatc
(W) (VW) (VW) (VW) (VW) (VW) (W) (VW) (VW) (VW) (VW) (W)
GFA-2028-SP-SCRD.epc 2028 Summer peak load condition 544 5458 67 o0 1150 1379 1061 2546 0 0 1762 1222
I{‘-u
i pl s
GFA-2031-5P-SCRD.epc 2031 Summer peak load condition 518 5640 67 a0 1079 1379 2610 2685 0 0 1842 1222
Base | GFA-2036-5P-SCRD 2036 5 k load condits
ERe ummer pea condition 453 8319 0 50 1070 1379 3303 4605 120 150 1828 1822
2028-5POP-SCRD.2pc 2028 Spring off-peak load condition 0 5458 71 50 1303 1379 254 2546 0 0 333 1922
2031-5POP-SCRD.2pc 2031 Spring off-peak load condition 1707 5640 55 50 472 1379 2636 2685 i 0 107 1922
2036-50P-SCRD.epe 2036 Summer off-peak load condition 5038 8520 0 %0 283 1379 -1691 4605 143 150 811 1922
2028-SPOP-HIRE- 2028 Spring uflf—paak load wrth Hi-renewable 590 casg 36 90 1221 1579 512 2546 0 0 342 1922
SCRD.epc dispatch sensitivity
Sensitivity GFA-2028-5P-HIRE- 2028 Summer peak load wnh Hi-renewable casg 57 50 1183 1379 1999 254 0 o 1922
SCRD.epc dispatch sensitivity
GEA-2031-5P-HICEC- | 2031 5§ k load condition with high-
ummer pea condition with g 518 5640 67 %0 1070 1379 2671 2685 0 o 1843 1922
SCRD.epc cec load sensitivity
o\ . . '
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Previously approved transmission projects
modelled In base cases

Current
In-
Project Service
Jan 2026
TDF
Borden 230/70 kV Transformer Bank #1 Capacity Increase 29-Mar
Borden-5torey 230 kV 1 and 2 Line Reconductoring 30-Jan
Camden 70 k¥ Reinforcement 30-Mar
Coppermine 70 kV Reinforcement Project 30-Apr
Equipment Upgrade at CCSF Owned Warnerville 230 kV Substation 27-Jan
Gates 230/70 kV Transformer Addition 30-May
Henrietta 230/115 kV Bank 3 Replacement 29-Jun
Herndon-Bullard 115 kV Reconductoring Project 28-Feb
Los Banos 230 kV Circuit Breaker Replacement 28-Dec
Los Banos 70 kV Area Reinforcement Project 31-Jan
Manning 500/230 kV Substation Project 28-Apr
Moss Landing —Las Aguilas 230 kV Series Reactor Project 27-Aug
Oro Loma 70 kV Area Reinforcement 2B-May
Panoche 115 kV Circuit Breaker Replacement and 230 kV Bus Upgrade project 28-Apr
Reconductor of GWF —Kingsburg 115 kV line 1-May
Reedley 70 kV Capacity Increase 30-May
Woest Fresno 115 kW Voltage Support 31-May
Wilson 115 kV Area Reinforcement 30-May
Wilson-Oro Loma 115kV Line Reconductoring 28-Jul
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230 kV

Fresno 115/70 kV Results Summary 5k

. TOKV T
Observations /

- Danish ‘
1. P11 overloads: _|.__:! S

Sanger Cogen

i §sriver Parlier
A

Reedle
——-| Yy

* GWEF-Kingsburg 115 kV line California Av
overload for loss of Mustang Sw

Station-Gregg 230 kV ‘ Ii
s g West Fresno
+ Mitigation: Reconductor of GWF h

— Kingsburg 115 kV line project

s Sand cre

él

* Dinuba-Orosi 70 kV or Reedley- —X T m
Orosi 70 kV line overload for 0SS st McCall £
of Reedley-Dinuba 70 kV line Malaga £ . _I Orosi
- Mitigation: Reedley 70 kV £ kg Dinuba Jet ros!
reinforcement project I em— e O OSi
@I . I Guardl @ STNCRRL
2. P2 overloads: Ultra Power Airport Prd Kingsburg
* Multiple overloads in near-term - = '
for loss of Wilson A Section 1D & Camden ‘ ‘ ‘ .
Wilson B Section 2D 115KV | T Dinuba
* Mitigation: Wilson Area
reinforcement project 3. P6 overloads:
« RioBravo Fresno-Malaga-Mc Call + California Ave-Mc call 115 kV line overload for loss of Mc Call-West
115 kV line overload for loss of Fresno 115 kV and Sanger-California Ave 115 kV
Malaga 115 kV - Section 1F & 1E + Kings River-Sanger-Reedley line overload for loss of Mc Call-Reedley
+ Mitigation: Operation 115 kV and Sanger-Reedley 115 kV
solution * Mendota 115/70 kV bank overload for loss of Panoche-Mendota 115 kV

and Le Grand-Dairyland 115 kV
+ Mitigation: Operating solution
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Fresno- P5 Results Summary

Gregg 230KV Batt{FAILURE OF NON-REDUNDANT BATT)

Recommended In 2022-2023: In flight

Barton 115KV Batt{FAILURE OF NON-REDUNDANT BATT)

Add redundant battery

BARTON 115KV CB 162 (STUCK BREAKER & NO BF RELAY)

Add redundant relay

Mecmullin 230KV Batt{FAILURE OF NON-REDUNDANT BATT)

Add redundant battery

Wilson 230-115KV Batt{ FAILURE OF NON-REDUNDANT BATT)

Recommended In 2022-2023: In flight

Las Palmas 115KV Batt(FAILURE OF NON-REDUNDANT BATT)

Add redundant battery

Manchester 115KV Batt(FAILURE OF NON-REDUNDANT BATT)

Add redundant battery

Kearney 230-70KV Bati{FAILURE OF NON-REDUNDANT BATT)

Add redundant battery

HERNDON #1 & 2 115KV BUS (FAILURE OF NON-REDUNDANT RELAY)

Cancelled

MCCALL #1 & 2 115KV BUS (FAILURE OF NON-REDUNDANT RELAY)

Add redundant relay

Mccall 230-115KV Batt{FAILURE OF NON-REDUNDANT BATT)

Recommended In 2022-2023: In flight

GATES SECTION D & E 230 KV BUS (FAILURE OF NON-REDUNDANT RELAY)

Recommended In2021-2022: In flight

Panoche 230-115KV Batt{FAILURE OF NON-REDUNDANT BATT)

Recommended In 2022-2023: In flight

Tranguillity SW STA 230KV Batt(FAILURE OF NON-REDUNDANT BATT)

150 recommended in 2024-2025 TPP: In flight

Gates 500KV Batt{FAILURE OF NON-REDUNDANT BATT)

Recommended In 2022-2023: In flight

Figarden 230KV Batt #1(FAILURE OF NON-REDUNDANT BATT)

180 recommended in 2023-2024 TPP: In flight

Herndon 230-115KV Batt{FAILURE OF NON-REDUNDANT BATT)

Recommended In 2022-2023: In flight

Mustang SW STA 230KV Batt{FAILURE OF NON-REDUNDANT BATT)

Recommended In 2022-2023: In flight

Henrietta 230-115-70KV Batt{ FAILURE OF NON-REDUNDANT BATT)

Recommended In 2022-2023: In flight

Figarden 230KV Batt #2(FAILURE OF NON-REDUNDANT BATT)

150 recommended in 2023-2024 TPP: In flight

KINGSBURG 115KV CB 112 122 132 152 OR 162 (STUCK BREAKER & NO BF RELAY)

Add redundant relay

Kingsburg 115-70KV Batt{FAILURE OF NON-REDUNDANT BATT)

Add redundant battery

Sanger 115KV Batt(FAILURE OF NON-REDUNDANT BATT)

150 recommended in 2022-2023 TPP:In flight

Le Grand 115KV Batt{FAILURE OF NON-REDUNDANT BATT)

130 recommended in 2022-2023 TPP:In flight

Mendota 115KV Batt{FAILURE OF NON-REDUNDANT BATT)

Add redundant battery

Hammonds 115KV Batt(FAILURE OF NON-REDUNDANT BATT)

150 recommended in 2022-2023 TPP:In flight

Los Banos 230KV Batt{ FAILURE OF NON-REDUNDANT BATT)

150 recommended in 2022-2023 TPP:In flight

Gates 230-70KV Batt(FAILURE OF NON-REDUNDANT BATT)

150 recommended in 2022-2023 TPP:In flight

Borden 230-70KV Batt(FAILURE OF NON-REDUNDANT BATT)

180 recommended in 2023-2024 TPP: In flight

&> California ISO

Long-term only issues

« Gregg-Ashlan 230 kV

* Henrietta 230/70 kV bank4
 Herndon-Ashlan 230 kV

* Leprino-GWF Hanford 115 kV
 Mc Call 230/115kV bank 1

* Mc call-Reedley 115 kV

* Pole Line-Dos Amigos 230 kV line 1
and 2

« San Joaquin-Helm 70 kV
Wilson-Merced 115 kV line 1 and 2
Wilson-Oro Loma 115 kV line
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Kern Area
Preliminary Reliability Assessment Results

Yara Khalaf
Senior Regional Transmission Engineer

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026



Kern Area

= |Located south of the Yosemite-
Fresno area and includes southern
portion of the PG&E San Joaquin
Division

= Major stations include Midway and
Kern Power Plant

= Transmission system includes 70,
115 and 230 kV facilities.
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Load Modifier Assumptions - Kern

Load and

BTM-PV Data Total Net
. L. Total Gross| BTM-PV AAEE AATE Known
Scenario Study case Description Installed AAFS load Server (Managed) | Total DR
Load Output ) Load Load Loads (KL)
Capacity Load (DS) Load
KERM-2028-SP- 2028 Summer peak load
. 2685 113 2543 -23 23 13 545 94 2543 -50
SCRD.epc condition
KERM-2031-SP- 2031 Summer peak load
. 2769 120 2600 -43 67 31 496 92 2600 -55
SCRD.epc condition
KERMN-2036-SP- 2036 Summer peak load
. 2911 87 1252 -b8 98 70 513 86 2751 ]
Base SCRD.epc condition
2028 Spring off-peak load
2028-5POP-SCRD.epc i 2274 0 2543 -47 18 11 75 o 2210 -50
condition
2031 Spring off-peak load
2031-5POP-SCRD.epc . 1349 725 2600 -17 5 18 134 40 592 1]
condition
2036 Summer off-peak load
2036-50P-5CRD.epc . 2800 814 1252 -60 21 98 330 75 1916 -61
condition
2028 Spring off-peak load
2028-5POP-HIRE- . . .
SCRD.e with Hi-renewable dispatch 2274 0 2543 -47 18 11 765 0 2210 -50
"epe sensitivity
2028 Summer peak load with
per KERN-2028-5P-HIRE- . i
Sensitivity SCRD Hi-renewable dispatch 2845 1019 2543 -23 23 13 765 0 1797 -50
.E|
pe sensitivity
2031 Summer peak load
KERN-2031-SP-HICEC . L
SCRD.e condition with high-cec load 2769 120 2600 1] 67 31 496 92 2643 -55
“Epe sensitivity
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Generation Assumptions - Kern

| | | | |
Solar Thermal Battery Geothermal Hydro
. . Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed | Dispatch | Installed
Scenario Study case Description Ispatc Ispatc Ispatc Ispatc ispatc
(MW) w) | ) | oewy | ooy | awy | own | pawy | pawy | pewy
KERN-2028-5P- 2028 Summer peak load condition 82 1663 2213 3181 £59 820 0 0 23 28
SCRD.epc
KERN-2031-5P- 20315 k load conditi
ummer pea condition 81 1663 3006 3181 741 820 0 0 22 28
SCRD.epc
Base KERN-2036-5P- 2036 5 k load conditi
ummer peak foad condition 304 6963 2882 3181 854 1250 22 118 17 28
SCRD.epc
2028-SPOP-SCRD.epc | n, 2028 Spring off-peak load condition 0 1663 602 3181 445 820 0 0 17 28
2031-SPOP-SCRD.epc | ~ 2031 Spring off-peak load condition 998 1663 582 3181 760 820 0 0 17 28
2036-SOP-SCRD.epc 2036 Summer off-peak load condition 2191 6743 566 3181 507 1250 0 118 17 28
2028-SPOP-HIRE- | 2028 Spring off-peak load with Hi ble
pring ofi-pea WITh Hl-renewsa 0 1663 1466 3181 50 820 0 0 17 28
SCRD.epc dispatch sensitivity
.. .| KERN-2028-SP-HIRE- | 20285 k load with Hi-renewable
Sensitivity ummer pea Wit T 1323 1663 1184 3181 701 820 0 0 17 28
SCRD.epc dispatch sensitivity
KERM-2031-5P-HICEC- | 2031 Summer peak load ﬂIJI'IldII‘[IDn with high- 81 1663 3096 3181 708 830 0 0 22 -
SCRD.epc cec load sensitivity
‘& " » .
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Previously approved transmission projects modelled in base cases

Midway-Kern PP Nos. 1,3 and 4 230 kV Lines Capacity Increase

(Kern PP 230 kV Area Reinforcement Project) In Service
Kern PP 115 kV Area Reinforcement Dec-30
Midway — Kern PP #2 230 kV Line Jan-32
(Bakersfield-Kern Reconductor)
Tejon Area Reinforcement Project Apr 2029
Midway-Kern PP Nos. 1,3 and 4 230 kV Lines Capacity Increase Feb-29
(Midway 230kV Bus Section D Upgrade Project)
North East Kern 115 kV Line Reconductoring Mar-32
Midway-Temblor 115 kV Line Reconductor and Voltage Support Feb-29
Wheeler Ridge Junction Substation May-34
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Reliability assessment preliminary results summary
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Kern 230 kV — Results Summary

Observations

« P1, P2, P6 overloads on
Midway — Wheeler Ridge
230kV #1 and #2 lines in the
near-term and mid-term cases

Approved and Potential Mitigations
*  Wheeler Ridge Junction project

&> California ISO

- Elk Hills
Midway ’n‘ Bakersfield
" I
sosheboge T
La Paloma ks EaLkwuuy
Sunrise Stockdale KernPP
Buena l:- NS
Vista PP ¥ ¥ Ea\ Kern_70 |
. u u Wheeler
To Vincent Wheeler | wind Gap Ridge
To Whilrwind Ridge PP PP
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Kern 115kV — Results Summary

Observations

Midway — Shafter 115 kV line
— P2, P3, P5, P6 overloads

Midway-Tupman-Rio Bravo-Renfro 115 kV Line

- P2-2028
Kern-Magunden-Witco 115kV line
- P7,P6-2028, 2031, 2036
- P3-2036,
Kern PP-Westpark #1 & 2 115kV lines
— P6-2028, 2031, 2036
Semitropic-Charca 115kV line

Approved and Potential Mitigations

Kern 115 Area Reinforcement Project
Kern PP Reconductoring Project

Midway Bus Upgrade

Semitropic
Storage

% Water Dist.

Wasco Prison
Lake
|

SMYINa s——

Charca Famoso

Camelo C

Semitropic

Shafter

| |
@H

Live Oak
Co-Gen

ultra
Fawer
Mt Paso

Lerdo

Oxy Kern-Front

Vedder

— P3-2028, 2031, 2036 7 Lve 0ak
«  Lerdo-Kern Oil-7th Standard 115kV overload e i i F% Mountain
—  P3-2028, 2031, 2036, and P6- 2036 & O, | weomee
* Lerdo-Lerdo Jct 115k 115kV v line _ ] “ﬁ @I éu
- P3-2028, 2031, 2036, P6-2031, 2036 - 55606 s
«  Kern-Stoockdale-Lamont 115kv line —— L‘ T e e LR mon
- P2, P6-2028, 2031 5 N Emammmn
- P3-2031, 2036 =T E paver T
. Fellows-Taft & Fellows-Midsun 115kV lines
— P2-2028, 2031 Felion Kern PP et
Wagunden
Tupman M ] -
®.| E=== Regulus PV Solar
I | ] e Jes BEES
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Kern 70kV — Results Summary

Observations

Wheeler Ridge-Tejon 70kV line
Wheeler Ridge-San Bernard 70kV line
Tejon-San Bernard 70KV line

San Bernard-Weedpatch 70kV line
P3, P6-2028, 2036
Taft-Maricopa 70KV line

P2-2028, 2031

Maricopa-Copus 70kV line

P2-2028, 2031

Wheeler Ridge-Lakeview 70kV line

Approved and Potential Mitigations

P2-2028, 2031
Copus-Lakeview 70kV line
P2-2028, 2031

Midway Bus Upgrade

Tejon Area Reinforcement

e e
Midway
Pipeline —
Taft South o  Panama Wheeler Ridge
B <] It
— £5
et Elk Hills —l"®!'- g J— Sycamore
Weedpatch
inm Wellfield
Solar Tannehill =T old River Road T
@ Texaco Buena Vista Hills
Gardner 5. Kern Solar i
_-T_I Bory | | (e l O Whecler Ridge 4| Arvin
Petroleum Iéa
e, San Bernard -||-® Orion
§3OH | 55 — i el R
Moco Waicopa Copus B
Cuvama Maricopa w. sokar Lakeview Tecuva
¥ I Pentland idi ¥ Castaic
1_:: det Egidiio ’—I Rose
ade
d;-) i Texaco Emidio —v ] Lebec
Basic School pacific Pioeli Kelley (Arco - I
Pumping Sta. omc kipeline 4I  gied, Tejon ;
ping Erhidio I— pipeline) | Grapevine
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P5 Results summary

MIDWAY 230-115KV BATT(FAILURE OF NON-REDUNDENT BATT) Install Redundant Battery Supply
KERN 115KV BATT(FAILURE OF NON-REDUNDENT BATT) Install Redundant Battery Supply
KERN 230KV BATT(FAILURE OF NON-REDUNDENT BATT) Install Redundant Battery Supply
RENFRO 115KV BATT #2(FAILURE OF NON-REDUNDENT BATT) Install Redundant Battery Supply
MIDWAY 500KV BATT(FAILURE OF NON-REDUNDENT BATT) Install Redundant Battery Supply
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Low Voltage Results

Observations
« Kern Ridge 115 kV and 70 kV low voltages are under review
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High Voltage Assessment in PG&E System
Status Update

Patrick Hodgson
Regional Transmission Engineer-North

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026



e
Study Objective and Methodology

* Objective
— ldentify potential mitigation measures to address voltage issues across
PG&E system in the planning horizon

* Methodology

— ldentify voltage concerns in the annual TPP reliability assessment.

— Coordinate with Operations to obtain real time voltage data.

— Analyze both results to identify high priority areas to address voltage issues.
— Table 3 in the ISO planning standards was used as voltage criteria

— If possible, system adjustments such as transformer taps and generator

scheduled voltage was used to address the voltage issue.

— If system adjustments were not sufficient, voltage support project may be needed.
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Voltage Criteria

Table 3: System Voltage Limits in PG&E Area

Steady State Steady State

Facility Nominal Pre-Contingency Post-Contingency

Voltage High Low High Low
(kV/p.u.) (kV/p.u.) (kVip.u.) (kV/p.u.)
DCPP bus 500 kV 545/1.090 512/1.024 550/1.100 512/1.024
All other buses 500 kV 550/1.100 518/1.036 550/1.100 473/0.946
DCPP bus 230 kV 242/1.052 218/0.948 242/1.052 207/0.900
All other buses 230 kV 242/1.052 219/0.952 242/1.052 207/0.900
All buses 115 kV 121/1.0522 109/0.948 121/1.0521 104/0.904
All buses 70 kV 72.5/1.036 66.5/0.950 72.5/1.036 63.0/0.900
All buses 60 kV 63.0/1.050 57.0/0.950 66.0/1.100 54.0/0.900
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I
Approved Voltage Support Projects in PG&E System

Projects Current
Expected ISD

Atlantic High Voltage Mitigation May-29

Banta 60 kV Bus Voltage Conversion Mar-28

Covelo 60 kiwolta ge Support May-30

Diablo Canyon Area 230 kV High Voltage Mitigation Jul-29
Mariposa 70 kV Voltage Support May-32
Midway-Temblor 115 kV Line Reconductor and Voltage Support Feb-30
Rio Oso Area 230 kV Voltage Support Oct-26

Round Mountain 500 kV Dynamic Voltage Support (Fern Road JuL26

Substation)

West Fresno 115 kV Voltage support May-31

Willow Creek Voltage Support Mar-28

Tyler 60 kV Shunt Capacitor Mar-28

Vaca Dixon Area Reinforcement (INSTALL (2) CAPACITOR BANKS) Jun-26
Table Mountain Second 500/230 kV Transformer May-29

&> California ISO _ Page 114



Preliminary Study Results for Base Case (P0) and
Potential Mitigation Measures
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I
Scenarios for TPP 2026-2027 Voltage Studies

* These base cases have been analyzed to review the voltage results
for the 2026-2027 TPP reliability assessment :
2028 Spring Off-Peak

2031 Spring Off-Peak

— 2036 Winter Off-Peak

— 2036 Summer off-peak

— 2028 OP Heavy Renewable & Min Gas Gen

+ Entire PGAE area has been analyzed to identify the high priority

substation COl (Path 66)

Bulk System
500 kv

Regional T T
230 kv
JooJ L
T
Local / T T E
115/60 kV Loa@ J7 E %
2 Cdliforni Page 116
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Substations with base case Voltage concerns identified in TPP studies

« 1SO Bulk System  Fresno * North Valley
- none - BORDEN 70.0 kV - PALERMO 115.0 kV
COPPRMNE 70.0 kV - WYANDTTE 115.0 kV

GLASS 70.0 kV
KEARNEY 70.0 kV
KNGLOBUS 70.0 kV
MADERA 70.0 kV
PANOCHE1 115.0 kV

« Central Valley
- HERDLYN 60.0 kV
- SALADO 60.0 kV
- VACA-DXN 60.0 kV

 Central Coast

» Greater Bay Area
- DIVIDE 70.0 kV

- None
*  North Coast/North Bay
- None
« Kern
- ARCO 70.0 kV
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Real Time Voltage Data from PGAE
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Review of Real Time Voltage Data

*  One year (August 2026- May 2026) of real-time voltage data for the PAGE area has been
studied.

+ CAISO has reviewed data only on 115 kV, 230 kV, and 500 kV substations and observed
data for both high and low kV/p.u. conditions.

Steady State Steady State

Facilit Nominal Pre-Contingency Post-Contingency

y Voltage High Low High Low
(kV/p.u.) (kV/p.u.) (kVip.u.) (kV/p.u.)
DCPP bus 500 kV 545/1.090 512/1.024 550/1.100 512/1.024
All other buses 500 kV 550/1.100 518/1.036 550/1.100 473/0.946
DCPP bus 230 kV 242/1.052 218/0.948 242(1.052 207/0.900
All other buses 230 kV 242/1.052 219/0.952 242/1.052 207/0.900
All buses 115 kV 121/1.0522 109/0.948 121/1.052! 104/0.904
All buses 70kV 72.5/1.036 66.5/0.950 72.5/1.036 63.0/0.900
All buses 60 kV 63.0/1.050 57.0/0.950 66.0/1.100 54.0/0.900

+ PG&E Utility Standard (TD1036S) allows 115 kV voltages to operate as high as 126 kV until

capital projects can be placed into service to achieve a desired operating limit of 121 kV.

»  Substations are color-coded green, yellow, and red according to the number of hours they

operate under high-voltage conditions.
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115 kV Bus voltage=121 kv

Month of the year Aug-25 | Sep-25 | Oct-25 | Nov-25 | Dec-25 | lan-26 | Feb-26 | Mar-26 | Apr-26 | May-26
Hours of Operation 7116 6677 3461 3408 8951 9716 8552 7842 9868 3784
Substations
Brighton 115 kW
Drum 115 kv

East Nicolaus 115 kv
Maoss Landing 115 kv
Pease 115 kv
Placer 115 kv
Rio Oso 115 kv
Vierra 115 kV
Chowchilla 115 KV
Exchequer 115 KV

El Capitan 115 KV 549 376 341 352 334 481 299 255 454 419
Atwater 115 KV 441 312 274 289 308 336 192 178 405 394
Mendota 115 KV 19 3 133 207 251 243 236 169 113 117
Wilson 115 KV 414 275 127 82 115 =1] 65 83 247 319
Le Grand 115 KV 192 119 146 216 210 264 173 69 226 111
Corcoran 115 KV 0.03 31 21 69 55 150 288 a2 62 a4z
Bellota 115 KV 3 1 8 1 2 1 0.4 0.6 0.4 1
Lockeford 115 KV B8 125 158 232 363 409 219 230 259 233

Melones 115 KV
Schulte 115 KV
Manteca 115 KV
Riverbank 115 KV
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115 k¥ bus voltage = 126 kV

Month of the year Aug-25( Sep-25| Oct-25| Now-25| Dec-25( Jan-26| Feb-26| Mar-26| Apr-26| May-26
Hours of Operation 0.00 2000 330 0.00 Q07| 005 5.00 Q.20 0.00 0.20
Substations
Brighton 115 kv
Drum 115 kW

East Nicolaus 115 kW
Moss Landing 115 kv
Pease 115 kV

Placer 115 kW

Rio Oso 115 kW
Vierra 115 kW
Chowchilla 115 KV
Exchequer 115 KV
El Capitan 115 KV
Atwater 115 KV
Mendota 115 KV
Wilson 115 KW

Le Grand 115 KV
Corcoran 115 KV
Bellota 115 KV
Lockeford 115 KV
Melones 115 KV
Schulte 115 KV
Manteca 115 KV
Riverbank 115 KV
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Substations
Bellota 230 kv
Birds Landing 230 kv
Brighton 230 kv
Cortina 230 kv
Cottonwood 230 kv
Gold Hill 230 kv
Palermo 230 kv
Rio Oso 230 kv
Table Mtn 230 kv
Valley Springs 230 kv
MccCall 230 kv
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L3
Oct-25| Nov-25| Dec-25 | Jan-26| Feb-26| Mar-26 | Apr-26 | May-2|

Substations
Bellota 230 kv
Birds Landing 230 kv
Brighton 230 kv
Cortina 230 kv
Cottonwood 230 kv
Gold Hill 230 kv
Palermo 230 kv
Rio Oso 230 kW
Table Mitn 230 kv
Valley Springs 230 kV
McCall 230 kv

[ 2 |
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500 kV Bus Voltage =551 kV - Number of Hours Per Month

N Aug-25 Sep-25| Oct-25| Nov-25| Dec-25 Jan-26| Feb-26| Mar-26| Apr-26| May-26
Substations
Gates 500 KV
Round Mtn 500 kv
Table Mtn 500 kv

500 kV Bus Voltage =541 kV - Number of Hours Per Month
Aug-25 Sep-25| Oct-25| Nov-25| Dec-25 Jan-26| Feb-26| Mar-26| Apr-26| May-26
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High Level Summary of Results

« With the implementation of the Round Mountain and Gates STATCOM projects, the
500 kV system does not experience any voltage issues under normal or contingency
conditions.

* Rio-Oso Voltage support project is expected to resolve the observed issues at Drum,
East Nicholas and Rio Oso 115 kV and Palermo 230 kV substations-expected I1SD-
May 2026.

« Based on the initial assessment of the feasibility of system adjustments to resolve
voltage issues, no additional voltage support upgrades are required.
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I
Next Steps

» Perform additional sensitivity scenario analysis.

= Review historical data comprehensively.

» Conduct a detailed examination of power factor assumptions in high-priority areas.
» Determine the optimal size and technology for voltage support.

= Assess the feasibility of implementing the proposed solutions.

= Continue evaluating the feasibility of system adjustments and model validation across the remaining
PG&E system.

+ If system adjustments are not feasible, update mitigation measures and propose projects once all
required analyses are completed.
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Bulk System
Preliminary Reliability Assessment Results

Chris Fuchs
Regional Transmission Engineer Lead-North

2026-2027 Transmission Planning Process Stakeholder Meeting
Sept 23, 2026



I
PG&E Bulk Transmission System

4 e = Service area from CA-OR border in the
north to Vincent 500 kV Sub in the south
= PG&E system is comprised of 60, 115,

B ke G 230 & 500 kV transmission facilities.

O Subaion = Base Case Years: 2028, 2031, 2036 &
L 2041

s = Studied 8 base cases and 3 sensitivity
200KV v cases using governor power flow

= Studied 3 base case and 3 sensitivity
cases for dynamic stability

= 1-in-5 heat wave load for peak cases

= Major 500/230 kV substations: Olinda,
Round Mountain, Table Mountain, Vaca
Dixon, Tesla, Tracy, Metcalf, Moss
Landing, Los Banos, Gates, Midway

= Major WECC Paths: COI (Path 66),
PDCI (Path 65), Path 15 and Path 26

= PO eliminated for TPP26-27 via

) redispatch
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Load Assumptions - Bulk

Non- Total Total
Description Conformin| Gross BTM-PV AAEE AAFS AATE AADS Net(Mana| Total DR DR2
Output Load Load Load Load
g Load Load ged) Load
2028 Summer Peak High| 70, | 25995 | 10476 | -465 | 361 | 623 | 1882 | 15054 | -247 | -148
Renewable
2028 Summer Peak 3669 | 24931 | 1164 _465 361 623 933 | 23302 | -247 -148
2028 Spring Off-Peak Hi | o 0 | 15907 0 -638 221 381 1367 | 16650 | -254 -148
Renewables
2028 Spring Off-Peak 4269 | 17287 0 -638 221 381 1367 | 16650 | -254 -148
2028 Winter Peak 4274 | 19787 0 -531 263 455 1440 | 19256 | -252 -148
2031 Summer Peak Hi- 5098 | 30019 | 1257 0 989 1337 | 2421 | 28763 | -297 -165
CEC Load
2031 Summer Peak 5098 | 30019 | 1257 -600 989 1337 | 2421 | 28162 | -297 -165
2031 Spring Off-Peak 3992 | 13863 | 7433 -403 166 594 1299 | 6026 13 0
2031 Winter Peak 5637 | 27347 | 1029 -437 1770 | 1675 | 3108 | 25881 17 0
2036 Summer Off-Peak | 4891 | 32548 | 8575 -907 345 3159 | 2036 | 23066 | -362 -196
2036 Summer Peak 4887 | 34996 | 914 -778 1753 | 2634 | 2090 | 33304 | -364 -196
2041 Summer Peak 5116 | 38496 | 1014 761 1975 | 3496 | 2154 | 36721 18 0
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Generation Assumptions - Bulk

Solar Wind Hydro Thermal Energy Storage
Description Dispatch |Installed |Dispatch |Installed |Dispatch |Installed |Dispatch |Installed [Dispatch |Installed
(MwW) (MW) (MW) (MW) (MwW) (MW) (MwW) (MW) (MW) (MW)
2028 Summer Peak High
Renewable 6790 7559 1413 1621 1012 3659 7615 8994 -4249 4904
2028 Summer Peak 755 7579 1614 1919 3768 4298 11266 13946 2692 3949
2028 Spring Off-Peak
High Renewable 453 531 762 1621 1375 3656 6368 8613 -999 1930
2028 Spring Off-Peak 0 0 1429 1537 1679 3978 7038 8174 -1799 2344
2028 Winter Peak 0 0 979 1919 4662 4952 10671 11954 3316 3591
2031 Summer Peak High
CEC loads 718 7446 1443 1732 4291 4539 13229 13742 5486 5929
2031 Summer Peak 688 6910 1547 1815 4357 4524 12799 13809 5253 5929
2031 Spring Off-Peak 3493 5960 1307 1815 1118 2511 7479 9203 -5818 5914
2031 Winter Peak 4978 7966 500 1724 4171 4676 11835 12623 -672 5914
2036 Summer Off-Peak 4189 4473 274 1825 3923 3287 10445 10803 -4015 9179
2036 Summer Peak 414 6901 584 1825 5042 5112 11506 11681 8127 9179
2041 Summer Peak 424 7064 552 1724 4173 4242 12825 13704 8774 9275
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Previously Approved Transmission Projects in the
PG&E Bulk System Modeled in Base Cases

Gates 500 kV Dynamic Reactive Support (Orchard Road) 2025 (In-Service)
Round Mtn 500 kV Dynamic Reactive Support (Fern Road) 2026 (In-Service)
Harlan 500 kV Substation 2027
Gates - Los Banos Series Capacitor 2028
Collinsville 500 kV Substation 2028
Manning 500 kV Substation 2028
Table Mountain 500/230 kV Transformer 2029

New Humboldt 500 kV Substation with 500 kV line to

Collinsville 2034

New Humboldt to Fern Road 500 kV Line 2034
Metcalf 500/230 kV Transformer #14 2035
Metcalf — Manning 500 kV Transmission Line 2035
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Malin - Round Mtn — Fern Rd — Table Mtn 500 kV

- Outage of a single Malin — Round Mountain —

: Fern Road — Table Mountain 500 kV line (P2)

-IFRRdN;t - Results shown with RAS triggered (bypasses
transmission line series capacitors).

- Adhere to nomograms to be N-1 secure.

Table
Mountain

— —
Loading % (Baseline Scenarios) Loading % (Slensmwty
Scenarios)
Category 2031
Overloaded Facility Contingency (All and Worst P6) Category |Descriptio| 2028 2031 2036 2041 2028 2031 2036 2036 2041 2028 | SpOP Hi | 2031 SP
n Summer | Summer | Summer | Summer | Spring | Spring |Summer-| Winter | Winter |Spring OP| Renew & |High CEC
Peak Peak Peak Peak | Off-Peak | Off-Peak | Off Peak | Off-Peak | Peak |Sensitivity| Min Gas | Forecast
Gen
P2-1:A0:23:_MALIN-ROUND MTN #2 500kV [6020] (ROUND MT- P2-1 bus-bkr [101.19%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
300002 MN_RM_11 500 300003 MN_RM_12 MN_RM_23)
500 11 P2-1:A0:2:_MALIN-ROUND MTN #2 500kV [6020] (MALIN-MN_RM_21) P2-1 | bus-bkr [101.16%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
P2-3:A0:104:_ROUND MT 500kV - CB 732 P2-3 bus-bkr [103.39%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
P2-1:A0:23:_MALIN-ROUND MTN #2 500KV [6020] (ROUND MT- P2-1 | bus-bkr [100.53%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
300003 MN_RM_12 500 30005 ROUND MT MN_RM_23)
500 1 1 P2-1:A0:2:_MALIN-ROUND MTN #2 500kV [6020] (MALIN-MN_RM_21) P2-1 | bus-bkr [100.51%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
P2-3:A0:104:_ROUND MT 500kV - CB 732 P2-3 bus-bkr [102.77%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
Page 132
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) Table Mountain — Vaca Dixon 500kV &
= [  Table Mountain — Tesla 500kV

- TableMtn-Tesla 500 kV overloads are mostly resulting from P2-1
in near-term only.

- Olinda — Tracy 500kV & Collinsville-Tesla 500kV contingency
overload in 2041 only.

- Non-convergences on other results require investigation.

Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)

Category | 2028 | 2031 | 203 | 2041 | 2028 | 2031 | 203 | 203 | 2041 | 2028 [%%1SPOP| p03qp
Hi Renew &

Description | Summer | Summer | Summer | Summer |Spring Off-|Spring Off-| Summer- |Winter Off-| Winter | Spring OP Min Gas High CEC
Peak Peak Peak Peak Peak Peak Off Peak Peak Peak | Sensitivity Gen Forecast

Overloaded Facility Contingency (All and Worst P6) Category

P2-1:A0:29:_TABLE MTN-VACA 500kV [6090]
(TM_VD_12-VACA-DIX)
KIIZ#;_’;?\;I&\—/EA% MTN-VACA 500KV [6090] (TABLE|  p, | bus-bkr | 105.99% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
P2-3:A0:105:_TABLE MTN 500KV - MIDDLE
BREAKER BAY 1

IOLINDA-TRACY 500KV [0] & COLLINSVILLE-TESLA E
30015 TABLEMTN 500 300153TM_TS_11 500 1 1 500KV [0] P6 L-1/L-1 <100% <100% <100% 108.55 <100% <100% <100% <100% <100% <100% <100% <100%

P2-1 bus-bkr | 105.87% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%

30015 TABLEMTN 500 300153 TM_TS_11 500 1 1

P2-3 bus-bkr NConv NConv <95% NConv <95% <95% <95% <95% <95% <95% <95% NConv

o o, 2rvmenomy A 500kv [6090] P21 | busbkr |103.83% | <100% | (nul) | (nul) | <100% | <100% | (nul) | (nul) | (nul) | <100% | <100% | <100%
500154 TM_TS 12 500 30040TESLA 500 11 [ =Dt
P2-1:A0:8:_TABLE MTN-VACA 500kV [6090] (TABLE P2-1 bus-bkr 103.88% | <100% (null) (null) <100% <100% (null) (null) (null) <100% <100% <100%

MTN-TM_VD_11)
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I e
Tesla — Metcalf — Moss Landing 500 kV

- Overloads are mostly in long-term. 2036
overloads are driven by heavy south to
north path 26 flow. 2041 overloads are
marginal.

-  Low dynamic voltages and long recovery
times for contingencies in this loop (no

criteria violation) 7 =
=1 Metcalf

- Voltage dip at Metcalf 500kV. Metcalf- :j% 30042
._a

30730 |+
Panoche

time. FE — . Eg ”

Manning 500 kV line in 2036 improves rise

30735

| |
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
- " Category . 12031 SpOP
Overloaded Facility Contingency (All and Worst P6) Category Description 2028 2031 2036 2041 2028 Spring|2031 Springl 2036 2036 Winter|2041 Winter] 2028 Spring HiRenew & 2_031 SP
Summer | Summer | Summer | Summer oP N High CEC
Off-Peak | Off-Peak Off-Peak Peak .| MinGas
Peak Peak Peak Peak Peak Sensitivity Gen Forecast
30052 MANNING 500 399110 MNMC_SC1 500 1 1 METCALF-MOSSLANDING 500KV [6050] & LOS MEDANOS CC PLANT P3 L1YG61 | i00% | <100% | 10524 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
MANNING - METCALF 500 kV [0] & TESLA-LOSBANOS 500KV [6100] P | L-1/11 | <100% | <100% | 11583 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
30042 METCALF 500 30045 MOSSLAND 500 1 1 [TESLA-METCALF 500KV [6110] & MANNING - METCALF 500 kV [0] 6 Laia | <ao0% | <100% | 11222 | 107.81 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
[VIDWAY-VINCENT 500KV 2(0] & MIDWAY-VINCENT 500KV 1[0] P | L1/t | <100% | <100% | <100% | <100% | <100% | 10663 | <100% | <100% | <100% | <100% | <100% | <100%
30040 TESLAD 500 30042 METCALF 500 1 1 METCALF-MOSSLANDING 500KV [6050] & MANNING - METCALF 500 kV [0]
P6 L1/L-1 | <100% | <100% | <100% [ 106.97 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
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To Westley

Quinto §$
San Luis PGP F
G S?c%ms @ ssmﬁm
ates 500 kV w1118
- 3
| Padre Flats L sorsa
I Dos Amigas|
1
. To Las Aguias ! Fanoche IC.
Overload in 2036 Summer Peak for P1 & P2 == el |-
| Panoche Tranquillity
1 1 I S £ S5y Memull
ew | 3 = ic Mullin
Manning
contingencies driven mostly by heavy south to north | ooy,
Substation| = rieA
th 26 fl 11 "
1
pa Oow. , 8,
[
. . . " : ~42 mi e
contingencies 10 pe Investigateda. . Mg 55
1 T
: 4k
Eg-iates I £ ®
E w0so e
To Midway
2031
2028 2031 2036 2041 2028 2031 2036 2036 2041 2028 | SpOP Hi | 2031 SP
Overloaded Facility Contingency Summer | Summer | Summer [ Summer |Spring Off-{Spring Off-| Summer- Winter Off{ Winter |Spring OP| Renew & [High CEC
Peak Peak Peak Peak Peak Peak | Off Peak | Peak Peak |Sensitivity| Min Gas | Forecast
Gen
P1-2:A0:23:_MANNING-HARLAN 500KV 2[0] P1-2 L1 <100% | <100% |124.02% | <100% | <100% | <100% |105.66% | <100% | <100% | <100% | <100% | <100%
30055 GATES 500 300551 GAT_MDW_11 500 1
1 P1-2:A0:24:_HARLAN-MIDWAY 500KV 2[0] P1-2 L1 <100% | <100% |100.48% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
P2-1:A0:16:_MANNING-HARLAN 500KV 2[0] : ! o " . . . o
MANNING-MNG_HAR 21) P2-1 | bus-bkr | <100% | <100% [125.31% | <100% | <100% | <100% [106.90%| <100% | <100% | <100% | <100% | <100%
P2-1:A0:37:_MANNING-HARLAN 500KV 2(0] P2-1 bus-bkr [ <100% | <100% [125.31% | <100% | <100% | <100% |106.90%| <100% | <100% | <100% | <100% | <100%
300551 GAT_MDW_11 500 30060 MIDWAY 500 1(MANNING-MNG_HAR_21)
i P2-1:A0:38:_HARLAN-MIDWAY 500KV 2[0] : ! o o " " . o
(HRL MIDW_ 24-MIDWAY) P2-1 | bus-bkr | <100% | <100% [101.67%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
P2-3:A0:152:_MANNING 500KV - Middle Breaker Bay 3| P2-3 bus-bkr | <100% | <100% [125.61% | <100% | <100% | <100% |106.96%| <100% | <100% | <100% | <100% | <100%
P2-3:A0:153:_HARLAN 500kV - Middle Breaker Bay X P2-3 | bus-bkr | <100% | <100% |114.97%| <100% | <100% | <100% [103.51%| <100% | <100% | <100% | <100% | <100%
300551 GAT_MDW_11 500 30060 MIDWAY 500 1/MANNING-HARLAN 500KV 2[0] & DALLAS EC CC PLANT] P3 L-1/G-1 | <100% | <100% | 133.19 | <100% | <100% | <100% | <100% | 103.63 | <100% | <100% | <100% | <100%
1 IMANNING-HARLAN 500KV 2[0] & RUSTY EC CC PLANT P3 L-1/G-1 | <100% | <100% | 131.02 | <100% | <100% | <100% | <100% | 107.83 | <100% | <100% | <100% | <100%
MANNING-GATES 500KV 1[0] & MANNING-HARLAN
300512 LB_GT_32 500 30055 GATES 50031 500KV 2[0] P6 L-1/L-1 | <100% | <100% | 147.87 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
GATES-MIDWAY 500KV [5990] & MANNING-HARLAN
30055 GATES 500 30057 DIABLOCNYNSS 500 1 1 |5y 2[0] P6 L-1/L-1 | <100% | <100% | 116.59 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
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Manning — Gates 500 kV

Overload in 2036 Summer Peak for P2 contingencies

driven mostly by heavy south to north path 26 flow.

To Westley
Quinto $$
k,

San Luis PGP

30080 Sola
Los Banos @ Star Xill
;{Tr sares
: Padre Flats i
| Dos Amigas|
I
Tolas Agitas | Feroche fC.
= TRANES
| Panoche Tranquillity
| ss aoazs
MNem_f ] == = Mc Mulline
lanning | S == =i
Substation| fao0s2 Tt =
i L Helm
I
| Tranquilliy
| . v
| =4Zimi wsas
1 Mustang SS
| T
I
Gates | A -u—
058 £ ©]
o istang
To Midway

Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
Overloaded Facility Contingency (All and Worst P6) Category Category 2028 2031 2036 2041 2028 2031 2036 2036 2041 2028 23?;;?:3\7 2031 SP
Description | Summer | Summer | Summer | Summer |Spring Off-|Spring Off-| Summer- |Winter Off-| Winter | Spring OP & Min Gas High CEC
Peak Peak Peak Peak Peak Peak Off Peak Peak Peak | Sensitivity Gen Forecast
LOSBANOS-GATES 500KV 3[6000] & MANNING-HARLAN
300501 MNG_GAT_11 500 30055 500KV 2[0] P6 L-1/L-1 <100% <100% 147.38 <100% <100% <100% <100% <100% <100% <100% <100% <100%
GATES 500 11 MANNING-HARLAN 500KV 2[0] & LOSBANOS-GATES
500KV 3[6000] P6 L-1/L-1 <100% <100% 146.32 | <100% | <100% <100% 100.80 | 100.92 | <100% <100% | <100% | <100%
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Harlan 500 kV

* Overloads on Manning-Harlan 500 kV and Harlan-Midway 500 kV in 2036
summer peak case driven mostly by heavy south to north path 26 flow

Loading % (Baseline Scenarios)

Loading % (Sensitivity

Scenarios,
2028 | 2031
- . I(
Overloaded Facility Contingency (All and Worst P6) Category Dizci?&gn 2028 | 2031 | 2036 | 2041 | 2028 | 2031 | 2036 | 2036 | 2041 | Spring |SpOP Hi 203: hSP
Summer | Summer | Summer|Summer| Spring | Spring [Summer-| Winter | Winter | OP |Renew & CEgC
Peak | Peak | Peak | Peak |Off-Peak|Off-Peak|Off Peak|Off-Peak| Peak [Sensitivit| Min Gas Forecast

y Gen

P2-1:A0:18:_GATES-MIDWAY 500kV [5990] (GATES-
GT_MW_11)

P2-1:A0:39:_GATES-MIDWAY 500kV [5990]
(MIDWAY-GAT_MDW_11)

P2-3:A0:133:_GATES 500kV - Middle Breaker Bay 5 | P2-3 | bus-bkr | <100% | <100% [101.43%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
P2-3:A0:142:_MIDWAY 500kV - Middle Breaker Bay
4
P2-3:A0:30:_GATES 500kV - Middle Breaker Bay 4 P2-3 | bus-bkr | <100% | <100% |120.53%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%

P2-1 | bus-bkr | <100% | <100% [117.26%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%

P2-1 | bus-bkr | <100% | <100% [117.29%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%

30052 MANNING 500 300562 MNG_HRL_21 500 2 1

P2-3 | bus-bkr | <100% | <100% [117.62%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%

300566 HRL_MDW_23 500 300567 HRL_MDW_24 500
2 1

300567 HRL_MDW_24 500 30060 MIDWAY 500 2 1 [P2-3:A0:30:_GATES 500kV - Middle Breaker Bay 4 P2-3 | bus-bkr | <100% | <100% [102.54%| <100% | <100% | <100% [101.10% <100% | <100% | <100% | <100% | <100%
IGATES-MIDWAY 500KV [5990] & DALLAS EC CC

P2-3:A0:30:_GATES 500kV - Middle Breaker Bay 4 P2-3 | bus-bkr | <100% | <100% [101.65%| <100% | <100% | <100% |100.23%| <100% | <100% | <100% | <100% | <100%

300567 HRL_MDW_24 500 30060 MIDWAY 500 2 1 |, ,\r P3| LU/G1 | 1500 | <100% | 106.82 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
300566 HRL_MDW_23 500 300567 HRL_MDW_24 500 [GATES-MIDWAY 500KV [5990] & DALLAS EC CC P3| L1/61
2 1 PLANT <100% | <100% | 105.89 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
30052 MANNING 500 300562 MNG_HRL_21 500 2 1 7 P6 L-1/L-1 | <100% | <100% | 139.00 | <100% | <100% | <100% | <100% | 102.91 | <100% | <100% | <100% | <100%
300567 HRL_MDW_24 500 30060 MIDWAY 500 2 1 Base Case & GATES-MIDWAY 500KV [5990] P6 L-1/L-1 | <100% | <100% | 133.54 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
300567 HRL_MDW 24 500 30060 MIDWAY 500 2 1 [CATES"MIDWAYS00KV [5990] & GATES-DIABLO

= = 500KV [5960] P6 L-1/L-1 | <100% | <100% | 124.13 | <100% | 110.65 | 103.24 | <100% | 107.04 | <100% | <100% | 114.51 | <100%
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Midway-Vincent 1&2 & Midway-Whirlwind 500kV

Gates | Gates “ ]
Templeton  r5) Flats 30055 3:-‘—&
[ o)
Som | he Mi o
. ome overloads observed on the Midway- = - =i
Vi ncent IineS Solar 55 Caliente 55 i Elk Hills
5 I— 2 Midway A b Bakersfield
" ngn . opaz L
Ju
* For potential mitigations, please refer to e & TG
500 kv CVSR 1 Kern
Southern bulk results oo wrs
) 230KV 5 Sunrise Stockdale ke PP
GH Buena =
Path 26
‘Wheeler
i -
To Vincent \,\.rheehf Wind Gap Ridge
To Whilrwind Ridge PP PP
Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
Cat 2031
Overloaded Facility Contingency (All and Worst P6) Category | aesw 2028 | 2031 | 2036 | 2041 | 2028 | 2031 | 2036 | 2036 | 2041 | 2028 | SpOPHi [ 2031SP
escription | symmer | Summer | Summer | Summer |Spring Off-{Spring Off-| Summer- |Winter Off| Winter |Spring OP| Renew & |High CEC
Peak Peak Peak Peak Peak Peak | Off Peak | Peak Peak |[Sensitivity| Min Gas | Forecast
Gen
2241593 MN_VINCNT_21 500 24552 MN_VINCNT_22 5005, 7059 MIDWAY-VINCENT 500KV 1[0] P1-2 [ 101.75% | 100.16% | N/A N/A N/A | <100% | <100% | <100% | <100% | <100% | (null) |100.17%
130050 MIDWAY 500 24591 MW_VINCNT_11 500 1 |o; » 7030, MIDWAY-VINCENT 500KV 2[0] P12 L1 <100% | <100% | <100% [119.19%| <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
:j&lﬁmxﬁqgw’*w'"&m #1 500KV [9511] (MIDWAY- P2-1 bus-bkr  [101.53% [ 100.15% | N/A N/A N/A | <100% | <100% | <100% | <100% | <100% | (null) |100.16%
24593 MN_VINCNT_21 500 24592 MN_VINCNT_22 500|p2-1:A0:49: X N
b 1 - - - - SIZNlc'éS‘T‘;Q'—M'DWAY VINCENT #1 500kV [3511] (MN_VINCNT_12 P2-1 bus-bkr | 101.27% | 100.03% | N/A N/A N/A | <100% | Ctglnv | Ctglnv | Ctglnv | <100% | (null) |[100.04%
P2-3:A0:140:_MIDWAY 500kV - Middle Breaker Bay 2 P2-3 bus-bkr | 101.74% | 100.00% | N/A N/A N/A | <100% | <100% | <100% | <100% | <100% | (null) |[100.01%
100567 HRL_MDW_24 500 30060 MIDWAY 500 2 |\ res MinwAY 500KV [5990] & DALLAS EC CC PLANT P3 L-1/G-1 <100% | <100% | 106.82 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
30060 MIDWAY 500 24591 MW_VINCNT_11 500 1
1 MIDWAY-VINCENT 500KV 2[0] & MOSS LANDING PP BK2 CC PLANT P3 /61 <100% | <100% | <100% | 116.02 | <100% | <100% | <100% | <100% | <100% | <100% | <100% | <100%
Page 138
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I
Dynamic Simulation Results

« The dynamic simulations results are under review.

« Slow voltage recovery observed in the Tesla — Metcalf — Moss Landing —
Los Banos 500 kV loop

« High voltage response seen on Table Mtn — Malin corridor for some
contingencies.
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Southern California Bulk System

= Covers SCE, SDG&E, DCRT, and GLW/VEA 500 kV bulk systems

= The SunZia HVDC project delivers 3000 MW of out-of-state wind
energy from New Mexico to California via Arizona

= The TransWest Express (TWE) Interregional HVYDC and HVAC
project transport 3000 MW of out-of-state wind from Wyoming to
California via Utah and Nevada
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Southern California Bulk System - 2036

Celilo e N - Wyoming/Utah
Gates Los Banos (BPA) : . Robinson Muddy ‘ (TW};E HVi/g/DC)
(PG&E) (PG&E) | N . Intermountain (TWE o
— \ Harry Allen () L&) .
____________ i . (NVE) ),— Navajo
T~ N\ ¢ Crystal (APS)
: ~ s & HAE SVC () ®
SCE Main N Sloan Canyo

= Tyout Canyon _ o
N (GLW-\\/EA))' Jd ===
N R —
. ) N Marketplace
(LDWP)

(SCE 500 kV, and Metro,
EOL, Ventura Areas)

A\‘

Mead
(WAPA)

Moenkopi
(APS)

FourCorners
(APS)

Yavapai

Perkings ()
D (APS)
____________________ _7
' P2 R S
e : Ol Delaney
T P L A oy (APS) Y Morgan
. - - i~ (DCRT)\-'\ () g
7 Albethill Vall - : 7/ (APS)
S -r 1lls alley D - Colorado -
7 . S~ Redbluff River | A
T N - Sun Valley
. . -
. e S~ - : ] Palo Verde b (APS)
LEGEND | T~ T T T —+.,-/‘/ (SRP) Rudd
North of 1 e T : Hassayampa™ ) (SRP)
o 500 kV AC Transmission Facilities SONGS 's R - | | \. R(e;llll)asv;/k
_ @ \ : A
o . . N SDG&E Bulk - Jojoba Duke New Mexico
+ 500 kV DC Transmission Facilities BN Suncrest Ocotillo ) \ ‘mpen’al - - (SRP) (SRP. Sunzia HVDC)
E i -Valley North Gila . ) — —
Boundary of BA service areas or N Mmgl ECO Y — — — — HDWSH ! Pinal W ) @ Pinal
—_ CAISO Controlled Grid ) N . | (SRP) (SRP/Sunzia)
(not an accurate representation) e e e — [P — e — e — e — -
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Southern California Bulk System Study Sc

Baseline Scenario Case

enarios

Case ID Study Case Name Description
BB1 [BB1-28SP 2028 summer peak load at HE15, 9/6
BB2 |BB2-31SP 2031 summer peak load at HE15, 9/3
BB3 BB3-36SP 2036 summer peak load at HE1S8, 9/3
BB4 BB4-41SP 2041 summer peak load at HE18, 9/5
BB5 BB5-36SumOP 2036 summer off-Peak Load Case at HE11, 9/3
BB7 BB7-280P 2028 spring off-peak load at HE19, 4/29
B8 BB8-360P 2036 spring off-peak load at HE13, 4/20

Sensitivity Scenario Case

Case ID

Study Case Name

Description

BS1

BS1-31BSP-HLOAD

2031 summer peak with high CEC load forecast

BS2

BS2-28BSP-HiRenew

2028 summer peak with heavy renewable output

BS3

BS3-280P-BEBS-Charging

2028 spring off-peak with BES charging in load pocket

&> California ISO
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Load Forecast & Load Modifier Assumptions — Southern Bulk

o s BTM-PV Including Demand Response*
5 Net Load
Study Case § II.\:‘aI: AAEE AAFS AATE DS KL Installed S (MW) ourn ) o1 (POR) D2 (fast

@ | (MW) Capacity pac ump 0ss RDRR)

BB1-28SP 34083 -906 449 980 185 0 9931 -6307 29962 438 2045 -438 -206

BB2-31SP 34869 -1169 1173 2075 268 0 10924 -6996 31771 461 2029 -438 -206

BB3-36SP 29440 -1263 2669| 3122 374 0 12816 -603 35732 461 2274 -438 -206
e

BB4-41SP § 30575 -1236| 3171 4155 374 0 14532 -685 39031 461 2479 -438 -206
@

BB5-36SumOP 35585 -1684 528| 3865 693 0 12816 -9744 30876 461 2066 -438 -206

BB7-280P 16644 -300 358 420 76 0 9931 -24 18091 438 714 -438 -206

BB8-310P 16179 -640 294 950 230 0 10971 -8913 8878 461 603 -438 -206

BS1-31BSP-HLOAD 36309, -1169 1213 2141 278 0 10924 -6996 33585 461 1905 -438 -206
>
5

BS2-28BSP-HiRenew | & 34083 -906 449 980 185 0 9931 -6307 30167 438 1777 -438 -206
g

B53-280P-BEBS- 16644| -300| 358] 420 76| 0 9931 24| 18966|  876|  916|  -438|  -206

Charging

Note: DR are modeled offline in starting cases.
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Resource and Dispatch Assumptions — Southern Bulk

Pumped

Geothermal . Energy Storage DC Coupled
_g Thermal (MW) Hydro (MW) Storage/LDES (MW) Solar (MW) Wind (MW) (MW) Hybrid (MW)
Study Case g (MW)

Q

@ Pmax Pgen Pmax Pgen Pmax Pgen Pmax Pgen Pmax Pgen Pmax Pgen Pmax Pgen Pmax Pgen
BB1-28SP 13413 7792 1541 1192 654 0 374 219| 23216 17744 5272 1471 24340 -177 513 398
BB2-31SP 13413 12140 1541 1188 654 100 374 219| 23308 17891 5294 1472| 24999 -974 627 489
BB3-36SP 13013 12366 1541 1182 4640 0 494 218| 44426 1237 6813 4074| 34239 12771 627 417

e
BB4-41SP § 12822 11474 1541 1192 4624 553 494 220| 47384 1333 8440 5324 34404| 10074 627 421

@
BB5-36SumOP 13013 13036 1541 990 4640 -500 494 220| 44943| 43132 6710 548| 34116 -28658 627 537
BB7-280P 13413 12293 1541 1180 654 0 384 219| 33174 0 5274 4000 24223 0 585 0
BB8-310P 13419 7816 1541 1189 40 0 384 219| 23058 22350 5272 3421 25903| -22646 627 549
BS1-31BSP-
HLOAD 13413 12140 1541 1188 654 100 374 219| 23308 17891 5294 1472| 24999 -974 627 489
BS2-28BSP-
HiRenew 13413 7793 1541 1192 654 0 374 219| 23216 21767 5292 2923| 24340, -1707 513 398
;BjS]?;-rZ;r:)gP-BEBS- 13413 13076 1541 1180 654 0 384 219| 33174 0 5274 4000 24223 -5637 585 0

Slide 146
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Generation Retirement — Southern California Bulk

Generation Retirement Assumption
Study Year Accumulated Capacity In which
NotRetained (MW) | e cupumie | SCEPeakerand | o ok Unit
CGCC Units
2028 3628 0 0 40
2031 3631 0 0 43
2036 4815 560 624 43
2041 5471 1216 624 43

&> California ISO
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Major Path Flows in Southern California Bulk

Southern 1SO Bulk Flow Pattern

Study Scenario 15 26 46 49 61 62 65 66 500 501 712 720 820 831
NORTHERN-| WESTOF | EASTOF LUGO- |ELDORADO -| PACIFIC DC Southern CA|  SDGE L TRANSWEST
Path 15 (S-N) | SOUTHERN | COLORADO | COLORADO |VICTORVILLE |MCCULLOUG | INTERTIE | COI(N-S) | Imports |IMPORTCUT| LagunaBell | " 1"“ SUNZIA | 70 e

CALIFORNIA |RIVER (WOR)| RIVER (EOR) | 500 KV LINE | H 500 KV (PDCI) (Retired) PLANE Pocket ocket

BB1-28SP -76 4000 1195 -987 -461 128 3101 2937| 10261 2995 2381 NA

BB2-31SP 5032| -3000 6599 1383 1204 355 300 1101 5785 2531 2381 NA

BB3-36SP 2890 -2998 9758 5540 901 -49 300 2629| 10342 2195 3021 1230

BB4-41SP 368 4018 7688 1345 657 1080 1600 5102| 10494 3018 2848 7806 3021 1230

BB5-365umOP 3704 -759| 11617 118 1566 1183 2000 1866 15942 3552 2849 8343 2207 2880

BB7-280P 3678 -1758 1688 441 531 63 2806 1864 3424 1574 3021 NA
BB8-310P 3529 -2649 5352 -175 200 41 -975 -2444 3127 2083 3021 NA
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Previously approved projects modeled

Project Name Transmission Plan Expected ISD First Year
Approved Modeled
Alberhill 500 kV Substation 2009 April-27 2031
Lugo Substation Install new 500 kV CBs for AA Banks 2008 Dec-24 2031
Lugo — Victorville 500 kV Upgrade (SCE portion)* 2017 Jan-25 2028
Serrano 4AA 500/230 kV Transformer Bank Addition 2022-2023 Dec-27 2036
Sylmar Transformer Replace * 2022-2023 2026 2028
Antelope-Whirlwind 500 kV Line Upgrade Project 2022-2023 Jun-26 2028
Devers-Red Bluff 500 kV 1 and 2 Line Upgrade 2022-2023 May-28 2031
Colorado River-Red Bluff 500 kV 1 Line Upgrade 2022-2023 May-28 2031
Devers-Valley 500 kV 1 Line Upgrade 2022-2023 May-28 2031
Serrano-Alberhill-Valley 500 kV 1 Line Upgrade 2022-2023 May-28 2031
Imperial Valley—North of SONGS 500 kV Line and Substation 2022-2023 2034 2036
North of SONGS—Serrano 500 kV line 2022-2023 2034 2036
Eldorado 230 kV Short Circuit Duty Mitigation Project 2024-2025 2029 2031
Serrano 230 kV GIS Bus Split 2024-2026 2029 2036
Walnut 230 kV CB Upgrade 2025-2026 2030 2031
Etiwanda and Mira Loma 230 kV SCD Upgrade 2025-2026 2031 2031
Mesa - Laguna Bell 230 kV #2 Upgrade 2025-2026 2032 2036
Lugo 500 kV Reactive Power Reinforcement 2025-2026 2032 2036
Trout Canyon — Lugo 500 kV Line 2025-2026 2035 2036
* Joint SCE/LADWP project. Date indicated only includes SCE scope
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P1 and P6 Overloads in Midway-Vincent 500KV #1 and #2 Lines

Observations @ Southern California 500 kV System Trwr&?ﬂ'_Mead B::tl:;one
Midway - Vincent 500kV #1 and #2 lines o Midway o b |
y ) . L Market Place McCuIIough 0 o= |
overloaded for P1 and P6 contingencies Windhub ] (LADWP) | | =t :I\ﬁ;r:.m _
. [l
due to 4-hour emergency rating | T Crystal
enforced: Whirwind i e ! Sloan
. | Adelanto | : Canyon
= 117.5~136.0% for P1 with 4000 MW Anteiop e [ Vo i El Dorado
N2S flow via Path 26 (B1/B4) 7 Toluca s I
. ,7 w o [LADWP : APS
= 124.5~176.8% for worst P6 with Vincent S | Voave
4000 MW N2S and 3000 MW S2N = S :‘““k _____________ -
flow via Path 26 (B1/B2/B3/B4/B8) Mesa | lugo mpe T~
Midway-Vincent 500kV lines
. . ) I Delaney overloaded for P1 and P6 events
Potential Mitigations Gielo Azul | wih ot fow up o 400
. SCE via Fa , as the 4-nour
- De-rate Path 26 N2S rating and B J | o)
maintain consistency with ISO Alberhil Palo Verde
Operation Procedure 6410 L 1 Colorado River e B
» Reduce Path 26 import after the 15t Valley Red Bidt
contingency of the P6 overloads | Suncrest Ocotilo Hassaya
- N mpa
* Upgrade Path .26 or el!mlnate limiting | | woinor | oo Mot Gl
elements of Midway-Vincent 500 kV SONGS | | T Valey
lines if cost-effective - East County B L foodooWesh o0
igue Pinal N
— County B
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PO and P6 Overloads in Midway-Whirlwind 500KV Line

Obse rvationS . . Trout Canyon Bristlecone
. . - . ,Wl | Southern California 500 kV System "'T'T'T"-;-Mea‘.’. W
Midway—Whirlwind 500kV line e Midway o e bl | [ APS o
— Market Place {McCullough | | ! |
overloaded for PO, P6, and the Windhub o (LADWP) | || === Aﬁgxm —
. . . H |
credible N-2 events in the following — I — Al s
worst scenarios: ma\ ,—I Adelanto | i Canyon
. I
= PO overload with 3000 MW S2N Antelope ; Victonl : El Dorado
flow via Path 26 (already oo e VoM
- : . Lo R [SADWP] B R i
eliminated by redispatch in B2/B3) Vincent i \\ | Voare
_______________ 1
u 112.9% for worst P6 with 4000 MW B Rancho Vista ‘: e NVE
N2S flow via Path 26 (B4) Mesa | Lugo
= N-2 overloads can be eliminated by I Delaney xmﬂhfg'rvvggdciggﬁ\ée'r:y
exiting Path 26 RAS . Cielo Azul | with heavy flow from south to
] L Mira Loma | SCE | north up to 3000 MW via Path 26
Potential Mitigations Devers (B2/83)
. Alberhill Palo Verde
= Manage power flow via Path 26 L
under PO condition | Serraley | = Colorado River | | |- swe |
T Valley
. Rely On eXIStIng Path 26 RAS to I Red B|Uff Rl
. Ocaotill
address the N2 issue S“”ireSt ci' ° s
. North of | | ial North Gila
» Upgrade PG&E-owned section of SONGS | | 32523
. . . . . |
Midway-Whirlwind 500 kV line if stast] — Hoodoo Wash 0
East County e ¢
cost-effective Miguel L pral | 8
ounty
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Various Thermal Overloads in SCE Northern 500 kV Lines

Observations [7ge | Southern California 500 kV System Trw%?r_]- Mead __E_f_sflf_c_m_rf
T T . ey e IMUddy|
P1 and P6 thermal overloads were . Midnay ket Pace [ioculough | | .— |
observed in cases B1, B4, and S2 with Wit I T i -mc....'..
. s |~ tal
heavy flow N2S via Path 26 T AL, e
. _ Whirwind b =
= Whirlwind-Windhub 135% for P1 V- | delanto | Canyon
= Antelope-Windhub 140% for P2/P4 Aeiope L veowte | ElDorado
= Antelope-Vincent 110% for P1 Lot o Rina L207] e =
.................................... |
= Antelope-Whirlwind (112/% for P2/P4) i B — Mohave
. . . Rancho Vista | e
= Whirlwind — Vincent (127% for P6) s ugo L1 -
Potential Mitigations I Ostney | Wi, Antops Whitig
: ) Vincent-Whirlwind, and Whirlwind-
* Manage pre-contingency flow to _ , = Cielo Azul | Windhub 500 KV lines overloaded
address the P1 overloads, along with Mira Loma J I for P1, P2, P4, andlor P nheavy
. . D path flow scenario via
de-rating Path 26 N2S rating bl Palo Verde (B1/B4/S2)
. |
. R?Iy on system adjustment after the L. | | cobradorver T
18t contingency to address the P6 Valley eyt
overloads I Suncrest Ocotillo Hassaya APS
= Relocate the 500 kV lines at Nothf |
Whirlwind 500 kV substation to songs (o | o I |
eliminate the P2/P4 Antelope- - EastCounty [ l-———————- L foodeolash @
Whirlwind 500 kV line overload Ll I N
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P6 Overload in Eldorado—McCullough 500 kV Ties with LADWP

Observations [Fase | Southern California 500 kV System TSN Mead _Eristlwfznr‘e
: T Mi Do T | Muddy
= El Dorado—McCullough 500 kV line M Market Place [wicCulough | | "“" |
overloaded for P6 contingencies in Windhit T MO My i T e
. o - rystal
the B3/B4/B5 scenarios o T T e S
i Adelanto i Canyon
IEER |
LI R |
Antelope A Victorville : El Dorado
, L o [LADWe| A APS
Potential Mitigations Vinent v R e | Vohave
= With the completion of the Trout B Rancho Vista ‘:|I ________________
Canyon - Lugo 500 kV project, rely Mesa | tugo
on operational mitigation actions | Delaney Eldorado-McCullough
) . . . overloaded for P6 contingency in
including curtailing generation or | Cielo Azul | the 2036 and 2041 summer
: : t Mira Loma SCE | peak and summer off-peak
reducing import after the 1s Devers cases with the TWE projectin
contingency of P6 event Alberhil Palo Verde service (B3/B4/B5)
=  Upgrading the existing Lugo — senanslley 1 =l | Colorado River L e
Victorville RAS as needed Valley Red Bluff
I Suncrest Ocaotillo Hassaya [ i)s
mpa E::I
North of : North Gila
| Imperial
SONGS I I ™~ Valle:
[ SDG&E | Yy
m : __________ Hoodoo Wash »
East County | &
Miguel Pinal > N
— County o
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Various Thermal Overloads in SCE Eastern 500 kV Lines

Observations [7ge | Southern California 500 kV System Tr%%%);?&—mad B,r\i:'tfjone
T M —— | Muaady
P1, P3, and P6 thermal overloads —— Mia ket Pace cuioveh | | I_'%"j; "o
were observed in cases B1, BS, S1, Windhuo S Rl e wi g oo
. T rysta
and 82 Whirlwind ’_| -I- : -‘_-S|03I"I
= Devers - Red Bluff 158% for P1 ] Adeanto | Canyon
= Devers - Valley (106% for P1) Antelope o L viconile | El Dorado
................................ APS
Voot G i
| Mohave
. .y . B Rancho Vista l|| {-— W
Potential Mitigations Mesa I Lugo mpeerl
» Manage pre-contingency power | Delangy | Red Bluff— Devers, Devers -
. . . Valley 500 kV f loaded
ﬂOW by dlSpatChlng generatlon Cielo Azul | oradi?/)érged for g]f,sP%V,elgg?ar?d/
N i SCE o
and reducing import from Path 46 Mira Loma A//‘/' or P7 contingencies
(B1/B2/B3/S1/S2)
to address the P1 & P3 overloads Alberhil Devers Palo Verde
. T |
. Rely on operatlon mltlgatlon . | J_J_ ,— Colorado River E——r
action including existing RAS Valley Red B
I Suncrest Ocotillo Hassaya APS
mpa =
North of I I | Imperial North Gila
SONGS T Valley
East County S _L Hoodoo Wash )
. — —— c
Miguel Pinal R
County ®
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Various Thermal Overloads in SCE Metro 500 kV Lines

Observations Southern California 500 kV System Trﬂ‘ﬁ.?ﬁ%!’.?ﬂ.?,wead | %F‘f
P6 or P7 thermal overloads were e Midway e R |
) | Market Place McCuIIough o ,—H———J | I
observed on the following 500 kV Windhub e (LADWPY | | == ao i
lines in cases B1, B4, B5, and S2: | T s
Whirlwind e
= Lugo-Ranch Vista 111% for P7 g™ FI pdelnto | Canyon
. A — [
= Vincent-Mesa 107% for P7 Antelope  Totuca FE Victorville | El Dorado
o RA L AANAN £ N~ [ R I N
= Vincent-Mesa 122% for P6 Dot = Rinid | -
. B I Moh
= Lugo-Vincent 140% for P6 I ' e
. Rancho Vista | | NVE
* Lugo-MiraLoma 120% for P6 - | Lugo —th- -
I Delaney Vincent — Mesa and Vincent -
. iyr . ) Lugo 500 kV lines overloaded or
Potential Mitigations Mesa | I Cielo Azul i diverged for P6 and P7
. ! ti i
= Rely on system adjustment after Devers 0?31'732/@'?3
the 1st contingency to address Albetil Palo Verde
the P6 overloads Serrano _\J/_”J_ Colorado River il SRP
= Manage pre-contingency flow to I_| jd Red Bluff
address the P7 overloads | Suncrest Ocoill Ha;;zya 455
=  Convert the Vincent - Riohondo- ggﬂg’sf | | | | imperia  NorthGila
Mesa 230 kV line that was built to | L Yeley
. g . East County | —————————] _Li)odoo Wash -, o
500 kV specification to a new Miguel pinal | R
. . (V)
Vincent - Mesa 500 kV #2 line County
B caolifornialSO




Low Voltage Concerns on SCE 500 kV Bulk

Observations e ] Southern California 500 kV System Trwfa-?y-?l Mead ..Ei..sm_,.m
vy - T Mudd
= Low voltage and deviation _ Midway et Placs [ T yi
. . . . g ————" 1
violations were identified at SCE Windhih ! (LaoWP) | :L—T'"I" oy _L
500 kV buses for normal operating | T Crysta
E i I £ I O ™ Sloan
condition (P0) (B1, B5, S2) Whirlwind |—| Adelanto | Canyon
H |
= The MOhane SO?] kvlbus 5 Antelope ; - Victonile | El Dorado
experienced high voltages above =~ Toluca : !
i H ; H i \\{ _ e -LA[)wp [ B APS
the applicable criteria during real- Vincent e Rinaldi ——— |
time operations \ B Mohave
Rancho Vista | L] NVE
Lugo '

Potential Mitigations

= Add steady-state and dynamic Mesa r
reactive power support facilities at
2—4 locations ,

Alberhill Palo Verde

= Determine the appropriate Mvar |’ i alin ) R I

Low voltage conditions were
observed at Red Bluff, Devers,
Valley, Alberhill, Vincent, and
Mesa 500 kV buses for PO in
the B3/B4/B5/S2 cases

Mira Loma SCE

Cielo Azul

size and location for reactive power

o Valley  pod Bl Colorado River
facilities in the near-term and long-
I Suncrest Ocotillo Hassaya
term .
= Re-evaluate the scope of Lugo 500 | | g | | | imera Mg 12
. . . alle

kV Reactive Reinforcement project East County :____y_____ . Hoodoo Wash w

that was approved in the 2025- Migue ] e
QO

2026 TP. County
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Transient Stability Analysis

Transient slow voltage recovery at Valley 115 kV load buses

was observed for various P1/P4 contingencies in B2/B3/B5/S1
cases. These results indicate a potential concern with
compliance to the TPL-001-WECC-CRT R1.3 criteria.

Transient Stability Performance
) . Baseline Scenarios Sensitivity Scenarios o )
Contingency Category Category Description Potential Mitigation Solutions
B22031 Summer Peak | B3 2036 Summer Peak | B52036 Summer Off-Peak |S12031 SP High CEC Load
0171 LuzaSO0KY: PL.3: 3PH 4 cvcle Fault at Valley 115 kV load bus Valley 115 kV load bus
" ‘S;OEk(:/W /l ' fLu Vic:ycr\:Halgogkv P1 3PG+4Cycle Clear Fault | voltage remains below stable Diverged voltage remains below
80 055 ottugo-victorvite 80% for over 20 seconds 80% for over 20 seconds
1P1 D 500kV: P1.2: 3PH 4 cycle fault at
-Devers Geletaulta Valley 115 kV load bus Valley 115kV load bus | Valley 115kV load bus
Devers 230 kV w/ loss of Devers-Valley No.2 . ) .
- P1 3PG+4Cycle Clear Fault | voltage remains below stable voltage remains below | voltage remains below
500 kVincluding oss of Devers SVCs & Cap 80% for over 20 seconds 80% for over 20 seconds|80% for over 20 seconds
Bank ’ ’ ’ Potential TPL-001-WECC-CRT R13
i : PA2: criteria concern. Further evaluation
48P4_V|ncejnt500kv P4.2: SLG 15 cycle fault Valey 115 kV load bus Valley 115 kV load bus iteri u valuati
on Mesa-Vincent 500 kV w/ stuck breaker at ) ) . )
Vincent followed by loss of Midwav-Vincent P4 SLG+Stuck Breaker | voltage remains below Diverged Diverged voltage remains below
hcent Tolowed byloss oT ldway-¥ince 80% for over 20 seconds 80% for over 20 seconds
No.2 500 kV
7P4 LugoS00kV: P4.2: SLG 15 cycle fault
iu o_V;chn(t)(l)\lo 2500 k\S/ :// sstt?c/iebr::ke(r)gt Valley 115 kVload bus
g ’ o P4 SLG+Stuck Breaker stable stable Diverged voltage remains below
Lugo followed by loss of Lugo-Victorville 500
» 80% for over 20 seconds

Slide 158
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e
Transient Slow Voltage Recovery at Valley 115 kV

Observations vmeta: vbul 24229 VALLEY-S 115.001 1

= Valley 115 kV load bus voltage remains 7]
below 80% for over 20 seconds for :
various P1 and P4 Contingencies in the °9]
near-term and long-term planning ]
horizons

o
)
|

e
3
|

Potential Mitigations

» |nstall steady-state and/or dynamic
reactive power support facilities at one of
the potential candidate locations:
Serrano, Alberhill, Valley, or Devers.

Bus voltage for load bus. p.u.

o
o
1

=}
n
|

0.4

0.3
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Summary of Potential Upgrades in Southern Bulk

1. Convert the Vincent - Riohondo-Mesa 230 kV line that was built to 500
kV specification to a new Vincent - Mesa 500 kV #2 line to address the
P6 and P7 overloads in the Metro 500 kV system

2. Relocate the 500 kV lines at Whirlwind 500 kV substation to eliminate
the P2/P4 Antelope-Whirlwind 500 kV line overload

3. Install steady-state and dynamic reactive power support facilities at
one or two of the potential candidate locations, to eliminate the PO low
voltage conditions and the P1/P4 transient slow voltage recovery at the
Velley 115 kV load bus

« Serrano 500 kV
* Alberhill 500 kV
« Valley 500 kV

« Devers 500 kV
* Mohave 500 kV

4. Re-evaluate the scope of Lugo 500 kV Reactive Reinforcement project
that was approved in the 2025-2026 TP.
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SCE Main System
Preliminary Reliability Assessment Results

Frank Chen
Sr. Advisor Regional Transmission Engineer

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026
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SCE Main System

= Comprised of the SCE 500 kV System and its 230 kV
transmission facilities in the SCE Metro, East of Pisgah, and
Ventura areas

= Serves approximately 15 million population across Los Angeles,
San Bernardino, Northern Orange, Ventura, and Santa Barbara
counties

= interconnected with other utilities to enable power exchange
and reliability

&> California ISO Page 162
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SCE Main System - 2036

N Robion Niuddy |, Wyoming Utah
i . Intermountain (TW‘E-);‘ (ITWEHVA )
_____ S N Harry Allen ) . : .
T T T e ) -. . Navajo
! .~ MHAE)SVC & L owe (55
N e
SCE Main N ~Trout Canvon Sloan Canyon o
(SCE 500 kV, and Metro, N GLWVEA LS = @u
EOL, Ventura Areas) N \/( Markerptace ~J

o '~ (@DWPR
Ves . O
cCullough 3
s 1‘4(1.\[»\'»“9 .{’

East of
Pisgah

LEGEND

500 k¥V AC Transmission F acilities

O = 500 KV DC Transmission Facilities

Boundary of BA service areas or
- CATISO Controlled Grid
(not an accurate representati on)
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SCE Main System Study Scenarios

Baseline Scenarios

Case ID | Study Case Name Description
B1 B1-28SP 2028 summer peak load at HE15, 9/6
B2 B2-31SP 2031 summer peak load at HE15, 9/3
B3 B3-36SP 2036 summer peak load at HE15, 9/3
B4 B4-41SP 2041 summer peak load at HE15, 9/4
B5 B5-36SumOP 2036 summer off-Peak Load Case at HE11, 9/3
B6 B6-41WP 2041 winter peak load at HES, 2/1
B7 B7-280P 2028 spring off-peak load at HE19, 4/29
B8 B8-360P 2036 spring off-peak load at HE13, 4/20

Sensitivity Scenarios

Case ID

Study Case Name

Description

S1

S1-31SP-HLOAD

2031 summer peak with high CEC load forecast

S2

S2-28SP-HiRenew

2028 summer peak with heavy renewable output

S3

S3-280P-BES-Charging

2028 spring off-peak with BES charging in load pocket

&> California 1ISO

California ISO Public

Slide 164



Load Forecast and Load Modifier Assumptions - SCE

0 T BTM-PV Including Demand Response*
Study Case S | load | AAEE | AAFS | ATE | DS KL Net Load
o Installed (Mw) D2 (fast
a | (Mw) Capacity Impact Pump Loss | D1(PDR) RDRR)
B1-28SP 29516| -457 246 674 82| 1752 7521 -4957, 28398 438 1105 -438| -206
B2-31SP 30516] -806 688| 1544 403| 1811 8330 -5492| 30403 461 1278 -438| -206
B3-36SP 31958 -1317| 1463| 3278 1158 1831 9929 -6434| 33808 461 1409 -438| -206
B4-41SP g 33279| -1616| 2129| 4573| 1161| 1831} 11381 -7379| 35931 461 1492 -438| -206
B5-36SumOP % 30699 -1345 409, 3034 693 0 9929 -7896| 27182 461 1127 -438| -206
B6-41WP 13136| -1037| 7943 4508 1069 819 11381 -894 26992 461 988 -438| -206
B7-280P 12793 -247 315 253 76 779 7521 0| 14955 438 547 -438| -206
B8-310P 13920 -524 238 745 230 0 8330 -6906 8474 461 310 -438| -206
$1-31SP-HLOAD > 31805 -806 717 1609 421 1887 8330 -5492| 31766 461 1163 -438| -206
$2-28SP-HiRenew é 29516 -457 246 674 82| 1752 7521 -4957| 28399 438 1105 -438| -206
¢
iiféﬁ;’BES' S| 12793 a7 315|253 76|  779] 7521 0| 14955 438 547|  -438] -206
&> California ISO Slide 165

California ISO Public ‘\ — .




Generation Resource and Dispatch Assumptions -SCE

Pumped Geothermal . Energy Storage| DC Coupled
o
.= | Thermal (MW) | Hydro (MW Solar (MW Wind (MW .
Study 5 (MW) | Hydro (MW) | o, rage/LDES (MW) (Mw) ind (MW) (MW) Hybrid (MW)
udy Case S
8 Pmax Pgen Pmax Pgen Pmax Pgen Pmax Pgen Pmax Pgen Pmax Pgen Pmax Pgen Pmax Pgen
B1-28SP 9698 |9095 1537 1189 614 0 384 219 21047 (16182 |4252 1410 (20947 (1674 |416 329
B2-31SP 9698 |9533 1537 1185 614 100 384 219 21014 |16272 (4274 1411 |22149 |709 531 419
B3-36SP 9298 8124 |1537 |990 4100 |0 494 220 35087 (26188 |4803 |1592 |30037 |-3612 (531 419
B4-41SP o (9110 (6632 |1537 |1189 |4084 |553 494 220 37440 (27910 |5146 |1993 30200 |(-3771 (531 419
E
[5°]
B5-36SumOP @ 19298 (8833 (1537 (990 4100 |0 494 220 35231 (33809 |4790 |433 29913 |-24736 |531 509
B6-41WP 9110 |5842 |1537 |990 4084 (308 494 223 37838 |15710 |5242 |1764 30089 |(-1499 (531 234
B7-280P 9698 8840 |1537 |1180 |614 0 384 219 31005 |0 4254 |3164 (21165 (1200 (488 0
B8-310P 9698 |6828 1537 |1189 |0 0 384 219 20889 |20203 |4252 |2605 22190 (-19107 (531 520
S1-31SP-
HLOAD 9698 |9277 |1537 |1185 |614 100 384 219 21014 (16284 |4274 |1411 |22149 |709 531 419
>
$2-285P- =
HiRenew ‘S |9698 |7424 1537 1189 614 0 384 219 21047 (20205 (4272 2862 20947 (1794 |416 329
3
S$3-280P-BES-
Charging 9698 |9135 |1537 |1180 |614 0 384 219 31005 |0 4254 |3164 (21165 |-3927 (488 0
& California ISO Slide 166
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Generation Retirement — SCE Main

Generation Retirement Assumption

Study Year i In which
Accumulated Capacity
Not Retained (MW) . Peaker and CGCC
CHP Unit )
Units

2028 3588 0 0

2031 3588 0 0

2036 4772 560 624

2041 5428 1216 624

&> California ISO
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Major Path Flow Assumption

Major Path Flow in MW
Path # 26 41 42 45 46 49 61 62 65 500 501 712 720 820 831
Study I:?)TJTT:EET:IL- SUMAR- | ip-sce | spGac - CFE c‘gLE;;:[:o c0LoE::|Ic? :IVER VICI'-I'lfR?II-LLE :/.Lfgmﬁé Pll:ﬁ::zcrﬁzc So::ll:;:sm u;zﬁ:n Lax?\SaaB-ell W LABasin| - gnpyp | TRANSWES
Scenario caurornia | °CF RIVER (WOR) (EOR) S00KVUNE | HSOOKV | (PDCI) | (Retired) |CUTPLANE| Pocket | o\ ocket TEXPRESS
B1-28SP 3997 -1766 481 -593 1178 -1274)  -1138 53 3101 9963| 2512 2381 NA
B2-31SP -3005 1050 527 -4 5766 798 1509 176 1800 6245 2231 2381 NA
B3-365P -2940 912 806 -599| 13813 2381 1715 1017 500, 13951 3907| 3174, 8272 2381 2850
B4-41SP 3930 -734 763 -349 6954 -4688 85 1890 1850 14434| 3499| 3055 9190| 2381 2851
B5-365umOP 1439 922 618 380 13212 515 2244 1306  2000{ 18559 3549 3828 10543| 2207 2880
B6-41WP -2949 976 799 5/ 10789 3665 1594 333 300, 10085 3507| 3059, 8036| 3021 2970
B7-280P -1758 -496 174 3 1688 441 531 63 2806|  3424| 1574 3021 NA
B8-310P -2649 -14 543 1} 5352 -175 200 41 -975 3127|2083 3021 NA
&> California ISO Slide 168
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Previously Approved Projects Modeled

Project Name Transmission Plan Expected ISD First Year
Approved Modeled
Alberhill 500 kV Substation 2009 April-27 2031
Lugo Substation Install new 500 kV CBs for AA Banks 2008 Dec-24 2031
Lugo — Victorville 500 kV Upgrade (SCE portion)* 2017 Jan-25 2028
Serrano 4AA 500/230 kV Transformer Bank Addition 2022-2023 Dec-27 2036
Sylmar Transformer Replace * 2022-2023 2026 2028
Antelope-Whirlwind 500 kV Line Upgrade Project 2022-2023 Jun-26 2028
Devers-Red Bluff 500 kV 1 and 2 Line Upgrade 2022-2023 May-28 2031
Colorado River-Red Bluff 500 kV 1 Line Upgrade 2022-2023 May-28 2031
Devers-Valley 500 kV 1 Line Upgrade 2022-2023 May-28 2031
Serrano-Alberhill-Valley 500 kV 1 Line Upgrade 2022-2023 May-28 2031
Imperial Valley—North of SONGS 500 kV Line and Substation 2022-2023 2034 2036
North of SONGS—Serrano 500 kV line 2022-2023 2034 2036
Eldorado 230 kV Short Circuit Duty Mitigation Project 2024-2025 2029 2031
Serrano 230 kV GIS Bus Split 2024-2026 2029 2036
Walnut 230 kV CB Upgrade 2025-2026 2030 2031
Etiwanda and Mira Loma 230 kV SCD Upgrade 2025-2026 2031 2031
Mesa - Laguna Bell 230 kV #2 Upgrade 2025-2026 2032 2036
Lugo 500 kV Reactive Power Reinforcement 2025-2026 2032 2036
Trout Canyon — Lugo 500 kV Line 2025-2026 2035 2036
* Joint SCE/LADWP project. Date indicated only includes SCE scope
‘e" California I1SO Page 169
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Estimate of Energy Storage Curtailment in the Metra
area, based on the 2036 Summer Off-Peak case

Study Area Battery Storage Curtailment Estimate

11000

Total Energy Storage Installed Capacity (MW) in Which: 4133 MW of existing and in-dev.
6867 MW of generic storage

SCE Metro Area
(Zone 996) Contingency Category PO P1 P7

Curtailment? (Yes or No) Yes No Yes

4952 0 1700

Total Energy Storage Curtailment (MW)

6652 MW in total
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Reliability Assessment Results
SCE Main System
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Vincent 500/230 kV AA Banks #1 and #4 Overloads

Observations Midway (PG&E) . V(iﬁtglvrvv;i;:dmd(;;;oyﬁn
= Vincent AA banks #1 or #4 overload as Ty T T
high as 153.5% for the worst P6 of AR O 2 W VINCENT =% e
Vincent — Mesa 500 kV line and either H+ N i'ﬂ“j“(;;;“ S » i
Vincent AA bank #4 or #1 contingencies Pardee 5&"‘“““"“"“ P LT E“‘Il
(B1, B4) :7 | = \\ MIRA LOMAR- N | Wildlife
rrul B YIS
;% ‘Gould Ealerock T &f\\ Walnut_| ‘
Potential Mitigations O I PP T
= Operational mitigation after the 1st T = a;“| Center e | (e
contingency to reduce Path 26 north-to- ; \g eennuill
south (NZS) ﬂOW : La Fresa |Ll nthipe l Villa PK-j. :
= Convert the Vincent - Riohondo-Mesa 1 \ petame | LS 7= ﬁ
230 KV line that was built to 500 kV T ][] :
specification to a new Vincent - Mesa IR E B - l
500 kV #2 Iine %‘1\%,;6/;/ . Alamitos é) E“i: — E
= Pursue a comprehensive solution [EGEND e Hm.,gm:i' ’ L
developing 2,000 MW of HVDC system b sowvmssmonns | A e || |
serving the Western LA Basin, subject to SETE— valhAg‘hftE:(}ékj}e
feasibility and cost-effectiveness and ther Vincent AA bark YR | xsovas
~|_|_ 500 or 230 KV line crossing SONGs %KY iIV SDCE)
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Rancho Vista 500/230 kV AA Banks #2 and #3 Overloads

Observations iy PG ‘VYVVE’IHCT;

= Rancho Vista AA banks #2 or #3 Vi) ]| TSR
overload as high as 114.4% for the AR AR 0N AR AX VINCENT o oEms L
P3 of Mountain View power plant [ e . - Phﬂp |— =i
block 1 and Rancho Vista AA bank scura | || 9/1 = Edﬂ_
#3 or #2 contingencies (B4) Sirrral BN ik Lo [T TR |

= Various P6 contingencies for the ;4_11",5_| RN AR = morld
loss of the both Rancho Vista AA TN I g st
banks or the two 500 kV lines S E s Caer [ S e
connecting Rancho Vista 500 kV 1 . VmaPK_W | |
bus caused power flow divergency a T | — :
(B3.B4,51) R e / |

Potential Mitigations . XL viei|_ |

= Operational mitigation after the 1st ey Bws | |
contingency of P3 and P6 _i_ Jonamna |
contingencies to energize Rancho e Mo O ' ;
Vista — Mira Loma 230 KV and Miro I ;;zih‘;“tviszﬂ — |
Loma — Vista/Wildlife 230 kV lines BEEZR _power fow dwergency W [nsonas

b o0 201 i SovGs T
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Miro Loma 500/230 kV AA Banks #1, #2 Overloads

Observations Midx:ifef(l:}i&E o ‘?Iflt;vrvviﬁ;mdg;:);:n
= P6 contingency of the losing two of 4444 — 0G0 WT T
three Mira Loma AA banks MR O AR VINCENT = R
—-=—-— RANCHO VISTA| - }--|- > 2
overloaded as high as 120.4% for | o e R "hﬁ@ ¢
the remaining AA bank (B3/B4/S1) S | || s e
: MIRA LOMA rYNEILE 1 Wildlife
Fre e ] || s T3 |
Potential Mitigations = R e i sl
= QOperational mitigation after the 1t EE T | 0 . sprano | | T
contingency of P6 contingency to | LaCiencen Fosne Bl XX AN
dispatch available resources L] | e s PK-j- il
including energy storage subject to | — Bashe — |
storage charging and discharging TENdo imon T 2
constrains in the LA Basin T RS Vz viejo | :
= Pursue a comprehensive solution =y e |
developing 2,000 MW of HVDC e i_ |
system serving the Western LA -% 500V BusLine/AA Bank L o - |||
Basin, subject to feasibility and b st 5@2%3!25%323% ve | [
cost-effectiveness anarz WWW [nsonas
S R SoxGs T s sncn,
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Mesa 500/230 kV AA Banks Overload

Observations Midway (PG&E V(iﬁﬁ’&viﬁ:d dC;l:{otn
Antelope 230 kV orado,

[ | Mohave
Mesg AA bank ovgrloads for the P6 Aady | | — weo | | W WT A
contingency of losing two of the three AR AR R AR VINCENT B N

. . . T " oy ~ ¢ - RANCHOVISTA| - |- | Vitfoz &
banks (B3, B4, S1) in the high-density I e e S w ¢
Riohond Padua tiwanda H
urban load area (122% for worst P6) Tam || ]
: MIRA LOMAm; r¥A | Wildlife
E: :Gould Eafo‘)d:m “ﬁSA N  Walnut | : :
. g . = agleroc 500 kV i
Potential Mitigations Pt ," s | - L ot IR
.y S A Y ;
= Utilize energy storage resource as f2e—— 3 3 Chinol | o
. . Fel ! Center SERRANO I Afberhill
LCR, subject to storage charging and | La Cienega Laguna Bell YT IR
discharging constraints in the LA 1| Lares Lighthine Vil P 4 O
BaSI n : | Del A mlo Barre :
| Lewis

= Add 4th AA bank at Mesa 500/230 kV e e |
substation e . Arcois I_ Viejo | :

= Pursue a comprehensive solution ) v - L l
developing 2,000 MW of HVDC R Hu;ﬁ..g;o,._L_ i i
system serving the Western LA Basin, _& ok btrean | e l
subject to feasibility and cost- v P, P8 and Poautages | ———F |
effectiveness . IR | | benks #5, 44, and 2 WHE | xsones

—l—I— 500 or 230 kV line crossing SONGs 0KV ilv (SDGE)
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North SONGS 500/230 kV AA Banks Overload

Observations Midway (PGSE B camon
Antelope — E;::;:s: 4
" North SONGS AA bank overloads as 4444 — woo | | VxT '
high as 110% for the P6 contingency AR N AR AR vincent A S
| 230 kV [ T 2
r -

ourpreuIdg
ueg

of losing any two of the three banks S ] R 'ﬁﬁ'@. ..
(BS) S]ng:;?ai | 7: 230 kV — ’j

| =
MIRA LOMA | Wildlife

|akw M

|

|

I

MESA

Potential Mitigations

g Walnut |

500 or 230 kV line crossing SONGS S00kv i IV (SDGE)

= QOperational mitigation dispatching i p— 7 — 2L P
generation resources including 5444__ 5| 3 serravo | | Tt
energy storage resources after the 15t | Lacine AR AR ||
contingency of the P6 events, subject | || e Lightipe Vil PK 4 T
to storage charging and discharging 1 | —_ |
constraints in the SCE and SDG&E = Lewis :
areas Ao B vieio|_ |

= Pursue a comprehensive solution S T e
developing 2,000 MW of HVDC S _l_ |
system serving the Western LA b i nain i o e |||
Basin, subject to feasibility and cost- SR E o S Aree
effectiveness i romering Avart . ) | [T 9| nsonas
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Various Thermal Overloads in Western LA Basin

Victorville Trout
Midway (PG&E (LDWP) Canyon
Antelope 230 KV Eldorado/
Mohave '
t11+114 . LUGO W W :
4 500 kV
A AR T A R vaeen == ey
—a = RANCHO VISTA | -} |}, Vistap—m = &
| 230 kV I 1 ' =
v P IO L———————1 4**% | 7 =
Pardee I Riohondo Padua YTV I Etiwanda ¥ | 2
S. Clara . Y -
!_ .... L— — \\ MIRA LLOMA — I ] | V-Vlgd-life
! ‘Al AN NN AN :
. . g Goodrich |
5 MESA Wal [ :
= |IGould v alnut .
=5 - Eaglerock NA 500 kV ANA !
& N NN ) ;
i | Olinda l |
S & : I :
é E - TZS =2 Chino | —
- = . | <
Ny _ Center SERRANO | Allberhill
q Laguna Be :
! L.a Cienega g | &k g*k R ;*\ [
| I |
y . |
| La Fresa Lighthip Villa PK |
i | | ;
i Del Amo Barre .
. Lewis I
LRl Nido \ [
= Viejo !
~.. E—— .
IR, |
o L Harbor Ellis |
T s @
[/’/"'« S Jonanna |
. 1 :
: |
LEGEND Huntington v :
Beach @ |
500 kV Bus/Line/AA Bank Santiago :
~ P1, P3, P6, and/or P7 T | i fl S !
overloads of facilities 530 KV
—|—I* 230 kV Bus/Line/AA Bank highlighted in red at the \)v \)v \)v
w high density urban load area W W W N.SONGS
—I—I— 500 or 230 kV line crossing SONGS S00 KV * IV (SDGE)
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Various Thermal Overloads in Western LA Basin — cont’d

Observations

P1, P3, P6, and P7 thermal overloads were identified in various scenarios (B3, B4) on the
following 230 kV facilities in the high-density urban load area

Mesa-Laguna Bell #1 (109% of Rating 2 and 143% of Rating 1 for P7)

Rewired Mesa-Laguna Bell #2 (104% of Rating 2 and 137% of Rating 1 for P7)
Mesa - Lighthipe (112% of Rating 2 and 155% of Rating 1 for P7)

Mesa - Center (128% of Rating 2 for the worst P6)

Center - Del Amo (106% of Rating 1 for the worst P6)

Lighthipe-Hinson (106% of Rating 2 and 143% of Rating 1 for the worst P6)

La Fresa — La Cienega (124% of Rating 2 for P7)

Vincent — Rio Hondo (106% of Rating 1 for the worst P6)

Potential Mitigations

= Utilize energy storage resources to meet LCR, subject to verification of storage
charging constraints

» |Implement a phased upgrade strategy for the 230 kV transmission system, including
rebuilding, reconfiguring, and/or adding new 230 kV facilities as needed

» Pursue a comprehensive transmission solution developing 2,000 MW of HVDC system
serving the Western LA Basin, subject to feasibility and cost-effectiveness
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Methodology for Evaluating Storage Charging/Discharging Constraints
An lllustrative Example

Methodoloqy 7000
B3_P712_AO0 - Do Nothing - P6al @3AM

» Perform power flow simulation
to evaluate the transmission o ’&‘_‘_\_._\_\
load serve capability without 5000 i

energy storage dispatched at

the summer peak under the e |_‘_\_,_'_|

worst contingency

3000

» Utilize 24-hour load profile and
the estimated load serve 2000
capability to evaluate energy
storage charging and T tcsarenans ——tscujors st i withes e
discharging capabilities in MW .

andMWh 1 2 3 4 5 6 7 10 11 12 1 7 18 19 20 21 22 23 24
 Estimate the load serve o

capability with the energy s
storage discharged and
unserved load in MW and MWh 2000
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Thermal Overloads on Various 230 kV Lines in Ventura Area

Observations | 1 rstore
P7 thermal overloads were identified in Q T Jri—
B3/B4 scenarios on the following 230 kV | ™ Wit — .
facilities D ] T sor| [
= Pardee - S. Clara (126% for P7) Lo VIR @l PR AW
Potential Mitigations = | = T
= Utilize energy storage to address the 1 | v
P7 overloads, subject to charging A ) A - = .
and discharging constraint | T o |y -
& pz;zzm“s::zg::zz%@ S
S " S
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Voltage issue in the Ventura Area

Whirlwind ~ Windhub

Observations [

P7 contingency of losing Moorpark @ BEX

— Santa Clara 230 kV lines caused T TT

voltage as low as 0.85 pu at the : ) " —> :
Goleta 230 kV bus (B4) D | el [

VINCENT (? AN 04 %\",’}

—(9  generation resources

Potential Mitigations T |
= Keep eye on the low voltage —t— 1| | - _
concern and add reactive power el |
support facility in the Goleta or : \
Santa Clara 230 kV substation T ’ S 4> MESA
| ta Clara Moorpark i
as needed | samaci g g | Lot
i 2 | == 500KV line & bus
i L[ i
i f—— Low voltage concern was | —+— z020inesbus
i leta observed at the Goleta 230 kV |; _22_ transformer

Mandalay esspe— Ormond bus (B4)
?: Beach é
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Transient Stability Analysis

Transient slow voltage recovery was observed at the Valley 115 kV load

buses under multiple P1 and P4 contingency scenarios in the B2, B3,

B5, and S1 study cases. These results indicate a potential concern with
compliance to the TPL-001-WECC-CRT R1.3 criteria. Additional details
are provided in the Southern Bulk Stability Analysis.

Transient Stability Performance

Baseline Scenarios Sensitivity Scenarios
Contingency Category | Category Description . Potential Mitigation Solutions
B2 2031 Summer Peak|B3 2036 Summer Peak| 25 2020 Summer Off-| 12031 SP High CEC
Peak Load
Valley 115 kV load | Valley 115 kV load Valley 115 kV load bus
01P1_Lugo500kV: P1.3: 3PH 4 cycle fault at Lugo 500kV bus voltage remains |bus voltage remains ) voltage remains below
= P1 PG+4Cycle Clear Faul Diverged
w/ loss of Lugo-Victorville 500kV 8PG+4Cycle Clear Faul below 80% for over | below 80% for over VETes 80% for over 20
20 seconds 20 seconds seconds
1P1_DeversSO0K: PL2:39H 4 il futat Deers 230 e vl el s vtog eman [ votage rmaisvlag el o
kV w/ loss of Devers-Valley No.2 500 kV including loss of P1 3PG+4Cycle Clear Fault E : @ g
Devers SVCs & Can Bank below 80% for over | below 80% for over | below 80% for over 80% for over 20
P 20 seconds 20 seconds 20 seconds seconds Potential TPL-001-WECC-
CRT R1.3 criteri
48P4_Vincent500kV: P4.2: SLG 15 cycle fault on Mesa- bvalileyltlls tv:a:: \\Ilalltley 1r15n'1<\/i:1°a: ?u\; criteria concermn
Vincent 500 kV w/ stuck breaker at Vincent followed by P4 SLG+Stuck Breaker SO LR S Diverged Diverged BIEESEENS e
) ; below 80% for over 80% for over 20
loss of Midway-Vincent No.2 500 kV
20 seconds seconds
37P4_Lugo500kV: P4.2: SLG 15 cycle fault on Lugo- \\//:|It|:ye1r1:r:;\;/.:;a:el|):;
Vincent No.2 500 kV w/ stuck breaker at Lugo followed by P4 SLG+Stuck Breaker stable stable Diverged B
] . 80% for over 20
loss of Lugo-Victorville 500 kV
seconds
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Summary of Potential New Upgrades in SE Main

= Utilize energy storage resources to meet LCR, subject to verification of storage
charging and discharging constraints

= |Implement a phased upgrade strategy for the LA Basin system, including
rebuilding, reconfiguring, and/or adding new 230 kV facilities as needed, such as

= add a 4th AA bank at Mesa 500/230 kV substation

= add a new 230 kV line from Mesa to Laguna Bell or Lighthipe

= convert the Vincent - Riohondo-Mesa 230 kV line that was built to 500 kV specification
to a new Vincent-Mesa 500 kV #2 line

= rebuild Mesa—Laguna Bell #1 and #2, Mesa—Lighthipe, Mesa - Center, and Center—Del
Amo 230 kV transmission lines, and upgrade associated substation equipment as
needed

= re-configure the Western LA Basin 230 KV network

= Pursue a comprehensive transmission solution developing 2,000 MW of HVDC
system to Western LA Basin, subject to feasibility and cost-effectiveness
= convert Antelope — Pardee and Vincent — Pardee 230 kV lines that were built to 500 kV
specification to two 500 kV lines, along with adding Pardee 500 kV substation

= develop a 2000 MW HVDC source to Western LA Basin via submarine route along the
Pacific coast or via underground route, subject to feasibility and cost-effectiveness

&> California 1ISO Page 183

California ISO Public




EE— -

&> California I1SO

Big Creek Corridor
Preliminary Reliability Assessment Results

Aayushi Mer, Anuj Hiray
Regional Transmission — South

2026-27 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026




I
SCE Big Creek Corridor

&> California 1ISO

Serves the SCE area extending north from

the Metro area

Comprised of 500 kV, 230 kV and 66 kV
transmission facilities including the 500/230
kV transformers in the Tehachapi region

1-in-10 summer peak net load of 2,934 MW
in 2036

The forecast load includes the impact of 972

MW of BTM PV and 161 MW of AAEE

Approximately 27,000 MW of existing and
committed resources comprised of solar,

wind, gas-fired, hydro and storage battery
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Load and Load Modifier Assumptions — Big Creek Corridor

Demand Response
, .. |Gross Load| AAEE | AAFS | ATE KL BTM-PV (MW) | NetLoad |  |nstalled (MW
Scenario | Study Case | Description (MW) W) | aw) | mw) (MW) (MW) nstalled (MW)
Installed | Output Fast Slow

2028SP S”mmg(;;geak for 2666 51 23 24 87 794 524 2464 -47 0
2031SP S”mmg(r);eak for 2821 -95 61 55 95 827 546 2618 47 0
2036SP Summ;(r)?f’eeak for 3137 -161 126 122 95 972 641 2934 47 0

Base Summer Off-Peak
2036SmrOP 2823 175 38 112 0 972 787 2621 47 0

for 2036

20280p | SPiNg g)gfz-g eakfor| 1514 26 26 9 39 794 0 1009 -47 0
20310p | SPring ggfeak forf 1448 53 25 28 0 827 686 1246 47 0
2031SP Hi Load | High CEC Loadfor f o ¢ 95 61 55 95 827 546 2743 -47 0

2031 summer peak

High renewable

Sensitivity | 2028SP Hi Ren |0UiPutand minimum| ) oo -51 23 24 87 794 762 2464 47 0

gas generation in

2028 summer peak
20280P Sen | SPring Off-Peak 1211 26 26 9 39 794 0 1009 -47 0

Sensitivity in 2028
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Generation Assumptions — Big Creek Corridor

Battery Solar Wind Hydro Thermal

T < e] L < L e} L e} <
Scenario | Study Case | Description 2 = 2 £ 2 2 2 £ 2 2
8 o 8 o 8 o 8 o 8 o
(2] (2] (2] 0 ;) (2] ;) 0 ;) (2]
£ a £ =) £ fa) £ =) £ a
20285P S“mmg(;;seak for 1 5g7 0 8329 6580 3454 1140 1119 o73 3258 1642
2031SP S“mmg{);eak for 1 6ogs 1387 8420 6653 3456 141 1119 973 3258 1642
2036SP S“mmg(;;eak for 1 7003 -3631 12200 9607 3456 1116 1119 774 3258 1329

Base S Off-Peak
2036SmrOP ”mmer203é eaktort 7003 6863 12200 11706 3454 311 1119 774 3258 1374
2020p | SPring zo(fz‘geak forl 6ogo 0 8369 0 3456 2558 1119 964 3258 1642
20310p | SPring g&feak for! 136 6063 8420 8220 3454 2106 1119 o73 3258 1547
2031SP Hi Load | High CEC Load for | 00 1387 8420 6653 3456 141 1119 973 3258 1642

2031 summer peak

High renewable

. output and minimum
Sensitivity | 20288P HiRen |20 20 onn | 5872 0 8329 7995 3454 2314 1119 973 3258 176

2028 summer peak
20280P Sen | SPring Off-Peak | qng, 0 8369 0 3456 3456 1119 964 3258 1642

Sensitivity in 2028

*In this sensitivity scenario for the Big Creek Corridor high renewable output for wind was dispatched at 100% in 2028 Spring Off-Peak
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Previously approved transmission projects modelled in base cases

Project Name In-service Year | First Year Modeled

Pardee-Sylmar No. 1 and No. 2 230 kV Lines Rating Increase 2029 2031
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Reliability assessment preliminary results summary
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230 kV line overloads (P6) for Big Creek 1-
Rector and Big Creek 2- Big Creek 3

\Midway
I

Magunden- Pastoria 230 kV lines overload
(P6)

System stability issue for outage of
Magunden- Vestal 230 kV lines (P6),
Magunden-Springville 230 kV lines (P6)

Pardee — Pastoria, Pardee-Warnetap 230
kV line overloads (P6)

System stability issue for outage of Bailey-
Pastoria, Pardee-Pastoria, Bailey- Pardee,
and Pastoria-Edmonston 230 kV lines (P6)

Big Creek 1, 2, 2A, 3,4, 8
Mammoth Pool
Eastwood Generation

/

230 kV line overloads (P7) for Big Creek 3-
Rector and Springville - Big Creek 4

System Stability issues for outage of Big
Creek 3 —Rector No 2 (P6)

Windhub Transformer overloads (P6)

Windhub

Line overload (P6):
1.Neenach- Tap 85 66 kV
2. Bailey- Tap 85 66 kV
3. Bailey — Pastoria 230 kV
4. Pardee — Warne tap 230 kV

Whirlwind Transformer overloads (P6)

£> California 1SO
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Mandalay

T

N

e\ iINCENT

Rector l )
Springville
_\ Vestal /_
== Magunden
T_
Pastoria Whirlwind
\ .|
.| Bailey
Warne'_
/
R
Santa
Goleta Clara

I

Pardee

Ormond Beach -u-E

L

Moorpark Sylmar

%Antelope
-—
N

Antelope 230/66 kV transformer overload
(P6)

System stability issue for outage at
Antelope-Pardee, Magunden- Antelope
230 kV line (P8)

Legend:
500 kv
230 kV e
B6 kW m—




Thermal Loading — Big Creek Corridor

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

Overloaded Facilty  |Contingency (All and Worst P6)|Category| C289%Y | 2008 | 2031 | 2036 | 2036 [29%8 | 2031 | 2%285P |2031sP| 2028 |  Project & Potential Mitigation Solutions
Description Spring . Heavy . .
Summer |Summer| Summer| Summer- Off- Spring Renewable & High CEC| Spring OP
Peak Peak | Peak | Off Peak Off-Peak |, ,. Forecast | Sensitivity
Peak Min Gas Gen
24087 MAGUNDEN | 5:5;:-%2?0#:;800; 20 Existing Big Creek/San Joaquin Valley RAS
230 24115PASTORIA 9 .| P6 N-1-1 1201 | <100 | <100 | <100 |<100| 124.0 134.3 <100 <100 and/or system redispatch after initial
230 1 1 kV line and Magunde_n-Pastorla contingency
No.3 230 kV line
24087 MAGUNDEN 'T,Ga—s?gﬁzﬁjOL‘1’3233%fX/ali9n“e”:§g' Existing Big Creek/San Joaquin Valley RAS
230 24115PASTORIA . . P6 N-1-1 120.5 | <100 | <100 | <100 |[<100 | 124.5 134.8 <100 <100 and/or system redispatch after initial
Magunden-Pastoria No.3 230 :
230 21 . contingency
kV line
P6_844_P6 Loss of
24087 MAGUNDEN T - . -
230 24401 ANTELOPE | Magunden-AntelopeNo.2230 | - oo 1\ g4 | <409 | <100 | <100 | <100 |1126| <100 | <100 | <100 | 1102 | EXSting Pastoria Energy Facilty RAS and/or
kV line and Bailey-Pastoria system redispatch after initial contingency
230 11 .
No.1230KkV line
P6_1011_P6 Loss of Pardee-
24114PARDEE 230}, — . — ; - . .
24115 PASTORIA 230 e NoA Z80WIne a0d) g | 4 | 4439 | 1240 | 1137 | <100 |<t00| <100 | <100 [ 1187 | 1132 | EXSing Pasiora EnerayFaclly RAS andior
11 a||ey-Past(>|r|a No.1230 kV system redispatch after initial contingency
ine
P6_928_P6 Loss of Pardee-
24114PARDEE  230| ,_= . - . .
24217 WARNETAP | "2S0raNod 230KV and | pg | g | 4318 | 1136 | 1042 | <100 |<100| <100 | <100 [ 1088 | fo37 | FXSIngPasiora EnerayFaclly RAS andior
230 1 1 ailey-| ast(>|r|a 0. system redispatch after initial contingency
ine
P6_896_P6 Loss of Pardee-
24114 PARDEE 230( o oo h - . -
24403BAILEY 230 1| PastoriaNo.d 230KVimeand |- pg | g g | 950 [ 1057 | <100 | <100 [<100| <100 | <100 | <100 | <1top | EXiSting Pastoria EnergyFaciity RAS andor
1 Pardee-Warnetap No.1 230 kV system redispatch after initial contingency
line
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Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
Contingency (All and Worst Cat 2028 2028 P
Overloaded Facility on Ingencyp(6 and orst | e ategory 0 a eg(iry 2028 | 2081 | 2036 | 2086 |g oo o o . | Heavy |2031SP|2028Spring|  Project & Potential Mitigation Solutions
) ESCMPION| Symmer [Summer| Summer| Summer- gﬁ_g Off-Pgakg Renewable [High CEC OopP
Peak Peak | Peak | Off Peak & Min Gas | Forecast| Sensitivity
Peak
Gen
P6_928_P6 Loss of Pardee-
24115PASTORIA 230 o . . ) "
24217 WARNETAP 230 1| DastoriaNot 280kViine | oo |\ g | 4055 | 4083 | <100 | <100 |<100| <100 | <100 | 1035 | <1oo [FXSting Pastoria Energy Facilty RAS and/or
1 and Bailey-Pastoria No.1 230 system redispatch after initial contingency
kV line
line_BCT_P7_02_Line BIG
24141 SPRINGVL 230 CRK1 230.0to RECTOR Existing Big Creek/San Joaquin Valley RAS
24304 BIGCRKA 230 1 1 230.0 Circuit 1 Line P7 DCTL <100 | <100 | <100 <100 |[<100| <100 101.5 <100 103.8 and/or system redispatch after initial
RECTOR  230.0to BIG contingency
CRK3  230.0 Circuit 1
line_BCT_P7_02_Line BIG
24235 RECTOR 230 CRK1 230.0to RECTOR Existing Big Creek/San Joaquin Valley RAS
24303 BIG CRK3 230 2 1 230.0 Circuit 1 Line P7 DCTL 1105 | 111.0 | <100 | <100 |<100| <100 109.1 1.7 110.2 and/or system redispatch after initial
RECTOR  230.0to BIG contingency
CRK3  230.0 Circuit 1
RecTOGrfBZ: ggFlgle(‘)ozs 32;8 Y Existing Big Creek/San Joaquin Valley RAS
A 9% ) P6 N-1-1 1329 | 133.2 | <100 <100 |[<100| <100 130.8 133.9 131.6 and/or system redispatch after initial
line and Big Crk3-Rector contingenc
No.1 230 kV line gency
24301BIG CRK1 230
24235RECTOR 230 11 P6_2453_P6 Loss of Big
Crk2-Big Crk3 No.1 230 kV . - )
line and Big Crk6-Big Crk3 P6 N-1-1 1271 1254 | <100 | <100 |1203| 1229 127.0 125.3 125.9 System re-dispatch after initial contingency
No.1230kV line
P6_2261_P6 Loss of Big
24302BIG CRK2 230 |Crk1-Rector No.1 230 kV line . - )
24303BIGCRK3 230 1 1| and Big Crk8-Big Crk3 No.1 P6 N-1-1 1251 123.7 | <100 <100 |123.9| 125.9 1251 1235 123.9 System re-dispatch after initial contingency
230kV line
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Thermal Loading — Big Creek Corridor (continued)

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

Overloaded Facilty | Coningency (Alland Worst | 1 Cateqory | opoe | 5031 | 2036 | 2036 | 2928 | 2031 | 2928SP |31 5P| 2028 Spring|  Project & Potential Mitigation Solutions
P6) Description Spring ) Heavy )
Summer |Summer| Summer| Summer- Off- Spring Renewable & High CEC OoP
Peak Peak | Peak | Off Peak Off-Peak |, ,: Forecast| Sensitivity
Peak Min Gas Gen
P6_2257_P6 Loss of Big
24302BIG CRK2 230 |Crk1-RectorNo.1 230 kV line . - )
24305 BIGCRK8 230 1 1| and Big Crk2-Big Crk3 No.1 P6 N-1-1 1155 | 1139 | <100 | <100 | 108.6| 110.0 115.5 113.7 114.0 System re-dispatch after initial contingency
230KV line
P6_2188_P6 Loss of P .
e AT Existing Big Creek/San Joaquin Valley RAS
24303 BIG CRK3 230 |Rector-Big Crk3 No.2 230 kV . L
24235RECTOR 230 1 1| line and Big Crii-Rector P6 N-1-1 139.2 | 1399 | 1048 | <100 |131.9| 1243 137.1 140.8 138.4 and/orsyste‘r:\; r:c;glss:(t:ch after initial
No.1 230 kV line gency
P6_2257_P6 Loss of Big
24305BIG CRK8 230 |Crk1-RectorNo.1 230KV line . - )
24303 BIGCRK3 230 1 1| and Big Crk2-Big Crk3 No.1 P6 N-1-1 1322 | 130.7 | <100 | <100 | 1254 | 127.6 132.2 130.5 130.9 System re-dispatch after initial contingency
230KV line
P6_3646_P6 Loss of
24401 ANTELOPE 230 | Antelope-Vincent No.1 500 . - )
24114 PARDEE 230 1 1|KV line and Antelope-Vincent P6 N-1-1 <100 | <100 | <100 | <100 |[<100| <100 112.7 <100 <100 System re-dispatch after initial contingency
No.2 500 kV line
24402 ANTELOPE  66.0 Arl:)t‘ZI_c)4?l1\15P166lé7ZS§OOIZV Energizing existing spare transformer after
24401 ANTELOPE 230 4 pe o. P6 N-1-1 1259 | 1091 | 150.0 | 1204 [107.4| <100 <100 1201 107.4 |initial contingency and/or shed load after the
1 transformer and Antelope second contingency as needed
No.2 66/230 KV transformer gency
24402 ANTELOPE  66.0 m—g 1;1;?2‘;? k\L/"tf::sffE::‘:‘r’ Split Antelope-Bailey 66 kV System per
24420 NEENACH  66.0 1 ' P6 N-1-1 1104 | 1151 | 119.6 <100 | 104.5| <100 <100 115.9 100.5 |existing SCE operating procedure after initial

1

and Bailey No.3 66/230 kV
transformer

contingency
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Thermal Loading — Big Creek Corridor (continued)

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

Overloaded Facility Contmgenc;;(g;ll and Worst Category D%ztj‘lgp?g nl 2028 2031 | 2036 2036 20?8 2031 2028 SP 2031SP| 2028 Project & Potential Mitigation Solutions
Summer |Summer|Summer | Summer- Sgr]!fr_lg Spring Reni?avgle 3 High CEC|Spring OP
Peak Peak | Peak | Off Peak Off-Peak |, . Forecast | Sensitivity
Peak Min Gas Gen
P6_896_P6 Loss of
24403 BAILEY 230 S - ) -
24115PASTORIA 230 1 | Pardee-PastoriaNo1 230\ 0|\ 4 4 | 4489 | 4308 | 1206 | 1008 [<100| <100 | <100 | 1259 | 1181 | EXisting Pastoria Energy Facily RAS andjor
1 kV line and Pardee- system redispatch after initial contingency
Warnetap No.1 230 kV line
P6_4115_P6 Loss of
24404 BAILEY  66.0 Bailey No.2 66/230 kV Split Antelope-Bailey 66 kV System per
) transformer and Bailey P6 N-1-1 1431 1458 | 150.7 1241 [ <100 | <100 141.7 1491 <100 | existing SCE operating procedure after initial
24452 TAP85  66.0 1 1 )
No.3 66/230 kV contingency
transformer
P6_4115_P6 Loss of
24420NEENACH  66.0 Bailey No.2 66/230.kv Sgllt AnteIope—Bqlley 66 kV System per
transformer and Bailey P6 N-1-1 168.9 | 175.8 | 181.0 1458 [ <100 | <100 168.0 178.6 <100 | existing SCE operating procedure after initial
24452 TAP85  66.0 1 1 .
No.3 66/230 kV contingency
transformer
P6_4115_P6 Loss of
Bailey No.2 66/230 kV Split Antelope-Bailey 66 kV System per
2S5 WESTPAC 900 | tanformerandBailey | P6 | N-t-1 | <100 | 1028 | <100 | <100 |<100| <100 | <100 | 1038 | <100 | existing SCE operating procedure afterinital
24452 TAP85  66.0 1 1 .
No.3 66/230 kV contingency
transformer
P3_5687_P3 Loss of
29401 WINDHUB ~ 500 | Fress2G1 UnitID 1and )
20507 windhbdi 138 4 1 | Windhub No.3 500/230 KV P3 G-1N-1 | <100 | <100 | <100 | <100 |<100| <100 107.7 <100 <100 Tehachapi CRAS
transformer
P6_3815_P6 Loss of
Wirlwind-Windhub No.1
22%41037 W'gﬁg@{; 5 23‘1) 500KV lineand Windhub | P& | N-1-1 | 1333 | 1146 | <100 | <100 [<100| 1132 | 1965 | 1142 | 110 Tehachapi CRAS
windhbat 1. No.1500/230 kV
transformer
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Thermal Loading — Big Creek Corridor (continued)

Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
Overloaded Faciity | Contingency (All and Worst P6) | Category Dcatef-":.ry 2008 | 2031 | 2086 | 2036 | 2028 oo Zﬂigvsp 2031 SP (2028 Spring [ roect& g"}e{.‘“a' Mitigation
ESCTIPION| Summer | Summer | Summer [Summer-Of Spring pring y High CEC| OP olutions
Off-Peak |Renewable &
Peak | Peak Peak Peak |Off-Peak ) Forecast| Sensitivity
Min Gas Gen
P6_3851_P6 Loss of Highwind-
Mandible No.1 230 kV line and .
Windhub No.2 500/230 kV P6 N-1-1 1314 | <100 <100 <100 <100 1131 193.2 <100 112.9 Tehachapi CRAS
29401 WINDHUB 500 transformer
29511 windhb1i  13.8 1 1
P3_5921_P3 Loss of Fress2G1
Unit ID 1 and Windhub No.2 P3 G-1N-1 | 1314 | 1129 <100 <100 <100 <100 193.2 <100 <100 Tehachapi CRAS
500/230 kV transformer
P6_3850_P6 Loss of Highwind-
Mandible No.1 230 kV line and .
Windhub No.1 500/230 kV P6 N-1-1 1314 | <100 <100 <100 <100 <100 193.2 <100 112.9 Tehachapi CRAS
29401 WINDHUB 500 transformer
29513 windhb2i  13.8 2 1
P3_5848_P3 Loss of Ph9_S20-Py
Unit ID 1 and Windhub No.1 P3 G-1N-1 | <100 | 113.0 <100 <100 <100 113.1 193.2 112.6 <100 Tehachapi CRAS
500/230 kV transformer
P3_6002_P3 Loss of Sbh5-G2
Unit ID 1 and Wirlwind No.1 P3 G-1N-1 | <100 | <100 <100 <100 <100 <100 104.3 <100 <100 Tehachapi CRAS
500/230 kV transformer
29402 WIRLWIND 500
20522 wirndi 138 4 1| pg 4595 pg Loss of Wirlwind
No.1500/230 kV transformer and .
Wirlwind No.3 500/230 KV P6 N-1-1 167.0 | 112.8 143.4 174.4 <100 130.7 2114 112.8 <100 Tehachapi CRAS
transformer
P6_4295_P6 Loss of Wirlwind
29408 WIRLWIND 230 | No.1500/230 kV transformer and .
20522 wirwndi 13.8 4 1 Wirlwind No.3 500/230 kV P6 N-1-1 169.7 | 1104 141.3 1721 <100 129.3 213.7 110.4 <100 Tehachapi CRAS
transformer
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Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
i 2028 2028 SP
Overloaded Facility Contlngency:a(é-\ll and Worst Category DCatelg(;ry 2028 | 2031 | 2036 | 2036 Spring 2031 Hea 2031SP | 2028 Project & Potential Mitigation Solutions
) ESCIPUON| Symmer [Summer| Summer [Summerd Spring vy High CEC| Spring OP
Off- Renewable & A
Peak Peak Peak |Off Peak Peak Off-Peak Min Gas Gen Forecast | Sensitivity
P6_1093_P6 Loss of
.Pardee-BapIey No.1 230 kV P6 N-1-1 0.72 0.66 0.62 066 | 079 09<V< 0.73 0.64 0.79 system adjustr.‘n'ents aﬂerflrst contingency
line and Bailey-Pastoria No.1 1.05 mitigates the issue
24404 BAILEY 230KV line
66 kv P6_4115_P6 Loss of Bailey
No.2 66/230 kV transformer 09<V< system adjustments after first contingency
and Bailey No3 66/230kv | Fo | N1 | 072 | 066 | 062 | 086 | 080 |5 | 073 | 064 | 084 mitigates the issue
transformer
P6_1093_P6 Loss of
.Pardee-Ballley No.1 2‘30 kv PG N-1-1 0.84 0.81 0.79 085 | 086 09<V< 0.85 0.80 0.86 system adJustr.n.ents afterflrst contingency
line and Bailey-Pastoria No.1 1.05 mitigates the issue
24420 NEENACH 230kV line
66 kV P6_4115_P6 Loss of Bailey
No.2 66/230 kV transformer 09<V< system adjustments after first contingency
and Bailey No3 66/230kv | Fo | N1 | 084 1 081 079 1 085 | 087 17,05 | 085 | 080 | 089 mitigates the issue
transformer
P6_1093_P6 Loss of
‘Pardee-Ballley No.1 230 kv P6 N-1-1 073 0.67 0.63 066 | 078 09<V< 074 0.65 078 system adJustr'n.ents afterflrst contingency
line and Bailey-Pastoria No.1 1.05 mitigates the issue
24435 WESTPAC 230KV line
66 kv P6_4115_P6 Loss of Bailey
No.2 66/230 kV transformer 09<V< system adjustments after first contingency
and Bailey No.366/230kv | 76 | N1 | 073 ) 067 | 063 | 066 | 080\, | 074 | 065 | 083 mitigates the issue
transformer
P6_1093_P6 Loss of
.Pardee-Ballley No.1 2.30 kv P6 N-1-1 0.72 067 0.63 066 | 0.79 09<V< 074 0.65 0.79 system adjustr.n-ents afterflrst contingency
line and Bailey-Pastoria No.1 1.05 mitigates the issue
24451 TAP 86 230kVline
66 kV P6_4115_P6 Loss of Bailey
No.2 66/230 kV transformer " 09<V< system adjustments after first contingency
and Bailey No3 66/230kv | Fo | N1 | 078 | 067 | 063 | 067 | 081 7,5 | 074 | 065 | 084 mitigates the issue
transformer
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Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
i 2028 2028 SP
Overloaded Facility Contlngency{a(é-\ll and Worst Category DCatelg(;ry 2028 | 2031 | 2036 | 2036 Sprin 2031 Hea 2031SP | 2028 Project & Potential Mitigation Solutions
) ESCIPUON| Symmer [Summer| Summer [Summerd 9 Spring vy High CEC| Spring OP
Off- Renewable & A
Peak Peak Peak |Off Peak Peak Off-Peak Min Gas Gen Forecast | Sensitivity
P6_1093_P6 Loss of
.Pardee-BapIey No.1 230 kV P6 N-1-1 0.72 0.67 0.63 067 | 079 09<V< 0.73 0.65 0.79 system adjustr.‘n'ents afterflrst contingency
line and Bailey-Pastoria No.1 1.05 mitigates the issue
24452 TAP 85 230kV line
66 kv P6_4115_P6 Loss of Bailey
No.2 66/230 kV transformer 09<V< system adjustments after first contingency
and Bailey No3 66/230kv | Fo | N1 | 078 | 067 | 063 | 067 | 080 |05 | 074 | 065 | 084 mitigates the issue
transformer
P6_1093_P6 Loss of
.Pardee-Ballley No.1 2‘30 kv PG N-1-1 0.72 0.67 0.63 066 | 079 09<V< 0.74 0.65 0.79 system adJustr.n.ents afterflrst contingency
line and Bailey-Pastoria No.1 1.05 mitigates the issue
25621080 66 230KV line
kv P6_4115_P6 Loss of Bailey
No.2 66/230 kV transformer " 09<V< system adjustments after first contingency
and Bailey No3 66/230kv | Fo | NA-1 | 078 | 067 | 063 1 067 | 081 7,05 | 074 | 065 | 084 mitigates the issue
transformer
P6_1093_P6 Loss of
‘Pardee-Ballley No.1 230 kv P6 N-1-1 073 0.67 0.63 067 | 080 09<V< 074 0.65 0.80 system adJustr'n.ents afterflrst contingency
line and Bailey-Pastoria No.1 1.05 mitigates the issue
25647 ALAMO SC 230KV line
66 kv P6_4115_P6 Loss of Bailey
No.2 66/230 kV transformer 09<V< system adjustments after first contingency
and Bailey No.366/230kv | 76 | N1 | 073 ) 067 | 063 | 067 | 081 ), 5 | 074 | 066 | 084 mitigates the issue
transformer
P6_1093_P6 Loss of
.Pardee-Ballley No.1 2.30 kv P6 N-1-1 0.84 0.81 0.79 085 | 086 09<V< 0.85 0.80 0.86 system adjustr.n-ents afterflrst contingency
line and Bailey-Pastoria No.1 1.05 mitigates the issue
29897 ALPINE 230kVline
66 kV P6_4115_P6 Loss of Bailey
No.2 66/230 kV transformer 09<V< system adjustments after first contingency
and Bailey No3 66/230kv | Fo | N1 | 084 1 081 | 079 1 085 | 087 |7, .5 | 085 | 081 | 089 mitigates the issue
transformer
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e
Low/High Voltage — Big Creek Corridor (continued)

Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
i 2028 2028 SP
Overoaded Facity | CoMMGeneY (A andWorst | oy | CBIO0O | 095 | 2031 | 2036 | 2036 | B8 | 203t | 207 |2031SP| 2028 | rojects Potenta Migaton Soltons
) SSCrIPUON| Symmer |Summer| Summer [Summerd Off- Spring Renewable & High CEC| Spring OP
Peak Peak Peak  (Off Peak Off-Peak |, . Forecast | Sensitivity
Peak Min Gas Gen|
P6_1093_P6 Loss of
24403 BAILEY Pardee-Bailey No.1 230 kV ” 09<V< system adjustments after first contingency
230KV |line and Bailey-PastoriaNo.1| T | N1 | 070 [ 0844 061 | 0651078 ), 0 | 071 | 063 | 079 mitigates the issue
230kV line
24592 P6_4256_P6 Loss of
MW VINCNT 22 Windhub No.1 500/230 kV Pg N-1-1 110 09<V|09<V<|09<V[09<V[09<V<| 09<V< [09<V<|09<V<| system adjustments after first contingency
—500 KV - transformer and Windhub ’ <1.05 1.05 <1.05|<1.05| 1.05 1.05 1.05 1.05 mitigates the issue
No.2 500/230 kV transformer
24595 P6_3725_P6 Loss of
MW WRLWND 31 Antelope-Windhub No.1 500 PG N-1-1 09<V<|09<V|[09<V<|[09<V|09<V|09<V<| 09<V< 110 0.9 <V < | system adjustments after first contingency
- 500 kV - kV line and Antelope- 1.05 <1.05 1.05 <1.05<1.05| 1.05 1.05 ' 1.05 mitigates the issue
Wirlwind No.1 500 kV line
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Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
Contingency (Al and Worst | oy | C39OY 1 2008 Summer | 2031 Summer | 2036 Summer | 2036 Summer- [2028 Spring Of-2031 Spring 0| 2228 SP HeaW | a4 op piigh (2028 Spring Op| Frolect & Potentia
P6) Description Renewable & S Mitigation Solutions
Peak Peak Peak Off Peak Peak Peak ) CEC Forecast |  Sensitivity
Min Gas Gen
I . .. | investigate options to
Bailey 66 kv East Bus P5 Non Ez?:ndant No issues WE:Q? ;n;te na No issues WE:Q? :']n;f M8 laddress non redundant
y DC supply
I . .. | investigate options to
P5.3.13c Antelope 230 kV P5 Non Ez?:ndant No issues WE:Q? ;n;te na No issues WE:Q? :']n;f M8 2 ddress non redundant
y DC supply
I . .. | investigate options to
P5.3.13c Bailey 230 kV P5 Non Ez?:ndant No issues WE:Q?;”;? na No issues WE{?Q?;”;? M8 laddress non redundant
y DC supply
I . . investigate options to
P5.3.13c Big Creek 1 P5 Non Ez?:ndant WE,?O?;?? na WE:Q?;”;? na Unstable Unstable  [address non redundant
y DC supply
. . . investigate options to
P5.3.13c Big Creek 2 P5 Non EZ(Ii:ndant WEr?o(t; ;rgf na WEr?o(t; ;net:e na Unstable Unstable  [address non redundant
y DC supply
. o . .. |investigate options to
P5.3.13¢ Big Creek 3 P5 Non-Redundant{ WECC criteria WECC criteria Unstable WECC criteria Lddress non redundant
Relay not met not met not met
DC supply
. o . - .. |investigate options to
P5.3.13c Big Creek 4 P5 Non-Redundant{ WECC criteria WECC criteria WECC criteria WECC criteria Lddress non redundant
Relay not met not met not met not met
DC supply
. o . .. |investigate options to
P5.3.13¢ Big Creek 8 P5 Non-Redundant{ WECC criteria WECC criteria Unstable WECC criteria Lddress non redundant
Relay not met not met not met
DC supply
I .. |investigate options to
P5.3.13c Neenach 66 kV P5 Non E:i:ndant No issues No issues No issues WE:Q?;”;? 18 laddress non redundant
Y DC supply
| o o - .. |investigate options to
P5 3.13¢ Pardee 230 kV P5 Non-Redundant{ WECC criteria WECC criteria WECC criteria WECC criteria Lddress non redundant
Relay not met not met not met not met
DC supply
| o . - investigate options to
P5 3.13¢ Pastoria 230 KV P5 Non-Redundant{ WECC criteria WECC criteria WECC criteria Unstable  laddress non redundant
Relay not met not met not met
DC supply
| o . - .. |investigate options to
P5.3.13¢ Rector 230 kV P5 Non-Redundant{ WECC criteria WECC criteria WECC criteria WECC criteria Lddress non redundant
Relay not met not met not met not met
DC supply
| o . - .. |investigate options to
P5.3.13¢ Springuille 230 KV P5 Non-Redundant| WECC criteria WECC criteria WECC criteria WECC criteria ddress non redundant
Relay not met not met not met not met la
DC supply
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Transient Stabi

ity — Big Creek Corridor (continued)

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

Contingency (All and Worst Category Category 2028 Summer | 2031 Summer | 2036 Summer | 2036 Summer- {2028 Spring Off-|2031 Spring Off- 2028 SP Heavy 2031 SP High {2028 Spring OP P.r gjegt & Poteptlal
P6) Description Renewable & e Mitigation Solutions
Peak Peak Peak Off Peak Peak Peak ) CEC Forecast |  Sensitivity
Min Gas Gen
| . ... | investigate options to
P5.3.13c Vestal 230 kV P5 Non-Redundant No issues HiZEG el iR No issues WISEE el i address non
Relay not met not met
redundant DC supply
BIG CREEK 1-RECTOR and Existing Big
BIG CREEK 3-RECTOR NO. P6 N-1-1 Unstable Unstable No issues No issues No issues No issues Unstable Unstable No issues Creek/San Joaquin
1, FAULT BIG CREEK 1 Valley RAS
. Existing Big
Big C.reek S-RectorNo. 2& P6 N-1-1 Unstable Unstable Unstable Unstable Unstable Unstable Unstable Unstable Unstable Creek/San Joaquin
Big Creek 1-Rector
Valley RAS
BIG CREEK 3-RECTORNO.2 -
and BIG CREEK 4- Existing Big
SPRINGVILLE, FAULT BIG P6 N-1-1 Unstable Unstable No issues No issues Unstable Unstable Unstable Unstable Unstable Cre(\e/kalﬁjn Fi(;eéqum
CREEK 3 y
BIG CREEK 4-SPRINGVILLE Existing Big
and RECTOR-SPRINGVILLE, P6 N-1-1 No issues No issues Unstable Unstable No issues No issues No issues No issues No issues Creek/San Joaquin
FAULT BIG CREEK 4 Valley RAS
Existing Big
RECTOR-VESTAL NOS. 1 & P6 N-1-1 Unstable Unstable No issues No issues Unstable Unstable Unstable Unstable Unstable Creek/San Joaquin
2, FAULT RECTOR
Valley RAS
MAGUNDEN-SPRINGVILLE - o Y Existing Big
NOS. 1 & 2, FAULT P6 N-1-1 WE&?;r‘latte na No issues WE&?;?? 81 Noissues No issues No issues WE&?;rg:a fa No issues No issues Creek/San Joaquin
MAGUNDEN Valley RAS
Existing Big
MAGUNDEN-VESTAL NOS. 1 P6 N-1-1 Unstable Unstable Unstable Unstable Unstable Unstable Unstable Unstable Unstable Creek/San Joaquin
& 2, FAULT MAGUNDEN
Valley RAS
Bailey-Pastoria and Pardee- 1 ) . . . . Existing Pastoria
Pastoria. FAULT Pastoria P6 N-1-1 Unstable Unstable No issues No issues No issues No issues Unstable Unstable No issues Energy Fadilty RAS
Bailey-Pastoria and Pardee- Existing Pastoria
Pastoria-Warne, FAULT P6 N-1-1 Unstable Unstable Unstable No issues Unstable Unstable Unstable Unstable Unstable gra
Pastoria Energy Facility RAS
Pardee-Pastoria and Pardee- Existing Pastoria
Pastoria-Warne, FAULT P6 N-1-1 Unstable Unstable Unstable No issues Unstable Unstable Unstable Unstable Unstable 9gra
) Energy Facility RAS
Pastoria
Pardee-Pastoria and Bailey- e . . . . . . . . Existing Pastoria
Pardee, FAULT Pardee P6 N-1-1 No issues No issues Unstable No issues No issues No issues No issues No issues No issues Energy Facility RAS
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Transient Stability — Big Creek Corridor (continued)

Loading % (Baseline Scenarios)

Loading % (Sensitivity Scenarios)

Contingency (All and Worst Category ) ) 2028 SP Heavy ) ) Project & Potential
P6) Category Description 2028 Summer | 2031 Summer | 2036 Summer | 2036 Summer-| 2028 Spring | 2031 Spring Off- Renewable & Min 2031 SP High | 2028 Spring Mitigation Solutions
Peak Peak Peak Off Peak Off-Peak Peak Gas Gen CEC Forecast |OP Sensitivity
Bailey-Pardee and Pardee- W W - .
Pastoria-Warne, FAULT P6 N-1-1 Unstable Unstable WEEE e | WA o Unstable Unstable Unstable Unstable Unstable Bxisting Pgstona Energy
Pardee not met not met Facility RAS
Antelope-Magunden Nos. 1 e . . . . ) ) ) Existing Pastoria Energy
and 2, FAULT Magunden P6 N-1-1 Unstable No issues No issues No issues No issues No issues Unstable No issues No issues Faciliy RAS
Antelope-Magunden No. 1 & - .
Pardee-Pastoria-Wame, Fault P6 N-1-1 Unstable Unstable Unstable Unstable Unstable Unstable Unstable Unstable Unstable Enstmgalz;xi?;ogzg nergy
Location: MAGUNDEN
Antelope-Magunden No. 2 & Existing Pastoria Energy
Pardee-Pastoria-Wame, Fault P6 N-1-1 Unstable Unstable Unstable Unstable Unstable Unstable Unstable Unstable Unstable Faciliy RAS
Location: MAGUNDEN
Antelope-Pardee & Pardee- EXiStin.g. Pastoria Energy
Pastoria-Warne, Fault P6 N-1-1 Unstable Unstable Unstable No issues Unstable Unstable Unstable Unstable Unstable Facilty R.AS andfor
Location: PARDEE system redispatch after
) initial contingency
Split Antelope-Bailey 66
Bailey-Pastoria & Baley. | pg N-1-1 Unstable | Unstable | Unstable | Unstable | Noissues | Noissues Unstable U Moissuss | Séf?é";p‘fr;ﬁﬁ'gs "
Pardee, FAULT AT PARDEE e
procedure after initial
contingency
Existing Big Creek/San
Big Creek 1-Rector & Big Joaquin Valley RAS
Creek 2-Big Creek 8, Fault P6 N-1-1 Unstable No issues No issues No issues No issues No issues Unstable No issues No issues and/or system
Location: Rector redispatch after initial
contingency
Bailey-Pardee & Pastoria- EXiStin.g. Pastoria Energy
Edmonston, Fault Location: P6 N-1-1 Unstable Unstable Unstable No issues Unstable Unstable Unstable Unstable Unstable Facilty R.AS andfor
Pardee system redispatch after
initial contingency
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Transient Stabi

ity — Big Creek Corridor (continued)

Loading % (Baseline Scenarios) Loading % (Sensitivity Scenarios)
Contingency (Alland Worst | o yeqory | C3E9OY | 508 Summer | 2031 Summer | 2036 Summer | 2036 Summer- [2028 Spring Ofr-[2031 Spring Off-{ 2028 SP HEaW | 55 oo Ligh 2028 Spring op | 0Ject & Potenti
P6) Description Renewable & o Mitigation Solutions
Peak Peak Peak Off Peak Peak Peak ) CEC Forecast |  Sensitivity
Min Gas Gen
Existing Pastoria
Bailey-Pardee & Pastoria- Energy Facility RAS
Edmonston with mitigation, P6 N-1-1 Unstable Unstable Unstable No issues Unstable Unstable Unstable Unstable Unstable and/or system
Fault Location: Pardee redispatch after initial
contingency
Existing Pastoria
Bailey-Pastoria & Pastoria- Energy Facility RAS
Edmonston, Fault Location: P6 N-1-1 Unstable Unstable Unstable No issues Unstable Unstable Unstable Unstable Unstable and/or system
Pastoria redispatch after initial
contingency
Existing Pastoria
Bailey-Pastoria & Pastoria- Energy Facility RAS
Edmonston with mitigation, P6 N-1-1 Unstable Unstable Unstable No issues Unstable Unstable Unstable Unstable Unstable and/or system
Fault Location: Pastoria redispatch after initial
contingency
SPIEIIS(g\?IEI_EEKé;1 ;BIG Existing Big
P6 N-1-1 Unstable Unstable Unstable No issues Unstable Unstable Unstable Unstable Unstable Creek/San Joaquin
CREEK 1-RECTOR, Fault Vallev RAS
Location: RECTOR Y
Existing Big
MAGUNDEN-SPRINGVILLE Creek/San Joaquin
NO. 1 & BIG CREEK 4- . . . . . . . Valley RAS and/or
SPRINGVILLE, Fault P6 N-1-1 No issues Unstable No issues No issues No issues No issues No issues Unstable No issues system redispatch
Location: MAGUNDEN after initial
contingency
System redispatch
BAILEY.1A.& 2a, Fault P6 N-1-1 No issues No issues No issues Unstable No issues No issues No issues No issues No issues after initial
Location: BAILEY !
contingency
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Summary of potential new upgrades

Concern Potential Upgrade

None identified
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Sr. Regional Transmission Engineer

2026-27 Transmission Planning Process Stakeholder Meeting
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e
SCE North of Lugo (NOL) Area

= Comprised of 55,115 and 230 kV
transmission facilities

= 1-in-10 summer peak net load of
2,012 MW in 2036

= The forecast load includes the impact
of 653 MW of BTM PV and 41 MW of
AAEE

=  Approximately 6,210 MW of existing
and committed resources comprised
of solar, geothermal, hydro, gas-fired
and storage battery

= The loads are mainly served from
Control, Kramer and Victor
substations. The area can be divided
into following subareas:
= North of Control
= Kramer/North of Kramer/Cool Water
= Victor
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SCE NOL Area Study Scenarios

= Base scenarios

No. Case Description

B1 2028 Summer Peak Summer peak load time (9/6 HE 15 PST)
B2 2031 Summer Peak Summer peak load time (9/3 HE 15 PST)
B3 2036 Summer Peak Summer peak load time (9/3 HE 15 PST)
B5 2036 Summer Off-Peak Summer shoulder load time (9/3 HE 11 PST)
B7 2028 Spring Off-Peak Spring shoulder load time (4/29 HE 19 PST)
B8 2031 Spring Off-Peak Spring shoulder load time (4/20 HE 13 PST)

= Sensitivity scenarios

No. Case Description
31 2028 SP High Renewable 2028 summer pgak condition with heavy rengwable output
and minimum gas generation commitment
3 2031 SP High CEC Forecast 2031 summer peak load condition with high CEC load
forecast
$3 2028 Spr OP Sensitivity 2028 spring shqulder-peak condition with heavy ren.ewable
output or different import level or storage charging
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Load and Load Modifier Assumptions — North of Lugo Area

BTM-PV Demand

Sty Coe | oy | MAEE | M| AT | 5 | o [ Nt |
‘MW"””"”’ggé;‘MW)Eé“
B1 1818 | -15 9 21 1 404 532 345 1914 | -95 0 0
B2 | 1831 | -25 25 49 6 452 | 511 332 1926 | -95 0 0
@ B3 | 1917 | -41 53 109 27 452 | 653 | 313 | 2012 | -95 0 0
@ BS | 1762 | -47 15 100 17 0 539 [ 436 1857 | -95 0 0
B7 732 9 12 8 1 188 | 532 0 827 -95 0 0
B8 773 -21 10 24 4 0 511 417 868 -95 0 0
% $1 1818 | -15 9 21 1 404 | 532 | 511 1914 | -95 0 0
% S2 | 1902 | -25 25 49 6 452 | 511 332 1997 | -95 0 0

q,
® S3 732 9 12 8 1 188 | 532 | 373 827 -95 0 0
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Generation Assumptions — North of Lugo Area

Energy Storage Solar Wind Hydro Thermal
5 2 S 2 5 2 5 2 - 2
sE|Ss|sE|S8s|ss|S8s| 5| 8| 55| €2
StudyCase | 2 | RS | S| S5 | S| 82| 85| 82| 85| &2
= L= | £ & £ 0 £ & £ ]
o (=] o o (=]
B1 1676 -102 2300 1787 0 0 56 39 869 802
B2 1676 -18 2300 1787 0 0 63 89 1080 860
° B3 1804 0 2498 1943 0 0 63 39 1080 453
n
(3]
= B5 1804 | -1556 | 2498 | 2342 0 0 63 o 1080 830
B7 1676 0 2208 0 0 0 63 39 1080 865
B8 1676 | -1436 | 2300 | 2211 0 0 63 39 1080 687
_ S1 1676 -102 2300 | 2171 0 0 56 39 869 802
s
’Z,' S2 1676 -18 2300 1787 0 0 63 o 1080 860
(<]
n
S3* | 1676 0 2208 1744 0 0 63 39 1080 865
Note: *A negative number indicates battery charging
**2028 Spring Off-Peak Sensitivity case condition is with heavy renewable output
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Previously approved transmission projects modeled in base cases

. * First Year
Project Name ISD Modeled

New Coolwater 230/115kV Transformer Bank 2029 2031
Inyo 230kV Shunt Reactor 2026 2028
3rd Lugo 500/230kV Transformer 2029 2031
Lugo 230 kV CB Upgrade 2031 2031
Lugo-Victor 230kV Nos. 1, 2, 3 & 4 Lines Reconductor 2028 2031
Kramer-Victor 115kV Lines 230kV Conversion 2033 2036
Kramer-.Coonater 115 kV Line Looping into Tortilla 115 kV On Hold Not Modeled
Substation
Tortilla 115 kV Capacitor Replacement 2029 2031
Victor 230 kV Switchrack Reconfiguration 2028 2028

* July 2026 Transmission Development Forum

&> California ISO

Slide 209



Reliability Assessment Preliminary Results
Summary
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@Victor 1A, 2A, & 3A 230/115kV Transformer Banks

Ivanpah II*
Control

Observations

. Victor 1A, 2A and 3A 230/115kV transformer banks become
overloaded under:

— Category PO outage — Base case overload on Victor 2A
bank (2036SP)

— Category P3 outage — Loss of Baldy Mesa generation
followed by the loss of any single Victor 230/115kV
transformer will overload remaining transformer bank
(2028SP, 2036SP, 2036SmrOP)

— Category P6 outage — Loss of any two Victor 230/115kV
transformers overload the remaining transformer bank
(2028SP, 2028SprOP, 2036SP, 2036SmrOP, 2028SP

Sens.)

Potential Mitigations
. For PO contingency, utilize system redispatch and increase
generation at Kramer 115kV
. For P3 and P6 contingencies, there are few options being
reviewed:
— Option 1: Utilization of existing spare Victor 230/115kV
bank and DR at Victor 115kV
—  Option 2: Victor Bank Replacement

—  Option 3: BESS addition on the 115kV system

&> California ISO

Randsburg Mountain Pass I—
Inyokern Bakerl»
Dunnsidingl>
Kramer Tortilla
L _
Sandlot
L l
Roadwa '
v Coolwater
I Legend:
500 kv —
230 kv
115 kv
Victor(
A
Lugo
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(DVictor — Roadway 115kV Line,
(@Roadway — Kramer 115kV Line &
(3®)Victor — Kramer 115kV Line

Observations

. Victor — Roadway 115KV line, Roadway — Kramer 115kV line and
Victor — Kramer 115kV line become overloaded under:

— Category PO outage — Base case overload on Victor —
Roadway 115KV line (2028SP Sensitivity)

— Category P3 outage — Loss of Baldy Mesa generation
followed by the loss of Kramer - Victor 230 kV line will
overload Roadway — Kramer 115kV line (2028SP
Sensitivity)

— Category P6 outage — Loss of Victor — Roadway 115kV and
Kramer - Victor 230kV Line will overload Roadway —
Kramer 115kV line (2028SP, 2028SP Sensitivity,
2028SprOP)

Potential Mitigations
. For PO contingency, utilize congestion management.
. For P3 and P6 contingencies, Mohave Desert RAS is sufficient.

&> California ISO

Ivanpah II*
Control

Randsburg Mountain Pass I—
Inyokern Bakerl»
Dunnsidingl>
Tortilla
Sandlot
n l
i
Coolwater
Legend:
500 kv
230 kv
115 kv
Victor
A
Lugo
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@Sandlot — Kramer 230 kV Line

Observations
Ivanpah
Control

. Sandlot — Kramer 230kV line becomes overloaded under:
— Category PO outage — (2028SP Sensitivity)
Randsburg

iT

Mountain Pass

Inyokern Baker

@ Dunnsiding

Potential Mitigations
. Congestion Management

=

Kramer Tortilla
(@Kramer 1A & 2A 230/115 kV Transformers 0'®
Sandl
==
Observations Roadway Coollwater
. Kramer 1A & 2A 230/115 kV transformers become overloaded under: F
— Category P3 outage — Loss of Resurgence units followed by loss Legend:
of Kramer 1A or 2A (2028SP and 2028SP Sens.) oo
Potential Mitigations 115 kv

. Mojave Desert RAS Victor E_

Lugo
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(DCoolwater 230/115kV Transformer &
@Tortilla — Tap 705 115kV Line - -

Control
Mountain Pass I—

Inyokern Bakerl»
Dunnsidingl>

Observations

. Coolwater 230/115kV Transformer & Tortilla — Tap 705 115kV line Randsburg
diverges or become overloaded under:

— Category P6 outage — Loss of Kramer — Coolwater 230kV
line and Sandlot — Kramer 230KV line (2036SP — Diverge,
2036SmrOP)

— Category P7 outage — Loss of Kramer — Coolwater 230kV

line and Sandlot — Coolwater 230kV line (2036SP) i ™
Kramer Tortilla
Potential Mitigations T @
. Planned Kramer CRAS sandlot C)
) NS
(@ Coolwater — Tap705 115kV Line ]
Observations Roagway Coolwater
. Coolwater — Tap705 115kV line is overloaded under: I Legend:
— Category P7 outage — Loss of Kramer — Coolwater 230kV ggg 'Ix
line and Sandlot — Coolwater 230kV line (2036SP) 115 kV
Potential Mitigations Victor ===
. Planned Kramer CRAS
Lugo
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@Kramer — Coolwater 230kV Line

Observations
. Ivanpah
*  Kramer — Coolwater 230kV line becomes overloaded under: Control P

— Category P3 outage — Loss of Lockhart generation followed
by the loss of Sandlot — Kramer 230kV line (2028SP)

Randsburg Mountain Pass

iT

Inyokern Baker

Potential Mitigations
. Mohave Desert RAS
. Redispatching the Kramer 115kV, Coolwater 115kV, Inyokern

Dunnsiding

T

115kV and Control 115kV system
Kramer Tortilla
- Sand|
(@Kramer — Coolwater 115kV Line ik
Observations
. Roadway
. Kramer — Coolwater 115kV line becomes overloaded under: Coolwater
— Category P6 outage — Loss of Kramer — Accelerate 115kV I Legend:
line and Coolwater 115/230kV transformer (2036SmrOP) 500 kv
230 kv
115 kv
Potential Mitigations Victor ===
. Redispatching the Kramer 115kV, Coolwater 115kV, Inyokern
115kV and Control 115kV system

Lugo
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(MlIvanpah 3A & 4A 230/115kV Transformers

Observations
. Ivanpah 3A and 4A 230/115kV transformers become overloaded under:

—  Category P1 outage — Loss of either lvanpah 3A or 4A 230/115kV
Transformer (2031SprOP)

—  Category P3 outage — Loss of Dagget Solar followed by the loss
of either lvanpah 230/115kV Transformers will overload the
remaining transformer (2031SprOP)

Potential Mitigations
. Ivanpah Area RAS

&> California ISO

Control

Randsburg

Inyokern

Mountain Pass

Ivanpa

Baker

iT

T

Dunnsiding
Kramer Tortilla
]
Sandlot
1 I
1
Road
cagway Coolwater
I Legend:
500 kv
230 kv
115 kv
Victor S
]
Lugo
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(DLugo 500/230kV Transformers

Observations
. Lugo 1AA, 2AA and 3AA 500/230kV transformer becomes
overloaded under:
— Category PO outage — Base case overload on Lugo 2AA
transformer (2028SprOP Sensitivity)
— Category P6 outage — Loss of Lugo 1AA or 2AA 500/230kV
transformer followed by the loss of Lugo — Pisgah 230kV
line (2028SP Sensitivity)

Potential Mitigations
. For PO contingency, utilize Congestion Management

. For P6 contingency, utilize existing High Desert Power Plant RAS
or Planned Victor CRAS

&> California ISO

Ivanpah I F
Control

Randsburg Mountain Pass I—
Inyokern Bakerl»
Dunns idingl>
Kramer Tortilla
Sandlot
-_ |
!
Roadway Coolwater
I Legend:
500 kv
230 kv
115 kv
Victor S
Lugo Mesa Cal
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Low/High Voltage Issues

Waltage PL [Baseline Scenarios) Waltage PU [Sensitivity Scenarios)
2028 5P
Substation Contingency [l and ‘warst PE] Category | Category Description | 2028 Summer | 2031 Summer | 2036 Summer | 2036 Summer-| 2028 Spring 2031 Spring Hezuy 20315P High 2025 0P
Feak Feak Feak OFff Peak Off-FPeak Off-FPeak Fenewable & | CEC Forecast Sensitivity
Min Gas Gen
= - x = = = = = = = = = =
241008 ACCELERATE 115 ky |0 1-55-P12 Loss of Looks ster- = -1 09¢W<105 [ 09¢w<105 [ 09¢w<105 [ 09<w<105 | 09<W<105 | 0.9<W< 105 | 09< W< 105 106 0.9<W<105
Segs2-Tortilla Mo, 1115 kY line
24723 CONTROL 115 kY Base Case PO Base Case 03<Ww<105 [ 09<w<10s [ n9<wetos [ n9cwetos 106 09<Y<105 | 0.9<W<105 [ 0.9< W< 105 106
24724 OXKEOW B 15 kY Base Case PO Base Case 03<Ww<105 [ 09<w<10s [ n9<wetos [ n9cwetos 106 09<Y<105 | 0.9<W<105 [ 0.9< W< 105 106
24727 HOLGATE S kY E}ﬁ%ﬂﬁn—.‘fss of Kramer-Holgate P M-1 09<W<105 106 03<w<105 | 09<w<105 [ n9<wve10s [ n9<wve1os | n9cwetos 106 0.9<4<105
2472BIMYO TS kY Base Case PO Base Case 03<Ww<105 [ 09<w<10s [ n9<wetos [ n9cwetos 106 09<Y<105 | 0.9<W<105 [ 0.9< W< 105 106
24762 TAP4ET 15k El—ﬁgiﬁn":‘ss of Kramer-Holgate P M-1 0.9<W<105 106 03<W<105 | 09<w<105 [ n8<w<105 [ 09<w<10S | 09<w<105 106 0.9<4< 105
24TEIEDWARDS 115 kW El—ﬁ.—siﬁn";ss of Kramer-Holgats =] -1 0.9<4<105 106 09<Y<105 | 0.9<W<105 [ 0.9<v<105 | 0.9<W <105 | 0.9< W< 105 106 0.9<W< 105
247TELEE VINE 115 kW Biase Case =] Biase Case 09<W<105 106 09<W<105 | ng<we1os 106 106 0.9<4<105 106 106
24896 BORAR 115 kW El—ﬁgiﬁn";ss of Kramer-Holgats =] -1 0.9<4<105 106 09<Y<105 | 0.9<W<105 [ 0.9<v<105 | 0.9<W <105 | 0.9< W< 105 106 0.9<W< 105
25782 BISHORPS 115 kv Base Casze =] Base Casze 08<W<105 [ 08cwe1os [ n8cwe1os [ n8cwc1os 106 09105 | 0.9<W<105 [ 0.3<W< 105 106
25784 BISHOPY 115 kv Base Case PO Base Case 03<Ww<105 [ 09<w<10s [ n9<wetos [ n9cwetos 106 09<Y<105 | 0.9<W<105 [ 0.9< W< 105 106
El—fgaglfh';f‘:s efLugo-tictoril Pl -1 0.9¢W<10s 110 09¢W<105 [ 09w <105 [ 09¢w<10S [ 09<w<105 | 09< <105 | 09<W<105 | 09< W< 105

Potential Mitigations
. System redispatch and utilize capacitors at Tortilla, Kramer and Edwards 115kV
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Low/High Voltaae Issues
Yoltage PUBaseline Scenarios] Yaoltage PU [Sensitivity Scenarios]
20268 5P
Substation Contingency (Al and Warst PE] Category | Category Description | 2028 Summer | 2031 Summer | 2036 Summer [ 2036 Summer—| 2028 Spring 2031 Spring Heawy 2031 5P High 2025 0P
Peak Peak Peak Off Peak Off-Peak Off-Peak Pernswable & | CECFaorecast Sensitivity
Min Gas Gen
= = x| = = = = = = = = = =
241008 ACCELERATE 115Ky |T22 P21 Line TORTILLA 118.0t | 0y || Secrionwio Faul | 0.9<¥<105 | 0.9<V <105 | 08<W<105 | 0A<VLLO5 | 08<Y<105 | 0.9<W<105 | D8<V<105 108 08<W 108
TAPTOS  115.0 Circuit 1
24TZ3COMTROL NS kW P2_8_P2.1 Line TAF.'?D? 5.0t Pz Line SectionwioFault | 03¢ {105 | 03<W<105 | 03¢V <105 [ 094105 1.08 09<W<105 | 09105 | 09105 | 09<W<105
COMTROL  115.0 Circuir 1
24724 OxB0W B 1S kW P2_8_PZ.1 Line TAF.'?D‘:; T15.0ta Pz Line SectionwioFault [ 03<W <105 | 03<W<105 | 0.3< V<105 [ 09<W <105 1.06 09<W<105 | 09<W<105 | 09<W<105 | 09<W<105
COMTROL 15,0 Circeit 1
PZ_1_P21 Line COLWATER 115.0 . .
‘o DUMMSIDE 115, 0 Circuit 1 Pz Line SectionwioFault [ 0.9<% <105 0.90 1.05 107 09<W<105 | 09<W<105 | 094105 0.90 09105
24774 OUMMSIOE - 1S kW
PZ_58 P21 Line BAKER 1150t . .
MTHP&SS  115.0 Cirouit 1 Pz Line SectionwioFault | 0.9¢%W£1.05 0.50 09<W<105 | 09105 | 09105 | 09<W<105 | 09<W<105 0.59 0.9<W<105
FPz_1_Fz1 Line COLWATER 115.0 . .
o OUMMNSIOE 1150 Circuit 1 Pz Line SectionwioFaul [ 0.3<%W <105 0.30 105 09<W<105 | 09<W<105 | 09<W<105 | 09<W<105 0.30 0.9<W<105
2477TBAKER 115KV P2_7_PZ1 Line BAKEF! 5.0 Pz Line SectionwioFault [ 0.9<% <105 0.90 09<W<105 | 09105 | 009<W<105 | 09<W<105 | 094105 0.90 09105
DOUMMSIOE  115.0 Circuit 1
PZ_58 P21 Line BAKER 1150t . .
MTHPASS 1150 Cirouit 1 Pz Line Section wio Fault 0.5d 0.51 09<W<105 | 09105 | 09<W<105 | 09105 087 0.50 09<W<105
Pz_3_Fz1 Line TAPTIO 15010 . .
24730 COS0 TS EY IWNYORERN 15,0 Circuit 1 Pz Line Section wio Fault | 089<v <105 | 0.9<VW <105 | 0.9< W <105 105 1.08 105 09<W<105 | 09105 | 08105
PZ_9 P21 Line TAPTIO M50t . .
24T TAPTIO 1S kY IMYOKERN 15,0 Circuit 1 Pz Line SectionwloFault | 0.9<% <105 | 09<W< 105 | 0.9<V <105 105 106 105 09<W<105 | 09<W<105 | 094105
PzZ_3 P21 Line TARPTIO 15010 . .
24865 TAPTESE 115 kY IMYORKERN 15,0 Circuit 1 Pz Line SectionwioFault | 0.3<W <105 | 03<W< 105 | 0.9< V<105 105 107 105 09<W<105 | 09<W<105 | 09<W<105
Pd_z_Lugo - Wictorville 500 k'Y and
Luge - Vincent Mo, 2 500 kY - SLG 1S P4 Stuck Breaker 11 09<V<105 | 09<VW<105 | 09«<W<105 | 09«<W<105 | 0.9<W<105 11 09<W<105 | 09<W<105
cycle Fault st Luge S00

Potential Mitigations

. System redispatch and utilize capacitors at Tortilla and Kramer. Additionally, adjust Ivanpah transformer tap as
needed.
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Low/High Voltage Issues

Substation

Contingency [All and \Worst PE]

-

Category

-

Category Description

Yoltage PU (Baseline Scenarios]

Yaoltage PU [Sensitivity Scenarios]

2028 Summer
Feak

2031 Summer

Peak

2036 Summeer
Peak

T -

2036 Summier—
Cff Peak

2025 Spring
Cff-Feak

2031 Spring
Cff-Feak

2025 5P
Hezwu
Rerzwsble &
Min Gas Gen

-

2031 5P High
CECFarecast

z0z28 0P
Sensitivity

24723 INv0 230k

P3_1054_P3 Loss of Daggett 1 Uit 10O
1and 0P Inue-Cottonwd Mo 1230
W lime

P3

G-1M-1

09<W<105

0.81

094105

094105

094105

094105

094105

094105

094105

F3_1531_P3 Loss of Daggett3 Unit (O
ALL and OWP Inyo-Cattarmw d Mo 1
230KV line

P3

G-M-1

09<W<105

ora

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

FP3_15964_P3 Loss of Resurgence 1
Urit I0 ALL and D'F Inuo-Cottonwd
Mo 1230 kY line

P3

G-M-1

09<W<105

ora

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

0.0

09<w<105

P3_1813_F3 Loss of Mawl Project
Urit 10 ALL and OMF Inuo-Cottonwd
Mo 1230 kY line

P3

G-M-1

03<W<103

077

034V <105

034V <105

034V <105

034V <105

034V <105

034V <105

034V <105

P3_ 2293 _P3 Loss of Rush Unit 1D 1-2
and OWP Inyo-Cottonwd M. 1230 kW
line

P3

G-1M-1

03<W<105

0.73

094105

094105

094105

094105

094105

094105

094105

P35 2358 P33 Loss of HiSSolar All Units
and WP Inyo-Cottonwd Mo, 1230 kW
line

P3

G-M-1

09<W<105

(A

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

ora

09<w<105

FP3_2415_P3 Loss of Lundy Unit I001-
2 and O'WP Inyo-Cotonwd Mo, 1230
k' line

P3

G-M-1

09<W<105

(A

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

F3_2653_F3 Loss of Bishop Creek 2
Urit 10 1.and O%'F Inwa-Cottorw d Mo, 1
230KV line

P3

G-r-1

0.3<W <103

076

034V {105

034V {105

034V {105

034V {105

034V {105

034V {105

034V {105

P3_2763_P3 Loss of Bishop Creek 4
Urit I01-5 and O'F Inyo-Cottarw d
Mo 1230 kY line

P3

G-1M-1

03¢ <105

0.7z

034105

034105

034105

034105

034105

077

034105

P3_1054_P3 Loss of Daggett 1 Uit 10O
1and WP Inyo-Cottonwd e, 1230
K\ lime

P3

G-M-1

09<W<105

051

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

P3_1531_F3 Los=s of Daggettd Unit IO
ALL and OWP Inyo-Cattarmw d Mo 1
230KV line

P3

G-M-1

09<W<105

ora

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

ora

09<w<105

FP3_1564_F3 Loss of Resurgence 1
Urit I0 ALL and DMF Inyo-Cottonwd

Potential Mitigations

P3

G-M-1

. System redispatch and utilize Inyo Reactor
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09<W<105

ora

09<w<105

09<w<105

09<w<105

09<w<105

09<w<105

0.0

09<w<105
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Low/High Voltage Issues

Walage PUEaseline Scenarios] Walage P [Sensitivity Scenarios]
2028 SP
Substation Contingency (Al and wWaorst PE] Caregory | Caregory Description | 2028 Summer | 2031 Summer | 2036 Summer | 2036 Summer-| 2028 Spring 2031 Spring Hesuy 2031 5P High 2025 0P
Peak Pesk Pesk Off Peak Off-Pesk Off-Pesk Fenewable & | CEC Forecast Sensitivity
Min Gas Gen

- - g -~ -~ - =y - - - - - -
P3_1S61_P3 Loss of Resurgence 1
Urit I0 ALL and Colw ater-Segs2- P3 G- 09<Y<105 | 0.3<V< 105 0.87 09<W<105 | 093<W<105 | 0.3<W< 105 | 09<Ww<105 | 0.3« W< 105 | 0.8 < W< 105
Tortilla Fo. 1 TIS kY line

241005 ACCELERATE 115 KW
P3_Z136_F3 Loss of Bush Unit ID1-2
and Colw ater-Segs2-Tortilla Mo 1115 F3 S-1-1 03<W<105 [ 034105 055 DI<W<105 | 034105 | 03105 | 0.93<W<105 | 0.93<W<105 | 0.3 <105
kW lire
P3_1561_P3 Loss of Resurgence 1
Unit I0 ALL and Colw ater-Segs2- P3 G-1M-1 0.9<W< 105 | 0.9< V<105 0.86 D9<W<105 | L9<W<105 | L9< W< 105 | 09<w< 105 | OL9< W< 105 | O.9< w105
Tortilla Mo, 1 TIS kY line
247S3ITORTILLA TS kW

P3_2136_P3 Loss of Fush Unit ID1-2
and Colw ater—Segs2-Tortilla Mo 1115 P3 G- 09<Y<105 | 0.3<V< 105 0.87 09<W<105 | 093<W<105 | 0.3<W< 105 | 09<Ww<105 | 0.3« W< 105 | 0.8 < W< 105
KW line

Potential Mitigations

. System adjustments and utilize capacitors at Tortilla and Kramer

Voltage PU [Bassline Scenarnios]

Uoltage PU (Sensitivity Scenarios]

2025 SP
Substation Contingencu (Al and Waorst PE) Category | Category Description | 2028 Summer | 2031 Summer | 2036 Summer | 2036 Summer—| 2028 Spring 2031 Spring He sy 2031 SP High z0zs 0P
== == = =l OFf Peak OFf-FPeak Off-FPeak Fernswsable & | CEC Forecast Sensitivity
Min Gas Gen
= - E 4 - = = - o - = = = =
PE_dd41Z2_PE Loss of Kramer—Accslerats Mo
24716 COLWATER 1S KW 1S k'Y lime and Colw ater Mo 1 T1S/I230 KW PE M-1-1 039<%<105 | 09105 0,54 077 03<W<105 | 092105 [ 0.9V 105 [ 093105 ( 0.9« 105
tramsformer
PE_dd41Z2_PE Loss of Kramer—Aocelerare ko 1
Z24TFSI TORTILLA 115 kW S k'Y lime and Calw ater Mo 1 11S/IZ230 kW PE M=1-1 03<W%<105 | 08<W <105 050 076 03<W<105 | 03105 | 03105 [ 03<W<105 (| 03< W< 105
tramsfarmer
FPE_4412_FE Loss of Kramer—Accelerate MNo. 1
Z47ES TAPTOS TSk 1S kW line and Colw ater Mo, 1115230 kKW FE M=-1-1 039<%<1.05 | 09105 0.54 077 039<%<105 | 092105 | 03105 [ 031050 [ 0.9 W< 105
transformer
PE_dd41Z2_PE Loss of Kramer—Accslerats Mo
Z47FT1IGALE TS kW 1S k'Y lime and Colw ater Mo 1 T1S/I230 KW PE M-1-1 039<%<105 | 09105 0,54 077 03<W<105 | 092105 [ 0.9V 105 [ 093105 ( 0.9« 105
tramsformer
PE_d41Z2_PE Loss of Kramer—Accelerars Mo 1
Z4TTITIEFORT 115 kW 1S kW line and Calw arer Mo 1 11SIZ250 1y PE M-1-1 03< w105 03<wW<10s5 0.s2 076 03<W<105 03<Ww<10s 0.3<%W <105 0.3<W <105 03<W<105
rramsformer
FE_d412_F5 Loss of Kramer—Accelerats MNo. 1
24774 OUMMSIDE 115 kKW S k'Y line and Colw ater Mo, 1 11SIZ230 kWY (al=] h=1-1 039<%<1.05 | 09<We 105 087 0.7 039<W<105 | 09<W<105 [ 0.93<W<105 [ 0.93<W<1.05 ( 0.9< W< 105
transformer

Potential Mitigations

System adjustments and potential New Coolwater CRAS
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Low/High Voltage Issues

'\.l'oltage_F'U [Baseline Sc‘:u‘enalioS]

i.l;oltage PU [Sen;itil.lity Scenario‘s]‘

2025 5P
Substation Contingency (Al and Worst PE] Category | Category Description | 2028 Summer | 2031 Summer | 2036 Summer | 2036 Summer-| 2028 Spring 2031 Spring Heawy 20315F High 2025 0P
Peak Peak Peak Off Peak Qff-Peak Off-Peak Renewable & | CEC Forecast Sensitivity
Min Gas Gen
- - E g - Ed = = = = = - - -
PE_3TE0_PE Loss of Kramer-Colw ater Mo, 1115
24716 COLWATER TS kW kY line and Calw ater-Segs2-Tortilla Mo, 1115 kW PE M-1-1 0.73 09<W<105 | 03<W<105 | 034N <105 0.58 0.9<Y<105 0.76 09<Y<105 | 0.3<W<1.05
line
PE_2393_PE Loss of Osbow [Dixie Walley)
24728 INV0 TS KW Praject and 0P Inyo-Cottonw d Mo, 1230 kW PE M-1-1 0.23 09<W<105 | 093<W<105 | 03V C105 | 094105 | 094105 | 09<W <105 | 09<W<{105 [ 0.3<W <105
line
PE_2393_PE Loss of Osbow [Dixie Walley)
Praject and 0P Inyo-Cottonw d Mo, 1230 kW PE M-1-1 0.20 09<W<105 | 03<W<105 | 034N <105 0.58 09<W<105 | 0.9<Y<105 | 0.9<W< 105 | 0.3« <105
line
PE_458d46_PE Lass of BishopCreek3d-Contral
Mo 115 kY line and D% Inyo-Cottormw d Mo, 1 PE M-1-1 0.53 09<W<105 | 093<W<105 | 0034105 | 094 <105 | 0.3< V<105 0.58 09<Y<105 | 0.3<W<1.05
230 kV line
PE_4331_PE Loss of CazaDiablo-Control Ma.1
ZA4TI0INYOPS  TISkW 15 K\ line and D'WF Cottorw d-Barren Ridge PE M-1-1 0.87 09<W<105 | 093<W<105 | 03V C105 | 094105 | 094105 | 09<W <105 | 09<W<{105 [ 0.3<W <105
Mo 1230 kY line
PE_S569_PE Loss of 0P Cottorw d-Barren
Ridge Mo. 1230k line and Contral-Casa Oisbla PE M-1-1 0.87 09<W<105 | 093<W<105 | 0034105 | 094 <105 | 0.3< V<105 0.58 09<Y<105 | 0.3<W<1.05
line-shunt capacitar 115.0
PE_S5T0_PE Loss of 0P Cottorw d-Barren
Ridge Mo. 1230k line and From OxbowB- PE M-1-1 0.23 09<W<105 | 093<W<105 | 0034105 | 094 <105 | 0.3< V<105 0.23 09<Y<105 | 0.3<W<1.05
Oxbowh line-shunt capacivor 2300
PE_3TE0_PE Loss of Kramer-Colw ater Mo, 1115
ZATTIGALE  TISKW kY line and Calw ater-Segs2-Tortilla Mo, 1115 kW PE M-1-1 0.73 09<W<105 | 03<W<105 | 034N <105 0.58 0.9<Y<105 0.76 09<Y<105 | 0.3<W<1.05
line
PE_3TE0_PE Loss of Kramer-Colw ater Mo, 1115
ZATTITIEFORT  TSkW KV lime and Calw ater-Segs2-Tartilla Ma 1115 kY PE M-1-1 0.7z 05<W<105 | 03105 | 03N <105 0.s7 05105 0.74 03<W<105 | 03<W105
line
PE_3TE0_PE Loss of Kramer-Colw ater Mo, 1115
24774 DUNNSIOE - TS kW kY line and Calw ater-Segs2-Tortilla Mo, 1115 kW PE M-1-1 0.7 09<W<105 | 093<W<105 | 0034105 | 094 <105 | 0.3< V<105 0.0 09<Y<105 | 0.3<W<1.05
line
PE_3TE0_PE Loss of Kramer-Colw ater Mo, 1115
ZATTTBAKER  11SkV kY line and Calw ater-Segs2-Tortilla Mo, 1115 kW PE M-1-1 0.82 09<W<105 | 093<W<105 | 0034105 | 094 <105 | 0.3< V<105 0.54 09<Y<105 | 0.3<W<1.05
line
PE_2393_PE Loss of Osbow [Dixie Walley)
Praject and 0P Inyo-Cottonw d Mo, 1230 kW PE M-1-1 0.56 09<W<105 | 03<W<105 | 034N <105 0.76 09<W<105 | 0.9<Y<105 | 0.9<W< 105 | 0.3« <105
line
Potential Mitigations
. System redispatch and utilize Inyo Reactor
. OP-127
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Low/High Voltage Issues

'\.l'oltage_F'Ll [Baseline SE;‘:-narios] ) ) ;\.l;oltage PU [Sen;iti-.lity Scenario-s].
2028 5P
Substation Contingency (Al and w'orst PE) Category | Category Description | 2028 Summer | 2031 Summer | 2036 Summer | 2036 Summer-| 2025 Spring | 20315pring Heau 20315P High Z0ZE0P
Peal Pealk Peak O Peak Off-Peak Off-Peak Rerewable & | CEC Forecast | Sensitivity
Min Gas Gen

[-] [-] [ [-] [-] [-] [-] [-] Ei [-] [-] [-] [-]

PE_3TELPE Lass of Kramer-Calwster Na. 1115

ATSITORTILLA Tk | e T e P5 M-1-1 0.9¢w<105 | 0.9¢w<105 | 0.9¢Y¥<105 | 0.9<Y <105 061 09<Y<105 | 0.9<v<105 | 03<v<i0s 116

24TTIGALE 115KV PE_ITELPE Loss of Kramer-Loluater Mo 1115 | o M-1-1 0.9¢w<105 | 0.9¢w<105 | 0.9¢W<105 | 0.9<¢V< 108 061 09<V <105 | 0.9<y<105 | 09cvetns 115
kW lime and Kramer-Tarilla No. 1115 kY line

24TTATEFORT  15kY PE_ITELPE Loss of Kramer-Loluater Mo 1115 | o M-1-1 0.9¢w<105 | 0.9¢w<105 | 0.9¢W<105 | 0.9<¢V< 108 061 09<V <105 | 0.9<y<105 | 09cvetns 115
kW lime and Kramer-Tarilla No. 1115 kY line

24774DUNNSIDE TiSky | 1o (B LPE Loss of Kramer-Lelvater M 1115 | M-1-1 0.9¢w<105 | 0.9¢w<105 | 0.9¢Y¥<105 | 0.9<Y <105 0.7 0.9<Y<105 | 08<v<105 | 08¢y 105 110

kW line and Kramer-Tortilla Mo, 1115k line

Proposed Mitigation:
. System redispatch and utilize capacitors at Tortilla
. Potential new Coolwater CRAS
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Transient Stability Results

Transient Siabiity Perormance
Basline Scenarios Sensiivity Scenarios
Cawegory
Consngency CEOV | Desergson | 2003Gunmer | 2031 Summer | 2035 Summer | 2036 Summer-OF | 2028 Spring OF | 2031 Spring OF sz gwi;:;amzn 0318PHgh | 20280P Poienial Visgason Sousons
Peak Peak Peak Peak Peak Peak Gas Gen CEC Forecast Sensilvity
[] [] [] [] [] [ [ [ [ -] [
Lugo 1AA or 2AA 500230 KV Transformer Bank P1 N-1 WECC Creeria | WECC Crieria | WECC Créera No lssues No lssues Nolssyes | I'ECCCrera | WIECC Crieria No lssues Mohave Desert RAS
Nat Met Naot Met Naot Met Not Met Not Met
i WECC Crieria | WECC Crieria | WECC Crieria WECC Criteria | WECC Crieria | WECC Criieria | WECC Criteria | WECC Criieria 5
Kramer-Vicor No. 1 230V TIL Pl -1 Nat Met Nat Met Nat Met o lssuss Nat Met Naot Met Not Met Not Met Not Met Mo MRAS
Kramer-Coolwater 230 kv TIL P1 N-1 No lssues Mo lssues No lssues No lssues WECC Crezria | WECC Crieria No lssues No lssues WECE Crizria Mohave Desert RAS
Naot Met Not Met Not Met
Lugo - Pisgah No. 1 220 KV and Lugo - Vicor No. 3 220 KV - SLG 15 cyce faut 21 Lugo 220 P4 SuckBreater | Noksues | o0 R e esues No lssues No lssues No lssues Nokssuss | "ECC TRy eqye  |EXSTG High Desert Pawer ProfciRAS and Flanned
Nat Met Not Met Vidor CRAS
WECC Criieria | WECC Criieria WECC Crieria | WECC Crieria Exising High Desert Power Project RAS and Planned
Lugo - Vicior No. 4 220 kV and Lugo 2AA Bank - SLG 15 cycle fault at Lugo 220 P4 Stuck Break Nol Nol Nol Nol Nol
uge r NO. a uga ni ugo reaker Not et Not Met 0 lssues 0 lssues 0 Issues 0 [ssues Net Met Net e 0 [ssues Vicor CRAS
Kramer - Sandiot 220 kV and Cochiater - Sandiot 220 KV - SLG 15 cyce fauk a Sandiot 220 P4 suckBreaker | 0 O G e No Issues Nolssyes | I'CCCCrera | WECCCriera | WECCCristia | )\ | WECC Crisra Planned Kramer CRAS
Naot Met Naot Met Not Met Not Met Not Met
Coolwater - Kramer 115 KV and Kramer -Vicior 115 KV - SLG 15 cycle fauk at Kramer 115 P4 Stuck Braaker WEK]:[ :42?"3 Mo lssues Mo lssues Mo lssues No lssues No lssues WEE; ‘hJAI:IEHa No lssues No lssues Planned Kramer CRAS
Mon-Redundant | WECC Criieria WECC Criteria WECC Criteria WECC Crieria
Conircl 115 kv East Bus P& Invesigate Cplons fo Add Redundant R
Relay ot Vit o Vet Mo Mt Nt Mt vestgate Opto ey
Mon-Redundant | WECC Criieria WECC Criteria
Kramer 115 kv East Bus P& No Issues Mo Issues Invesigate Cplons fo Add Redundant R
Relay ot Vit Mo Mt pio ey
Mon-Redundant | WECC Criieria WECC Criteria
P5.3.13c Kramer 230 kV P& No Issues Mo Issues Invesigate Cplons fo Add Redundant R
Relay ot Vit Mo Mt pio ey
. Mon-Redundant | WECC Criieria WECC Criteria
Kramer - Vicior Mo. 1 220 KV Line P& No Issues Mo Issues Invesigate Cplons fo Add Redundant R
Relay ot Vit Mo Mt vestgate Opto ey
. Mon-Redundant | WECC Criieria WECC Criteria
Kramer - Vicior Mo. 2 220 KV Line P& No Issues Mo Issues Invesigate Cplons fo Add Redundant R
Relay ot Vet Mo et pio ey
. Mon-Redundant | WECC Criieria WECC Criteria
Vicior - Lugo No. 1220 KV Line P& No Issues Mo Issues Invesigate Cplons fo Add Redundant R
‘9 Relay ot Vit Mo Mt pio ey
. Mon-Redundant | WECC Criieria WECC Criteria
Vicior - Lugo Ne. 2 220 KV Line P& No Issues Mo Issues Invesigate Cplons fo Add Redundant R
‘9 Relay ot Vit Mo Mt vestgate Opto ey
. Mon-Redundant | WECC Criieria WECC Criteria
Kramer - Inyokern - Randsburg Ne. 3 115 KV Line P& No Issues Mo Issues Invesigate Cplons fo Add Redundant R
¥o & Relay ot Vit Mo Mt pio ey
. Mon-Redundant | WECC Criieria WECC Criteria
Kramer - Vicior 115 KV Line P& No Issues Mo Issues Invesigate Cplons fo Add Redundant R
Relay ot Vit Mo Mt vestgate Opto ey
. Mon-Redundant | WECC Criieria WECC Criteria WECC Criteria WECC Crieria
Vicior - Roadway 115 KV Line P& Invesigate Cplons fo Add Redundant R
2 Relay ot Vit o Vet Mo Mt Nt Mt pio ey
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Transient Stability Results

Transient Stabiity Performance
Baseine Scenarios Sensilviy Scenarios
Cagory
Coninge 0 - 2024 5P H Poienial Milgaton Soluions
gt CEOY | Desrpion | o023umer | 2031 Summer | 203 Sunmer | 2096 Sunmer-OF| 2028 Sping OF: | 231 Sprg OF Rmammﬂ WPHG | 20 %
Peak Peak Feak Peak Peak Peak (235 Can CECForecast |  Sensiiviy
B B B B B [ [ [l [l ] [ ki
Lugo 1A% and 244 5001230 Y Transhmer Bank 5 1 Usbe | Noksses | Nokses | Nokwes | Unsae | Nobsies | Unsme | Nokses | Unste [P0 Hgnmnxﬁ:msm Pamed
WECC Crieria WECC Crieria Vot DesetRAS yh ah Opion 0 ycem
Keater 14 or 24 230/115 Y Transbrmer Bank and Kramer-Vicor No. 1 or No. 2230 W TIL | 5 N1 th :ﬂe[ Nolsues | Noksues | Noksues | MNoksues | Noksues th KM Noksues | Nolssues | Redispach ncrease generaion on e 115 KV
sysiem (Kramer, Coolwater, Inyokern, Conirol)
Kramer-Vicor No. 1 and No. 2 230 KV TIL P§ h-1-1 Unstable Unstable No lssues No lssues No lssues Unstable Unstable Unstable No Issues Mohave Desert RAS
System Redispacch: Increase generafion on fhe 115
ramer-Inyokern-Randsburg No. 1 115KV TiL and Kramer-Inyokern-Randsburg Ne. 3 115KV T P h-1-1 No Issues No lssues No lssues Unstable Unstable Unstable No lssues Mo lssues Unstable
ey " w " ¥ sysn (Keaner, Cooluer, inyokem, Coneel]
. System Redispacch: Increase generafion on fhe 115
Controkinyo 115 KV TIL {Path 60) and Conirok-Coso-Haiwee-Inyokern 115 KV TIL P§ h-1-1 No Issues No lssues No lssues Unstable Unstable Unstable No lssues Mo lssues Unstable
y° (Pahe) W ¥ sysn (Keaner, Cooluer, inyokem, Coneel]
. WECC Criieria WECC Crieria Exising High Desert Power Project RAS and Planned
Lugo - Viclor No. 1 and No. 2 230 KV Lines - SLG 15 cycle faul af Lugo 220 7 DCTL No lssues No lssues No lssues No lssues No lssues Mo lssues No Issues
N yetalig Nt Nt Ne: Vicor CRAS
Kramer - Viclor No. 1 and No. 2 230 KV Lines - SLG 15 cycle faul at Kramer 220 7 DCTL Unstable Unstable No lssues No lssues No lssues Unstable Unstable Unstable No Issues Mohave Desert RAS
WECC Criieria WECC Crieria
Kramer- Vicior 115 KV and Kramer - Roadway 115 KV - 5LG 15 cycke faut at Kramer 115 7 DCTL Nl No lssues No lssues No lssues No lssues No lssues - Mo lssues No Issues Mohave Desert RAS
Kramer - Sandlot 230 KV and Kramer - Coohwater 230 KV - SLG 15 cycke fault at Kramer 220 7 DCTL Unstable No lssues Unstable No lssues Unstable No lssues Unstable Mo lssues Unstable Planned Kramer CRAS
Coohwater- Sandot 230 KV and Kramer -Coolwater 230 KV - SLG 15 cycle fauk & Cootwater 20| P7 DCTL No Issues No lssues Unstable No lssues No lssues No lssues No lssues Mo lssues No Issues Planned Kramer CRAS
O
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Summary of Potential New Upgrades

Concern Potential Upgrade
Loss of two Victor 115/230kV transformers causes Option 1: Victor Bank Replacement
remaining Victor 115/230kV transformer bank to overload Option 2: BESS addition on the 115kV system
Overloading on the Kramer — Coolwater, Kramer —
Sandlot, Coolwater 230/115 kV transformer bank e Copieler GRS
Multiple P5 (non-redundant DC supply failure, non-
redundant trip coil failure, non-redundant bus differential Add Redundant DC supply, trip coil and bus differential
relay failure) contingencies cause WECC stability criteria relay
violations
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Preliminary Reliability Assessment Results

Rick Torres
Sr. Regional Transmission Engineer

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026



SCE Eastern Area

* Includes the SCE owned transmission system
in the Riverside County around and east of the
Devers Substation

«  Comprised of 500 kV, 230 kV, and 161 kV
transmission facilities

« Summer Peak Net Load of 6,164 MW in 2026

To Iron Mt./Camino

} (WD)
wan Diec Julian_Hinds : Eagle M. ”Blythe
Mirage {MWD/SCE} {MWD/SCE) [SCE/WALC)
o ——eo -9 St
_ San \} Buck l
Etiwanda Bernardino Ell.Cascu ®
To ® @ >
Mira = . @ @ IT:'C:;IO
Loma Vista Devers Red Colorado Verde
Bluff River
To SEManD -s— @ Legend
Valley = S00KV line — 161KV linge
— 230KV line = = [(Dashed) MWD line
Slide 228
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SCE Eastern Area Study Scenarios

= Base scenarios

No. Case Description

B1 2028 Summer Peak Summer peak load time (9/6 HE 15 PST)

B2 2031 Summer Peak Summer peak load time (9/3 HE 15 PST)

B3 2036 Summer Peak Summer peak load time (9/3 HE 15 PST)

B5 2036 Summer Off-Peak Summer shoulder load time (9/3 HE 11 PST)
B7 2028 Spring Off-Peak Spring shoulder load time (4/29 HE 19 PST)
B8 2031 Spring Off-Peak Spring shoulder load time (4/20 HE 13 PST)

= Sensitivity scenarios

No.

Case

Description

S1

2031 SP High CEC Load

2031 summer peak load condition with high CEC load
forecast

S2

2028 SP High Renewable

2028 summer peak load condition with heavy renewable
output and minimum gas generation commitment

S3

2028 Spr OP Storage Charging

2028 spring shoulder-peak condition with heavy renewable
output or different import level or storage charging
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Load and Load Modifier Assumptions — Eastern Area

BTM-PV Demand
Sty Coe | g | MEE | s | ATE | s [ e | pump | o
| 00| | 0| 0| B 2G| g | | L | L
B1 7186 -86 56 118 9 2156 | 1423 5763 -48 -14 282 536
B2 7727 | -156 162 274 72 2368 | 1563 | 6164 -48 -14 282 545
@ B3 8546 | -257 349 600 141 2699 | 1781 6765 -48 -14 282 546
@ B5 7659 | -281 94 555 81 2699 | 2186 | 5474 -48 -14 282 0
B7 2850 -48 75 44 9 2156 0 2850 -48 -14 0 234
B8 3556 -96 45 132 41 2368 | 1965 1590 -48 -14 0 0
% S1 8049 | -156 169 286 75 2368 | 1563 | 6486 -48 -14 282 568
% S2 7186 -86 56 118 9 2156 | 1423 5763 -48 -14 282 536
-
? S3 2850 -48 75 44 9 2156 0 2850 -48 -14 0 234
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Generation Assumptions — Eastern Area

Energy Storage Solar Wind Hydro Thermal
o © o =] ©
Eg S Eg %g Eg %g Eg %g Eg %g
StudyCase | 25 | 52 | SE | 55| §S | 58| §S| 58| §8| 58
£ 2= | £ 7 £ @ £ 2 £ @
(] o o o (]
B1 | 7214 0 6017 | 4680 | 818 | 270 | 341 173 | 3061 | 1985
B2 | 7250 | 375 | 6017 | 4752 | 818 | 270 | 341 186 | 3061 | 2412
° B3 7574 | -2320 | 8893 6929 1121 307 341 186 3061 2270
(7]
(O
“ B5 | 7450 | -7169 | 9017 | 8433 [ 1121 99 341 173 | 3061 | 2400
B7 7214 0 6017 0 818 606 341 173 3061 2895
B8 7250 | 6828 | 6017 5666 818 499 341 173 3061 1633
% $1 7250 375 6017 4772 818 270 341 186 3061 2412
=
’é S2 7214 0 6017 5397 818 548 341 173 3061 1528
[<}]
(72}
S3 7214 | 6896 | 6017 0 818 606 341 173 3061 2401

Note*: A negative number indicates battery charging
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Previously approved transmission projects modelled in base cases

Project Name ISD* T\jll:;;zzr
Devers 230 kV Reconfiguration Project May 2027 2028
Colorado River-Red Bluff 500 kV 1 Line Upgrade Dec 2028 2028
Devers-Red Bluff 500 kV 1 and 2 Line Upgrade Dec 2032 2031
Devers-Valley 500 kV 1 Line Upgrade Dec 2030 2031
Serrano-Alberhill-Valley 500 kV 1 Line Upgrade June 2031 2036
San Bernardino — Etiwanda 230kV Line Upgrade Dec 2031 2036
San Bernardino — Vista 230kV Line Upgrade Dec 2031 2036
Vista — Etiwanda 230kV Line Upgrade June 2028 2028

* July 2026 Transmission Development Forum
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Neighboring system transmission projects modelled in base cases

. First Year
Project Name ISD Modeled
Mirage — Ramon #2 230kV line 2029 2031
‘&3 California 1SO _ Slide 233
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Reliability Assessment Preliminary Results
Summary
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@J. Hinds MWD — Eagle Mtn 230 kV &
@ J. Hinds MWD - J. Hinds 230 kV

Observations:

* J. Hinds MWD - Eagle Mtn 230 kV Line & J. Hinds MWD — J. Hinds 230 kV Line become
overloaded under:

— Category P1 — Loss of J.Hinds-Mirage 230kV Line (2028SP, 2036SP, 2028SprOP)

— Category P4 — Loss of J.Hinds-Mirage 230kV line & Mirage-Ramon 230kV line (2028SP,
2036SP, 2028SprOP)

— Category P5 — Loss of J.Hinds-Mirage 230kV line (2036SP, 2028SprOP)

— Category P7 — Loss of Devers-Mirage 230kV lines 1 and 2 (2028SP, 2036SP, 2028SprOP)

— Category P6 — Loss of Blythe SC-Eagle Mtn. 161kV line followed by the loss of J.Hinds- = vead
Mirage 230kV line (2028SP, 2036SP, 2028SprOP)

 J. Hinds MWD - J. Hinds 230 kV Line becomes overloaded under: ron Min I | |
— Category P1 — Loss of Serrano-Valley SC 500 kV Line (2028SP), ' |
Alberhill-Valley SC 500 kV Line (2031SP), Alberhill-Serrano 500 kV ‘ T Parker
Line (2031SP) Headgate
—  Several Category P5 outages that includes 500 kV Rock
elements mentioned above, Devers-Vista 230kV line, _ [
or Devers-Valley 500KV line. Pevers 1= | == Blythe
I Buck me— Cielo
een .  =L——Mirage Azul  Delapey
Proposed mitigation: Serrano Tl varey I
Alberhill =T Colorado
| Ii Legend: I River
T zgg:x Ramon . Coachella Palo
Existing Blythe Energy gen drop RAS o = Valley Verde
S
|11 T
Planned ——F—
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(1) Eagle Mtn — Iron Mtn 230 kV Line &
Observations: @ lron Mtn — Camino 230 kV Line

» Eagle Mtn — Iron Mtn 230 kV Line & Iron Mtn — Camino 230 kV Line become overloaded under:
— Category P1 — Loss of J.Hinds-Mirage 230kV line (2028SprOP)
— Category P4 — Loss of J.Hinds-Mirage 230kV line and Mirage-Ramon 230kV line (2028SprOP)
—  Worst Category P6 (facility 1) — Loss of Blythe SC-Eagle Mtn. 161kV line followed by the loss of
J.Hinds-Mirage 230kV line (2028SP, 2036SP, 2028SprOP-Diverge)

* Iron Mtn — Camino 230 kV Line is overloaded under:
—  Worst Category P6 — Loss of Devers-Redbluff 500 kV line 1 followed by the loss of line 2 (2028SP- = Mead

Diverge, 2036SP-Diverge, 2036SmrOP, 2028SP Sens.-Diverge) 9
iiiii ,,,,,,,,,,,,,,,Tf_cam'm
| Gene |
Proposed mitigation: ~————— Iron Mtn. 1
P1 and P4 — Existing Blythe Energy gen drop RAS and =——=Parker
P6 — System adjustments after the first contingency 7 age ] Headgate
" Mtn. Rock
Devers '—f :::zr; 7777777777 = Blythe
H Buck_l Gielo
L Mirage Red Bluff I Azul Delaney
Serrano _|_ Valley [ |
I Alberhill =T Colorado
| If:% I River
- Ramon _____Coachell Pal
::gtx S e = ?/aII:y i Vear;e
115kV —_—
MWD  --————-
{110 1Y
Planned ——F—
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@J. Hinds - Mirage 230kV Line

Observations:

* J. Hinds - Mirage 230kV becomes overloaded under:

Category P1 — Loss of J. Hinds MWD-Eagle Mtn 230 kV line (2028SP, 2036SP,

2028SprOP) =———Mead
Category P1 — Loss of J. Hinds MWD-J. Hinds 230 kV line (2028SP, 2036SP, ; ‘rl
2028SprOP) ~—————Camino
Several Category P2 contingencies which do include loss of J. Hinds MWD-Eagle Gene |

Mtn 230 kV line (2028SP, 2036SP, 2028SprOP) ron Min. |
Category P3 — Loss of Mountain View Generation followed by the loss of J. Hinds § 1

MWD-J. Hinds 230 kV line (2036SP) ST Peer
Worst Category P6 — Loss of J. Hinds MWD-J. Hinds 230 kV line followed by loss - Easle Headgate

of Alberhill-ValleySC 500 kV line (2036SP)

Julian
Devers '—f i

Proposed mitigation: ‘***”"’ﬁigk* ****** : G pvhe
Existing Blythe Energy gen drop RAS , S 1uff P:Su(l) Delaney
Serrano Valley I

Alberhill =T

Colorado
River

Legend:

161KV Valley Verde

I
(2 Blythe — BlytheSC 1671kV Line [ 3w —— | ®mon ey

* Blythe — BlytheSC 161kV Line becomes overloaded under: | mwo -------

115kV

(11> S
Planned

Category P6 outage — Loss of Devers-Red Bluff 500 kV iine T followed by the loss
of line 2 (2028SP-Div, 2036SP-Div, 2036SmrOP, 2031SP Sens., 2028SP Sens. -
Div)

Proposed mitigation: System adjustments after the first contingency
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(1) Devers — Red Bluff 500kV lines 1 & 2

Observations:

» Devers — Red Bluff 500kV lines 1 & 2 become overloaded under:

— Category P1 — Loss of either Devers-Red Bluff 500kV lines will overload the remaining Devers-Red Bluff
line (2028SP, 2036SP, 2028SP Sens.)

— Category P3 — Loss of Sentinel Generation followed by the loss of either Devers-Red Bluff 500kV lines
will overload the remaining Devers-Red Bluff 500kV line (2028SP, 2036SP, 2028SP Sens.)

— Category P4 — Loss of Devers-Red Bluff No. 2 and Devers 500/230kV 1AA Bank (2028SP, 2036SP,
2028SP Sens.)

— Category P5 — Loss of Devers-Red Bluff line 2 (2028SP, 2036SP, 2028SP Sens.)

— Worst Category P6 — Loss of either Devers-Red Bluff 500kV lines followed by the loss of North Gila-
Imperial Valley 500 kV Line will overload the remaining Devers-Red Bluff 500kV line (2028SP, 2036SP,
2028SP Sens.)

Proposed mitigation:

WOCR CRAS and congestion management

Julian
ﬁ 0 R ‘
BuCk s

—Mirage Red Bluff Azul Delaney

Serrano

—— \/alley i_l I

Alberhill =T Colomda
Legend: River
;gg::x - Ramon ______ Coachella Palo
161V ———— T Valley Verde
115kv —_—
MWD ===
11> O
Planned ———
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(1) Devers — Valley 500kV line 1

Observations:

* Devers — Valley 500kV line 1 becomes overloaded under:

— Category P6 — Loss of Devers-Valley 500 kV line 2 followed by the loss of North Gila-Imperial Valley 500
kV line (2028SP Sens.)

Proposed mitigation:

IDE CRAS
f Julian
Devers = “Hinds
Buck me— Cielo
T = Mirage Red Bluff I Azul  pelapey
Serrano =t Valley 1 I
Alberhill =T Cololradc
e
230kV Ramon Coachella Palo
161kVn = ———— Valley Verde
115kV = ——————
MWD  -——-——-
IID e
Planned ———
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@Red Bluff 1AA or 2AA 500/230kV Transformer Banks

@Colorado River 1AA or 2AA 500/230kV Transformer Banks

Observations:

« Red Bluff 1AA or 2AA 500/230kV Transformer Banks become overloaded under:

Category P1 — Loss of either Red Bluff 500/230kV transformer banks will overload the remaining Red Bluff transformer bank
(2028SP, 2031SP, 2036SP, 2031SP Sens., 2028SP Sens)

Category P4 — Loss of Colorado River-Red Bluff 500kV line No. 2 and Red Bluff 1AA 500/230kV transformer bank (2028SP,
2031SP, 2036SP, 2031SP Sens., 2028SP Sens)

Category P5 — Loss of Red Bluff 500/230 kV 1AA transformer bank (2028SP, 2031SP, 2036SP, 2031SP Sens., 2028SP
Sens)

Worst Category P6 — Loss of Devers-Red Bluff 500kV line followed by the loss of either Red Bluff 500/230kV transformer
banks will overload the remaining Red Bluff transformer bank (2028SP, 2031SP, 2036SP, 2031SP Sens., 2028SP Sens.)

+ Colorado River 1AA or 2AA 500/230kV Transformer Banks become overloaded under:

Category P1 — Loss of either Colorado River 500/230kV transformer banks will overload the remaining Colorado River
transformer bank (2028SP, 2031SP, 2036SP, 2036SmrOP, 2031SP Sens., 2028SP Sens., 2028SprOP Sens.)

Category P3 — Loss of Sentinel generation followed by the loss of either Colorado River 500/230kV transformer banks will
overload the remaining Colorado River transformer bank (2036SP, 2036SmrOP)

Category P5 — Loss of Colorado River 500/230 kV 1AA transformer bank (2028SP, 2031SP, 2036SP, 2036SmrOP, 2031SP
Sens., 2028SP Sens, 2028SprOP Sens.)

Worst Category P6 — Loss of Cielo Azul-Colorado River 500kV line followed by the loss of either Colorado River 500/230kV
transformer banks will overload the remaining Colorado River transformer bank (2028SP, 2028SP Sens., 2028SprOP

Julian
Sens.) Devers '—Jf . Hinds
. . ﬁ BuCk se— Cielo
Proposed mitigation: T L —Mirage Ref!{uff Azul  pelaney
Serrano = Valley |

WOCR CRAS Alberhill == Colora(;|
Legend: er
500kV ————
230kV Ramon Coachella Palo
161V ———— Valley Verde
115k ———
MWD  --———--
D ceeeeeennns .
Planned ——— Slide 240
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@Devers 1AA or 2AA 500/230kV Transformer Banks

Observations:

» Devers 1AA or 2AA 500/230kV Transformer Banks become overloaded under :

— Category P3 — Loss of Sentinel generation followed by the loss of either Devers
500/230kV transformer banks will overload the remaining Devers 500/230kV
transformer bank (2028SP Sens.)

— Worst Category P6 — Loss of Serrano — Valley 500kV line followed by the loss of
either Devers 500/230kV transformer banks will overload the remaining Devers
500/230kV transformer bank (2028SP, 2028SP Sens., 2028SprOP Sens.)

Proposed mitigation:

System adjustments after the first contingency

1 Julian
Dever . Hinds ‘
BuCk e Cielo
—eeMlirage Red Bluff I Azul Delaney
Serrano =l Valley | I
Alberhill =T Colorado
Legend: River
500kv Ramon Coachella Palo
230kv = ———— ———
161KV Valley Verde
115kV  ———
MWD  ---— -
11> T,
Planned ——F—
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Additional Observations

Observations:
» Category P6 — Loss of Devers-Red Bluff line 1 followed by the loss of line 2 overload several 11D lines.

Proposed mitigation: System adjustments after the first contingency

Observations:

» Category P6 — Loss of Coachella Valley-Mirage 230KV line followed by the loss of Ramon-Mirage 230kV line overloads
several IID lines

» Category P7 — Loss of Devers-Mirage 230kV lines 1 and 2 overload several IID lines

Proposed mitigation: Path 42 RAS

Observations:
» Several divergence issues under the following contingencies:
— Category P6 loss of Colriver No. 1 & No. 2 500/230 kV transformer banks (WOCR CRAS)
— Category P6 loss of Redbluff No.1 & No. 2 500/230 kV transformer banks (WOCR CRAS)
— Category P6 loss of Palo Verde-Colorado River 500 kV line followed by the loss of Serrano-Valley 500 kV line (reduce
BESS charging)
— Category P6 loss of Palo Verde-Colorado 500 kV line followed by the loss of Cielo Azul-Colorado River 500 kV line
(reduce BESS charging)
— Category P6 loss of Serrano-Valley 500 kV line followed by the loss of Cielo Azul-Colorado River 500 kV line (reduce
BESS charging)
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Low/High Voltage issues

Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Overloaded Facility Contingency (All and Worst P6) Catego Caleooy | o1 ooos. | B2.2031- | B3.2036- | B5.2036- | B7.208 | B8 2031 $3.2028
gency 9% | Description . . . - - . S1.2031-5P | 52.2028-5P | “-
SmrPk SmrPk SmrPk SmrOP SprOP SprOP SprOP
[~ [-] [-] [-] [~ [-] [-] [~ [~] [-] [~ [~]
25401 EAGLEMTN 230kv | 0-1034-PB-1.1 Loss of dHinds Mirage No.1 230 kViine and | o N-1-1 09<V<105|09<V<105|09<V<105|09<V<105| 089 |09<V<105|09<V<105|09<V<105|09<V<105
Parker-Gene No.1 230 kVline
P6_1046_P6.1.2 Loss of J Hinds-Mirage No.1 230 kVline and
Systemn - 100 oss of Hinds-Mirage No neand)  pg N-1-1 09<V<105]09<V<1.05[09<V<105|09<V<105| NotConv |09<V<105]|09<V<105|09<V<105|09<V<105
Eaglemtn No.5 161/230 kV transformer
Proposed mitigation: : Blythe Energy RAS (Generation drop)
\loltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Overloaded Facility Contingency (All and Worst P6) Catego Caledoy | i ooos. | B2.2031- | B3 2036 | B5.20%6- | B7.20%8 | B8 2031 $3.2028
gency 9% | Description . . . - . . S1.2031-5P | 52.2028-5P | -
SmrPk SmrPk SmrPk SmrOP SprOP SprOP SprOP
[-] [~ [-] [~] [-] [-] [-] [-] [~] [~] [-] [-] E
25401 EAGLEMTN 230KV |P1_27_P1.2 Loss of J Hinds-Mirage No.1 230 kVline P1 N-1 09<V<105|09<V<105|09<V<105/09<V<105| 090 |09<V<105/09<V<105|09<V<105| 108
25401 EAGLEMTN 230KV || ~0d-P4 Jullan Hinds-Mirage 230 kVLine & Mirage-Ramon | -, Internal Breaker | g <\/<105|09<V<1.05[09<V<105|09<V<105| 090 [09<V<105|09<V<105|09<V<105| 108
230 kV Line Fault/stuck breaker

Proposed mitigation: : Blythe Energy RAS (Generation drop) / OP7720 - Close in Eagle Mtn and/or Julian Hinds Shunt

Reactors
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Low/High Voltage issues

Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Overloaded Facility Contingency (All and Worst P6) Catego Caledoy | o1 ooos. | B2.2031- | B3.2036 | B5.2036- | B7.208 | B8 2031 $3.2028
gency 9% | Description . . . - - . S1.2031-5P | 52.2028-5P | “-
SmrPk SmrPk SmrPk SmrOP SprOP SprOP SprOP
[~ [-] [-] [-] [~ [~] [-] [~ [~] [-] [~ [-]
P1_25_P1.2 Loss of Eaglemtn-Iron Mtn No.1 230 kV line AND
25401 EAGLEMTN 230KV -5 P6 N-1-1 NotC NotC NotC NotC NotC 081 NotC NotC 145
P1_27_P1.2 Loss of JHinds-Mirage No.1 230 kV line oron oron oron oron oon oron oron
P1_5_P1.2 Loss of Camino-Gene-Iron Min-Mead 230 kVline
25512 JHINDMWD 230 KV - P6 N-1-1 NotC NotC NotC NotC NotC 082 NotC NotC 119
AND P1_27_P1.2 Loss of J Hinds-Mirage No.1 230 kV line of-onv or-onv of-onv of-onv or-onv of-onv oronv
Proposed mitigation: OP7720 - Blythe Energy Gen dispatch adjustments
\oltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Overloaded Facility Contingency (All and Worst P6) Catego Calesoy | o1 ooos. | B2.2031- | B3 2036 | B5.2036- | B7.20%8 | B8 2031 $3_2028
gency 9% | Description . . . - - . S1.2031-SP | 52.2028-5P | -
SmrPk SmrPk SmrPk SmrOP SprOP SprOP SprOP
P1_25_P1.2 Loss of Eaglemtn-Iron Mtn No.1 230 kV line AND
25512 JHINDMWD 230 kV -5 P N-1-1 N N N N 14 7 N N 14
5124 30 P1.29_P1.2 Loss of Jhindmwd-J.Hinds No.r1 230 kV line 6 otConv oiConv otConv otConv 0 078 otConv oiConv 0
P1_5_P1.2 Loss of Camino-Gene-Iron Min-Mead 230 kVline
25512 JHINDMWD 230 kV - P6 N-1-1 NotC NotC NotC NotC 142 079 NotC NotC NotC
AND P1_29_P1.2 Loss of Jhindmwd-J Hinds No.r1 230 kV line oronv oron oron oron oron oron oron
Proposed mitigation: OP7720 - Open Blythe - Eagle Mtn. 161 kV line
o £ i
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Low/High Voltage issues

Voltage PU (Baseline Scenarios) \loltage PU (Sensitivity Scenarios)
Overloaded Facility Contingency (All and Worst P6) Catego Caleqory | oy o008 | B2 2031 | B3 2036 | B5.2036 | B7 2028 | B8 2031 $3 2028
gency 99 | Description -0 <091 2090 2920 7% 1 | 51.2031-5P | s2.2028-5P | VO
SmrPk SmrPk SmrPk SmrOP SprOP SprOP SprOP
PALLT 428_PILLT Loss of J Hinds-Mirage No.1 230 VI
25406 JHINDS 230 kV o8 088 of S inds-Mirage o e LLT 09<V<1.05[09<V<105|09<V<105|09<V<105|09<V<105|09<V<105[09<V<105/09<v<105| 108
and Miraloma SVD ID ei
PALLT 429_PILLT Loss of J Hinds-Mirage No.1 230 VI
25406 JHINDS 230 kV 429 oss of LHinds-Mirage No- 230 kViine | LLT 09<V<1.05]09<V<105|09<V<105|09<V<105|09<V<105|09<V<105[09<V<105/09<v<105| 108
and Miralomw S\VD ID ei
PALLT_431_PILLT Loss of J Hinds-Mirage No.1 230 VI
25406 JHINDS 230 kV - oss of hinds-Mirage No A T LLT 09<V<105|09<V<1.05]09<V<105|09<V<105|09<V<105[09<V<105|09<V<105|09<V<105| 108
and Sanbrdno SVD ID ei
25512 JHINDMWD 230KV |P1.29_P1.2 Loss of Jhindmwd-J.Hinds No.r1 230 kVline P1 N-1 09<V<105|09<V<105[09<V<105|09<V<105| 106 |09<V<105|09<V<105|09<V<105| 105
P3_58_P32 Loss of Sentinel Block and Jhindmwd-J Hind
25512 HINDMWD 230KV || £30kV|i::S° eninel Slockand chindmwd-2 Hinds P3 GAIN1  [09<V<105|09<V<105|09<V<1.05[09<V<105|09<V<105|09<V<105|09<V<105|09<V<105| 105
25405 IRONMTN 230 kV PSP4-51_MrgJn-stk-1CT_TphéstuckCB@Mirage Loss of P5 Non-Redundant | ) g <7< 1,05 |09 <V<105|09<V<105|09<V<105[09<V<105|09<V<105|09<V<105|09<v<105| 106
Julian Hinds-Mirage 230kV Blythe RAS Relay
P5P4-54_JnMrg-stkJ-1CT_1ph&stuckCB@JHinds Loss of )
25405 RONMTN 230 kV 5P4-54_JnMrg-stkl-1CT_1ph8stuckCB@JHinds Loss o P5 Non-Redundant g <\/< 1,05 | 0.9<V<1.05[0.9<V<105|09<V<105|09<V<1.05[09<V<105|09<V<105|09<V<105| 106
Julian Hinds-Mirage 230kV Blythe RAS Relay
25401 EAGLEMTN 230ky | 0 +o1-MrgJh-stkM-1CT_1phastuckCB@Mirage Loss of P5 Non-Redundant | g < \/< 105 [ 0.9 <V<1.05 | 0.9<V<105|09<V<1.05[09<V<105]|09<V<105|09<V<105|09<V<105| 108
Julian Hinds-Mirage 230kV Blythe RAS Relay
25401 EAGLEMTN 230Ky | 0 +o4-JMirg-stkJ-1CT _1phéstuckCB@JHinds Loss of P5 Non-Redundant | 9 < \/< 105 [ 0.0 <V<1.05 | 0.9<V<105|09<V<1.05[09<V<105]|09<V<105|09<V<1.05|09<V<105| 1.08
Julian Hinds-Mirage 230KV Blythe RAS Relay
25512 JHINDMWD 230KV || +o1-Mrglh-stel-1CT_TphéstuckCB@Mirage Loss of P5 Non-Redundant | g < \/< 105 [ 0.9 <V<1.05 | 0.9<V<105|09<V<1.05[09<V<105]|09<V<105|09<V<105|09<V<105| 108
Julian Hinds-Mirage 230kV Blythe RAS Relay
P5P4-54_JnMrg-stkJ-1CT_1ph&stuckCB@JHinds Loss of -
25512 JHINDMWD 230 kv P4-54_Jnirg stk CT phéastuckCB@JHinds Loss o p5 | NonRedundant | oq /e q05(09<V<1.05|09<V<1.05|09<V<105[09<V<105|09<V<105|09<V<105|09<v<1o5| 108
Julian Hinds-Mirage 230kV Blythe RAS Relay
P5P4-51_MrgJn-stkM-1CT_1phastuckCB@Mirage Loss of -
25408 JHINDS 230 kV ro 1 Mg S ~IphdstuckCB@Mirage Loss o P5 Non-Redundant | g < \/< 105 [ 0.0 <V<1.05 | 0.9<V<105|09<V<1.05[09<V<105]|09<V<105|09<V<105|09<V<105| 108
Julian Hinds-Mirage 230kV Blythe RAS Relay
P5P4-54_JnMrg-stkJ-1CT_1ph&stuckCB@JHinds Loss of -
25406 JHINDS 230 kV P NS ~Tph8stuckCB@JHinds Loss o P5 Non-Redundant | g < \/< 105 [ 0.9 <V<1.05 | 0.9<V<105|09<V<1.05[09<V<105]|09<V<105|09<V<105|09<V<105| 108
Julian Hinds-Mirage 230kV Blythe RAS Relay

Proposed mitigation: OP7720 - Close in Eagle Mtn and/or Julian Hinds Shunt Reactors
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Low/High Voltage issues

Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Overloaded Facility Contingency (All and Worst P6) Catego Caledoy | o1 ooos. | B2.2031- | B3.2036 | B5.2036- | B7.208 | B8 2031 $3.2028
gency 9V 1 pescription - . . - . . $1.2031-P | 52.2008-5P | -
SmrPk SmrPk SmrPk SmrOP SprOP SprOP SprOP
i [ [ [~ [ [ [~ [~ [ [~ [~] [
24806 MIRAGE 230 kV P7_03_P7 Line DEVERS - MIRAGE 230.00 kV No.1 &No.2 P7 DCTL 1.06 1.07 1.06 1.06 09<V<1.05 1.06 1.06 1.07 1.05
25568 RP_Mirage_H 230 kV P7_03_P7 Line DEVERS - MIRAGE 230.00 kVV No.1 & No.2 P7 DCTL 09<V<1.05[09<V<1.05 1.06 1.06 09<V<1.05[(09<V<1.05[09<V<1.05[09<V<1.05|09<V<1.05
Proposed mitigation: Path 42 RAS
Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Overloaded Facility Contingency (All and Worst P6) Catego Caledoy | o ooos. | B2.2031- | B3.2036- | B5.2036- | B7.208- | B8 2031 $3.2028
gency 9% | Description . - . . - . $1.2031-SP | 52_2028-5P | -
SmrPk SmrPk SmrPk SmrOP SprOP SprOP SprOP
7] [ [ [~ [ [ [~ [~ [ [~ [-] [
EST_MWD_Line_31_CBs-J.HindsSCE. J-Mirage GenTie- Internal Breaker
25401 EAGLEMTN 230 kV P2 09<V<1.05/09<V<1.05|09<V<1.05|09<V<1.05]|09<V<1.05 1.07 09<V<1.05[09<V<1.05|09<V<1.05
Buck Bivd Jh & Eagle Shunt Reactor Fault/stuck breaker
EST_MWD_Line_31_CBs-J.HindsSCE. J-Mirage GenTie- Internal Breaker
25406 JHINDS  230kV P2 09<V<1.05|09<V<1.05|09<V<1.05]|09<V<1.05 1.06 1.07 09<V<1.05(09<V<1.05 1.05
Buck Blvd Jh & Eagle Shunt Reactor Fault/stuck breaker
EST_MWD_Line_31_CBs-J.HindsSCE. J-Mirage GenTie- Internal Breaker
25512 JHINDMWD 230 kV P2 09<V<1.05|09<V<1.05|09<V<1.05]|09<V<1.05 1.06 1.07 09<V<1.05(09<V<1.05 1.05
Buck Blvd Jh & Eagle Shunt Reactor Fault/stuck breaker
Proposed mitigation: Further Evaluation Needed
o £ i
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Low/High Voltage issues

Voltage PU (Baseline Scenarios) Voltage PU (Sensitivity Scenarios)
Overloaded Facility Contingency (All and Worst P6) Category | %Y | gt a8 | B220s1- | B3.2036- | 852036 | B7 2028~ | B8 2031 $3.2028
Description = = = o - =" | s1_2031-P | $2_2028-SP -
P SmrPk SmrPk SmrPk SmrOP SprOP SprOP S1.2031-5P | 82 SprOP
104<V< | 104<V< T04<V< | 104<V< | 104<V< | 104<V< | 104<V< | 104<V<
240020 OBERON 500 kV Base Case Base Case Base Case 108 108 1.04 108 108 108 108 108 108
24138 SERRANO 500 kV Base C Base Case Base Case 104<V< 1.04<V< 1.04<V< 104<V< 104<V< 104<V< 1.04<V< 1.04<V< ™
ase Lase 108 108 108 108 108 108 108 108 :
095<V< | 095<V< 095<V< | 095<V< | 095<V< | 095<V< | 095<V< | 095<V<
24230 WILDLIFE 230 kV Base Case Base Case Base Case 105 105 0.95 105 105 105 105 105 105
24374 REDBLUFF 500 KV Base C. bace Case | Base Cage | 104<VE | 104<V< o T04<V< | 104<V< | 104<V< | 104<V< | 104<V< | 104<V<
ase Lase 108 108 : 108 108 108 108 108 108
T04<V< | 104<V< | 104<V< | 104<V< | 104<V< | 104<V< | 104<V< 104<V<
104
24801 DEVERS 500 kV Base Case Base Case Base Case 108 108 108 108 108 108 108 0 108
29253 DVRS_RB_12 500 kV Base C Base Case Base Case 104<V< 1.04<V< 1.04 104<V< 104<V< 104<V< 104 << 104<ve 104<ve
o ase Lase 108 108 : 108 108 108 108 108 108
20255 DVRS KB 22 500KV |BaseC B BaseC 104<V< | 104<V< o 104<V< | 104<V< | 104<V< | 104<V< | 104<V< | 104<V<
S ase Lase aselase | baselase 108 108 : 108 108 108 108 108 108
Proposed mitigation: Further evaluation needed
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Voltage Deviation Violations

Post Cont. Voltage Deviation % (Baseline Scenarios) Post Cont. Voltage Deviation % (Sensitivity
Contingency (Alland Worst P6) Category | ST | gy 50 B2 2031 B3 2036 B5 2036 B7 2028 B8_2031 $3.2028
gency 901 pescription . - . . - . S1.2031-5P | S2.2028-SP .

SmrPk SmrPk SmrPk SmrOP SprOP SprOP SprOP
P1_27_P1.2 Loss of J.Hinds-Mirage No.1 230 kV line P1 N-1 <8 <8 <8 <8 10.28 <8 <8 <8 <8
P1_27_P1.2 Loss of J.Hinds-Mirage No.1 230 kV line P1 N-1 <8 <8 <8 <8 9.70 <8 <8 <8 <8
P1_27_P1.2 Loss of J.Hinds-Mirage No.1 230 kV line P1 N-1 <8 <8 <8 <8 8.88 <8 <8 <8 <8
P1_27_P1.2 Loss of J.Hinds-Mirage No.1 230 kV line P1 N-1 <8 <8 <8 <8 10.28 <8 <8 <8 <8
P1_27_P1.2 Loss of JHinds-Mirage No.1 230 kVline P1 N-1 <8 <8 <8 <8 10.28 <8 <8 <8 <8
P1_27_P1.2 Loss of J.Hinds-Mirage No.1 230 kV line P1 N-1 <8 <8 <8 <8 8.90 <8 <8 <8 <8
P1_27_P1.2 Loss of J.Hinds-Mirage No.1 230 kVline P1 N-1 <8 <8 <8 <8 8.90 <8 <8 <8 <8
P1_27_P1.2 Loss of J.Hinds-Mirage No.1 230 kV line P1 N-1 <8 <8 <8 <8 8.90 <8 <8 <8 <8
P3_54_P3.2 Loss of Sentinel Block and J.Hinds-Mirage No.1 P3 Gt /N1 <8 <8 <8 <8 887 <8 <8 <8 <8

230 kVline
Proposed mitigation: Blythe Energy RAS (Gen Drop)
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Transient Stability Results

Contingency

Category

Category Description

Transient Stability F

Baseline Scenarios

Sensitivity Scenarios

B2_2031-SmrPk

B3_2036-SmrPk

B5_2036-SmrOP

B7_2028-SprOP

$1_2031-SP

$3_2028-SprOP

Potential Mitigation Solutions

3ph fault@Jhind, loss J.Hinds-Mirage 230kV P1 N-1 No Issues No Issues No Issues Diverge No Issues No Issues Blythe Energy RAS
3ph fault@Jhind, loss JHINDMWD-EAGLEMTN 230kV P1 N-1 No Issues No Issues No Issues Diverge No Issues No Issues Blythe Energy RAS
SLG near Mirage, Loss Julian Hinds-Mirage 230 kV line P5 Non-Redundant Relay No Issues No Issues No Issues Diverge No Issues No Issues Blythe Energy RAS
SLG@DV500Bus, Devers DC sytem fail, persistent fault P5 Non-Redundant DC Supply WECC Criteria Not Met 'WECC Criteria Not Met WECC Criteria Not Met WECC Criteria Not Met 'WECC Criteria Not Met WECC Criteria Not Met |Add redundant DC Supply
SLG@EICascoBus, ElCasco DC sytem fail, persistent fault P5 Non-Redundant DC Supply WECC Criteria Not Met | WECC Criteria Not Met | WECC Criteria Not Met | WECC Criteria Not Met [ WECC Criteria Not Met [ WECC Criteria Not Met |Add redundant DC Supply

L i Etiwanda DC sytem fail, persistent fault P5 Non-Redundant DC Supply WECC Criteria Not Met | WECC Criteria Not Met | WECC Criteria Not Met [ WECC Criteria Not Met [ WECC Criteria Not Met [ WECC Criteria Not Met |Add redundant DC Supply
SLG@JHinds230Bus, JHinds DC sytem fail, persistent fault P5 Non-Redundant DC Supply WECC Criteria Not Met WECC Criteria Not Met WECC Criteria Not Met WECC Criteria Not Met WECC Criteria Not Met WECC Criteria Not Met  |Add redundant DC Supply
SLG@: i ino DC sytem fail, persistent fault P5 Non-Redundant DC Supply WECC Criteria Not Met | WECC Criteria Not Met | WECC Criteria Not Met | WECC Criteria Not Met [ WECC Criteria Not Met [ WECC Criteria Not Met |Add redundant DC Supply
SLG@Valley500Bus, Valley DC sytem fail, persistent fault P5 Non-Redundant DC Supply WECC Criteria Not Met 'WECC Criteria Not Met WECC Criteria Not Met WECC Criteria Not Met 'WECC Criteria Not Met WECC Criteria Not Met  |Add redundant DC Supply
SLG@VistaBus, Vista DC sytem fail, persistent fault P5 Non-Redundant DC Supply WECC Criteria Not Met WECC Criteria Not Met WECC Criteria Not Met WECC Criteria Not Met WECC Criteria Not Met WECC Criteria Not Met  |Add redundant DC Supply
3ph@Devers, Loss DEVERS-REDBLUFF 500.0 #1 & #2 P6 N-1-1 No Issues Diverge No Issues No Issues No Issues No Issues System after the first
EagleMTN-IronMTN line outage followed by 3ph@J.Hinds, lose J.Hinds-Mirage 230KV line P6 Diverge Diverge Diverge Diverge Diverge No Issues OP 7720 / Blythe Energy RAS
EagleMTN-IronMTN line outage followed by 3ph@).Hinds, lose J.Hinds-Mirage 230kV line, 1SO7720 P6 Diverge No Issues Diverge No Issues Diverge No Issues (OP 7720 / Blythe Energy RAS
1ph@ Devers, Loss of Devers-Mirage 230-kV #1 & #2 P7 No Issues Diverge No Issues No Issues No Issues No Issues Path 42 RAS & Blythe Energy RAS
3ph@CV, Loss CVSUB230-RAMON & CVSUB230-MIRAGE 230.0 Lines P7 Oscillations No Issues No Issues No Issues No Issues No Issues Path 42 RAS
3ph@CV, Loss CVSUB230-RAMON & CVSUB230-MIRAGE 230.0 Lines, Path42 and Blythe RAS P7 Oscillations No Issues No Issues No Issues No Issues No Issues Path 42 RAS
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Summary of Potential New Upgrades

Concern Potential Upgrade

Multiple non-redundant DC supply failure contingencies
cause WECC stability criteria violations. DC supply failures
were at the following buses:

Julian Hinds 230kV bus

Etiwanda 230kV bus

Eagle Mtn. 230 kV bus

Vista 230kV bus

San Bernardino 230kV bus

El Casco 230kV bus

Devers 500kV bus

Valley 500kV bus

Add Redundant DC supply
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Valley Electric Association
Preliminary Reliability Assessment Results

Rick Torres
Sr. Regional Transmission Engineer

2026-27 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026



I
Valley Electric Association (VEA) Area

&> California 1ISO

VEA system is comprised of 138 kV
and 230 kV transmission facilities
under ISO control

Gridliance West (GLW) is the
Transmission Owner for the 230 kV
facilities in the VEA area

Connects to SCE’s Eldorado 230kV
substation, WAPA’'s Mead 230kV
substation, WAPA's Amargosa 138kV
substation, NV Energy’s Northwest
230kV substation and shares buses at
Jackass 138kV and Mercury 138kV
stations

514 MW of existing generation.

Forecasted 1-in-10 summer peak
loads for 2028, 2031, 2036, and 2041
are 255 MW, 757 MW, 1256 MW, and
1276 MW respectively.
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I
VEA Area Study Scenarios

= Base scenarios

No|Case __|Descriptn

B1 2028 Summer Peak  Summer peak load time (7/26 HE 16 PST)
B2 2031 Summer Peak  Summer peak load time (7/22 HE 16 PST)
B3 2036 Summer Peak  Summer peak load time (7/23 HE 16 PST)
B4 2041 Summer Peak  Summer peak load time (7/24 HE 16 PST)
B5 2036 Summer Off-Peak Summer shoulder load time (9/3 HE 11 PST)
B6 2041 Winter Peak Winter peak load time (2/1 HE 10 PST)

B7 2028 Spring Off-Peak Spring shoulder load time (4/29 HE 19 PST)
B8 2031 Spring Off-Peak Spring shoulder load time (4/20 HE 13 PST)

= Sensitivity scenarios

St 2031 SP with forecasted load 2031 Summer Peak with load increased to reflect future load service
addition requests

S3 2028 SPrOP BESS charging 2028 spring off-peak condition with battery storage in charging mode
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Load and Load Modifier Assumptions — VEA Area

Gross Load BTM-PV(MW) Net Load | Demand Response | Known
StudyCase W) GRS LA || el | B AE] R e e Output | (MW) | Fast | Slow | Loads
B1 255 0 0 0 0 0 0 255 0 0 0
B2 757 0 0 0 0 0 0 757 0 0 0
B3 1256 0 0 0 0 0 0 1256 0 0 0
B4 1276 0 0 0 0 0 0 1276 0 0 0
Base
B5 1165 0 0 0 0 0 0 1165 0 0 0
B6 1218 0 0 0 0 0 0 1218 0 0 0
B7 157 0 0 0 0 0 0 157 0 0 0
B8 566 0 0 0 0 0 0 566 0 0 0
. S1 789 0 0 0 0 0 0 789 0 0 0
Sensitivity —o3 157 0 0 0 0 0 0 157 0 0 0
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Generation Assumptions — VEA Area

Energy Storage Solar Wind Hydro Thermal
StudyCase | = S %E =g %E == %E =S %E = g?
B E %E B E %E B E gg B E %E B E .%E

- [} - () - ()} = ()} - (m)

B1 639 0 1032 443 0 0 0 0 0 0

B2 694 32 1137 489 0 0 0 0 0 0

B3| 1096 0 4483 1927 171 120 0 0 0 0

Base B4| 1096 -400 4483 1927 171 120 0 0 0 0

BS5| 1096 -991 4483 4303 171 15 0 0 0 0

B6| 1096 0 4483 1300 171 41 0 0 0 0

B7 639 0 1032 0 0 0 0 0 0 0

B8 694 0 1137 1114 0 0 0 0 0 0

I Y 694 0 1137 0 0 0 0 0 0

Sensitivity 1T 39 | 620 | 1032 0 0 0 0 0 0 0
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Previously approved transmission projects modeled in base cases

Project Name In-service Year | First Year Modeled
Beatty 230kV Project 2028 2028
GLW/VEA area upgrades - revised scope 2028 2028
‘3 California 1SO B Slide 256
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Reliability Assessment Preliminary Results
Summary
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(1) Pahrump - Vista 138 kV line

Observations:
* Pahrump — Vista 138 kV line becomes overloaded under:
—  Category P1 — Loss of Thousandaire-Hafen 138 kV line (2041SP, 2041WP, 2031SP Sens.)

— Category P1 — Loss of Gamebird-Hafen 138 kV line (2031SP, 2036SP, 2041SP, 2041WP,
2031SP Sens.)

— Category P3 — Loss of Gamebird-Hafen 138 kV line followed by the loss of Sunshine Valley
generation (2031SP, 2036SP, 2041SP, 2036SmrOP, 2041WP)

—  Several Category P4 outages which include loss of Gamebird-Hafen 138 kV line or Gamebird
230/138 kV transformer bank (2031SP, 2036SP, 2041SP, 2041WP, 2031SP Sens.)

— Category P6 — Loss of Vista-Johnnie 138 kV line followed by the loss of Gamebird-Hafen 138 kV
line (2031SP, 2036SP, 2041SP, 2036SmrOP, 2041WP)

Potential mitigation:

Reinforcements into |siap Ra;ar co«dmiek Canlvon slnowmn To
North t
Charleston Park Area I I Voeset ¥ 1 NVE)
Innovation View To
Northwest
(NVE)

- Hamy
Allen

—
| Johnnie
_I Comer
| 1 L~
Valley ~ Valley Sw ) Sloan
Vista C'Lr:u;n Canyon
— Gamebird v ||

2 v EldoradJ
Pahrump 1

Mead

Legend
500 kv
230 kv
138 kv
60/70 kv

Sandy To

Prim &
Amargosa Ivanpah

Charles. Thsnd. Hafen
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(1) Gamebird — Pahrump 138 KV Line

Observations:
* Gamebird — Pahrump 138 kV line becomes overloaded under:
—  Category P1 — Loss of Gamebird 230/138 kV transformer bank (2041SP)

—  Several Category P4 outages which include either loss of Pahrump 230/138 kV transformer bank
or Gamebird 230/138 kV transformer bank (2036SP, 2041SP, 2041WP)

— Category P6 — Loss of Vista-Leslie 138 kV line followed by the loss of Gamebird 230/138 kV
transformer bank (2036SP, 2041SP, 2041WP)

— Category P7 — Loss of Gamebird-Wheeler Pass 230 kV lines 1 and 2 (2036SmrOP)

Potential mitigation:
Reinforcements into

a ar creel Canyon  gnow
Charleston Park Area T T et To

L1
Northwest
1 1 1 —1 (NVE)

Desert
Innovation View

To
Northwest
(NVE)
- Hamy
Allen

—
| Johnnie
_I Comer
1 T —
Valle Valley Sw
y vete Trout CSloan
I:l — Gamebird Canyon anyon
Legend ||

500 kv
230 kv
138 kv
60/70 kv

Mead

v EldoradJ
| Sandy | I
Prlm &

Amargosa Ivanpah

fes. Thsnd. Hafen
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Observations:

(1) Gamebird — Hafen 138 kV Line

* Gamebird — Hafen 138 kV line becomes overloaded under:

kV line (2041SP, 2041WP, 2031SP Sens.)

line (2041SP, 2041WP)

Potential mitigation:

Reinforcements into
Charleston Park Area

Mercury

Category P6 — Loss of Pahrump-Vista 138 kV line followed by the loss of Innovation-Mercury 138

Category P6 — Loss of Pahrump-Vista 138 kV line followed by the loss of Vista-Johnnie 138 kV

Valley

Legend
500 kV
230 kv
138 kv
60/70 kv

&> California ISO

Valley Sw

Vista

@ Amargosa

IS Tap Radar Coldcreek Canyon  gpow Min To
I | I ] I Northwest
Desert (NVE)
Innovation View To
i Northwest
(NVE)
I—_ Harmry
Allen
I
Johnnie
Comer
7
Trout Sloan
Canyon
I:l ' Gamebird | Canyon“ I:
| | | | Mead
I I [ ] II / Eldorado
! Pahrump i
Sandy To
Charles. Thsnd. Hafen I l\ljglr:g;
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@ Amargosa — Sandy 138 kV Line

Observations:
* Amorgosa — Sandy becomes overloaded under:

— Category P4 — Loss of Pahrump 230/138 kV transformer bank and Pahrump-Gamebird 138 kV

line (2028 SP)

— Category P6 — Loss of Pahrump-Gamebird 138 kV line followed by the loss of Gamebird 230/138

kV transformer bank (2028 SP)

— Category P7 — Loss of Gamebird-Trout Canyon 230 kV lines 1 and 2 (2036SmrOP-Diverge,

2031SP Sens.)

— Category P7 — Loss of Trout Canyon-Sloan Canyon 500 kV lines 1 and 2 (2031SP Sens.)

Potential mitigation:

IS Tap Radar

Coldcreek

Canyon  gnow Mtn

Innovation

P4 & P6 — VEA UVLS
P7 — Congestion management including ...
reducing or shedding data center load and 8

Desert
View

To

Beatty

Northwest

To
Northwest
(NVE)

Hamry
Allen

—
Sloan
Canyon

Mead

Existing RAS (NVE)
Mercury
Sw -
Sw
| Johnnie
L Comer
1 1
Valley Valley Sw -~
Vista Trout
I:l — Gamebird Canyon
Legend
500 kv
230kv A
138 kV Pahrump
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60/70 kv

Charles. Thsnd. Hafen

Amargosa

Prlm &
Ivanpah

|~ EldoradJ
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@Pahrump 230/138 kV Transformer Banks 1 or 2

Observations:
» Pahrump 230/138 kV transformer banks 1 or 2 become overloaded under:

— Category P1 — Loss of Gamebird 230/138 kV transformer bank (2031SP, 2036SP, 2041SP,
2041WP, 2031SP Sens.)

— Category P3 — Loss of Gamebird 230/138 kV transformer bank followed by the loss of Sunshine
Valley generation (2031SP, 2036SP, 2041SP, 2036SmrOP, 2041WP)

—  Several Category P4 outages which include either loss of Pahrump 230/138 kV transformer bank
1 or 2, Gamebird 230/138 kV transformer bank, or Gamebird-Hafen 138 kV line (2031SP,
2036SP, 2041SP, 2041WP, 2031SP Sens.)

— Category P6 — Loss of Pahrump 230/138 kV transformer bank 1 or 2 followed by the loss of
Gamebird 230/138 kV transformer bank (2028SP, 2031SP, 2036SP, 2041SP, 2036SmrOP,
2041WP, 2031SP Sens.)

— Category P7 — Loss of Gamebird-Wheeler Pass 230 kV lines 1 and 2 (2036 SmrOP)

IS Tap Radar Coldcreek Canyon  gnow Min To

Potential mitigation: | | | ] Northwest

— 1 e

Innovation View

Reinforcements into
Charleston Park Area

To
Northwest
(NVE)
- Hamy
Allen

—
| Johnnie
_I Comer
| I L~
Valley Valley Sw ) Sloan
Vista C-;rr?;;n Canyon
= Gamebird ||

Mead

Legend
zgg . |~ Eldorado
—_— s I
138 kv ahrump
aaw — T S
Prim &
Charles. Thsnd. Hafen Amargosa — vanpah
O
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@ Gamebird 230/138 kV Transformer

Observations:
* Gamebird 230/138 kV transformer bank becomes overloaded under:

— Category P1 — Loss of Pahrump 230/138 kV transformer bank (2036SP, 2041SP, 2041WP,
2031SP Sens.)

— Category P3 — Loss of Pahrump 230/138 kV transformer bank followed by the loss of Sunshine
Valley generation (2031SP, 2036SP, 2041SP, 2041WP)

—  Several Category P4 outages which include either loss of Pahrump 230/138 kV transformer bank
or Pahrump-Gamebird 138 kV line (2036SP, 2041SP, 2041WP, 2031SP Sens.)

— Category P6 — Loss of Pahrump 230/138 kV transformer bank 1 and 2 (2028SP, 2031SP,
2036SP, 2041SP, 2036SmrOP, 2041WP, 2031SP Sens.)

— Category P7 — Loss of Gamebird-Wheeler Pass 230 kV lines 1 and 2 (2028SP, 2031SP, 2031SP

Se ns. ) 5 'Il'ap Raijar Coldcriek ca’iy"" Slnow Mtn To
- agm - . Northwest
Potential mitigation: 1 1| (\VE)
Reinforcements into (008) Innovation View To
Northwest
Charleston Park Area (NVE)

Mercury
Sw

- Hamry
Allen

—
Sw

| Johnnie
L L Comer
| L~

Valle Valley Sw
Y Vista Trout CSloan
I:l — Gamebird Canyon amen
egend

500 kv 2 |~ EldoradJ
Pahrump 1 I— \

Mead

230 kv
Prlm &

138 kv
60/70kv. T
Amargosa Ivanpah

Charles. Thsnd. Hafen
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@Trout Canyon 500/230 kV Transformer Banks 1, 2, or 3

Observations:
* Trout Canyon 500/230 kV Transformer Banks become overloaded under:
— Category P6 — Loss of any two Trout Canyon 500/230 kV transformer banks (2036SmrOP)

Potential mitigation:
System adjustments after the first contingency

IS Tap Radar Coldcreek Canyon  gnow Mtn To
| I I I Northwest
Jackass Desert (NVE)
Flat ; -
(DSISE) ST Innovation Vllew To
i Northwest
(NVE)
Mesr::ury —_ I Hamry
(DOE) Allen
I
Sw
L
I Johnnie
i _I Comer 1
] /
valley ~ Valley Sw Vista Trout Sloan
I:l — Gamebird Canyon Canyon I
\< i Mead
Legend
51(3)2 tx I ['] I Eldorado
Pahrum !
138 kv p Sandy L ]
60/70 kv 0
Charles. Thsnd. Hafen Prim &
Amargosa Ivanpah
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Additional Observations

Observations:

» Category P6 — Loss of Pahrump — Vista 138 kV line followed by the loss of Gamebird — Hafen 138 kV line
causes an overload on the following lines:

— Lathrop — Jackass Flats 138 kV line (2041SP, 2031SP Sens.)

— Valley — Lathrop 138 kV line (2031 SP Sens.)

— Valley — Johnnie 138 kV line (2031SP, 2036SP, 2041SP, 2036SmrOP, 2041WP)

— Innovation — Mercury 138 kV line (2031SP, 2036SP, 2041SP, 2041WP, 2031SP Sens.)

— Jackass Flats — Mercury 138 kV line (2031SP, 2036SP, 2041SP, 2041WP, 2031SP Sens.)

— Innovation 230/138 kV Transformer Bank (2031SP, 2036SP, 2041SP, 2041WP, 2031SP Sens.)

Potential mitigation: Reinforcements into Charleston Park Area

Observations:

+ Category P6 — Loss of Pahrump-Vista 138 kV line followed by the loss of the Innovation 230/138 kV
transformer bank caused overloads on several 138 kV lines (2028SprOP, 2028SprOP Sens.-Diverged)

Potential mitigation: VEA UVLS
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Undervoltage issues

@ Observations:
» Low voltage was observed at many 138 kV buses in most cases under contingencies that included either of the following:
— Loss of Gamebird — Hafen 138 kV line
— Loss of Thousandaire — Hafen 138 kV line
— Loss of Pahrump-Vista 138 kV line
— Gamebird 230/138kV transformer bank
— Innovation 230/138kV transformer bank
— Pahrump 230/138kV transformer bank

Potential mitigation: VEA UVLS, system adjustments after the first contingency, or Reinforcements into Charleston Park Area

@ Observations:
* Low voltage was observed at many 138 kV and 230 kV buses in 2031SP and 2031SP Sens. under the category P7 loss of Gamebird-
Trout Canyon 230 kV lines 1 and 2.

Potential mitigation: Congestion management including reducing or shedding data center load and Gamebird RAS

@ Observations:
» Low voltage was observed at many 138 kV and 230 kV buses in 2031SP Sens. under the category P7 loss of Trout Canyon — Sloan
Canyon 500 kV lines 1 and 2.

Potential mitigation: Congestion management including reducing or shedding data center load and Trout Canyon RAS
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Overvoltage issues

@ Observations:
* High voltage was observed at TRCN_LUGO 500 kV bus in the 2036SP, 2041SP, 2036SmrOP, and 2041WP scenarios under

contingencies that included the following:
— N-0 conditions
— Sloan Canyon — El Dorado 500 kV line
— Sloan Canyon — Trout Canyon 500 kV line
— Innovation — Johnnie 230 kV line
— Innovation — Desert View 1 and 2
— NWEST - Desert View 1 and 2

Potential mitigation: Close in Trout Canyon — Lugo Line Shunt Reactor pre-contingency

Observations:

» High voltage was observed at several 230 kV buses in the 2028SprOP scenario under the category P7 loss of NWEST-Desert View
230 kV lines 1 and 2.

Potential mitigation: Adjust pre-contingency voltage to mitigate existing high voltage conditions

@ Observations:
» High voltage was observed at several 230 kV buses in the 2028SprOP and 2028SprOP Sens. scenarios under the category P6 loss of
El Dorado-Sloan Canyon 230 kV line followed by the loss of EI Dorado 5AA Bank

Potential mitigation: Ivanpah Area RAS
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Voltage Deviation

Post Cont. Voltage Deviation % (Baseline i Post Cont. Voltage Deviation %
. . Category . o .
Overloaded Facility Contingency (All and Worst P6) Category . B1_2028- B2_2031- B3_2036- B4_2041- B5_2036- B7_2028- B8_2031- S3_2028- Project & Potential Mitigation Solutions
Description B6_2041-WiPk $1.2031-5P
SmrPk SmrPk SmrPk SmrPk SmrOP SprOP SprOP SprOP
- - ) - - - - - - - - - > = =
189024 CHARLSTN 138KV z:r;lieg*w*“"e THSNDAR 1380 HAFEN 1360 Pl NA <8 1253 1240 183 <8 1272 <8 <8 1546 <8
189070 LESLIE 138 kV z:r;lie;ﬁu*“"e GAMEBIRD 1380 o HAFEN  138.0 P1 N-1 <8 1261 1541 1588 1065 1638 <8 <8 15,60 <8
189024 CHARLSTN 138 kV z:r;l?jjuf"'"e GAMEBRD 138010 HAFEN 1380 Pl N-1 <8 1568 1942 1988 1321 2034 <8 <8 1915 <8
189022 THSNDAR 138 KV z:r;liﬁjuf"'"e THSNDAR 138010 HAFEN  138.0 P1 N-1 <8 1675 1683 1594 <8 1689 <8 <8 2047 <8
189022 THSNDAR 138 KV z:r;lij*w*“"e GAMEBRD 13801 HAFEN 1380 P1 N-1 <8 2084 2620 2652 1757 2689 <8 <8 2515 <8
P1_16a_DU_Line GAVEBRD 1380t HAFEN 1380
189050 HAFEN 138KV i (5’1’ --ne P1 N <8 2148 2709 2749 18.12 2779 <8 <8 2593 <8
189013VISTA 138KV z:r;lij-w-“"e GAMEBIRD 138010 HAFEN 1380 P1 N <8 <8 1201 1248 <8 1299 <8 <8 1259 <8
189013VISTA 138KV z:;liﬂ-DU_L'"eTHSNDNR 138O HATEN 1380 P1 N <8 <8 <8 <8 <8 <8 <8 <8 1010 <8
189018 JOHNNIE 138KV z:r;lisi-ou-“"e GAMEBIRD 1380 HAFEN 1380 P1 N <8 <8 1020 1063 <8 147 <8 <8 1129 <8
189018 JOHNNIE 138KV z:élia-DU-L'"ETHSNDNR 13800 HATEN 1380 P1 N <8 <8 <8 <8 <8 <8 <8 <8 <8 <8
189070 LESLIE 138KV Z:r;lisﬂ-[’u-“"e THSNDAR 1380 HAFEN 1380 P1 N <8 <8 984 943 <8 1028 <8 <8 1254 <8
180018 JOHNNIE 138kv ||~ Co-DU-GAME HAFE 138 CKI1+P1.70_Gen_Sunshine| N /G- <8 194 <8 <8 1136 <8 <8 <8 <8 <8
| val_345 Un_ ) )
P1_16a_DU_GAME_HAFE_138_Ckt1+P1_70_Gen_Sunshi R into Charieston Park Area
189010 VALLEWE 138KV —19a_DLBAE AR 18 -R-Ben_sunshine| - pg NGt <8 <8 <8 152 <8 11,66 <8 <8 <8 <8
| val_345 Un_
180011 VALLEYTP 138ky || = Ca-DU-GAME HAFE 138 CKI1+P1.70_Gen_Sunshine| NA1 /G-t <8 <8 <8 1092 <8 142 <8 <8 <8 <8
| Val_345 Un_
189013 VISTA 138KV P1_162DU_GAVIE_HAFE_135_CKH1+P1.70_Gen Sunshine| o, NGt <8 <8 <8 <8 1241 <8 <8 <8 <8 <8
 Val_345_Un_
189013 VISTA 138KV P1_16b_DU_THSN_HAFE_138_Ckt1+P1.70_Gen Sunshine| N-1/G-1 <8 <8 1040 1000 <8 <8 <8 <8 <8 <8
| Val_345_Un_
189018 JOHNNIE 138Ky |* = CD-DU-THSN_HAFE 138 CkIf+P1.70_Gen_Sunshine) N1 /G <8 <8 <8 934 <8 974 <8 <8 <8 <8
| Val_345_Un_
180022 THSNDAR 138Ky | =" CD-DU-THSN_HAFE 138 CKI1+P1.70_Gen_Sunshine) N-1/G-1 <8 <8 <8 <8 1411 <8 <8 <8 <8 <8
 Val_345_Un_
189024 CHARLSTN 138Ky |" =" CD-DU-THSN_HAFE_138_CKIf+P1.70_Gen_Sunshine)| N1 /G- <8 <8 <8 <8 132 <8 <8 <8 <8 <8
|_Val_34.5_Un_
189050 HAFEN 138KV P1.162_DU_GAME_HAFE 138 CK1+P1.70_Gen Sunshine| o, N /G- <8 <8 <8 <8 2249 <8 <8 <8 <8 <8
| Val 345 Un_
1890682 138KV P1.162_DU_GAME_HAFE_138_Ckt1+P1.70_Gen Sunshine| ) N /G- <8 <8 <8 1158 <8 M7 <8 <8 <8 <8
| val 345 Un_
189070 LESLIE 138KV P1-162.DU_GAVIE HAFE 138 Cki1+P1.84 Gen BEATTY |, N /GA <8 <8 <8 <8 1047 <8 <8 <8 <8 <8
| PV_345_Unit_
189070 LESLIE 138KV P1_16b_DU_THSN_HAFE_138_CHt1+P1.75_Gen QI800.P) N /G- <8 <8 976 <8 <8 <8 <8 <8 <8 <8
VG_1.06_Unit_
189070 LESLIE 138KV C;-LG%-GD %}T‘HSN-HAFEJ%—Cm+P1-77-Ge"-°18°°-P P3 N /G- <8 <8 976 <8 <8 <8 <8 <8 <8 <8
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Transient Stability Analysis

*  Performed for 2031SP, 2036SP, 2036SmrOP, 2028SprOP, 2031SP Sens., and 2028SprOP Sens.
+ 123-129 contingencies evaluated depending on the study year (P1, P4, P5, P6 and P7)

«  Several divergence issues are still under review with the PTO including category P1, P6 and P7
contingencies
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Summary of Potential New Upgrades

« Some thermal and voltage issues identified in this reliability
assessment could be mitigated by the existing UVLS scheme,
existing RAS, and system adjustments after the first contingency.

* For the remaining issues, congestion management (including
reducing or shedding data center load) along with transmission
reinforcements into the Charleston Park Area may be a potential
solution, pending further evaluation.
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SDG&E Transmission System

To Santiago (SCE) _To Serrano (SCE)

To Viejo (SCE) = The San Diego Gas and Electric (SDG&E) system is
comprised of a 500/230 kV main and a 138/69 kV sub-
transmission systems.

= The 500 kV system consists of Southwest Powerlink (SWPL)
and Sunrise Powerlink (SRPL).

= The 230 kV transmission lines form an outer loop located

along the Pacific coast and around downtown San Diego with
Escondido an underlying 138 kV and 69 kV sub-transmission system.
Palomar Energy Rural customers in the eastern part of San Diego County are
served by a sparse 69 kV system.

Provides energy service to 3.7 million consumers in San
Diego and Southern Orange counties.

Suncrest To Wixom SS (IID)

Cs
8 To North Gila
\\\ Drew __—____V__
—————————— To M — 500 kV
—————————————————— To La Rosita (CENACE) —— 230 kV
~ ToTijuana | (CENACE) Mexico
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Study Scenarios, Load and Generation
Assumptions, and Approved Projects Modeled
Summary
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SDG&E Area Study Scenarios
= Base scenarios

No. Case Description
B1 2028 Summer Peak Summer peak load time (9/6 HE 18)

B2 2031 Summer Peak Summer peak load time (9/3 HE 18)
B3 2036 Summer Peak Summer peak load time (9/3 HE 18)
B4 2041 Summer Peak Summer peak load time (9/4 HE 24)
B5 2036 Summer Off-Peak Summer off-peak time (9/3 HE 11)
B6 2041 Winter Peak Winter peak load time (2/6 HE 1)
B7 2028 Spring Off-Peak |Spring off-peak time (4/27 HE 19)
B8 2031 Spring Off-Peak Spring off-peak time (4/20 HE 13)

= Sensitivity scenarios
No. Case

Change From Base Assumption

Heavy renewable output and minimum gas
generation commitment

S2 2028 Spring Off-Peak Storage charging in load pockets

S3 2031 Summer Peak 1-in-20 load forecast

S1 2028 Summer Peak
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Load Forecast and Load Modifier Assumptions

BTM-PV (MW
Study Case Scenario (I;_Loasds RS | S = o e ( )
Capacity

B1-2028SP| Base 4804 87 50 100 189 0 2410 121 4936
B2-2031SP| Base 4995 157 126 227 189 3 2594 130 5253
B3-2036SP| Base 5226 263 247 458 199 7 2887 115 5758
B4-2041SP| Base 3821 167 126 2702 135 6 3151 0 6623
B5-20360P| Base 5400 339 120 831 0 0 2887 1848 4163
B6-2041WP| Base 2591 149 648 2505 95 6 3151 0 5696
B7-20280P| Base 3049 53 43 167 126 0 2410 24 3307
B8-20310P| Base 2406 113 51 196 0 0 2594 1971 568
S1-2028SP (Sensitivity| 4792 87 50 100 189 0 2410 2314 2731
S2-20280P |Sensitivity| 3176 53 43 167 126 0 2410 24 3434
S3-2031SP |Sensitivity| 5137 157 126 227 189 3 2594 130 5395

AAEE - Additional Achievable Energy Efficiency (Value is subtracted to calculate the Net Load)

AAFS - Additional Achievable Fuel Substitution

TE - Transportation Electrification (Includes Baseline and Additional Achievable Transport Electrification)
KL - Known Loads

DS - Data Center Loads

BTM-PV - Behind-the-meter Solar Photovoltaic Generation (Value is subtracted to calculate the Net Load)
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Generation Resource Assumptions

Battery Energy

Storage (MW)

Solar (MW)

2
=}
Q.
=
2

Thermal (MW)

Long Duration
Energy Storage
(MW)

R § ¥ § ¥ § 3 3 § 3 5
S s S 8 S [T [T S s S
2 & g &z £ ? g gz ¢
B1-2028SP 3365 0 2265 45 1020 694 3720 2976 4 3 0 0
B2-2031SP 3757 0 2265 45 1020 694 3720 2976 4 3 0 0
B3-2036SP 4247 0 9808 196 2010 1367 3720 2976 4 3 500 0
B4-2041SP 4247 0 10040 0 3312 2749 3716 2973 4 3 500 0
B5-20360P 4247 -4179 9808 9413 2010 80 3720 3683 4 0 500 -500
B6-2041WP 4247 0 10040 0 3312 2186 3716 2654 4 0 500 0
B7-20280P 3102 0 2265 0 1020 836 3720 2489 4 0 0 0
B8-20310P 3757 -3689 2265 2241 1020 816 3720 75 4 0 0 0
S1-2028SP 3365 0 2265 2152 1020 816 3720 79 4 3 0 0
S2-20280P 3102 2797 2265 0 1020 836 3720 2952 4 0 0 0
S3-2031SP 3757 0 2265 45 1020 694 3720 2976 4 3 0 0
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Approved Transmission Projects Modeled in Base Cases

In-service Date First Year Modeled

Project Name

SG and OT Redundant Bus Differential Relay Jun-26 2028
TL632 Granite Loop-In and TL6914 Reconfiguration Feb-27 2028
Sweetwater Reliability Enhancement Mar-27 2028
San Ysidro 69 kV Reconductoring (TL623C) Mar-27 2028
3 Ohm Series Reactor on Sycamore-Penasquitos 230 kV line Jul-27 2028
Coronado Island Reliability Reinforcement Phase | Q3-27 2028
Short Circuit Mitigation for Miguel 230 kV Circuit Breakers Project Feb-28 2028
TL695B Japanese Mesa - Talega Tap Reconductor May-28 2028
Coronado Island Reliability Reinforcement Phase I Aug-28 2028
TL690E, Stuart Tap - Las Pulgas 69 kV Reconductor Jul-29 2031
Downtown Reliability Reinforcement (SG Spare Bank and S CBs) Dec-29 2031
Valley Center System Improvement Jan-31 2031
Rearrange TL23013 PQ-OT and TL6959 PQ-Mira Sorrento Aug-31 2031
Reconductor TL680C San Marcos-Melrose Tap Sep-31 2031
Upgrade TL13820 Sycamore-Chicarita 138 kV Sep-31 2031
TL690B & TL697 Reconductor 2031 2031
Penasquitos-Mira Sorrento 69 kV #2 line 2031 2031
TL600B Reconductor 2031 2031
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Approved Transmission Projects Modeled in Base Cases

Project Name In-service Date First Year Modeled

North Gila—Imperial Valley 500 kV line Dec-31 2036
Upgrade on Hoodoo Wash-North Gila and Hassayampa-North Gila TLs May-32 2036
Recon Substation Oct-32 2036
Imperial Valley—Recon 500 kV Line Oct-32 2036
Miguel-Sycamore Canyon (TL23021) 230 kV line Loop-in to Suncrest Dec-32 2036
Recon—Serrano 500 kV line 2032 2036
TL623C Reconductor 2032 2036
Short Circuit Mitigation for Imperial Valley 230 kV Circuit Breakers Project Oct-35 2036
Downtown Reliability Reinforcement (Vine Expansion) 2037 2041
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I
SDG&E Area 1-in-10 Peak Day Net Load Profile
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2041 SDG&E Area 1-in-10 Peak Day Net Load Profile

7000
6500
6000
5500
5000
4500
4000
3500
3000

2500
2000
1500
1000
500
—
Z

0 .
-500
-1000
-1500
-2000

-2500
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (HE)

Net Load (MW)

—Consumption =—DS KL =——BTM PV —BTM Storage =—AAEE —AAFS —TE+AATE —Net

Slide 280

e —

&> California 1ISO




Reliability Assessment Preliminary Results
Summary
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Heavy East to West flows

&> California ISO

results in divergence

ss % % gg é —— 500 kV
238 % nr% & Sycamore A — 230kV . e
==&8 T ns | CATYOD — 138 kv Reliability Concern
AAA A E— — 69kv
e X ontingeney  m P1 thermal overload: 106% >
- North Gila  Hoodoo 108% of normal rating for HAA-
’_m © <] Imperial GR1414 {g.' Wash (APS) .
sali [ sl syl et fez- SOt 1] 4 e HDW and HDW-NG in B5 case
“IFIF ETL23042cE " 53 § 1123055 GR1404 Ocotillo ©1 Vo002 Hassayampa (SRP) - . .
el | == 215%33 1 e [ 7 (D) Some P3 and P6 contingencies
3 > ' 3 resulted in divergence in B5
Miguel HE® Ts0004
2 I_gg_l_g_l g case
©H| TL50001 2
53 ?
ﬁ”_l“" 33 East County = P3 and P6 thermal
) Worst thermal overload , overload:106% > 111% of
Tijuana | i La Rosita .
(CENACE) for P1 contingency (CENACE] normal rating for HAA-HDW
35 gz c and HDW-NG in B5 case
ss % % gg é —— 500 kV
g g r-% nr% & Sycamore A — 230 kv
o o Canyon — 138 kv . ngn .
AR A4 T Qjﬁj 1 <o Potential Mitigation
< EpYETY 36 Contingency .
_ — Owrloadedelement ® - Congestion management
® North Gila (APS) Hoodoo
ARgE o[2] L Imperial GRlﬁl{; -f?@-l Washl(fg) ®=  Reduce gen output of Hoodoo Wash
S HE 3 |E <l sve ﬁ 1 %> solar resources for P1 contingencies
T e T E Itg? g:|5uncreftR14°4 ocoito L » —— d X My %) = Further reduction of Hoodoo Wash,
3 4 BT !@nswos 3 BT 7 Wiom SS (1) North Gila, and/or GR1414 solar
%' o003 53 b IV PFC resources for P3 and P6
— _;l u;l@ - fii-l-;@-l ] contingencies
Otayjs _;; | E
Mesa |& 3 East County
Tijuanal Worst P6 contingency that La Rosita
(CENACE) (CENACE)
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e
Heavy Imports into San Diego Metro Area (1/3)

= Bay Boulevard
- Bay Boulevard

= Mission
# Mission
| m23042a

TL23023
TL23022
TL23020

Penasquitos

f

lan

Artesi

Sycamore
Canyon
TL23051

TL23071

> Recon

— 500 kV

—— 230 kv

— 138 kV

— 69 kV

X Contingency

—— Overloaded element

North Gila (APS) Hoodoo

s Wash (APS)
o

|@

>
J » Hassayampa (SRP)

= Bay Boulevard
- Bay Boulevard

= Mission
- Mission
| 123042a

TL23023
TL23022
TL23020

TL23041A |_©
(o] L Imperial GR1414
8 g3 . Valley 'G)
DO | [ . !
" nasoac & 3 zi:z; GR1404  Ocotillo TL50002
§§-| Sl.lT{\cresst H® I@nsmos TL23082
<3 | v
Miguel HE® Ts0004
©H B4 B TL50001
otay |8 B |
Mesa |8 3 East County
Tt Worst thermal overload
(CENACE] for P6 contingency
g5
28
© <
g

f

Sycamore
Canyon
TL23051

TL23071
TL23041A

H®

TL230428
TL230418B
TL23041C |

TL23042C

TL23040

@A
Otay
Mesa

Tijuana |

(CENACE)

&> California ISO

- Wixom SS (IID)

TL23050

La Rosita
(CENACE)

— 500 kV

—— 230 kV

— 138 kv

— 69 kV

X Contingency

—— Overloaded element

North Gila (APS) Hoodoo

Imperial GR1414

s Wash (APS)
%

L ) Valley I O I O
i B ] S o i | >
g TL23055 GRI404  Ocotillo TL50002 > Hassayampa (SRP)
" 123054 suncresy |1 @ @ 3 » Wixom S5 (IID)
§§-| TL50003 TLs000s f oo TL23082 o
4 s
& He IV PFC
Miguel e Ti30004
Ed B TL50001 é
B ] =
3 East County
La Rosita
(CENACE)

Reliability Concern

P6 thermal overload: 100%
—2>110% of normal rating for
TL50001 in B4, B5, and B6
cases

P6 thermal overload: 103% of
normal rating for TL50004 in
B5 case

P6 thermal overload: 102% of
normal rating for TL50003 in
B5 case
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e
Heavy Imports into San Diego Metro Area (2/3)

Reliability Concern

=  P6 thermal overload: 107%
—2>119% of normal rating for
TL23050/TL23082 in B4 and

cc % % %g § 500 kV Bs Cases
'g % é QE. é mor A : -
£2z23 Lamvon e = PG thermal overload: 109%
RS oo o X Comtingency 2>132% of 24-hr rating for IV
_ T Overloaded element PSTs in B3 to B6 cases
- ] North Gllai(,-’-\|PS)WHo|(:((12§S)
AL LlE Imperial GRI14 B TEE] Was = PG thermal overload: 105%
AEE [E B s ] g, ——— 6 ebpe o 0 .
T ) F rsoac | § Eﬂiﬁ GR1404  Ocotillo ¥ ooz ’ p- Hassayampa (SRP) =2>121% of 4-hr ratmg for
«l suncrest @ I'_©TL50005 s . »- Wixom SS (IID) TL23040 in B5 case
P % i
Miguel Ho® TLsooos
_;3_ "® TL50001 g
=3 ] o
3 East County

@A
Otay |§
Mesa |8&
2

(CEnAGE) Worst thermal overload | &g
for P6 contingency
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I
Heavy Imports into San Diego Metro Area (3/3)

Reliability Concern

=  P6 thermal overload: 101% of
250-hr rating for TL23006 in B4
— 500 kV Case

Worst thermal overload
for P6 contingency

—— 230 kV
— 138 kV .
— 69 kV San Luis Reﬂ San Onofre = P6 thermal Over|Oad . 1 04% 9
X e ement oy e\ > Serreno (5Ct) 115% of 250-hr rating for
i <1 i L A TL23052 in B4 and B5 cases
Mlsslon D TL23004 TL23081
M|s§|on D TL23012 TL23003 NN HO
Penasqu!tos - TL23053 TL23011B TL23011A % g .
Penasquitos - = g2 Capistrano . L. .
i §:| 5 EETETT §:| Potential Mitigation
rtesian = B e g ®*|Z§: = Congestion management and
| ial H
GR1414 Valley balomar m;i'ega system adjustments
. < — e © © Energy  Escondido Recon =  Reduce gen output in the greater
North Gila (APS) _g v Pl B Imperial Valley area
GR1404) @ @4| Ocotillo % p SaNtiago (SCE) ) .
Suncrest <+—y¢—f “5°:°3 —— e Viejo (5CE) B3, B4 and B6 cases: Dlspatch.gas
Miguel <—3——— o oo ——————— Serrano (SCE) gen, and/or BESS in the San Diego
e (! metro area, and adjust Imperial
st comnty Valley PSTs

=  B5 case: Reduce BESS charging in
San Diego metro area
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e
Imperial Valley 500/230 kV Banks 80, 81 and 82

Reliability Concern

= P3thermal overload: 100% -

Worst thermal overload 102% of 24-hr rating in B5
for P6 contingency case

= P4 thermal overload: 105% of
24-hr rating in B5 case

TL50002

Recon = P GR1414 - . 0
Ocotillo e TL50005 / > North Gila (APS) P6 thermal overlo_ad. 1 22% >
East County < T 139% of 24-hr rating in B5
case

Imperial
Valley

Potential Mitigation
=  30-min emergency rating
= Congestion management

S-LINE
TL23043
TL23061
TL23046
TL23045
TL23066
TL23048
TL23047
TL23082

— ggg le =  Reduce gen output at Imperial Valley
O 230 kV substation
X Contingency YYVYYY Yvyvyy
—— Overloaded element =) '_c“ = r:U (:u O;J § § E";
T o3 L =X Xz
N TB G 0w ow =
o588 ==
E20 g a v
G W I T T
28 = g g2
S22 5% Tt 8
&8 99
©o R
o O
£ E
v o
-
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e
Imperial Valley 500 kV Bus Overload

Reliability Concern
Imperial BK82 BK81 BKSO = P2 thermal overload: 121% of
recon «————  Valley A A normal rating in B5 case

ﬁ North Bus

Potential Mitigation

<_. _! _! _! =  30-min emergency rating

Generic Solar & =  Congestion management
=  Reduce gen output at North Gila,
_E] [] 4_. 4_[] [1_ [J_ GR1414, Hoodoo Wash,
Generic Wind <#—— P North Gila Hassayampa, and/or Imperial Valley
[] [] [] [] [] substations

=  Reduce BESS charging in San
Diego metro area

South Bus

—— > GR1414

Ocotillo - . Open
|:| Closed
East County - — 500 kV
X Contingency

Overloaded element

Worst thermal overload
for P2 contingency
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I
lID facilities thermal overloads and low voltages

Reliability Concern

=  P1, P3, P4 and P6 thermal
overloads: 100% - 138% of
emergency rating for El Centro —
Pilot Knob in B3, B4, B5 and B6

North Gila (APS) cases
Imperial GR1414 H® Hoodoo Wash (APS)
Valley . | £3) Ire =  P6 thermal overload: 106% of
i i Y——» Hassayampa (SRP) .
® - - » Hassayampa (SRP) emergency rating for Vega 3 SS —
Mo < | « > Nabambra 5.1 Niland in B5 case
i Ocotillo <t———— H® . |F© Blythe (WALC) Vega3ss(ib)y Alahambra SS (1ID)
ast County s Wixom SS ¥
© b ecane T O =  P1 and P6 thermal overloads:
— 500 kV Pilot Knob ) 0
—sokv (1ID) > Arkansss 55 (ID) 100% > 104% of emergency
— 161KV I|-3<F—> Coachela Valley (1ID) rating for Niland — Arkansas SS in
o La Rosita (CENACE) W (Niland (WD) _,,, Parer a(tv:/(vavchc) B5 case
X Contingency Yucca (IID) I EaglegMountain (SCE) .
— Overloaded element » Dome Tap (WALC) =  P6 low voltages: 0.89 p.u. at Pilot
- Wellton Mohawk (WALC) Knob and Yucca 161 kV buses in
B5 case

Worst thermal overload for
P6 contingency

Potential Mitigation

=  Bb5 case: Review with IID planned
S-Line RAS to trip only solar when
BESS are in charging mode

= B3, B4 and B6 cases: Add generic
geothermal resources mapped at
Wixom SS to the planned S-Line
RAS Slide 288
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L
Path 45 and CENACE's facilities thermal overloads

. . ety Reliability Concern
T gs — 230 kV
. gE — sk =  P6 thermal overload: 107% >
233 54 Worst thermal overload | &% ..., o/ * :
$53% oycamore : R et od element 128%* of normal rating for IV-
Ahd e for P6 contingency ROA
% Lx’; North Gila (APS) Wash fXI?S)
: o Imperia =l |0 =  P6 thermal overload: 105% >
n T yTLSOOOZ " H yampa (SRP)
alyle! |2 EYE] Ocotillo p. Hassayampa * R
g % %: % % g _&{ “sve TL50003 |F© TL50005 bl TL23082 - El Centro S5 (IID) 163% Of 4-hr ratlng for OM-TJI
B S w— g | £ oy = the falwme = P6 thermal overload: 101% >
£ o/ * .
: = ooy Tro e e b connce) 143%* of 24-hr rating for IV PSTs
@4|— TL50001 I{-l_&{ La Herradura Rumorosa (cenace) —» ::::: :::EZ: tEEZQEg u P3 and P6 thermal Overloads
oy |e Ed *K— (CENACE) (CENACE) - Centro (CENACE) o o/ *
mesa |5 /Tijuanal } o Centenrio(CENACE 104% > 131%* of emergency
(CENACE) .
Panamericana Potencia (CENACE) . B~ Wisteria (CENACE) ratlng Of ROA_RUM’ RUM_HRA’
B v B — e ROA-HRA
Presidente Juarez (CENACE) ~#—————— (CENACE) - Sanchez Taboada (CENACE) ]
e e " P6low voltages: 0.89 p.u. at
(CENACE) E;L;ﬂ Man Santa Clara (CENACE) HRA and TOY 230 kV buses in
Potential Mitigation S1 case

=  Existing TL50001 Gen Drop RAS or TL50003 Gen Drop RAS in near-term cases
= Imperial Valley—Recon 500 kV Line and Recon Substation (ISD Oct-2032)
=  Congestion management and system adjustments

= Reduce gen output in the greater Imperial Valley area

. Dispatch conventional gas gen, and BESS in San Diego metro area in Summer Peak cases

= Reduce BESS charging in San Diego metro area in Off-Peak cases

= Adjust Imperial Valley PSTs

= Bypass series capacitors Hassayampa/Hoodoo Wash — North Gila 500 kV transmission lines in near-term cases

*Considering both base and sensitivity scenarios Slide 289
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I
Miguel 500/230 kV Banks 80 and 81

§§§§ gE — 500 kV . .
=s3& N —Bokv Reliability Concern
AhAA “Camyon vy
s e X coningeney = P1 thermal overload: 105% >
< — 0 . .
i [ g o reasetdiement 106% of 24-hr rating in S1
o o] _ North Gila (APS) Wash (APS)
TN [gq el peza moeel [stel | case
PIFE el - » ocotill s , Hasaempa(sie) @ P3 thermal overload: 101% >
| o §‘!S”""“Ttwwos % !*© nsos = i centrosS {1E) 107% of 24-hr rating in S1 and
Miguel East County I@ THs0008 S3 cases
Ho TL50001 §
xi\. = P4 thermal overload: 105% of

TL23040

@

Otay

M_l 24-hr rating in S1 case
Tijuana Worst thermal overload L2 Rosit

(CENACE) for P6 continaenc N =  P6 thermal overload: 106% =>
gency 147% of 24-hr rating in B1, B2,
B4, S1 and S3 cases

Potential Mitigation

=  Existing Miguel BK 80/81 RAS

=  30-min emergency rating

= Congestion management and system adjustments

. Reduce gen output in the greater Imperial Valley area
= Dispatch conventional gas gen, and BESS in San Diego metro area
= Adjust Imperial Valley PSTs
= Bypass series capacitors Hassayampa/Hoodoo Wash — North Gila 500 kV transmission lines
=  Miguel-Sycamore Canyon 230 kV line Loop-in to Suncrest (Third Miguel 500/230 kV bank) (ISD Dec-
2032)
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L
Suncrest 500/230 kV Banks 80 and 81

Reliability Concern

TL23051

Contingenc!
TL23071 X gency

g —— Overloaded element
TL23021 Hoodoo . - -
ﬁ North Gila (235) Wash (4PS) Potential Mitigation

g5 23 =  P6 thermal overload: 110% -
TEH — kv 123% of 24-hr rating in B2, S1,
oW ﬁ Syamore — kv and S3 cases

| m23042a

glalg: |8 ] g Imperial ES +H®
§ ﬁ Q 2 2 § {— " sve I:i . .
PR R BFL e iz ootilo R o > msaampasie) @ 30-mMin emergency rating
""""""""""" TL23055 Suncrest O L ss » El Centro SS (IID) .
§-| TL23054 a\ TL50003 TL50005 < TL23082 entro u Congestlon management and
3 | =3 3G IV PFC .
Miguel East County || H@® Tes000s SyStem adeStmentS
Ea B —1E-|—1€-| 2
@t = L LB VE g ®  Reduce gen output in the greater
Otay |§ .
Mesa |& Imperial Valley area
) \A =  Dispatch conventional gas gen, and
(e Worst the_rmal overload (CeNACD BESS in San Diego metro area
for P6 contingency = Adjust Imperial Valley PSTs

=  Bypass series capacitors
Hassayampa/Hoodoo Wash — North
Gila 500 kV transmission lines

=  Miguel-Sycamore Canyon 230
kV line Loop-in to Suncrest
(Third Suncrest 500/230 kV
bank) (ISD Dec-2032)
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e
230 kV TL23054/TL23055 Suncrest — Sycamore Canyon

Reliability Concern

=  P6 thermal overload: 105% =
164% of normal rating in B1,
B2, S1, and S3 cases

EE s
83 28
§6233 g < — 500 kV
44 s o — 230 kv H H'H :
=243 I syeomore B Potential Mitigation
\ A A Canyon — 69 kV r
< TL205t X Contingency = EX'Stlng TL23054/23055 RAS
é TTLL:;ZTA —— Overloaded element . .
Hoodoo =  30-min emergency rating
1. in North Gila (APS) Wash (APS) _
SRR 3l L& a3 R Imperia & |F® =  Congestion management and
agiag s 8 3= > ) Ocotillo TL50002 _ Hassayampa (SRP) H
T nz0ss cuncrest » > system adjustments
&-l TL23054 TL50003 IF© TL50005 & TL23082 P El Centro S5 (1ID)
24 ) zi =  Reduce gen output in the greater
Miguel East County | 1@ Tis0004 Imperial Valley area
_} '_® TL50801
Ei X

= Dispatch conventional gas gen, and
BESS in San Diego metro area

@H
Otay |§ U
Mesa |®
2

=  Adjust Imperial Valley PSTs
Diganat Worst thermal overload 2 Rosita =  Bypass series capacitors
for P6 contingency Hassayampa/Hoodoo Wash — North
Gila 500 kV transmission lines

®  Miguel-Sycamore Canyon 230
kV line Loop-in to Suncrest
(ISD Dec-2032)
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e
230 kV TL23041 Sycamore Canyon — Otay Mesa — Miguel
and TL23042 Bay Boulevard — Otay Mesa — Miguel

Mission o VSN > sty RENADINItYy Concern
Mission =< P e ™ eenasquites ™ PO thermal overload: 105% >
g‘ TL23042A ”'.TI:Z.?f):l.Z?”. TL23041C x TL23041A I TL23051 » Artesian o/ * .
Silvergate <22~ | > nzos T eSe 116%* of normal rating for
Bay Boulevard g 3 :i§| g €_|TL23054 Suncrest TL23041B
2 Miguel 2
q Sycmore * P6 thermal overload: 102% -
Tijuana | (CENACE) < = ol@ S0k 121%* of normal rating for
ta -
4= e TL23041C
— 69 kV
X Contingency  ® P6 thermal overload: 106% —>
— Overioaded elemen .
Worst thermal overload 111%" of normal rating for
for P6 contingency TL23042A
=  P6 thermal overload: 103% =>
N o oo 108%* of normal rating for
o 2 % o T o 71230428
T.II-.LZZ?:E:)(:ZZOA TL23042C TL23041C I TL23041A i Izizi : Penasquitos
Silvergate T2z m.l-éz- - - Itg: - étzaecsrlfae‘srlc . .. .
Bay Boulevard g '—33— g Suncrest Potential Mltlgatlon
S Miguel 2 T
g Caon = Existing TL23041/TL23042 RAS
" P TL23040 )
Tiuana | {CENACE) = olt:y(@ bt =  Congestion management
Mesa — 138kv =  Reduce generation output at Otay
— 69 kV
X Contingency Mesa
— Overloaded element
* Overloads in B1, B2, B6 and S3 cases Slide 293
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I
230 kV TL23026 Silvergate — Bay Boulevard

Worst thermal overload Reliability Concern
for P6 contingency = P thermal overload: 103% of
SMLUSRSY pongsquios Artesan SSTEN0 normal rating in B5 case
AA A A
/ . .y .
TL23028A '2;223;22873 Potentlal Mltlgatlon
1 . — = 2-h ti
g % Mission - I’ emergency ra |ng
A s | L =8 i = Congestion management
E =  Reduce BESS charging at Silvergate
old Town substation
g % Bay Boulevard
< Sycamore
g g Canyon X
S S |_© TL23051
o g North Gila (APS) Hoodoo
I»- ] ) ? \. GR14i4 _.?i@' WashI(APS)
L1 53 8|2 < e ©! o
i Emwzcﬂ F ﬁ .ﬂ ﬂ _EE_| 2{@ GR1404 Ocotillo TL500020 J ; Hassayampa (SRP)
' e o . eifs B Wixom S (IID)
&—l TL5000; TL50005 _&_ TL23082
ii" Suncrest oo | —- & He IV PFC
Miguel mperial

TL23050

(R3) East County | H@ Valley
TL50001 — 500kvV
— 230 kv

zo @
g l
TL23040

W

-

— 138 kV

— 69 kV
Tijuanal X Contingency La Rosita
(CENACE) — Overloaded element (CENACE)
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e
230 kV TL23029 Loop-in Silvergate — Vine

Worst thermal overload Reliability Concern
for P6 contingency = PG thermal overload: 104% of
San LGUI'SS Rey Penasquitos Artesian S((é;EaEr;o normal rat'ng |n B6 Case
‘ Ak A A
/ . i e
/ Potential Mitigation
GAH .
/" Mision =  2-hr emergency rating
5| sive X i =  Congestion management
F TL23071
E = Reduce generation output at Otay
vine Old Town Mesa substation
§ § Bay Boulevard
NP Sycamore
% g Canyon X
s ; |_© TL23051
TL23041A
TL23021
North Gila (APS) Hoodoo
1. _[5] L GR1414 I:i H@ Wash (APS)
13 2lé T @4' =3 |@ R
. #TL23042C# = 2F GR1404 Ocotillo 71500028 J ; Hassayampa (SRP)
§—l TL50003 |_© |_©TL50005©_| i TL23082 - Wixom S5 (”D)
ﬁg'uel Suncrest e —— =3 RG] IV PFC
160 East County §| K@ Valley I
© I—&-I—&-l — 500 kV g
Otay |2 TL50001 — 230KV £
Mesa 12 ’ ’ — 138 kV
— 69 kV
Tijuanal XK Contingency La Rosita
(CENACE) —— Overloaded element (CENACE)
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I
230 kV TL23027 Old Town — Mission and
TL23028B Old Town Tap — Mission

Vel Reliability Concern
MBvel = vergate = P6 thermal overload: 101% of
® I Y 1| normal rating for TL23027 in B5
g Vine § Old Town _ %» San Luis Rey GIS case
£ Penasquitos ., |~ SanluisReyGIS
| oy soutevars B ~ e = P6 thermal overload: 102% ->
viguel <22 1] Sycamore e « 103% of normal rating for
Miguel 6 Tap = masosia © > Artesian TL23028B in B4 and BS cases
iguel 4x Tap - T30
Suncrest - — 230 kV
Suncrest - :izi g — 138 kV
Suncrest - — 69kV . agm .
£3 X Contingency Potential Mitigation
—— Overloaded element
- .
Worst thermal overload Congestion managgment
for P6 contingency ®= B4 case: Dispatch Silvergate BESS
=  B5 case: Reduce Silvergate BESS
TL23023 charging
Miguel -
Miguel < TL23022
o
@ ! %

TL23028C

I—(é—l Mission 123001
Vine Old Town -TW» San Luis Rey GIS
Penasquitos

EEEE— Lui |
23012 San. uis Rey GIS
- Encina
TL23053
Bay Boulevard - Encina
TL23013 < |
TL23020 Sycamore TL23071
Miguel @————— Canyon
TL23051

TL23042A
Miguel 6x Tap ~#———— ©H P Artesian

TL23026

I TL23041A
Miguel 4x Tap - T3021
Suncrest <& 0 — 280 kv
Suncrest < 0 _ ;gsk:(/\/
suncrest < &
'ié" X contingency
—— Overloaded element Slide 296
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I
Southern Orange County Load Pocket (1/3)

San Onofre
. TL23002
San Lu!s Rey - 33006 Recon
San Luis Rey - 3010
San Luis Rey - - Recon
= Serrano (SCE)
H&O
730300 P Escondido
TL23052 TL23007
A TL23030A x TL230308B
L3836\ X TL13837
A TL13812 Laguna Niguel
TL13831 TL13816
Talega s Ma\€0 TL13835 oo I TL13848 Capistrano
TL13§38 @ TL13830 TL13834
— 230kV ‘ Rancho \ HO = I
— 138 kV Mission Viejo  Mgrgarita Trabuco H®
— 69 kV Q1806
X Contingency Worst thermal overload
— Overloaded element .
for P7 contingency
/ San Onofre
. TL23002
San Lu!s Rey - 23006 | > Recon
San Lu!s Rey - oo/ -
San Luis Rey -t P Recon
b ¢ p Serrano (SCE)
X H&0

TL23007

P Escondido

TL23030C

-

TL23030A

TL23030B

Talega

), oo
Mission Viejo

TL13836

TL13812
TL13831

San Mateo

Laguna Niguel

TL13837

TL13847

TL13816

TL13835

TL13848 Capistrano

TL13838 TL13830

TL13834

TL138

33

Pico I

H®

Margarita Trabuco
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Q1806

Reliability Concern

P6 thermal overload: 102% ->
114% of 250-hr rating for
TL23007 in B4 and B5 cases

P3, P6 and P7 thermal
overload: 101% > 118% of
250-hr rating for TL23052 in B4
and B5 cases

P6 and P7 thermal overload:
101% > 116% of normal rating
for TL23030A in B4 and B5
cases

Potential Mitigation

Congestion management

= B4 case: Dispatch Q1806 BESS to
protect against always credible P7 of
TL23007 and TL23030

= B5 case: Reduce Q1806 BESS
charging to protect against always
credible P7 of TL23007 and TL23030
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Southern Orange County Load Pocket (2/3)

San Luis Rey -

San Luis Rey -

San Luis Rey -

San Onofre
TL23002
TL23006 - Recon
TL23010 >
- Recon
P Serrano (SCE)
H&0

TL23052

TL23007

P Escondido

TL23030C

TL23030A

TL23030B

TL13836

TL13837

Laguna Niguel

TL13816

COI

TL13848

Capistrano

TL13834

TL13833

®_{ TL13812 x
TL13831 Pi
Talega San Mateo v
K TL13838 @ TL13830
— 230 kV ‘ Rancho
— 138 kv Mission Viejo argarlta Trab
— 69 kV

X Ccontingency

— Overloaded element

uco

for P6 contingency

Worst thermal overload

San Onofre

H®

Q1806

Worst thermal overload

for P7 contingency

San Luis Rey -

San Luis Rey -
San Luis Rey -

TL23002 /
TL23006 / < Recon
TL23010 / >
P Recon
/ P Serrano (SCE)
H&9
230300 P Escondido
TL23052 TL2300%
TL23030A / TL23030B
TL13836 TL13837
A TL13812 %Niguel
TL13831 Pi TL13816
Talega San Mateo —- 7 T3 Capistrano
TL13838 TL138 TL13834 x
‘ Rancho I@ lﬁI X
Mission Viejo  Margarita Trabuco e
Q1806
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Reliability Concern

P6 thermal overload: 105% ->
119% of normal rating for
TL13812 in B4 and B6 cases

P6 and P7 thermal overload:
111% of normal rating for
TL13831 in B5 case

P6 and P7 thermal overload:
103% of normal rating for
TL13838 in B5 case

P6 and P7 thermal overload:
118% of 9-hr rating for TL13830
in B5 case

Potential Mitigation

Congestion management

= B4 and B6 cases: Dispatch Q1806
BESS to protect against always
credible P7 of TL23007 and TL23030

=  BS5 case: Reduce Q1806 BESS
charging to protect against always
credible P7 of TL23007 and TL23030
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Southern Orange County Load Pocket (3/3)

San Onofre
Son uis ey = — > Recon Reliability Concern
San Luis Rey 12010 » Recon = P2, P3, P4 and P6 thermal
. > Serrano (SCE) overload: 109% > 118% of
» Escondido normal rating for TL13833 in B5
TL23030C
TL23052 TL23007 case
TL23030A TL23030B
- TL13836 Tises7 = P3 and P6 thermal overload:
o o 2Buna Niguel 101% = 119% of normal rating
Talega SanMateo s I TLis8as Capistrano for TL13834 in B5 case
TL13838 TLL3330 TL13834
— 230 kV Rancho frses X
— (1;38ka Mission Viejo ~ Margarita Trab/co H® Potential Mitigation
—_ Q1806
X Contingency Worst thermal overload = Congestion management
— Overloaded element i
for P6 contingency =  B5 case: Reduce Q1806 BESS
— Tan Onofre charging to protect against always
San Luis Rey ¢ s - credible P7 of TL23007 and TL23030
San Luis Rey - 23010 -
San Luis Rey - P Recon
P Serrano (SCE)
H&9
330500 P Escondido
TL23052 TL23007
TL23030A TL23030B
TL13836 TL13837
A TL13812 Laguna Niguel
bi
Talega TL13831 San Mateo e ICOI Itiz:i: Capistrano Worst thermal (?Ver|Oad
TL13838 § TLL3830 TL13834 for P2/P4/P6 Contlngency
TL13833 x
Rancho
Mission Viejo  Margarita Trabuco H®

Q1806 _ Slide 299
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69 kV TL690E Stuart Tap — Las Pulgas, TL90C Oceanside Tap —
Stuart Tap and TL697 San Luis Rey — Oceanside

San Luis Rey 23002 San Onofre Reliability concern
L0 » Santiago (SCE) PG and P7 thermal overloads: 150%
- Viejo (SCE) 0 i
S - ~ Serrano (SCE) 9 172% of normal rating for TL690E
1] opXre in B1 and S2 cases
Encina <——————-& glg )
Encina Tap +—— 48] Stuart gk PR st P6and P7 thermal overloads: 110%
TL68OA TL690A ] TL23030A TL23030B .
Ol\ilizlar:SReaIiE : TL6966 TL697 = TL690B lTLSQOC FTLGSOE = TL692 = TL695 . . l_@ |_© .9 145% Of normal ratlng for TL690C
Pendleton @——2 Oceanside Las Pulgas  Basilone ﬂV Escondido In B4’ B5’ B6 and B8 cases
Tal
— 230kv seee =  P6 and P7 thermal overloads: 103% of
— 138Kk . .
oy normal rating for TL697 in B4 case
X contingency o
— Overloaded element = EXlStlng TL695 at TA overload scheme
Worst thermal overload for will be retired once TL695 is
P6/P7 contingency reconductored (ISD May 2028)
Potential Mitigation
San Luis Rey TL23002 San Onofre
/23006 E Recon = TL690E, Stuart Tap‘LaS PUIgaS 69 kV
- [ e > Recon Reconductor project (ISD July 2029)
San Luis Rey GIS TL23081 > Serrano (SCE) . L )
i XA =  Consider conditionally credible P7
Encina <————— | 85 .
Encina Top <222 | | Stuart ik Capistrano contingency of TL23007 and TL23052
- = :
Melose Tap < e @1 j ion_Tios o as always credible
Ocean RanCh < :tzzj: TL697 = TL690B TL690C : = TL690OE = TL692 = TL695 = |—® oo - i
Pendleton <¢————J| Oceanside Las Pulgas  Basilone +—————————— Escondido CongeSt|0n management
— 230 kV Talega =  B1, B4, B6 and S2 cases: Dispatch Q1806
— 138kV BESS to protect against P7 of TL23007
; gz:t‘_’ngenc and TL23052
ingency
—— Overloaded element = B5 and B8 cases: Reduce Q1806 BESS
charging to protect against P7 of TL23007
and TL23052 Slide 300
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e
Pala Load Pocket — 69 kV Thermal Overloads (1/2)

nsor Reliability Concern

» San Marcos

TL23011B

gl TLE951 Escondido P%'Ig(r)q‘?r e —FTLBO(B E:z::: " P1 ’ P2’ P31 P41 P5 and P6 thermal
F@ . TL23015 TL23011C | TL23011A TL23010 N
llac nees Foeondde <= L T o tuts rey [T oo oretre overloads: 100% > 134% of
Ple | e g NonVley Metose o B [ > SnOmofte normal rating for TL6966 in B3, B4,
TL6986 TL691D TL691B TL693 TL23080 an Luis Rey
= ' o K| e snuisrey s B5, B6 and S2 cases
Avocado Monserate @*= TLeos2 Ocean Ranch= o > Oceans!de Tap
neonc N S > Oceanside *= P1 and P3 thermal overloads:
By P@*l 104% -> 111% of normal rating for
v endleton .
X Gontingency TL693 in B4 and S2 cases
—— Overloaded element
Potential Mitigation
for P3 contlngency = B3 case: Increase Pala gas gen and
\ dispatch Melrose BESS before P1
b > San Marcos contingency and increase Melrose BESS
@ ook Palomar Energy ————— 5> Enci”a and dispatch Avocado BESS after P1
L6951 scondlido <€———— ——————> Encina .
Linc < X FO oo Escondido <€’ _“]23‘”“ PR 2 5 San Onofre contingency
Cme N ©f— SanLuisRey f— - % > San Onofre =  B5and S2 cases: Limit the charging of
neea oy NSA Y R f s neoa 5 | im0 Onolre Melrose and Avocado BESS
oy il KD TL691B | o TLe9s ; 00 > 2:: II:E:Z SZX g:z
’ Avocado Monserate @4= e Oc;;627;anch= TS X TTLLG:;A > OceansideTap " B4 and B6 cases. ReCOHdUCtOF
neoic g omen [ Oceansie TL6966 and congestion
— 230kV @4|

o o _ management for TL693

X Contingency
—— Overloaded element
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Pala Load Pocket — 69 kV Thermal Overloads (2/2)

Reliability Concern
= P1, P2, P3 and P6 thermal overloads:

nemnc .. 103% > 131% of 9-hr rating for
» San Marcos .
Palomar Energy """ Encina TL6912 in B4, BS and S2 cases
- e Escondido €l osnc | nasorta [ Ton > ENCINA
Lilac < e Escondido «——4 =8~ f e > San Onofre =  P3thermal overloads: 111% of 9-hr
L6932 ©@H San Luis Rey —om0m > 52N Onofre i i
Pala s - #ggg‘tlh.Valle! Melrose e TLeson 33— > San Onofre rat|ng for TL6901 in S2 case
TL6986 TL691D TL691B l TL693 TL23080 San Luis Rey GIS
I ot T Bt i Snluskeyels W P1 and P3 thermal overloads: 101%
» Oceanside la . .
Auocado T el T LW gcaside - 119% of normal rating for TL694 in
230KV | B4, B5 and S2 cases
— 69 kV Pendlet _
X Contingency eneeen = P1 and P2 thermal OverloadS: 115%
~ Overloaded element > 122% of normal rating for TL691D
Worst thermal overload in BS and S2 cases
for P3 contingencies =  P1 thermal overload: 100% of 9-hr
rating for TL691B in B5 case
> svas  Potential Mitigation
@—| . TL23014 B4 TL23003 Enc!na
. |ree i | el S0, Existing Avocado RAS for TL698
R J( North Valey Melrose O St | i 920 Onofre contingency and TL691D overload
TL698A TL698B TL6901 [ 680B TL680A TL23081 S L R Gls .
@4= TL6986 TL6910‘ TL691B ) @ — TL:93 — > TTL;S;S: S:: LE:: Rzz Gls = CongeStlon management
Avocado 'V'°”Se'ate Ofl g Ocean Ranch® e > 822::2:32“‘” = B4 case: Increase Pala gas gen and
TLesc (] Ten2 [ dispatch Avocado BESS
_ :g‘:(\klv _\ p?:d!eton =  B5and S2 cases: Limit the charging of
X Contingency Melrose, Avocado and Pendleton BESS
— Overloaded element before P1 contingencies that are not
Worst thermal overload monitored by the Avocado RAS and
for P1 contingency additional Avocado and Pendleton BESS
charging reduction after P1 contingencies
Slide 302
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Border Load Pocket — 69 kV Thermal Overloads (1/2)

Reliability Concern

Sweetwater Itﬁ Migue'ﬂma
Montgomery Otay HO Miguel Tap
_ TLe42A TL645 §  TL69%29 TL621 .
Montgomery Tap < T | 'F© o Paradise
oA T} Loveland
T» Jamacha
Bay |3 3 L6536 H® ————> Jamacha
Boulevard |# 2 B -?;I
§ Te3B g TL649 [
| | 1623C § TL649F TL6910 | i
Imperial San Ysidro 0 Salt Creek
—— 230 kV Beach Border [E JH®
=
— 69 kv HO®

X Contingency
— Overloaded element

TL644
Sweetwater
TL641

Montgomery —

Ota

Tleds @ TL6929 IF©
H®

Worst thermal overloads
for P3 contingencies

Miguel

Y

Montgomery Tap <

I gé | R

—

TL649A

~ <
Bay 3 8 L6936 O
Boulevard |F 2 >4
§ 6238 g TL649D 1 V3

Ti623C § TL6A9F TL6910 | T

Imperial San Ysidro i Salt Creek
— 230 kv Beach Border g Ho
— 69 kV H®

X contingency
— Overloaded element

&> California ISO

TL628B .
Miguel Ta
TL621 s P

E— Paradise
——————> Loveland
TL627

———— Jamacha

TL643
—————> Jamacha

=

PO, P1, P3, P4 and P6 thermal
overloads: 102% > 285% of
normal rating for TL649A in B3,
B4, B5, B6, B8, S1, S2 and S3
cases

Potential Mitigation

Congestion management

. B3, S1 and S3 cases: Increase Border
gas gen and/or dispatch Border BESS

" B5, B8 and S2 cases: TL649 RAS to
reduce Border BESS charging

B4 and B6: Reconductor TL649A

The mitigation identified for B3
case might not be sufficient for
the load pocket peak load in
2036, which would occur at HE
24, driven by TE load.
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Border Load Pocket — 69 kV Thermal Overloads (2/2)

Reliability Concern

TL644

TL6936

HO®
HO®

Miguel

EREZ LN Miguel Tap

TL621 A
p— Paradise

————— > Loveland
TL627

> Jamacha
TL643

—————» Jamacha

Sweetwater E——
Montgomery Otay H®
TL642A TL645 L6929
Montgomery Tap X
) TL646
I:EE‘ l l TLE49A
Bay % é
Boulevard |7 =]
§ TLes3B § TL649D
| TL623C §
Imperial San Ysidro
— 230 kv Beach
— 69 kv

X Contingency

935

TL649F TL6910
©
Border |3 o

—— Overloaded element

P3 contingencies

Worst thermal overload for

P1 contingency

Worst thermal overload for

TL644
Sweetwater

TL6936

UTLe%64
Salt Creek

H®

HO®
HO®

3]

Miguel

TL628B
Miguel Ta
TL621 g p

—————> Paradise
1912 o | oveland
175 Jamacha
1% 5 Jamacha

=

Montgomery <€——= Otay l@
 TLeA2A TLeds @ TL6929
Montgomery Tap < l - l |
If l Tf649A
Bay |}
Boulevard |F “;
g 628 §_TL649D
| | TLe23C §
Imperial San Ysidro
— 230 kv Beach
— 69 kV

X Contingency
—— Overloaded element

—
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935

TL649F TL6910
Border |3

VL6964
Salt Creek

HO

P1 and P3 thermal overloads: 102% —>
171% of normal rating for TL645 in B4
and B6 cases

P1, P3, P4 and P6 thermal overloads:
100% > 181% of normal rating for
TL646 in B4, B5, and B6 cases

PO, P1, P3, P4 and P6 thermal
overloads: 101% = 175% of normal
rating for TL647 in B3, B4 and B6 cases

P1 thermal overload: 112% of normal
rating for TL623B in B4 case

Potential Mitigation

B3 case: 30-min emergency rating for
TL647

Congestion management

= B3 case: Dispatch Border or Otay BESS

= B5 case: Limit Border or Otay BESS charging
B4 and B6: Reconductor TL623B,
TL645, TL646 and TL647

The mitigation identified for B3 case
might not be sufficient for the load
pocket peak load in 2036, which would
occur at HE 24, driven by TE load.
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Del Mar Load Pocket — 69 kV Thermal Overloads

TL675

Mesa Rim < .
Mesa Rim < TLzzi
Miramar Tap < I I
& Del Mar Rancho
Penasquitos & TL610 Encmltas Santa Fe
TL667 I TL660 TL674 . TL616A - .
L6952 TL6973 | v > Artesian Tap
X ]
North City
Del Mar Tap <« TL6E6A West — 230 kV
Mira Sorrento < TLE%9 — 138 kV
Mira Sorrento < —. — 69 kV
Genesse < x Contingency
Torrey Pines < TLEe2 —— Overloaded element
P TL661
Eastgate <
Worst thermal overloads
for P1 contingencies
Mesa Rim < TL;Z;G
Mesa Rim < I::GS:JA
Miramar Tap < I
3 Del Mar Rancho
Penasquitos 3 TL610 Encmltas Santa Fe
674 616A
s TLe67 e = XTL » Artesian Tap
< TL6952 TL6973

TL666A

Del Mar Tap <
TL6959

Mira Sorrento <
Mira Sorrento <
Genesse <
Torrey Pines <
Eastgate <

TL6905
TL662
TL661

&> California ISO

Nor‘ch City
West — 230 kV

—— 138 kV

— 69 kV

X Contingency

— Overloaded element

—

Reliability Concern

=  P1, P2 and P3 thermal overloads:
114% > 128% of normal rating
for TL610 in B4 and B6 cases

= P1, P3, P4, P5, P6 and P7
thermal overloads: 100% -
167% of normal rating for TL667
in B4 and B6 cases

=  P1 thermal overloads: 103% =
110% of 9-hr rating for TL660 in
B4 and B6 cases

= P1 thermal overload: 103% of
normal rating for TL6952 in B4
case

Potential Mitigation

= B4 and B6: Reconductor TL610,
TL667, TL660 and TL6952 or new
transmission line, if feasible

®  There might be a need to
reconductor some these lines by
2036 since the load pocket peak
load would occur at HE 24, driven
by TE load.
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Valley Center BESS charging — 69 kV Thermal Overloads

TL698A

Avocado

A .
Monserate <
TLeo1E » Avocado Tap
TL698B
@A 6501 » North Valley
951 TL698E .
©H

Lilac

Warners Rincon Pala TLe%s2 H®
TL686 TL682 TL683 TLe8s )
Narrows < ¥> Escondido
TL637 TL685 TL6926 TL696 )
Creelman < ' ©H Ash » Escondido
TL6988 TL681B TL681A TL6956 )
Santa @ 1 ——> Escondido
Ysabel Valley Center TIeRIc » Escondido
TL689E _ TL689C .
<4 Esconido
TL689A
— 69 kV Felicita Bernardo

X Contingency
— Overloaded element

Worst thermal overload for
P6 contingency

&> California ISO

Reliability Concern

=  Congestion management was
needed to mitigate PO overload of
TL681B in S2 case

= P1, P2, P3, P6 and P7 thermal
overloads: 100% = 130% of 9-hr
rating for TL681B in S2 case

P6 thermal overload: 104% of 9-hr
rating for TL681A in S2 case

= P1 thermal overload: 100% of
normal rating for TL6926 in S2
case

= P3thermal overloads: 103% of
normal rating for TL688 in S2 case

Potential Mitigation

= Congestion management

= On the short-term, limit the charging of
BESS, mainly outside daylight hours, to
protect against the PO overloads.

=  Existing Valley Center RAS to mitigate
remaining P1 overloads

= Valley Center System
Improvement project (ISD Jan-

2031)
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138 kV TL13811 Chicarita — Shadowridge

Reliability Concern

= P6 thermal overload: 101% of
normal rating for TL13811 in BS

Sycamore
Mission Canyon case
Carlt . agn .
Hills Potential Mitigation
TL13822 . TL13828 ' .
) ]
Grant Hill <422 ol 821 > Santec Congestion management
Friars TL13827 I TL13820 ' TL13811 ' TL13825 » Batiquitos - R d h X fs
| J yy YT q educe charging of Sycamore
Chicarita Cannon Canyon BESS

— 230 kV

— 138 kV Shadowridge

— 69 kV
X Contingency
—— Overloaded element

Worst thermal overload for
P6 contingency
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El Cajon Load Pocket — 69 kV Thermal Overloads

Reliability Concern

= P2 and P3 thermal overloads:
101% > 104% of normal rating for
TL631 in B5 and S1 cases

sat Creek <% niesia Potential Mitigation
Paradise €— = | El Cajon Granite - .
Miguel Tap &I Jamacha niesss | | TL6985 COngeStlon management
67 g TL624 HG % | TL632 Loveland o . .
Ten TL630 ! 6w E”;’ott =  B5 case: Limit the charging of EI Cajon
@H ez |@ TLes1 TL635 Creelman BESS
Spring Valley TL6989 | T’ o Alpine - 81 . C t t t P2
Carfield € a——= [[G) P case: Continue to monitor
- TL6925
E overload
— 230 kV Los Coches
— 138 kV
— 69 kV
X contingency
- Overloaded element Worst thermal overload for

P3 contingencies

Slide 308

e ———

&> California ISO




Other 2041 Summer and Winter Peak Overloads in Sub-
transmission system

Overloaded Element Contingencies B4 B6 ®*  The thermal overloads were

TL690D Stuart — Stuart Tap PO X marginal in 2041 Summer and
TL13837 Capistrano — Laguna Niguel P1 and P4 X Winter Peak cases.
TL13847 Capistrano — Laguna Niguel P1 and P4 X
TL629B Glencliff — Glencliff Tap P3 X
TL6914 Miguel — Loveland P3 X
Escondido 230/69 kV BK 71 P4 X X
TL6916 Sycamore Canyon — Scripps P6 X
TL13826 Miguel — Proctor Valley P6 X

Substation Contingencies B4 B6 * The volj[age dewatlonoatlthese
Alpine 69 kV P3 X substations exceed 8% in the
Barrett 69 kV P3 X 2041 Summer Peak case. Due
Cameron 69 KV P3 X to the radial nature of these 69
Descanso 69 kV P3 X kV substations, no system
Glencliff 69 KV P3 X adjustments can be performed
Loveland 69 kV P3 X to reduce the post contingency
Crestwood 69 KV P3 X voltage deviation.
Kumeyaay 69 kV P3 X

®=  The ISO will continue to monitor
them in future planning cycles.
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Transient Stability Analysis
 Performed for B2, B3, B5, B7, S2, and S3 cases

« 80 credible contingencies were evaluated for all cases and 6
additional contingencies in the B3 and B5 cases due to the addition of
the North Gila — Imperial Valley No. 2, Imperial Valley — Recon, and
Recon — Serrano 500 kV transmission lines and 230 kV transmission
lines that loop-in into Recon substation

— Includes P1, P3, P5.5, P6 and P7

« High-frequency oscillations were observed in the B3 and B5 cases
when faults were applied at the Imperial Valley Substation. These
oscillations were caused by the dynamic models representing the
generic geothermal resources connected at 1ID's Wixom Substation

« No WECC criteria violations were observed
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Summary of potential new upgrades

 The ISO and the PTO will perform load pocket studies to
determine whether transmission upgrades will be
required within the 10-year planning horizon due to
transportation electrification-driven load growth.

* For mitigations that rely on BESS dispatch, the ISO will
verify that the BESS has sufficient energy capacity
(MWh) and can be fully charged when needed.
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Energy-Only Resources Assessment
Preliminary Findings

Binaya Shrestha
Manager, Regional Transmission Engineer-North

2026-2027 Transmission Planning Process Stakeholder Meeting
September 23-24, 2026



Background

« Several parties propose recognizing Energy Only (EO) resources under the
CPUC’s Slice of Day framework to support battery charging sufficiency
beyond their POl and, in some proposals, RA requirements.

« The ISO can inform this discussion by evaluating whether EO resources can
reliably deliver energy across the transmission system to charge batteries
during off-peak hours and identifying associated transmission constraints.

* Inthe 2026-2027 TPP Study Plan, the ISO identified the 2036 summer off-
peak scenario to serve dual purpose, first to serve as an off-peak study
condition to meet the TPL-001 requirement and second to evaluate EO
resources’ ability to reliably support battery charging.

« The 2036 summer off-peak scenario was developed with: Maximum battery
charging, to the extent feasible; Load representing typical late morning on a
summer peak day; and High dispatch of solar and other FCDS resources.

* Preliminary results posted on August 14 identified thermal overloads and
voltage concerns across the scenarios studied, including the 2036 summer
off-peak scenario.

« This presentation provides additional analysis of EO resource curtailment
associated with the identified overloads to assess the extent to which EO
generation contributes to transmission constraints.
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2036 Summer Off-Peak Scenario North Area
Energy-Only Resources Assessment

i T
Studv Area Energy Only Solar (MW) Contingency Type
y Installed Capacity
Humboldt 559 No No No
NVLY 545 No No No

Page 314
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2036 Summer Off-Peak Scenario South Area
Energy-Only Resources Assessment

Contingency Type

Energy Only Solar (MW)
S Installed Capacity
Tehachapi/Big Creek 2,702

Eastern 12,777

Page 315
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Next Steps
November stakeholder meeting:

« Additional information on EO curtailment amounts and locations.

* [nformation on FCDS curtailment amounts and locations.

» Information on BESS being unable to charge due to transmission
constraints and locations.

* Preliminary conclusions based on all available information.

Coordination with CPUC and other Local Regulatory
Agencies.

Inclusion in the 2026-27 draft transmission plan.
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Transmission Program Impact on High Voltage TAC
Estimating Model — 2025-2026 TPP Version

Yara Khalaf
Senior Regional Transmission Planner

2026-27 Transmission Planning Process Stakeholder Meeting




Background

« Forecasting tool developed for the 2012-2013 Transmission Plan in
response to concerns over increasing upward pressure on
transmission costs.

— Replacing aging infrastructure
— Complying with NERC planning standards
— Meeting California energy policy goals

« Goal is to estimate future high voltage transmission access costs in
an objective and transparent manner.

— Strike a balance of top down estimates with bottom up details

— Provides transparency to costs related to reliability, policy, and
economic driven projects

— Establish a baseline and allows the flexibility to customize each
future project individually

— Is not a precise forecast of any individual PTO’s revenue
requirement or any individual project’s revenue requirement
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Model and modeling assumptions essentially
unchanged from previous years, except for the gross
load growth rate:

 O&M costs escalated at 2% per year.

* Non-ISO capital estimated at 2% of gross plant per year

« “Typical” return and depreciation rates applied.
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Comparison of capital projects approved in the 2024-
2025 plan and ten previous years:
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Regional high voltage transmission access charge
projection trended from January 1, 2025 values:

TAC Rates with 2025-2026 Projects

28

26

24

22
= 20 ®
=
> 18 $1.19
z1
n 14
]
w 12
o
o 10
= o8

6

4

2

0

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038
Years
=@==2025 Projection =@==2026 Projection with New Projects

* Existing returns are maintained for existing PTO rate base, and 11% return on equity is assumed for new
transmission capital.
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Compared to the 2024-2025 model:

 The 2025-2026 projections are higher than 2024-2025 projections
which is primarily attributable to:

— increase of $1.19 from last year’s projection for January 1, 2026
to this year’s actuals reflects the increase in Transmission
Revenue Balancing Account Adjustments (TRBAA) and TRR
above historical projections.

« The projection also includes capital projects in 2025-2026 plan and
all other transmission plan projects not already energized.
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I
Next Steps

» Continue to refine assumptions and costs based on comments received for
use in the 2025-2026 transmission plan

» Provide incremental annual updates as part of the annual transmission
planning process

* Please submit your comments through the ISO’s commenting tool, using the
template provided on the process webpage:
https://stakeholdercenter.caiso.com/RecurringStakeholderProcesses
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https://stakeholdercenter.caiso.com/RecurringStakeholderProcesses

2026-2027 TPP Stakeholder Meeting - Agenda

Day 1 - September 23

Day 2 - September 24

PTO Proposed Reliability Solutions PG&E, SCE, GLW, SDG&E
Policy Driven Assessment Update Meng Zhang

Economic Driven Assessment Update Yi Zhang

Wrap up Yelena Kopylov-Alford
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