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2017-2018 Transmission Planning Process Stakeholder
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2017-2018 Transmission Planning Process Stakeholder
Meeting — Agenda — Day 2

Introduction Kim Perez

SDG&E Proposed Reliability Solutions SDG&E

VEA Proposed Reliability Solutions VEA

GridLiance Proposed Reliability Solutions GridLiance

PG&E Proposed Reliability Solutions PG&E

Economic Study Assumptions Yi Zhang
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2017-2018 Transmission Planning Process
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2017-2018 Ten Year Reliability Assessment To Date

= Preliminary study results were posted on August 15
= Based on assumptions identified in 2017-2018 Study Plan
= Satisfy requirements of:
= NERC Reliability Standards
= WECC Regional Criteria
= |SO Planning Standards

=  Transmission request window (reliability driven projects) opened on
August 15

= PTO proposed mitigations submitted to ISO September 15
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2017-2018 Ten Year Reliability Assessment going forward

= Comments on Stakeholder Meeting due October 6

= Request Window closes October 15

ISO 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 will be included in
draft plan to be issued for stakeholder comments by January 31, 2015

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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Critical Energy Infrastructure Information

= The ISO is constantly re-evaluating its CEIl practices to ensure they
remain sufficient going forward.

= Continuing with steps established in previous years:

= Continuing to not post category D contingency discussions in
general - only shared on an exception basis where mitigations
are being considered:
= Details on secure web site
= Summaries on public site

= Continuing to migrate previous planning cycles material to the
secure website.

= One “bulk system” presentation has also been posted on the secure
site.
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Coordination of input assumptions with California
Energy Commission and Public Utilities Commission

 RPS portfolio direction for 2017-2018 transmission
planning process was received from the CPUC/CEC

« As anticipated, the existing 33% RPS scenarios will continue
to be used until direction is available on 50% RPS goals —
likely 2018-2019

« Until then, no new policy-driven analysis is anticipated to be
required

e Coordination on load forecasting and other modeling
assumptions has continued as in the past

 The ISO is continuing to support the CPUC’s IRP process
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Selection of recommended reliability solutions, and
consideration of non-conventional solutions

Stakeholders have expressed interest in more
discussion on the transmission plan on how reliability
mitigations are selected and how preferred resources
are assessed.

More discussion will be included in the final plan

Currently, we rely on judgment balancing environmental
feasiblility, cost, and technical performance in all
selections

Consideration of preferred resources takes into account
previously established frameworks, but is evolving as we
consider various applications

Discussions of the Oakland area and the San Ysidro
area will be particularly informative
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Special study efforts from 2016-2017 are continuing
Into this year:

* Four special studies from last year are being updated this year:

— Complete validation of updated generation models (extension of 2016-
2017 efforts) and update analysis in 2017-2018 TPP

— Complete the 50% RPS special study out of state analysis and
coordination with the other western planning regions on interregional
transmission project studies (extension of 2016-2017 efforts)

— Complete large energy storage benefits analysis (extension of 2016-2017
efforts)

— Continue to assess the system risks to reliability of economically driven
early retirement of gas fired generation (now also an extension of the 2016-
2017 efforts focusing on the Plexos analysis)

» Two special studies last year have migrated into regulatory processes:

— Support gas-electric coordination issues through CPUC proceedings
(regulatory process)

— Further consideration of slow response resource characteristics for
providing local resource adequacy (regulatory process)
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The 1SO Board has approved the proposal to remove

the conceptual statewide plan requirement:

e Since 2010, the ISO has prepared and published the statewide plan
as part of its annual planning process, initially developed to facilitate
coordination with the California Transmission Planning Group
(CTPG)

* Implementation of FERC Order No. 1000 has supplanted the need
to develop the statewide plan

— CTPG is no longer functioning and its members are focused on regional
planning through Order 1000

— The statewide plan no longer facilitates the coordination function it was
intended to provide

— 1S0O developing the plan on its own diverts resources away from Order
1000 activities

o After an ISO stakeholder process in May and June, the ISO Board
approved the proposal on July 26.

 The change was filed with FERC on August 26 and we are awaiting
a decision.

&> California ISO Slide 5



Western Planning Region Interregional coordination

of data obligation and Anchor Data Set (ADS)

« WECC Board approved the creation of the ADS development process

— “The ADS will include data used by the Western Planning Regions (WPR) to create
regional plans that establish a common modeling foundation to be used by WECC,
the WPRs and other stakeholders . . .”

 Western Planning Regions (WPR) and WECC collaborated on the
development of the ADS Process Workflow

 WPRs coordinated their regional planning data to develop coordinated
datasets for implementing the initial ADS
— Coordinated 2026 power flow case provided to WECC in early August
— Coordinated 2026 production cost model dataset provided to WECC middle of
September
» Reliability Assessment Committee formed the ADS Task Force to
provide guidance and recommendations on data process/protocols that
will manage how WPR regional planning data is represented in the
ADS

 Emerging concern will need to be managed that other non-WPR
entities are seeking to “modify” the WPR data represented in the ADS
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PG&E Study Areas

Presentations
e Northern Area — Bulk

e PG&E Local Areas:
— Humboldt area

— North Coast and
North Bay area

— North Valley area

— Central Valley area
— Greater Bay area:

— Greater Fresno area;
— Kern area;

— Central Coast and
Los Padres areas

 Voltage Assessment
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Modeling of Projects in Base Cases

« Each local area presentation will identify which
previously approved projects were modelled in the base
cases

* Previously approved projects not modelled in base cases
— Started with projects on hold in 2016-2017 Transmission Plan

— Additional projects were not modeled based on review of
changes in assumptions and prior reliability assessment

— Need and scope review conducted on not modelled projects

* Previously approved projects modelled in base cases
— Projects modeled are still required to meet reliability needs
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Local Area Presentation Layout

« Each local area presentation will have following layout:
— Area introduction
— Base case summary
— Previously approved projects modeled in base cases
— Previously approved projects not modeled in base cases
— Summary of reliability needs identified in the area
— Need and scope review of not modeled projects
— Areas of additional mitigation requirement
— Summary of sensitivity study assessment
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Base case summary

Each local area presentation will include slide on base case summary with
following information as modeled in the study database:

 Load & load modifier assumptions:
— Gross load
— Additional achievable energy efficiency
— Behind-the-meter PV
— Demand response
— Net load
« Generation assumptions:
— Battery storage
— Solar
— Wind
— Thermal
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Voltage Assessment

e System wide voltage assessment conducted

— Voltage assessment will be presented as a separate
presentation and not in local areas

 Review of voltage projects

— Similar to the local area assessment the voltage project needs
were reviewed
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2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017




Greater Bay Area

&> California ISO

Service areas cover Alameda, Contra
Costa, Santa Clara, San Mateo and
San Francisco counties.

Supply sources: Vaca Dixon, Tesla and
Metcalf

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:

= San Francisco
= San Jose

= Peninsula

= Mission

= East Bay

= Diablo

= De Anza
Slide 2




Load and Load Modifier Assumptions - Greater Bay Area

Base Case Scenario Type Description Gross Load | AAEE Instaﬁzzn-g\tlxt ut Net Load De:)::Id ReSPI;’Z“S‘-'
P P (Mw) | (Mw) PUtl (mw)
(MW) (MW) (MW) (MW)
. 2019 summer peak load conditions. Peak
GBA-2019-SP Baseline 8,583 239 1,011 336 8,008 161 73

load time - hours between 16:00 and 18:00.
2022 summer peak load conditions. Peak
BA-2022-SP Baseli 1 441 7 161 7
G 022-5 asefine load time - hours between 16:00 and 18:00. 8,809 389 303 /980 6 3
2027 summer peak load conditions. Peak

load time - hours between 16:00 and 18:00.

GBA-2027-SP Baseline 9,251 669 2,145 734 7,848 161 73

2019 wi itions.
GBA-2019-WP Baseline 013 winter peak load conditions. Peak load 8,128 245 1,011 of 7883 161 73
time - hours between 16:00 and 18:00.

2022 winter peak load conditions. Peak load
time - hours between 16:00 and 18:00.

. 2027 winter peak load conditions. Peak load
GBA-2027-WP Baseline . 8,748 708 2,145 0 8,040 161 73
time - hours between 16:00 and 18:00.

2019 spring light load conditions. Light load
time - hours between 02:00 and 04:00.

. 2022 spring off-peak load conditions. Off-
GBA-2022-SOP Baseline ) . 7,141 305 1,303 1,231 5,605 161 73
peak load time —weekend morning.

2022 k load conditions with peak-
GBA-2022-SP-PS-AAEE [Sensitivity ~£summer peak joad conditions with pea 8,902 of 1,303 169 8732 161 73
shift and AAEE sensitivity

. 2019 summer peak load conditions with peak-
GBA-2019-SP-PS Sensitivity . . 8,687 239 1,011 207 8,241 161 73
shift sensitivity

2027 summer peak load conditions with peak-
GBA-2027-SP-PS Sensitivity ) merp P 9,290 669 2,145 197| 8424 161 73
shift sensitivity

. L 2022 summer peak load conditions with hi
GBA-2022-SP-HiRenew [Sensitivity . . 8,759 339 1,303 441 7,980 161 73
renewable dispatch sensitivity

. 2027 summer peak load conditions with QF
GBA-2027-SP-QF Sensitivity . . 9,251 669 2,145 734 7,848 161 73
retirement sensitivity

GBA-2022-WP Baseline 8,335 402 1,303 0 7,933 161 73

GBA-2019-ML Baseline 4,644 164 1,011 0 4,480 161 73

Note:
DR and storage are modeled offline in starting base cases.
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Generation Assumptions - Greater Bay Area

Battery Solar Wind Hydro Thermal
Base Case Scenario Type Description Storage |Installed | Dispatch |Installed [ Dispatch |Installed | Dispatch|Installed | Dispatch
(MW) (MW) | (MW) | (MW) | (MW) | (MW) (MW) (MW) | (MW)

2019 summer peak load conditions. Peak

load time - hours between 16:00 and 18:00.

2022 k load conditions. Peak

GBA-2022-SP Baseline summer peaxfoad conditions. Fea 4 25 6 259 79 0 of 6850| 4517

load time - hours between 16:00 and 18:00.

2027 summer peak load conditions. Peak

load time - hours between 16:00 and 18:00.

2019 winter peak load conditions. Peak load

time - hours between 16:00 and 18:00.

2022 wint k load conditions. Peak load

GBA-2022-WP Baseline veswinter peakfoad condltions. Feak loa 4 25 0 259 9% 0 of 6850| 3,28

time - hours between 16:00 and 18:00.

2027 winter peak load conditions. Peak load

time - hours between 16:00 and 18:00.

2019 spring light load conditions. Light load

time - hours between 02:00 and 04:00.

2022 spri ff-peak load conditions. Off-

GBA-2022-50P Baseline Spring oft-peak foad conditions 4 25 25 259 238 0 of 80| 1,189

peak load time —weekend morning.

. 2022 summer peak load conditions with peak-

GBA-2022-SP-PS-AAEE |Sensitivity . - 4 25 6 259 79 0 0 6,850 4,516

shift and AAEE sensitivity

2019 summer peak load conditions with peak-

shift sensitivity

2027 k load conditi ith k-

GBA-2027-SP-PS Sensitivity </ summer peak load conditions with pea 4 25 6 259 79 0 of 6850| 4556
shift sensitivity

. . 2022 summer peak load conditions with hi

GBA-2022-SP-HiRenew |Sensitivity . e 4 25 25 259 238 0 0 6,850 2,150

renewable dispatch sensitivity

2027 summer peak load conditions with QF

GBA-2027-SP-QF Sensitivity . - 4 25 6 259 79 0 0 6,850 4,530
retirement sensitivity

GBA-2019-SP Baseline 4 25 6 259 79 0 0 6,850 4,507

GBA-2027-SP Baseline 4 25 6 259 79 0 0 6,850 4,528

GBA-2019-WP Baseline 4 25 0 259 108 0 0 6,850 4,166

GBA-2027-WP Baseline 4 25 0 259 119 0 0 6,850 4,432

GBA-2019-ML Baseline 4 25 0 259 24 0 0 6,850 2,093

GBA-2019-SP-PS Sensitivity 4 25 6 259 79 0 0 6,850 4,401

Note:
DR and storage are modeled offline in starting base cases.

&> California ISO Slide 4



Previously Approved Transmission Projects
Modelled in base cases

Project Name First Year Modeled
Christie 115/60 kV Transformer No. 2 2019
Contra Costa Sub 230 kV Switch Replacement 2019
Cooley Landing 115/60 kV Transformer Capacity Upgrade 2019
NRS-Scott No. 1 115 kV Line Reconductor 2019
East Shore-Oakland J 115 kV Reconductoring Project 2022
Metcalf-Piercy & Swift and Newark-Dixon Landing 115 kV Upgrade 2022
Monte Vista 230 kV Bus Upgrade 2022
North Tower 115 kV Looping Project 2022
Pittsburg 230/115 kV Transformer Capacity Increase 2022
Martin 230 kV Bus Extension 2027
&> California ISO Slide 5



Previously Approved Transmission Projects
Not modelled in base cases

Project Name In-service Date
Metcalf-Evergreen 115 kV Line Reconductoring May-19
Los Esteros 230 kV Substation Shunt Reactor Sep-19
Ravenswood — Cooley Landing 115 kV Line Reconductor Jan-21

Los Esteros-Montague 115 kV Substation Equipment Upgrade Mar-21
Moraga-Castro Valley 230 kV Line Capacity Increase Project Mar-21
Spring 230/115 kV substation near Morgan Hill May-21
Evergreen-Mabury Conversion to 115 kV Jun-21
San Mateo — Bair 60 kV Line Reconductor May-23
South of San Mateo Capacity Increase Feb-29
Jefferson - Stanford #2 60 kV Line TBD
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Summary of Reliability Needs Identified
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Summary of Reliability Needs Identified
East Bay / Diablo / Mission
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Summary of Reliability Needs Identified
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Assessment of previously approved projects not
modeled Iin base cases
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Metcalf-Evergreen 115 kV

Original need

— 2001 TPP: NERC Category P1 thermal
overload.

Reliability Assessment Need

— NERC Categories P2 and P6 thermal
overloads in multiple sensitivity scenarios
including two peak-shift sensitivities.

Mitigation still required {or not}
— Mitigation required for reliability

— Also needed in the Bay Area for LCR in San
Jose sub-area.

Review of current project to meet need

— Current scope of approved project mitigates
identified thermal overloads. Under review
for potential alternative solutions.

Alternatives
— Power flow control device
Preliminary Conclusion

— Original scope of reconductoring Metcalf-
Evergreen 115 kV lines.
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Ravenswood — Cooley Landing 115 kV Line Reconductor

Original need

2009 TPP: NERC Category P3 thermal
overload.

Reliability Assessment Need

NERC Category P2, P6 and P7 thermal
overloads in baseline.

Overloads worsen in peak-shift and high CEC
forecast sensitivities.

Mitigation still required {or not}

Mitigation required for reliability

Review of current project to meet need

Current scope of approved project mitigates
identified thermal overloads. Under review for
potential alternative solutions due to potential
interaction with south of San Mateo capacity
increase project, San Mateo — Bair 60 kV line
reconductor project and potential mitigation
need for Palo Alto 115 kV lines.

Alternatives

Cooley Landing 115 kV bus upgrade
New 115 kV source to Palo Alto

Normally close tie between Ames and Monta
Vista 115 kV systems.

Preliminary Conclusion

Original scope of reconductoring Ravenswood-
Cooley Landing 115 kV lines.
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Redwood City

Belle Haven

Rachem

Bair

Reconductor Ravenswood-Cooley Landing
115 kV Lines {Approximately 1.8 Miles Each)

A ,
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O ] | | ] | : Il O
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[ @
Jefferson Glenwood
|_E| Cardinal Palou
O | Emerad [ ( 8—| 05— O
—— T S o -
O 17 " [w]
| Menlo ) © O
81 . . [:;. <] N'B_ Falo Alto Switching Station
| | - ] &
- D = |
Srmman
M Las Pulgas O
| E' smcv{v \ff‘f
E | E ne ) O ue
Woodside
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Moraga-Castro Valley 230 kV Line Capacity Increase
Project

Orlglgf)lllge;)(jl TPP: NERC Category P3 and P6 PTittshmgPme e
thermal overloaas. ey An "
* Reliability Assessment Need
— None. 152
e  Mitigation still required {or not}
— Mitigation not required for reliability _/ND_I
— Mitigation not required for LCR Moraga - v

. . o P Replace limiting
— Needed for generation deliverability 12 4 it componants

30KV

231

San Ramen Rossmoor

i P

* Review of current project to meet need Castre Valley —
— Not applicable o 832 4 — — :

e Alternatives #2
— Not applicable To BART

e Preliminary Conclusion 12kY  230kV l
— Project needed for generation deliverability Qo Qo Quu

230 KV
MNewak
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Los Esteros-Montague 115 kV Substation Equipment
Upgrade

Original need Los Estercs IR
— 2012-2013 TPP: NERC Category P1 thermal

overload. 'f\
0

* Reliability Assessment Need

— NERC Category P6 thermal overload in high T
CEC forecast sensitivity.

e  Mitigation still required {or not}
— Mitigation not required for reliability
— Mitigation not required for LCR Newark
— Mitigation not required for gen deliverability
* Review of current project to meet need
— Not applicable

1KY

» Alternatives Upgrade Substaion
—  Not applicable Trimble Equipment
e  Preliminary Conclusion
— Cancel
Montague u 1155V
San Jose ‘B’ t l, Y
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Evergreen-Mabury Conversion to 115 kV

Original need
— 2009 TPP: Reliability to customers served from
Mabury Substation and NERC Category P1
thermal overload.
* Reliability Assessment Need

— NERC Category P1, P2 and P7 thermal
overloads in baseline in 2019 only.

— Overloads worsen in 2019 peak-shift
sensitivity.
e  Mitigation still required {or not}

— Mitigation not required for reliability with
Metcalf - Piercy & Swift and Newark - Dixon
Landing 115 kV Upgrade project

— Mitigation not required for LCR
— Mitigation not required for gen deliverability
* Review of current project to meet need

— Metcalf - Piercy & Swift and Newark - Dixon
Landing 115 kV Upgrade project mitigates
identified needs.

e Alternatives

— Replace 60 kV distribution bank with 115/60/12
kV distribution bank (reduced scope)

e  Preliminary Conclusion
— Reduced scope with BCR or cancel

&> California ISO
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Jefferson - Stanford #2 60 kV Line

* Original need Jeflerson
2010-2011 TPP: NERC Category P3 [ ™ rewdeterson I
Stanford #2 60 kY
thermal overload. e
. .y a0 kY 60 KV
Reliability Assessment Need O O ' (o]
L —-—1 |
SR.I

NERC Category P2, P5, P6 and P7 thermal
|
Woodside | Emerald Lake Glenwood

overloads in baseline.
Overloads worsen in peak-shift and high |
[ — \

CEC forecast sensitivities..
O 0 :
f

Mitigation still required {or not}

— Mitigation required for reliability Las Pulgas
Review of current project to meet need ' O-fe Menlo
Current needs are driven by proposed

interim system reconfiguration.
Project scope does mitigate original need. uss-.u:co I 1

 Alternatives
— Not applicable

e Preliminary Conclusion
Remain on hold for further review of load
uncertainty and interim system

reconfiguration.

Slide 16

&> California ISO



San Mateo — Bair 60 kV Line Reconductor

* Original need
— 2009 TPP: NERC Category P1 thermal overload.

* Reliability Assessment Need

— NERC Category P2 and P6 thermal overloads in LS KV
baseline.

— Overloads worsen in peak-shift and high CEC 01y
forecast sensitivities. ()

«  Mitigation still required {or not} e —
— Mitigation required for reliability Oracle
%B&lmont

San Mateo

* Review of current project to meet need

— Current scope of approved project mitigates San Carlos
identified thermal overloads. Under review for
potential alternative solutions due to potential
interaction with Ravenswood-Cooley Landing 115
kV Reconductor project.

o Alternatives

— Cooley Landing 115 kV bus upgrade 5 kV m

e  Preliminary Conclusion <=

—  Further review. Shredder Ii
L
115 kv M

Ravenswood

S —

60 kV

0
Bair IY\
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Morgan Hill Area Reinforcement (Spring)

e Original need

— 2013-2014 TPP: NERC Category P6 thermal A
overload and low voltage.

— Loss of close to 200 MW load and 300 MW of
generation for NERC category P7 (DCTL)

outage. . Morgan Hill
Green

* Reliability Assessment Need Valley Coyote
b el umpin,
—  Similar to original _ Plant

*  Mitigation still required {or not}
— Mitigation required for reliability

Metcalf

* Review of current project to meet need O O g
—  Current scope of approved project mitigates e
identified thermal overloads. Under review for ,_) L.
potential alternative solutions. ¥ Gilray

Foods
 Alternatives

— Reconductor Green Valley-Llagas 115 kV line
and normally close ties with Green Valley 115 kV
system.

— Restructure Metcalf-Green Valley 115 kV line into
Green Valley-Morgan Hill 115 kV. Keep the tie
normally open and automatic closing for
contingency on either side.

— Morgan Hill-Gilroy-Coyote Reinforcement.
e  Preliminary Conclusion
— Further review

I MerenifMoss Landing #2

Maoss Landing
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South of San Mateo Capacity Increase

* Original need
— 2007 TPP: Bay Area LCR

* Reliability Assessment Need

— NERC Categories P6 thermal
overloads in baseline winter scenario Daly City
w/o SPS action and multiple sensitivity East Grand | _
scenarios including two peak-shift Serramonte Paula (EARD UAL

SenSItIVItIeS — S an Mateo SFIA-MA Millbrae SFEIA
«  Mitigation still required {or not} Oracie |— AR AN AN San Mateo
— Mitigation required for reliability San CamoT— Ll

Bair Belmont

* Review of current project to meet need __E Bay Meadow
p J . — | Redwood City 1—,\|,\
—  Current scope of approved project Belle Haven ;_-,— 1l

Potrero

Bay Shore

Martin

— Bair Shredder Lonestar

mitigates identified thermal overloads. Raychem = Cooley
Under review for potential alternative Landing
solutions due to feasibility and potential T
interaction with Ravenswood-Cooley Ravenswood | | AMES el

Landing 115 kV Reconductor project. AMES Dist

e Alternatives N A — ] Tesla_

— New 115 kV source to Palo Alto Newark
— Normally close tie between AMES and
Monta Vista 115 kV systems.
e  Preliminary Conclusion

—  Further review of normally closing tie
between AMES and Monta Vista 115
kV systems alternative
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Areas of additional mitigation requirement
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Additional Mitigation Requirements
Oleum-Martinez 115 kV system

Reliability Assessment Need

— NERC Categories P2 and P7 thermal
overloads in multiple facilities.

— Overloads worsen in peak-shift and high CEC
forecast sensitivities.

Potential Alternatives

— Substation upgrade at Sobrante 115 kV and
Pittsburg 230 kV for P2 and rerate or preferred
resource for P7

— New 230 kV source to Oleum
First Year of Need identified in Current
Assessment

— 2019
Interim Mitigation

— Action plan

&> California ISO

YOLEUM PP
50 STAUFFER
Rodeo A U
A,
. Mogais
Carquinez
Strait Reginsal sae ez, FAIRVIE
Hercules FRANKLIN Shoreline "
AY ’
Point Pinole . #
Regional awiew-Montalvin Pinole ke
INTPINOLE

&
oL

POINT
RICHMOND

Map source:

project map

North San Pablo ",
Richmand %

Glen Frazer

El Sobrante
o VALLEY VIEW
Say

4
f*r‘mwbva Vaney #

2
© San Pablo Lytton Casino

N
& )

AN

Briones

2 gm doat Regional Park
. anyon iy
" Richmond Regional Par 5 2
"ot RICHMONDQ Y
A %& Lindsay '
D & i
[ 1 %
lcuyFPCERRIRS g
v}
Kensington %
@ 2 /-fﬂm:r' Vally,

PG&E solar photovoltaic and renewable auction mechanism (PV RAM)
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Additional Mitigation Requirements
Monta Vista — Newark 115 kV Lines

«  Reliability Assessment Need g k -, \
— NERC Categories P6 and P7 thermal bak A'mdg\(c §
overloads in multiple facilities. 1) S % L
o o
— Overloads worsen in peak-shift and high CEC 0 @’%,E? A
forecast sensitivities. & & O GoogerAMES TRAN <
«  Potential Alternatives 2 S
o =
— Preferred resource : o = WI'QMAN £
— Rerate 2 LAWRENGE
; LOSALTOS reat America
— Reconductor A ©@
. . ‘e . 2ro 3 Mountain CSRacei
First Year of Need identified in Current LosAltos —  view. ;MOUNT‘;JE" VIEW intel Muse,
Assessment RS2 es e s ITTON
Cuestalr = = (! £ Kifer Rd
- 2019 : 3 f Ave
3 ~Sinnyvale =
. ey . LOYOLA ;\-‘_\\ Reed Ave
* Interim Mltlgatlon il ol e n :
— Action plan ol o 3
e Loyola RitAve o
STELLING _ WOLFE
Jr_}.‘5{'5."'1::!?11:: San Antonio ¢y Z %
aan Snara D ! i @
T MONTA VISTA g
y 4 Cupeﬂmoﬁ Wi
Map source: PG&E solar photovoltaic and renewable auction mechanism (PV RAM)
project map
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Additional Mitigation Requirements
Newark-Milpitas & Trimble-San Jose 'B* 115 kV Lines

Cpope 2%

Reliability Assessment Need

— NERC Categories P2, P6 and P7 thermal
overloads in baseline.

— Overloads worsen in peak-shift and high CEC

EdR. Levin
County Park

forecast sensitivities. Ry
e Potential Alternatives e
—  Preferred resource D #2 :
- R e rate @ % Sierra j
—  Reconductor &3
. . . . WRENCE. ¢ N
*  First Year of Need identified in Current at America @\ % A R
Assessment Intel Museum @ MR o
- 2019 TON " ! © East Foothi
« Interim Mitigation X MCKEE Rock
— Action plan n
IC

o
Cola,, =
P, i)
ba
t JAPANTO!
reste”
MNewhall = E d M
a—
5)

Map source: PG&E solar photovoltaic and renewable auction mechanism (PV RAM)
project map

m
Adx3 aouaumeny

Ah
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Additional Mitigation Requirements
East Bay Area Long-Term Need without Local Generation

Reliability Assessment Need

— NERC Categories P2 and P6 thermal
overloads in multiple facilities.

— Overloads worsen in peak-shift and high
CEC forecast sensitivities.
Potential Alternatives

— Substation upgrade at Moraga 115 kV and
Oakland X 115 kV for P2 and Alameda
load transfer and preferred resource for P6

— New 115 kV line to Maritime, Oakland C or
Oakland D

— New 230 kV source to vicinity of existing
Oakland C

— Generation repower
First Year of Need identified in Current
Assessment without local generation
— 2019
Interim Mitigation
— Local generation
— Existing SPS

€3 California 1SO

Maritime (Port of Oakland) Oakland D
¥—D 115K No. 1
Schnitzer Steel Dakland C Oakland L _O—O_
l - I b L1is sy ¥—D 115 KW ND. 2
Dakland PP =
S1o——o
- Maraga — Cakland 115 KV Ines x
Q / C-X 115KV NOLE Moraga — Claremant
115 KW No. 1
-
Oaklang © - Alameda 115 kv | | | |
Gas Turbine C ~ C-X115KVNR.Z
(City of Moraga — Claremant
Alameda) { Oakland X | | | 115 kv M. 2
Oakland J
Claremont
—O f‘. Moraga — Oaisand J 115 &Y (Oakland K)
Moraga
Cartwright #
{City of mme ca:lma.lﬁsr\.' U C}_O é‘ 0
Alameda)
30
N.CI
Domlar 51 #3

OEI.IHW.I Gram 115(\4‘
Jenny San Leandro

Cakland J - Alameda 115 kY

Crwvens Brockway
Grant

x P2 contingencies resulting in thermal overloads

— | Facilities overloaded resulting from P6 contingencies
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Sensitivity Study Assessment

« Below is the list of facility overloads identified in sensitivity scenario(s) only.

2022 SP 2022 SP Heawy | 2027 Retirement
Overloaded Facility Category | High CEC 2019 SP") 2027 SP Renewable & Min of QF
Peak-Shift | Peak-Shift _
Forecast Gas Gen Generations
Los Esteros-Montague 115kV Line P6 \'}
Metcalf 230/115 kV Trans No. 3 P2 ' Vv \/
Metcalf-El Patio No. 2 115kV Line P2 \' '
Metcalf-Evergreen No. 1115 kV Line P2 \'
San Jose 'B'-Stone-Evergreen 115kV Line P2 \' \
Stone-Evergreen-Metcalf 115kV Line P2 ' '
Stone-Evergreen-Metcalf 115kV Line P6 \' v \
Monta Vista 230/115 kV Trans No. 2 P6 \ \'
Monta Vista 230/115 kV Trans No. 3 P6 \')
Monta Vista 230/115 kV Trans No. 4 P6 ' '
Whisman-Monta Vista 115 kV Line P6 \'
Las Positas-Newark 230kV Line P2 ' \' '
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Humboldt Area
Preliminary Reliability Assessment Results

Bryan Fong
Senior Regional Transmission Engineer

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017




Humboldt Area

&> California ISO

3000 sg. 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

Slide 2




" n .
L oad and Load Modifier Assun 1ptions - Humboldt Area
BTM-PV Demand Response
Scenario i AAEE Net Load
Base Case Description Gross Load (MW)
Type (MW) | Installed | Output (Mw) Total (MW) D2 (VW)
(Mw) (Mw)
. 2019 summer peak load conditions. Peak load time - hours
HUMB-2019-SP Baseline between 16:00 and 18:00. 140 10 14 5 126 4 3
. 2022 summer peak load conditions. Peak load time - hours
HUMB-2022-SP Baseline between 16:00 and 18:00. 145 17 19 6 122 4 3
. 2027 summer peak load conditions. Peak load time - hours
HUMB-2027-SP Baseline between 16:00 and 18:00. 155 30 30 10 115 4 3
. 2019 winter peak load conditions. Peak load time - hours
HUMB-2019-WP Baseline between 16:00 and 18:00. 151 10 14 0 141 4 3
" 2022 winter peak load conditions. Peak load time - hours
HUMB-2022-WP Baseline between 16:00 and 18:00. 157 17 19 0 140 4 3
" 2027 winter peak load conditions. Peak load time - hours
HUMB-2027-WP Baseline between 16:00 and 18:00. 171 31 30 0 140 4 3
" 2019 spring light load conditions. Light load time - hours
HUMB-2019-ML Baseline between 02:00 and 04:00. 80 7 14 0 73 4 3
HUMB-2022-50P Baseline 2022 spring off‘—peak load conditions. Off-peak load time — 119 13 19 18 39 4 3
weekend morning.
HUMB-2022-5P-PS-AAEE Sensitivity [(022 summer peak load conditions with peak-shift and 122 0 19 2 119 4 3
IAAEE sensitivity
HUMB-2019-5P-PS sensitivity [0 summer peak load conditions with peak-shift 16 | 13 14| 3 101 4 3
sensitivity
HUMB-2027-5P-PS sensitivity |02 summer peakload conditions with peak-shift 135 | 40 0| 3 9 4 3
sensitivity
HUMB-2022-SP-HiRenew Sensitivity  [2022 summer peak load conditions with hi renewable 134 14 19 19 101 4 3
dispatch sensitivity
HUMB-2027-SP-QF Sensitivity 2027' s'u.mmer peak load conditions with QF retirement 171 31 30 0 140 4 3
sensitivity
Note:
DR and storage are modeled offline in starting base cases.
o . : '
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G tion A ti H boldt A
. Battery Solar Wind Hydro Thermal
Scenario -
Base Case Description Storage X X K K
Type (Mw) Installed | Dispatch | Installed Dispatch | Installed | Dispatch | Installed | Dispatch
(MW) (MW) (MW) (MwW) (MW) (Mw) (MW) (MWw)
. 2019 summer peak load conditions. Peak load time -
HUMB-2019-SP Baseline hours between 16:00 and 18:00. 0 0 0 0 0 0 0 264 125
) 2022 summer peak load conditions. Peak load time -
HUMB-2022-SP Baseline hours between 16:00 and 18:00. 0 0 0 0 0 0 0 264 126
. 2027 summer peak load conditions. Peak load time -
HUMB-2027-SP Baseline hours between 16:00 and 18:00. 0 0 0 0 0 0 0 264 110
. 2019 winter peak load conditions. Peak load time -
HUMB-2019-WP Baseline hours between 16:00 and 18:00. 0 0 0 0 0 0 0 264 83
. 2022 winter peak load conditions. Peak load time -
HUMB-2022-WP Baseline hours between 16:00 and 18:00. 0 0 0 0 0 0 0 264 166
. 2027 winter peak load conditions. Peak load time -
HUMB-2027-WP Baseline hours between 16:00 and 18:00. 0 0 0 0 0 0 0 264 110
. 2019 spring light load conditions. Light load time -
HUMB-2019-ML Baseline hours between 02:00 and 04:00. 0 0 0 0 0 0 0 264 164
HUMB-2022-50P Baseline 2'022 spring off-peak Ic?ad conditions. Off-peak load 0 0 0 0 0 0 0 264 154
time — weekend morning.
HUMB-2022-SP-PS-AAEE  [Sensitivity |22 Summer peak load conditions with peak-shift 0 0 0 0 0 0 0 264 207
and AAEE sensitivity
HUMB-2019-SP-PS Sensitivity [0 summer peak load conditions with peak-shift 0 0 0 0 0 0 0 264 207
sensitivity
HUMB-2027-5P-PS Sensitivity |02/ summer peak load conditions with peak-shift 0 0 0 0 0 0 0 264 207
sensmwty
HUMB-2022-5P-HiRenew  [Sensitivity | 022 Summer peak load conditions with hi renewable 0 0 0 0 0 0 0 264 207
dispatch sensitivity
HUMB-2027-5P-QF Sensitivity |02/ summer peak load conditions with QF 0 0 0 0 0 0 0 264 110
retirement sensitivity
Note:
DR and storage are modeled offline in starting base cases.
o . : '
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Previously Approved Transmission Projects
Modelled in base cases

Project Name First Year Modeled
Maple Creek Reactive Support (Install 10 Mvar SVC at Maple Creek Sub) 2022
&> California ISO Slide 5



Previously Approved Transmission Projects
Not modelled in base cases

Project Name In-service Date
New Bridgeville — Garberville No. 2 115 kV Line Jan-24
&> California ISO Slide 6



Humboldt Area — Results

115kV System
B60kV System

R
I; L‘xﬁ
2

Facility identified with reliability issue
mitigated by previously approved project.

Facility identified with reliability issue not
mitigated by previously approved project.

@
@-

! SIMFSON

JTRINII}}'&D

MPSNTABLUELKPP BLUELKPP

-9

1
fl
ESSXJCT EICHIF"_TF"%LUE LKE,

1

SRETAT D anck TP
EUREKA A . FAIRHAWVN
ARCATA — —
) | LF_ICT FFC AIRHAVN
Gy : —> s I
Af‘ HUMBOLDT i , ! 2 ) JESSTAF
L | |
EUREKA HUMBOLDT ! ! )
R ERC_ITZH | LP-SAMOA P SAMOA TRINITY
. I 1 1 1
' _ N WRCTA_J3 SIERA_FC = =4 -
! _ _ | : 1 . i E}— _gé_‘ e
HARRISST HARRIS ARCTAIT! LP_FLKBD JANS CRK TRINITY WEBR FL+
= = = = - - = ! = - -
- o= < f——-o
HMBLT él‘{' = FRNCHGLH KESWI
\ HMBLT JT P —
P MPLE CRIC RDGE CEN HYMPOMJT BIG BAR TAF 85 47 J?'
RUSS RCH WL
HUME_G3 . . _
| TNVLLE ILLITS
N . EELRIVR NEWBLRG RICOLLTP CARLOTTA SWNS FLT BROGVLLE FRUTLDJESTSWRDIT GRBRVLLE = .
- —_ — ~
) A 4 KERAWAKA
. BRDGVL T JFRUITLND FRT SWRD ;
RPSP1018 10080132 COVELDS
RFSFAGBZOTIATF RIC DELL =
o] Sl W 10
@—I ! KEKAWAK
b 1 Ll
Ll UMEER BRODGVLLE !
PAC LUMBER Q 0
o o - ;
& California ISO Slide 7



Assessment of previously approved projects not
modeled Iin base cases
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New Bridgeville — Garberville No. 2 115 kV Line

e Original need
— NERC Category P1 and P2 thermal overload.
* Reliability Assessment Need
— NERC Categories P1, P2, P3 and P6 thermal overloads : . .

in summer and winter baseline scenarios s sunerLy  EROGVLLE FRUTLDJTSWROIT GRERVLLE
— Overloads worsen in two peak-shift sensitivities ——— iy
scenarios. ' J;,. '
e e : . RUITLND FRT SWRD
«  Mitigation still required {or not} BR00VLT o
— Mitigation required for reliability 10
 Review of current project to meet need
—  Current scope of approved project mitigates identified R ERDGVLLE !
thermal overloads. Under review for potential alternative )
solutions.

e Alternatives

— Re-dispatch generation at Humboldt Bay Power Plant.
Rerate the Humboldt Bay — Rio Dell 60 kV Line and
update limiting equipment on the line. Install a shunt
capacitor at Bridgeville 60 kV substation

— Re-dispatch generation at Humboldt Bay Power Plant.
Re-conductor some sections of the Humboldt Bay — Rio
Dell 60 kV Line and update limiting equipment on the
line. Install a shunt capacitor at Bridgeville 60 kV
substation

*  Preliminary Conclusion
— Further analysis required

&> California ISO Slide 9




Areas of additional mitigation requirement
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Additional Mitigation Requirements

Carlotta — Rio Dell 60kV line

Reliability Assessment Need
— NERC Categories P2 and P6 voltage issues

— Voltage issues worsen in peak-shift and high
CEC forecast sensitivities.

. Potential Alternatives

— Address voltage issues, Voltage support,
UVLS and/ or SPS

. First Year of Need identified in Current
Assessment
— 2019

e Interim Mitigation
— Action plan

&> California ISO
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Sensitivity Study Assessment

There is no facility overloads identified in sensitivity scenario(s) only.
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North Coast & North Bay Areas
Preliminary Reliability Assessment Results

Bryan Fong
Senior Regional Transmission Engineer

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017




North Coast and North Bay Areas

= 10,000 sg. 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 sqg. miles
= Cities include:
= Laytonville, Petaluma, San Rafael, Novato,
Benicia, Vallejo
= Transmission facilities: 60kV, 115kV and
230 kV
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" n .
| 0oad and Load Modifier Assumptions — NCNB Area
BTM-PV Demand Response
. P AAEE
Base Case Scenario Type Description Gross Load (MW) Mw) Net Load (MW)
Installed Output
(MW) (MW) Total (MW) D2 (MW)
" 2019 summer peak load conditions. Peak load time -
NCNB-2019-SP Baseline hours between 16:00 and 18:00. 1,447 34 247 91 1,322 13 8
" 2022 summer peak load conditions. Peak load time -
NCNB-2022-SP Baseline hours between 16:00 and 18:00. 1,479 54 336 113 1,311 13 8
. 2027 summer peak load conditions. Peak load time -
NCNB-2027-SP Baseline hours between 16:00 and 18:00. 1,561 90 513 176 1,295 13 8
. 2019 winter peak load conditions. Peak load time - hours
NCNB-2019-WP Baseline between 16:00 and 18:00. 1,533 35 247 0 1,497 13 8
" 2022 winter peak load conditions. Peak load time - hours
NCNB-2022-WP Baseline between 16:00 and 18:00. 1,566 57 336 0 1,510 13 8
" 2027 winter peak load conditions. Peak load time - hours
NCNB-2027-WP Baseline between 16:00 and 18:00. 1,654 98 513 0 1,557 13 8
" 2019 spring light load conditions. Light load time - hours
NCNB-2019-ML Baseline between 02:00 and 04:00. 692 23 247 0 669 13 8
NCNB-2022-SOP Baseline 2022 spring off.-peak load conditions. Off-peak load time — 1,074 43 336 318 714 13 3
\weekend morning.
NCNB-2022-SP-PS-AAEE Sensitivity | 2022 Summer peak load conditions with peak-shift and 1,421 0 33 | 44 1,377 13 8
IAAEE sensitivity
NCNB-2019-SP-PS Sensitivity | /019 summer peak load conditions with peak-shift 1,418 45 247 57 1,316 13 8
sensitivity
NCNB-2027-5P-PS sensitivity |22/ summer peak load conditions with peak-shift 1474 | 125 513 | 48 1,302 13 8
sensitivity
NCNB-2022-SP-HiRenew Sensitivity | ~022 summer peak load conditions with hi renewable 1,390 47 336 | 336 1,007 13 8
dispatch sensitivity
NCNB-2027-SP-QF Sensitivity 2027' s'u.mmer peak load conditions with QF retirement 1,561 % 513 176 1295 13 8
sensitivity
Note:
DR and storage are modeled offline in starting base cases.
o o - ;
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Generation Assumptions - NCNB Area

Solar Geo-Thermal Hydro Thermal
Base Case Sc;na:o Description Ba“e(:zla:)or“s:
P Installed | Dispatch Installed Dispatch Installed Dispatch Installed Dispatch
(Mw) (Mw) (Mw) (Mw) (Mw) (Mw) (Mw) (Mw)
" 2019 summer peak load conditions. Peak load time
NCNB-2019-SP Baseline - hours between 16:00 and 18:00. 10 0 0 1367 689 153 19 254 123
. 2022 summer peak load conditions. Peak load time
NCNB-2022-SP Baseline - hours between 16:00 and 18:00. 10 0 0 1367 689 153 38 254 123
" 2027 summer peak load conditions. Peak load time
NCNB-2027-SP Baseline - hours between 16:00 and 18:00. 10 0 0 1367 689 153 38 254 123
" 2019 winter peak load conditions. Peak load time -
NCNB-2019-WP Baseline hours between 16:00 and 18:00. 10 0 0 1367 689 153 22 254 123
" 2022 winter peak load conditions. Peak load time -
NCNB-2022-WP Baseline hours between 16:00 and 18:00. 10 0 0 1367 689 153 38 254 123
" 2027 winter peak load conditions. Peak load time -
NCNB-2027-WP Baseline hours between 16:00 and 18:00. 10 0 0 1367 689 153 21 254 123
" 2019 spring light load conditions. Light load time -
NCNB-2019-ML Baseline hours between 02:00 and 04:00. 10 0 0 1367 689 153 36 254 123
NCNB-2022-50P Baseline | 022 SPring off-peak load conditions. Off-peak load 10 0 0 1367 689 153 36 254 123
time — weekend morning.
NCNB-2022-SP-PS-AAEE  [Sensitivity  |2022 Summer peak load conditions with peak-shift 10 0 0 1367 689 153 38 254 123
and AAEE sensitivity
NCNB-2019-SP-PS Sensitivity |20 summer peak load conditions with peak-shift 10 0 0 1367 689 153 38 254 123
sensitivity
NCNB-2027-SP-PS Sensitivity  [2027 Summer peak load conditions with peak-shift 10 0 0 1367 689 153 38 254 123
sensitivity
NCNB-2022-SP-HiRenew [Sensitivity  |2022 SUmmer peak load conditions with hi 10 0 0 1367 689 153 36 254 123
renewable dispatch sensitivity
NCNB-2027-SP-QF Sensitivity |02/ Summer peak load conditions with QF 10 0 0 1367 689 153 33 254 123
retirement sensitivity
Note:
DR and storage are modeled offline in starting base cases.
o o - ;
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Previously Approved Transmission Projects
Modelled in base cases

Project Name First Year Modeled
Ignacio 230 kV Substation Shunt Reactor 2022
&> California ISO Slide 5



Previously Approved Transmission Projects
Not modelled in base cases

Project Name In-service Date

Fulton-Fitch Mountain 60 kV Line Reconductor (Fulton-Hopland 60 kV Line) Aug-18

Fulton 230/115 kV Transformer May-22

Clear Lake 60 kV System Reinforcement Feb-23

Ignacio — Alto 60 kV Line Voltage Conversion Mar-23

Napa — Tulucay No. 1 60 kV Line Upgrades Jul-20

&> California ISO Slide 6



Summary of Reliability Needs Identified

____________ I RINCON
A .
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Facility identified with reliability issue
mitigated by previously approved project.
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mitigated by previously approved project.




Assessment of previously approved projects not
modeled Iin base cases
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Napa — Tulucay No. 1 60 kV Line Upgrades

e Original need

— NERC Category P2 thermal overload.
* Reliability Assessment Need

— Need for Mitigation Not Identified
*  Mitigation still required {or not}

— Mitigation not required for reliability

— Mitigation not required for LCR

— Mitigation not required for deliverability
* Review of current project to meet need

- N/A

Tulucay Jct. ‘; )
» Alternatives X i _

- N/A '

Napa _~ Replace limiting CB 12

Basalt

Replace limiting switch

e  Preliminary Conclusion

— Cancel _
Reconductor 3.7 miles
of Napa — Tulucay No.1
80 kV Line

Tulucay 60 kV : .
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Fulton-Fitch Mountain 60 kV Line Reconductor (Fulton-
Hopland 60 kV Line)

* Original need

— NERC Category P1 and P2 thermal overload.
* Reliability Assessment Need

— NERC Categories P1, P2 and P7 thermal

overloads in baseline FULTON 60 kV Geysenile
— P2 in multiple sensitivity scenarios including O - 4\1&?0
two peak-shift sensitivities. o | I “Ine
.. . . . | Fitch Mountai
»  Mitigation still required {or not} L AN e
— Mitigation required for reliability . City of Healdsburg
* Review of current project to meet need cLvROLIT
—  Current scope of approved project mitigates [ a 4|--
identified thermal overloads. Under review for FICHMNTP Hopland

potential alternative solutions.

e Alternatives

— Reconductor the Fulton — Hopland 60 kV line,
Rerate a section and tap

e  Preliminary Conclusion
—  Further analysis required

Feconductor the limifing line section.
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Fulton 230/115 kV Transformer

e Original need
— NERC Category P6 thermal overload.

* Reliability Assessment Need —
— NERC Categories P1 P2, P3, P5 and P6 H .

thermal overloads in baseline. ""’CS‘ ’CF e w |
— Overloads worsen in sensitivity scenarios L8 J
including two peak-shift sensitivities. \% % ) o 2{"} :r"l:] El\
.-, - - - Fa “JFI'CE1 e - -
«  Mitigation still required {or not} R O "5'L|L |
— Mitigation required for reliability TR ® ) s T
«  Review of current project to meet need k&%mi“ﬁ;“ﬁﬂ | I
— Current scope of approved project mitigates p L Santa Rosa 115 kV
identified thermal overloads. Under review for Stoney '\T-J
potential alternative solutions. Pomt@l o ;:::;%E
« Alternatives Overload Overload
— Reconductor the line sections on the Lakeville E‘O‘
#2 60 kV Line. Upgrade the capacity of the

Petaluma A bus conductor with at least a

summer emergency. Upgrade limiting Penny Grove - ) .
. . . . . 115KV L N
equipment, including terminal equipment and o\ .
disconnect switches Copg s Pueblo 115 kv
— Open line between Cotati and Petaluma after kv Lakeville 115KV Fuebl
first T-1 outage. (not applicable for P1 & P2)
e  Preliminary Conclusion
— Further analysis required
&> California ISO Slide 11



Clear Lake 60 kV System Reinforcement

. Original need

— NERC Category P1, P2, P3, P6 and P7 thermal
overload. I_gé_loi
. Upper Lake
. Reliability Assessment Need oo | p——
— NERC Categories P1 P2, P3 and P6 thermal Hartley I_ _—
overloads in baseline. Konocti New 115/60 kV
) . i . ) New Lowerlake-Middletown Transformer
— Overloads worsen in sensitivity scenarios including 115 kV Line —
two peak-shift sensitivities. . /
. Mitigation still required {or not} i 3 Lower Lake SS | .
. . . T Clear Lake
—  Mitigation required for reliability —_l ¥ ff \
. Review of current project to meet need riopiend % )
—  Current scope of approved project mitigates identified Fagle Rock 1 |, Middietown
thermal overloads. Under review for potential Calistoga I—'-’
alternative solutions. 1
. ST. Helena Jct
«  Alternatives Fulton |-C T
— Reconductor Clear Lake — Hopland 60 kV line and "1
install a shunt capacitor at Middletown 60 kV X
. . . . . Dunbar
substation along with the associated interconnecting ys I
equipment (i.e. circuit breaker). To Lakeville
— Construct a 60 kV bus at Lower Lake and install a
new 115/ 60 kV Transformer at Lower Lake and
construct a new 60 kV line from the new 60 kV Lower
Lake bus tap onto the Konocti — Middletown 60 kV
Line
— Add energy storage at Clear Lake 60 kV Substation
— Add energy storage at Lower Lake 60 kV Substation
. Preliminary Conclusion
—  Further analysis required
& Californi i
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Ignacio — Alto 60 kV Line Voltage Conversion

Original need
— NERC Category P2 thermal overload.
Reliability Assessment Need

— NERC Categories P1, P2, P3, P6 and P7 thermal overloads and P2,
P3, P6 and P7 in multiple sensitivity scenarios including two peak-
shift sensitivities.

Mitigation still required {or not}
— Mitigation required for reliability
Review of current project to meet need
— Current scope of approved project mitigates identified thermal
overloads. Under review for potential alternative solutions.
Alternatives
— Reconductor Ignacio- San Rafael #1 115 kV Line and San Rafael
Jct — Greenbrae line section of Ignacio — Alto 60 kV line as well as
upgrade limiting equipment. Construct a 60 kV bus at San Rafael,
install a new 115/ 60 kV Transformer at San Rafael and loop into the

Ignacio — Alto 60 kV line. Reconductor Ignacio- San Rafael #3 115
kV Line and upgrade limiting equipment.

— Reconductor Ignacio — Alto 60 kV Line and upgrade limiting
equipment on line. Reconductor Ignacio- San Rafael #1 115 kV Line
and upgrade limiting equipment on line. Add shunt capacitors at
Greenbrae 60 kV Substation

— Rerate Ignacio — Alto 60 kV Line and upgrade limiting equipment on
line. Reconductor Ignacio- San Rafael #1 115 kV Line and upgrade
limiting equipment on line. Add shunt capacitors at Greenbrae 60 kV
Substation

Preliminary Conclusion
—  Further analysis required

&> California ISO
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Areas of additional mitigation requirement
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Additional Mitigation Requirements
Ignacio 230/115kV bank

Reliability Assessment Need

— NERC Categories P1 (2027 Winter GH) '\,
Peak) thermal overload e ol

» Potential Alternatives
— Preferred resource \
— Rerate Clocsd
— Reconductor

*  First Year of Need identified in

Current Assessment N\

- 2027 e N

« Interim Mitigation erner . Lsin
— None

. Preliminary Conclusion @ L. |
—  Continue to monitor as overload in Petanc

2027 case only o \ ‘
Point Reyes i f

National

Rumsey

Guinda

Valley Lake

7 Middletown

@

Brooks
Geysarville

Healds lurg
Calistogz
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Additional Mitigation Requirements
Lakeville — Lakeville Junction 60 kV Line

Reliability Assessment Need
— NERC Categories P1, P2, P3, P5

& P6 thermal overload in winter : =
baseline @”

— Overloads worsen in Heavy 128 ] <
Renewable & Min Gas Gen \ N
forecast sensitivities, peak-shift Cloveraals Valley Lake
and high CEC forecast sensitivities N, ’”““8““ Brooks

eysenille Z
» Potential Alternatives

—  Preferred resource =N Calstoga

- Rerate S Guerneville QD . ot Nielady

— Reconductor Jeriver sinkaoss

e  First Year of Need identified in s
Current Assessment A 3
— 2019 )e.)
e Interim Mitigation ©
— Action plan Pc!’;gfngg;fs Nova

&> California ISO Slide 16




Additional Mitigation Requirements
Lakeville — Vaca Dixon and Tulucay — Vaca Dixon 230 kV

Lines

Reliability Assessment Need

— NERC Categories P2 and P6
thermal overloads in winter
baseline

— Overloads worsen in peak-shift
and high CEC forecast
sensitivities.

* Potential Alternatives
—  Substation upgrade
*  First Year of Need identified in
Current Assessment
- 2019
e Interim Mitigation
— Action plan

&> California ISO
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Rumsey
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@

Brooks

Geyserville

Healdsturg
nber Ciye \ED)
Guerneville
P ¥

ey
Jenaer San
Sebastopol'
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Additional Mitigation Requirements
Lakeville — Corona 115 kV

* Reliability Assessment Need

— NERC Categories P2, P5, P6 and X Lakeport
P7 thermal overloads in winter i (T
baseline = '

— Overloads worsen peak-shift and \ ;
high CEC forecast sensitivities. Cloveraalg Veraaes i

* Middletown

Brooks

 Potential Alternatives

Geysendlle @
— Substation upgrade
e  First Year of Need identified in "’j cain
Current Assessment o O
—~ 2019 derer sin
. L. . Sebastopo!'
* Interim Mitigation
Bodega Bay Rokngrt P
— Action plan ®
)
Point Reyes
National
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Additional Mitigation Requirements
Philo Junction — Hopland Junction 60 kV

Reliability Assessment Need

— NERC Categories P2 voltage issues in winter
baseline

— No voltage issues in sensitivity cases
Potential Alternatives

— Address voltage issues, Voltage support,
UVLS and/ or SPS

First Year of Need identified in Current
Assessment
- 2019

Interim Mitigation
— Action plan

&> California ISO
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Sensitivity Study Assessment

« Below is the list of facility overloads identified in sensitivity scenario(s) only.

2022 SP 2027
. 2022 SP High| 2019 SP 2027 SP Heavy Retirement of
Overloaded Facility Category CEC Forecast| Peak-Shift | Peak-Shift [Renewable & QF
Min Gas Gen | Generations
32669 STAF_JCT 60.0 32673 TOCA_JCT60.01 1 P2 v
31362 TRNTN JT 60.0 31378 FULTON 60.01 1 P3 \'}
31364 MOLINO 60.0 31363 TRNTN_JC60.011 P3 \'}
31384 COTATI 60.0 31389 PETC_JCT 60.01 1 P3 Vv
31397 WILLITS) 60.0 31312 FRTBRGG 60.011 P3 \'}
31366 MLNO JCT 60.0 31385 LAGUNATP60.011 P5 \'} \'
31378 FULTON 60.0 32650 ST.HELNA60.01 1 P6 Vv
o - .
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Fresno Area

Preliminary Reliability Assessment Results

Abhishek Singh
Regional Transmission Engineer Lead

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017




Greater Fresno Area

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

= Supply Source: Gates , Los Banos
and Wilson

= Comprised of 70,115, 230 & 500
kV transmission facilities.

&> California ISO Slide 2




Load and Load Modifier Assumptions- Fresno

Demand
Scenario _ Gross AAEE BTM-PV Net Load| Response
Base Case Tvoe Description Load (MW) (MW)
yp (MW)
Installed| Output Total D2
(MW) | (MW) (MW) | (MW)
. 2019 summer peak load conditions. Peak load
FRESNO-2019-SP Baseline time - hours between 16:00 and 18:00. 3,375 60 562 187 3,129 57 28
. 2022 summer peak load conditions. Peak load
FRESNO-2022-SP Baseline time - hours between 16:00 and 18:00. 3,481 100 684 231 3,150 58 28
: 2027 summer peak load conditions. Peak load
FRESNO-2027-SP Baseline time - hours between 16:00 and 18:00. 3,696 172 969 331 3,193 58 28
i i i . 2019 spring light load conditions. Light load
FRESNO-2019-SPR-LL| Baseline time - hours between 02:00 and 04:00. 1,067 42 562 0 1,026] 57 28
FRESNO-2022-SPR- Baseline 2022 spring off-peak load condltlon_s. Off-peak 1535 82 6871 649 803 58 27
OPK load time — weekend morning.
FRESNO-2019-SP-PS | Sensitivity | 2012 Summer peak load conditions with peak-| 5 55 g5 562 115 3,174| 57 28
shift and AAEE sensitivity
FRESNO-2027-SP-PS | Sensitivity [2027 Summer peakload conditions with peak-| = 5 gasl 47 969 89 3,423| 58 28
shift and AAEE sensitivity
FRESNO-2022-SP- ... [2022 summer peak load conditions with peak-
HIGH CEC Sensitivity shift and AAEE sensitivity 3,481 0 687 89 3,392 58 28
FRESNO-2022-SP- I 2022 summer peak load conditions with hi
HIGH RENEW-MINGAS Sensitivity renewable dispatch sensitivity 3,074 87 687 687 2,300 58 28
FRESNO-2027-SP- L 2027 summer peak load conditions with QF
QFRETIRE Sensitivity retirement sensitivity 3,696 172 969 331 3,312 58 28
&> California ISO Slide 3



Generation Assumptions- Fresno

Storage Solar Hydro( No Helms) Thermal
Base Case ScTenaerlo Description (I|3-|E::Itr?1rsy)+
yp MW Installed Dispatch| Installed | Dispatch | Installed | Dispatch
MW mwy | ovwy | ooy | oawy | ovwy | ovwy
2019 summer peak load conditions. Peak
FRESI\SI(;-2019- Baseline |oad time - hours between 16:00 and 1257 1442 361 806 773 2928 1,253
18:00.
2022 summer peak load conditions. Peak
FRES'\S'(FD,'ZOZZ' Baseline  Joad time - hours between 16:00 and 1257 1618 404 806 773 2928 1,220
18:00.
027 summer peak load conditions. Peak
FRESNS(;_Z()Z?_ Baseline  foad time - hours between 16:00 and 1257 1618 404 806 773 2928 1,254
18:00.
i i 2019 spring light load conditions. Light
FRESSIL\IFgLZLOlQ Baseline |Joad time - hours between 02:00 and 45 1442 0 806 737 2928 399
04:00.
FRESNO-2022- . 2022 spring off-peak load conditions. Off-
SPR-OPK Baseline beak load time — weekend morning. -865 1618 1598 806 509 2928 1,311
FRESNO-2019- o 2019 summer peak load conditions with
SP-pS Sensitivity beak-shift and AAEE sensitivity 1257 1442 361 806 773 2928 1,251
FRESNO-2027- s 2027 summer peak load conditions with
SP-pS Sensitivity beak-shift and AAEE sensitivity 1257 1618 404 806 772 2928 1,221
FRESNO-2022- s 2022 summer peak load conditions with
SP-HIGH CEC Sensitivity beak-shift and AAEE sensitivity 1257 1618 405 806 772 2928 1,220
FRESNO-2022- " .
SP-HIGH Sensitivity 022 Summer peak load conditions with | 1500 | 1518 | 1618 806 756 2928 356
RENEW-MINGAS hi renewable dispatch sensitivity
FRESNO-2027- L 2027 summer peak load conditions with
SP-QFRETIRE Sensitivity QF retirement sensitivity 1257 1618 404 806 773 2928 1,061
&> California ISO Slide 4



Previously Approved Transmission Projects
Modelled in base cases

Project Name First Year Modeled
Greqgg - Herndon #2 230 kV Line Circuit Breaker Upgrade 2019
Los Banos - Livingston Jct - Canal 70 kV Switch Replacement 2019
Panoche-Oro Loma 115 kV Reconductoring 2022
Helm - Kerman 70 kV Line Reconductor 2019
\Warnerville - Bellota 230 kV line reconductoring 2027
Wilson - Le Grand 115 kV line reconductoring 2022
Lemoore 70 kV Disconnect Switches Replacement 2019
Oakhurst/Coarsegold UVLS 2019
Series Reactor on Warnerville-Wilson 230 kV Line 2019
&> California ISO Slide 5



Previously Approved Transmission Projects
Not modelled in base cases

Project Name Current In-Service date
Northern Fresno 115 kV Area Reinforcement December -2022
Ashlan - Gregg and Ashlan - Herndon 230 kV Line Reconductor May-2020
Caruthers - Kingsburg 70 kV Line Reconductor April-2019
Kearney - Caruthers 70 kV Line Reconductor April-2019
McCall - Reedley #2 115 kV Line May-2022
Oro Loma - Mendota 115 kV Conversion Project May-2019
Reedley 70 kV Reinforcement Feb-2020
Reedley 115/70 kV Transformer No. 2
Replacement Project May-2021
Reedley-Orosi 70 kV Line Reconductor December-2018
Reedley-Dinuba 70 kV Line Reconductor March-2019
Wilson 115 kV Area Reinforcement March-2019
Oro Loma 70 kV Area Reinforcement April-2023
Borden 230 kV Voltage Support May-2019
\Wilson Voltage Support December-2019
Gates-Gregqg 230 kV Line December-2022
Gates No. 2 500/230 kV Transformer December-2022
Kearney - Herndon 230kV Line Reconductor March-2019

&> California ISO Slide 6



Summary of Reliability Needs Identified
Northern Fresno
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Summary of Reliability Needs Identified

Central Fresno
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Facility identified with reliability issue mitigated
by previously approved project.

o

Facility identified with reliability issue not
mitigated by previously approved project.
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Summary of Reliability Needs Identified
Southern Fresno
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Assessment of previously approved projects not
modeled Iin base cases

&> California ISO Slide 10



Caruthers - Kingsburg 70 kV Line Reconductor

Original need
— 2009 TPP: NERC Category PO
Current Reliability Assessment Need
— Not required
Mitigation still required
— Mitigation not required for reliability

— Mitigation not required for generation
deliverability

— Mitigation not required for LCR
Review of current project to meet need
— Not Applicable
Alternatives
— None
Preliminary Conclusion
— Cancel the Project

&> California ISO
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Reconductor

Original need

— NERC Category P7(Gregg-Herndon # 1 & # 2)
thermal overload.

Reliability Assessment Need

— NERC Categories P6 (Gregg-Herndon # 1 & #
2) thermal overloads in baseline and multiple
sensitivity scenarios (AAEE and 2027 Peak
Shift) that can be mitigated by system
adjustment and planned load shed.

Mitigation still required {or not}
— Mitigation not required for reliability

— Mitigation not required for generation
deliverability

— Mitigation not required for LCR
Review of current project to meet need
— Not Applicable
Alternatives
— Not Applicable
Preliminary Conclusion
— Cancel the Project.

&> California ISO

Ashlan - Gregg and Ashlan - Herndon 230 kV Line

Gregg-Ashlan 230 kV
Gregg Reconductor Gregg-Ashlan and
CB 452 Herndon-Ashlan 230 kV lines.
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Herndon -
CB 242 q “  .CB262 CB 252
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- SWass
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W 455"

Herndon-Ashlan 230 kV
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Reedley Area 70kV Reinforcement Projects

*  Phase 1: Replace limiting
terminal equipment on Bank
No. 2

¢  Phase 2: Replace Bank No. 2
with 180 MVA unit

Dinuba Energy

St

kV line Reconductor
Project

/

4. Reedley Dinuba 70

*  Phase 2: Re-rate Bank No. 4
summer emergency rating

P

1.) Reedley 115/70 kV

replacement project replaced

«

 Feediey 115 kV

T0kY

------------------------------
. Tuy,
.

—{> Dunlap

> sand Creek

o

Replacé' I'_'ifﬁi'ﬁr'lé """"
equipment on line
section

2. Reedley 70 kV
reinforcement

Dinuba '-:i.' $

-----
--------------------------

Stone
Carral

T~ 3. Reedley Orosi 70

kV line Reconductor

* |nstall 20 MVARSs of
shunt caps at
Dinuba Sub.

&> California ISO
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Reedley 70 kV Area Reinforcement Projects
Project # 1- Reedley 115/70 kV Transformer # 2 Replacement Project

Original need
— 2013-14 TPP : NERC Category P3

»  Current Reliability Assessment Need
— No Overloads seen on the T/F bank # 2

*  Mitigation still required
— Mitigation not required for reliability
— Mitigation not required for generation deliverability
— Mitigation not required for LCR

* Review of current project to meet need
— Not Applicable

» Alternatives
— Not Applicable

*  Preliminary Conclusion

— Cancel the project.
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Reedley 70 kV Area Reinforcement Projects
Project # 2,3 & 4- Reconductor Projects in the Area.

e  Original need
— NERC Category P1
»  Current Reliability Assessment Need
— No Overloads seen due to the existing summer setup in the system.
*  Mitigation still required
— Mitigation not required with the existing summer setup.
* Review of current project to meet need

— Current scope of approved project would potentially alleviate the overload in the absence of the summer
setup.

e Alternatives
— Extend summer setup for all the seasons.
— Utilize Preferred Resources

*  Preliminary Conclusion
— Further Review Required.
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Northern Fresno 115 kV Area Reinforcement

Original need
— 2012-13 TPP: NERC Category P2, P6 &P7

Current Reliability Assessment Need

— NERC Categories P2 overloads (Bus Tie
breaker fault) in the Peak baseline scenarios

— Multiple overloads & non convergence issue in
several sensitivity scenarios.
Mitigation still required
— Mitigation required for reliability

Review of current project to meet need

— Current scope of approved project mitigates
identified thermal overloads. Under review for
potential alternative solutions..

Alternatives

— Proceed with sectionalizing Herndon and
McCall buses

— Evaluate Potential Reconductor and SPS
options.
Preliminary Conclusion
— Reuvisit the scope of the original project
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Oro Loma - Mendota 115 kV Conversion Project

Original need
— 2010-11 TPP: NERC Category P1 & P6
thermal overload.
o Bonita
* Reliability Assessment Need —p-

— NERC Category P6 thermal overloads in one = SJVE H Nido
baseline ( 2019 Spring Light load) scenario
onIy. Poso Jet

*  Mitigation still required {or not}
— Not required with current summer setup -

«  Review of current project to meet need 1
—  Current scope of approved project mitigates oro Loma O | Comvest Ofo Lofia—

identified thermal overloads. Under review for v Mendota 70kV Line to
potential alternative solutions due to potential Tomatek iLSa'I‘l"SgI;\EE;:“:\';:;‘i 3
interaction with Oro loma 70 kV area st Firebaugh

reinforcement project. A
e Alternatives

— Rely on Summer setup to mitigate overload i

— Reconductoring and bank replacement s Sto
evaluation in conjunction with the Oro loma 70
kV reinforcement project.

*  Preliminary Conclusion
— Reuvisit the scope of original project.

Merced

+ Firebaugh

T

-

—— Mendota

N
o
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Oro Loma 70 kV Area Reinforcement

Original need
— 2010-11 TPP : NERC Category P6 thermal
overloads. S —
* Reliability Assessment Need = ereed
— NERC Categories P1,P2,P3 &P6 thermal
overloads in baseline
— NERC Categories P1,P2,P3,P6 & P7 thermal L Baros
overloads in multiple sensitivity scenarios. %’_
*  Mitigation still required {or not}
— Mitigation required for reliability

* Review of current project to meet need

—  Current scope of approved project mitigates
identified thermal overloads. Under review for
potential alternative solutions due to potential e sy

Springs

interaction with the Oroloma-Mendota 115 kV 230770

Substation

conversion project. ang DCTL

« Alternatives

— Remove existing summer setup and reconductor
Los Banos-Canal and Mercy springs Canal 70 kV
lines.

— Remove existing summer setup and reconductor
Los Banos-Canal, Mercy springs Canal and
replace limiting equipment on Oroloma bank

*  Preliminary Conclusion
— Further analysis required
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N e SJVE El NidlD
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McCall - Reedley #2 115 kV Line

e Original need

— 2013-14 TPP: NERC Category P6 & P7 Sanger 115 KV
thermal overload.

* Reliability Assessment Need

— NERC Categories P6 thermal overloads in . Sanger Reedey 1151
baseline

— NERC Category P2 (QF sensitivity only) & P6
thermal overloads in multiple sensitivity
scenarios.

»  Mitigation still required {or not}

— Mitigation required for reliability ] } m.er$

To Kings River

A

Kings iver Sanger Reediey 115 kv

Sanger Co-gen

McCall Acecley 115 kY ¥1. 82 and ¥

* Review of current project to meet need

— Current scope of approved project mitigates ; """"’""";““" . TS . ;
identified thermal overloads. Under review for
potential alternative solutions.

Wahtoke

McCall 115 kv
« Alternatives | S D redeyiisi
_ SPS [Bud new McCall-Reedley 115 kV Line g U LA N
Y AN
— Disable automatics and reconductor limiting _]_L T0kV
sections.

e  Preliminary Conclusion
—  Further analysis required
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Wilson 115 kV Area Reinforcement

Original need

— 2010-11TPP: NERC P6 & P7 thermal
overloads & voltage collapse.

* Reliability Assessment Need

— NERC Categories P2 and P6 thermal
overloads and voltage issues in baseline and
multiple sensitivity scenarios.

»  Mitigation still required {or not}
— Mitigation required for reliability
* Review of current project to meet need

— Under review for potential alternative solutions.

e Alternatives

— Sectionalize Wilson 115 kV bus (P2) & rely on
radializing the system following the first
contingency.

— Sectionalize Wilson 115 kV bus (P2) & install a
third 230/115 kV transformer along with
reconductor to mitigate P6 concerns.

e  Preliminary Conclusion
— Further analysis required
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Areas of additional mitigation requirement
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Additional Mitigation Requirements
HERNDON-BULLARD #2 115 kV — (From 7/38 To Bullard

Sub)

Rolling Tills _.}. WUUDWAR[?]

* Reliability Assessment Need ? D
. e JHGEFMIIII—_
— NERC Categories P2-1 thermal overload ]
in baseline and sensitivity scenarios.
— Overloads worsen in 2027 peak-shift and Gregg " L =
high CEC forecast sensitivities. EPerinAve }
« Potential Alternatives | San o Wﬂgg;ﬂfm =00 il
o h [ver Estates =z ®
— SPSto drop load (~24 MW load drop in ¢ [GREGG B s : 1[ 9 z 3
2027 Peak shift scenario) - HERNDOK 1
— Use Preferred Resources to mitigate (&) o .';;\,-. Tl Ave s
thermal overloads N SR C A
— Reconductoring the limiting sections. M ) ; T L = & B]ﬁ'fiah"fRDIa
«  First Year of Need identified in Current 9 HGARDEN i U e Unﬁ,‘é’,‘;w @
W = " i
Assessment %, e =12 Fresno L
[ i &8 z- @ s 5
- 2019 Wi Shaw Ave Highway CIty 1 = ; ; E Shaw fve Q = ?
« Interim Mitigation SN = {3 :
: 5 : ; B ASHLAN AVE L I
— Action plan ———— sl : MANCHESTER ' Fresno
3 : I AT E Baors s Yosemite T
: 2 : 1 ) International
1 W Shiekds Ave J l/’:-";,do'a\' Shieldz Ave E Shiglds Ave £ elds e Air;;;ﬂ
WES FRESND S K z
W Clifon :r.'r q‘g ;‘ E Clinton Ave T e s
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Additional Mitigation Requirements
Coalinga 70 kV Area

Reliability Assessment Need

— NERC Categories P2 thermal overloads in the
2022 Spring Off-Peak scenario

e SCHINDLER-HURON-GATES - From 9/2 To 16/12(
HuronJ to Calflax line section) e

¢ SCHINDLER-HURON-GATES - From Schindler To ot
9/2 (Schindler to Five Point Switching Station)

» Potential Alternatives
— Utilize Short Term rating of the limiting sections
— SPSto drop generation.
* First Year of Need identified in Current
Assessment
— 2022 Spring Off-Peak
e Interim Mitigation
— Action plan

La

Westside

Lemoc
Neval,
Static

Vangua

Digblo Range

el
Coast Ronges L)

Reef Station
Parkfield

W
Camp Rob erfs iy,
Military b 1—\\
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Sensitivity Study Assessment

» Below is the list of facility overloads identified in sensitivity scenario(s) only.

. 2022 SP Heavy .
. 2022 SP High CEC| 2019 SP Peak- | 2027 SP - 2027 Retirement of QF
Overloaded Facility Category Forece?st Shift Peak-Shift Renewabgef: Min Gas Generations Q
34117 KETLMN T 70.0 34552 GATES PO N
70.011
34567 FIVEPOINTSSS 70.0 34560 P2 N
CALFLAX 70.011
30875 MC CALL 230 30878 P6 N
MCCALL3M 115 3 1
34105 CERTANJ1 115 34100 P6
CHWCHLLA 115 1 1
34107 CERTANJ2 115 34101 P6 N
CERTANT 1151 1
34107 CERTANJ2 115 34103 P6 N
CHWCGNJT 115 1 1
34155 PANOCHE1 115 34350 P6 N
KAMM 11511
34240 GLASS 70.0 34256 P6 N N
BORDEN 70011
34252 MADERA 70.0 34256 P6 N N
BORDEN 700 2 1
34256 BORDEN 70.0 34252 P6 N N
MADERA 70011
34350 KAMM 115 34352 P6 N N
ICANTUA 115 1 1
34352 CANTUA 115 34432 P6 N
WESTLNDS 115 1 1
34561 Q526TP 70.0 34566 P6 N
PLSNTVLY 70.0 1 1
34562 SCHLNDLR  70.0 34561 P6 N N
Q526 TP 700 11
34562 SCHLNDLR  70.0 34567 P6 N
FIVEPOINTSSS 70.0 1 1
36354 SAN MIGL  70.0 34574
COLNGA1 700 1 1 P6 v v N
%)7 California ISO Slide 24
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Kern Area
Preliminary Reliability Assessment Results

Abhishek Singh
Regional Transmission Engineer Lead

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017




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 60,
115 and 230 kV facilities.
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Load and Load Modifier Assumptions- Kern

Demand
Scenario - Gross | Aaee BTM-PV Net Load| Response
Base Case Tvpe Description Load (MW) (MW)
Installed | Output Total
Mw) | (Mw) mw) P2 MW)
. 2019 summer peak load conditions. Peak load
Kern-2019-SP Baseline time - hours between 16:00 and 18:00. 1,948 30 255 85 1,833 76 56
. 2022 summer peak load conditions. Peak load
Kern-2022-SP Baseline time - hours between 16:00 and 18:00. 2,065 50 273 98 1917 77 58
. 2027 summer peak load conditions. Peak load
Kern-2027-SP Baseline time - hours between 16-00 and 18:00. 2,190 85 401| 137 1,967 77 58
i i i . 2019 spring light load conditions. Light load
Kern-2019-SPR-LL Baseline time - hours between 02-:00 and 04:00. 726] 21 255 0 705 76 56
Kern-2022-SPR-OPK | Baseline |2022 SPring oft-peak load conditions. Off-peak | 4 514 44 273| 273 o01| 77 | s8
load time — weekend morning.
.. .| 2019 summer peak load conditions with peak-
Kern-2019-SP-PS Sensitivity shift and AAEE sensitivity 1,939 30 255| 52 1,857 76 58
o 2022 summer peak load conditions with peak-
Kern-2027-SP-PS Sensitivity shift and AAEE sensitivity 2,290 85 401 37 2,168 77 58
Kern-2022-SP-HIGH .. .| 2022 summer peak load conditions with peak-
CEC Sensitivity shift and AAEE sensitivity 2,095 0 273 38 2,058| 77 58
Kern-2022-SP-HIGH L 2022 summer peak load conditions with hi
RENEW-MINGAS Sensitivity renewable dispatch sensitivity 1,858 43 213|273 1,525 77 58
Kern-2027-SP- o 2027 summer peak load conditions with QF
OFRETIRE Sensitivity retirement sensitivity 2,189| 85 401| 137 1,966 77 58
&> California ISO Slide 3



Generation Assumptions- Kern

. Battery Solar Wind Hydro Thermal
Scenario -
Base Case Tupe Description Storage)
P (MW) [ Installed |Dispatch| Installed | Dispatch |Installed[Dispatch{ Installed | Dispatch
(MW) (MW) (MW) (MW) | (MW) [ (MW) (MW) (MW)
2019 summer peak load conditions.
Kern-2019-SP Baseline [Peak load time - hours between 2 726 181 0 0 22 13 3,247 2,812
16:00 and 18:00.
2022 summer peak load conditions.
Kern-2022-SP Baseline [Peak load time - hours between 2 726 181 0 0 22 13 3,247 2,880
16:00 and 18:00.
2027 summer peak load conditions.
Kern-2027-SP Baseline [Peak load time - hours between 2 726 181 0 0 22 13 3,247 2,683
16:00 and 18:00.
2019 spring light load conditions.
Kern-2019-SPR-LL| Baseline [Light load time - hours between 2 726 0 0 0 22 13 3,247 316
02:00 and 04:00.
2022 spring off-peak load
Kern-zot)éi-SPR- Baseline [conditions. Off-peak load time — 2 726 665 0 0 22 13 3,247 2,641
weekend morning.
... 2019 summer peak load conditions
Kern-2019-SP-PS | Sensitivity ith peak-shift and AAEE sensitivity 2 726 181 0 0 22 13 3,247 2,715
.. .. 12027 summer peak load conditions
Kern-2027-SP-PS | Sensitivity with peak-shift and AAEE sensitivity 2 726 181 0 0 22 13 3,247 2,887
Kern-2022-SP- ... 2022 summer peak load conditions
HIGH CEC Sensitivity with peak-shift and AAEE sensitivity| 2 726 181 0 0 22 13 3,247 2,888
Kern-2022-SP- 2022 summer peak load conditions
HIGH RENEW- | Sensitivity with hi renewable dispatch 2 726 726 0 0 22 13 3,247 551
MINGAS sensitivity
Kern-2027-SP- ... 2027 summer peak load conditions
QFRETIRE Sensitivity with QF retirement sensitivity 2 726 181 0 0 22 13 3,247 2,565
&> California ISO Slide 4




Previously Approved Transmission Projects
Modelled in base cases

. 2017-18 TPP Base case First
Project Name
Modeled year
Midway-Kern PP Nos. 1,3 and 4 230 kV Lines Capacity Increase 2022
Semitropic — Midway 115 kV Line Reconductor 2019
Kern PP 230 kV Area Reinforcement 2022
Midway — Kern PP #2 230 kV Line 2022
San Bernard — Tejon 70 kV Line Reconductor 2019
&> California ISO Slide 5



Previously Approved Transmission Projects
Not modelled in base cases

Project Name Current In-service date
Wheeler Ridge-Weedpatch 70 kV Line Reconductor April-2019
Kern PP 115 kV Area Reinforcement June-2020
Wheeler Ridge Junction Substation May-2020
North East Kern Voltage Conversion Project May-2025
Midway-Temblor 115 kV Line Reconductor and Voltage April-2019
Support
Wheeler Ridge Voltage Support December-2020
&> California ISO Slide 6



Summary of reliability needs identified

Alpaugh Facility identified with
‘ reliability issue mitigated by
Olive Sw Sta McFarland Famoso Cawelo “C" [[] Vedder previously approved project.
Smyra
Ultra Power Facility identified with
(Ogle L "
Goose Lake Poso Mountain reliability issue not mitigated
Semitropf - by previously approved
Wasco Prison project
Shaffi
atter ~——_Cawelo "B" [ ] Petrol
U Kern Oil
To Fresno X ™ Cal Water Kern Canyon PH
(Carneras) Ganso [ Rio Bravo ’ |I /J:I
/
L] |‘ e
. Bear
Celer:h:l Belridge Belrldlge 7 I| Mountain J:r Rio Bravo Hydro
\ ﬁumplng Standard | /
Kernridge E] D c /'/
5
] Bakersfield
e b Renf Kern PP Westpark
. entro I
Midway Tupman Eisen u Magunden | Lightner
' . I:| DArvin Edison
MeKitrick tot:kt:lalgakeréﬂe‘EI l | [[] Lamont
Co-Gen ¥3AU4c Tevis [
Norco rnation
—Ifﬂ;. i
—ﬁy Grimway-Malaga
Panama
’ Weedpatch [ |——7—
Texaco Old River
Exploration
Buena —_ —
N — —
- i -~ O] Awin
~
1o Santa TAFT 70 kV N
Maria( See ‘ Overloads ’ J
Los Padres) |:| Copus - Wheeler Ridge
Cd .
.‘j_ - |__| —_ —— Lakeview )/J_ 5an Bernaino
- / Mobil Oil Corp —
M e
- yd Berry 0mliasii: School Pumping ~
/ Petroleum Tei
/ | ejon
r
Localized voltage issues observed around Wheeler ridge ( Multiple O
Cuyama Baseline), Temblor (Light load baseline) and multiple 70 kV subs in ~ [kelley

2019 case. Multiple 70 kV voltage issues go away in 2022 with the
PF correction applied at the subs.

&> California ISO
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Assessment of previously approved projects not
modeled Iin base cases
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Wheeler Ridge-Weedpatch 70 kV Line Reconductor

Original need
— 2013-14 TPP: NERC Category P3

overloads
«  Current Reliability Assessment Need ‘ gem o
anyon
— NERC Categories P3 overloads in !
baseline (2027 Peak) and several —. Rio Bravo
sensitivity scenarios.
e . . Reconductor
e  Mitigation still required o Magunden
., . . T Junction
— Mitigation required for reliability | | \
o i i Sycamore
Review of current project to meet need \8/ E— S 4| (Grimmway Farms)
—  Current scope of approved project -
mitigates identified thermal overloads. _ ?)
. WheelerRidge ~ CB#42 Weedpatch  Wellfield
e Alternatives N.O.
— Not required. San Bemard

e Preliminary Conclusion

— Original scope of the project meets the
reliability requirement. Monitor the
overload as the need is seen in 2027

&> California ISO Slide 9



Wheeler Ridge Junction Station Project

Original need

— 2013-14 TPP :NERC Category P2,P3,
&P6

»  Current Reliability Assessment Need R

—  NERC Categories P1,P2 &P6 © 6 % 9 ®  Loopinandrecond.
overloads in baseline and sensitivity 44 4 idlel15kVliine Ly i

scenarios. KERN PP 115 KV \

. Mitigation still required e s A
— Mitigation required for reliability — ' fl\ 5} o
— Mitigation required for generation : O ..l:[;
interconnection. 5 Lamont

* Review of current project to meet need

— Current scope of approved project 4o
mitigates identified thermal overloads. o w
Under review for potential alternative Tevis Q—Vr\
solutions. i A

e Alternatives
— Rerating/Reconductoring the limiting E\?nvert 115kVt0 230 bt i ¢

sections and SPS for some overloads. Convert 115 kV to

a4
o o WS— X 230 kV
—  Evaluate Project in conjunction with the i el re ey

Kern PP 115 kV reinforcement project. X

— 115 kV switching station at Wheeler
ridge Junction.

e Preliminary Conclusion
— Reuvisit the scope of the original project

uspurBE-yiedisas

WOT| A - L PU N - ey

Magundan

o

1 nyoes

N
New 230 &
115 kV

Wheeler Ridge substation
10KV

N \

Stockdale
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Kern PP 115 kV reinforcement project

Original need
— 2011-12 TPP:NERC Category PO,
P1,P3,P6 & P7 overloads e
*  Current Reliability Assessment Need rene
— NERC Category P2& P6 overloads for e PP 70RY
all years baseline scenario Kem Water
— Multiple PO,P1, P2,P3,P6 & P7 . i
overloads seen in the sensitivity cases ok cak
(QF sensitivity being the worst) . _TO_Le_rdf _____
«  Mitigation still required compp 115 fme e - ol el '

— Mitigation required for reliability To Rosedale

* Review of current project to meet need ToKern

—  Current scope of approved project Front
mitigates identified thermal overloads.
Under review for potential alternative
solutions.
* Alternatives
— Re-conductor transmission lines and
explore possible SPS options.

— Evaluate Project in conjunction with the
North East and Wheeler Ridge
reinforcement project.

*  Preliminary Conclusion
— Reuvisit the scope of the original project

To Witco

Magunden

BoltHouse

Columbus

Bear Mn. Cal Water

To Wheeler
Ridge

Tevis Stockdale Arvin Edison Grimmusay Lamaont
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Original need

— 2014-15 TPP: NERC Category P1,P3 & P6
thermal overloads.

Reliability Assessment Need

— NERC Categories P2 & P6 thermal overloads
in baseline and multiple sensitivity scenarios.

Mitigation still required {or not}
— Mitigation required for reliability
Review of current project to meet need

— Current scope of approved project mitigates
identified thermal overloads. Under review for
potential alternative solutions.

Alternatives

— Re-conductor transmission lines and explore
possible SPS options

— Evaluate Project in conjunction with the Kern
PP 115 kV reinforcement project

Preliminary Conclusion
— Reuvisit the scope of the original project

&> California ISO

To Smyrma
i

Semitropic
Water Dist

Ukra
Power/Mt
Paio

o (8162 ‘ Caweln € m
Ile & o m. 0 “
0 o k--f.-w.u
| 2
NO
]
i Reconductor\
Ay nn
_I LO McFarland CaweloB
Ganso e H—
nH—- b AL Convert 70 to
i 115 kV '
i Semitropic Live Oak
H
N Reconductor "sindard 1
é i 102 81052 :h0 @33
i ; 81012 ? CB 1062 ‘
i g [
(8482 ; " i
i
Midway 115 1Y ' @ 8

BAAH conversions
Famoso, Kern Oil and Kern
Power Substations

North East Kern 115 kV Voltage Conversion Project
(Semitropic-Wasco-Famoso-Kern 70 kV project)

6112
¢ [>n

Lerdo

a
CREH

Oy Kern:
Frant
|~| Vedder
Poso
Mountain

v - _0\.| e

Kern Ol
Kern il Witco
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Midway-Temblor 115 kV line reconductor and
voltage support

« Original need (2012-13 TPP)

— NERC Category P1(Loss of generation) an L
thermal overload on Midway-Temblor Line. Obizpo Eaxmiden

— Low Voltage issues for P3 contingency in the %f
area. Completed

Belridge

* Reliability Assessment Need
— Original Overloads not seen in local studies. Carrise /

— Overloads seen in bulk Partial Peak 2027 Plains
analysis for PO, P1 & P6 500 kV contingencies.

— Low Voltage observed in the 2019 Light load Temblor
baseline study only. /
«  Mitigation still required {or not} O crmi
—  Mitigation required for reliability -ggg :D':'n'"""-’-“ﬁ of Reactive E HO-|-® Tesaco Nt
« Review of current project to meet need Mckittrick
— Phase 1 completed. (Temblor-Mckittrick Jn)

— Phase 2 reconductor scope & voltage support
under review for potential alternative solutions..

 Alternatives
— Under Review

e Preliminary Conclusion
— Reuvisit the scope of the original project

Re-conductor limiting elements
l Midvay

Midsun

Te Felisan
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Areas of additional mitigation requirement
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TAFT 70 kV Area Overloads

Kosedale

* Reliability Assessment Need Standard |

— NERC Categories P6 thermal overloads

UImip Illg
0L

— in one baseline scenario (2019 Spring Light et Westpark
Load). Tupman [
* Potential Alternatives gt
C
— Extend the summer setup to all the seasons Tevis LD—ET—
— SPS Norco _l_l_‘.rrnation
- - L - D i
»  First Year of Need identified in Current _ﬁp
anama
Assessmen_t _ Summer Setup [
— 2019 Minimum Load Case Issue Old River
. . . Texaco
* Interim Mitigation xploration
— Extend the summer setup el il B\Eﬂ: P
Gardner
g D Copus
) [ |j - . Lakevie‘[v_ ﬂ
pd / Berv  Moco M
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Midway 115 kV Area Overloads

Reliability Assessment Need

— NERC Categories P2 thermal overloads on the
Tupman taps in the baseline and multiple
sensitivity scenarios.

— NERC Categories P2 thermal overloads on
multiple line sections between Taft and Fellows
sub seen in the sensitivity scenarios only.

Potential Alternatives
— Sectionalizing Midway 115 kV bus section
— Rerate/Reconductor the limiting sections.
- SPS
First Year of Need identified in Current
Assessment
- 2019
Interim Mitigation
— Action plan

€3 California 1SO

Sy -
. deav - / L] Tupm:
DI: | Overloads seen
vicKitric on Tupman # 1
Co-Gen >YSqudc & # 2 taps For [+

for Midway115
kV bus section
and bus tie
breaker faults

Texaco
Exploration

Fellows

bus sectio
bus tie breaker
faults.

Midway 11{ kV

Marco

and

\

Elk Hills

Gardner

Buena

/J:I stz - x\

x\x
\

\

Copus

Slide 16

-



Sensitivity Study Assessment

» Below is the list of facility overloads identified in sensitivity scenario(s) only.

2022 SP
2022 SP Heavy 2027
. . 2019 SP 2027 SP Retirement
Overloaded Facility Category High CEC . ... | Renewable
Peak-Shift | Peak-Shift . of QF
Forecast & Min Gas .
Generations
Gen
30970 MIDWAY 230 30945 KERN PP 230 3 1 o6 N
30970 MIDWAY 230 30945 KERN PP 230 4 1 P2 N
34225 BELRDG J 115 34774 MIDWAY 1151 1 P2 v
34226 BELRDG J 115 34774 MIDWAY 1151 1 P6 N,
34766 SHAFTER 115 34774 MIDWAY 1151 1 P2 N,
34775 RENFRJCT 115 34760 RIO BRVO 1151 1 P2 N,
34777 FELLOWSG 115 34800 SANTA FE SUB 1151 1 P2 N,
34777 FELLOWSG 115 39070 AEVICTORYJT 1151 1 P2 N,
34800 SANTA FE SUB 115 34802 MIDSET 1151 1 P2 N,
34802 MIDSET 115 34776 TAFT 1151 1 P2 N
& California -
% Calitornia ISO Slide 17
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Central Coast and Los Padres Areas
Preliminary Reliability Assessment Results

Ramesh Chakkapalli

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017




Central Coast/ Los Padres Area

= 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, 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

= Major 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

&> California ISO Shide 2




Load and Load Modifier Assumptions — CCLP Areas

BTM-PV Demand Response
Study C S 0T Descripti Gross Load | AAEE Net Load
Hely Tase cenarto Type sscription (MW) (MW) | Installed | Output (MW) Total D2
(MW) (MwW) (MW) (MW

. 2019 summer peak load conditions. Peak
CCLP-2019-5P Baseline B 1,351 33 223 75 1,243 28 16
load time - hours between 16:00 and 18:00.

. 2022 summer peak load conditions. Peak
CCLP-2022-5P Baseline i 1,395 55 273 94 1,248 28 16
load time - hours between 16:00 and 18:00.

. 2027 summer peak load conditions. Peak
CCLP-2027-5P Baseline i 1,502 89 456 160 1,253 28 16
load time - hours between 16:00 and 18:00.

. 20139 winter peak load conditions. Peak load
CCLP-2013-WP Baseline . 1,338 34 223 0 1,304 28 16
time - hours between 16:00 and 18:00.

. 2022 winter peak load conditions. Peak load
CCLP-2022-WP Baseline B 1,382 54 273 0 1,325 28 16
time - hours between 16:00 and 18:00.

_ 2027 winter peak load conditions. Peak load
CCLP-2027-WP Baseline B 1,488 96 456 0 1,392 28 16
time - hours between 16:00 and 18:00.

2019 spring light load conditions. Light load
time - hours between 02:00 and 04:00.

. 2022 spring off-peak load conditions. Off-
CCLP-2022-50P Baseline i i 1,072 42 273 259 77l 28 16
peak load time —weekend morning.

o 2022 summer peak load conditions with peak-
CCLP-2022-5P-P5-AAEE |Sensitivity ] o 1,380 0 273 37 1,343 28 16
shift and AAEE sensitivity

o 2019 summer peak load conditions with peak-
CCLP-2019-5P-PS Sensitivity ; o 1,340 33 223 47 1,260 28 16
shift sensitivity

o 2027 summer peak load conditions with peak-
CCLP-2027-SP-PS Sensitivity : o 1,484 a0 456 44 1,350 28 16
shift sensitivity

i o 2022 summer peak load conditions with hi
CCLP-2022-5P-HiRenew |Sensitivity ) L 1,304 47 273 273 984 28 16
renewable dispatch sensitivity

o 2027 summer peak load conditions with QF
CCLP-2027-5P-QF Sensitivity i o 1,502 89 456 160 1,253 28 16
retirement sensitivity

CCLP-2015-ML Baseline 693 23 223 0 668 28 16

Note:
DR and storage are modeled offline in sarting base coses.
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Generation Assumptions — CCLP Areas

Battery Solar Wind Hydro Thermal
Study Case Scenario Type Description Storage . DIEpaTE . .
Y YP P M\: Installed |Dispatch | Installed : Installed | Dispatch | Installed |Dispatch
( ) (MW) (MW) (MW) maast (MW) (MW) (MW) (MW)
i 2013 summer peak load conditions. Peak
CCLP-2019-5P Baseline i 0 1,105 276 0 1] ] ] 2419 162
load time - hours between 16:00 and 18:00.
. 2022 summer peak load conditions. Peak
CCLP-2022-5P Baseline i 0 1,105 276 0 1] 0 0 249 162
load time - hours between 16:00 and 18:00.
i 2027 summer peak load conditions. Peak
CCLP-2027-5P Baseline A o 1,105 276 o o i} i} 249 162
load time - hours between 16:00 and 18:00.
. 2019 winter peak load conditions. Peak load
CCLP-2019-WP Baseline . 0 1,105 0 0 1] 0 0 249 162
time - hours between 16:00 and 18:00.
i 2022 winter peak load conditions. Peak load
CCLP-2022-WP Baseline i ] 1,105 0 ] 1] 0 0 249 162
time - hours between 16:00 and 13:00.
. 2027 winter peak load conditions. Peak load
CCLP-2027-WP Baseline K 0 1,105 0 0 1] 0 0 249 162
time - hours between 16:00 and 13:00.
. 2019 spring light load conditions. Light load
CCLP-2019-ML Baseline i ] 1,105 0 ] 1] 0 0 249 162
time - hours between 02:00 and 04:00.
) 2022 spring off-peak load conditions. Off-
CCLP-2022-50P Baseline i ) 0 1,105 870 0 1] ] ] 2419 162
peak load time —weekend morning.
o 2022 summer peak load conditions with peak-
CCLP-2022-SP-P5-AAEE |Sensitivity i L ] 1,105 276 ] 1] 0 0 249 162
shift and AAEE sensitivity
o 2013 summer peak load conditions with peak-
CCLP-2019-5P-P5 Sensitivity i L 0 1,105 276 0 1] ] ] 2419 162
shift sensitivity
o 2027 summer peak load conditions with peak-
CCLP-2027-5P-P5S Sensitivity i L 0 1,105 276 0 1] 0 0 249 162
shift sensitivity
. o 2022 summer peak load conditions with hi
CCLP-2022-5P-HiRenew |Sensitivity A L 0 1,105 1,105 0 1] ] ] 2419 162
renewable dispatch sensitivity
o 2027 summer peak load conditions with QF
CCLP-2027-5P-QF Sensitivity 3 L 0 1,105 276 0 1] 0 0 249 162
retirement sensitivity
Note:
DR and storage are modeled offline in sarting base cases.
kY . . ;
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Previously Approved Transmission Projects
Modelled in base cases

Project Name First Year Modeled
Estrella Project 2019
&> California ISO Slide 5



Previously Approved Transmission Projects
Not modelled in base cases

Project Name In-5ervice Date
Watsonville Voltage Conversion Project Jun-21
Midway-Andrew Project Jun-25
Maorro Bay 230/115 KV Transformer Project Apr-19
&> California ISO Slide 6



Summary of Reliability Needs Identified

&> California ISO

NMEQID

(5ee Bulk
and Frasna

Facility identified with reliability issue
mitigated by previously approved project.

oo

Facility identified with reliability issue not
mitigated by previously approved project.

San Luks Dbspn

Diakba
Canyor \
Oounn? \ \
unenoa (1
Miesa
Santa Maris
Fairwiy
/[ Dwide
-
Wanderberg, .
a1
Purisima
Surf City of
Lompoc
\ompoc Cabrillo
mansllle

Elk Hills

L]
1o itricops
(See Kern)
]
Perry
Patroleum

SarLs Ynel
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Assessment of previously approved projects not
modeled Iin base cases
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Watsonville Voltage Conversion Project 60 KV 'to 115KV

Green Valley
e — O e

«  Original need camp Evex __ ) Mz g

— NERC Category P6 thermal overloads and low Mossiamdag —( ) [—(— RoRey

voltages. _'_\I
— Loss of close to 200 MW load for NERC category AR
' P'7'(DCTL) outage. cra o -

* Reliability Assessment Need ¥~ Rock  Brigatano

Watsonville
— Similar to original 16 Cogen UV Q
e  Mitigation still required {or not} %:] o)' J,
— Mitigation required for reliability © 9 © !

. £ A
. . Lagunitas i_ —
* Review of current project to meet need Agrilink -

. b
—  Current scope of the project mitigates identified Gabin 3
thermal overloads and voltage issues. Under
review for potential alternative solutions.

e Alternatives

— Reconductor Green Valley-Llagas 115 kV line and
normally close ties with Green Valley 115 kV
System. Green Morgan Hill

— Restructure Metcalf-Green Valley 115 kV line into o EE ——vi?fn?:ns
Green Valley-Morgan Hill 115 kV. Keep the tie o "
normally open and automatic closing for
contingency on either side.

Metealf

-

- - - _( Jagas
«  Preliminary Conclusion e

Generation
—  Further review —‘_—)hp

Foods

et

Meicalf-Mass Landing 62
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Midway-Andrew 230 KV project

* Original need

— NERC Category P2,P6,P7 severe thermal
overloads with voltage collapse

* Reliability Assessment Need
—  Similar to original

»  Mitigation still required {or not}
— Mitigation required for reliability

* Review of current project to meet need

—  Current scope of the project mitigates identified
thermal overloads. Under review for potential
alternative solutions.

« Alternatives

— Re-purpose Diablo-Midway 500 KV #3 to 230

KV

1. Loop in SLO-Santa Maria into Andrew Sub and
loop in SLO-Sana Maria to Mesa. Re-conductor
Sisquoc-Sana Ynez 115 KV

2. Andrew-Divide 115 KV Line

3. Loop in SLO-Santa Maria into Andrew Sub and
loop in SLO-Sana Maria to Mesa. New Mesa-
Divide-3 115 KV

4. New 230 KV line to Mesa and new Mesa-Divide
115 KV line

5. New 230 KV line to Mesa and Reconducor
Sisquoc-Sana Ynez 115 KV

e  Preliminary Conclusion
— Further analysis required

&> California ISO

::ﬂw'an:‘ear
o 0 :~.—: 040 O
Marro By ety
T 010 10 o
Lr Sckar Colienle
0= SWSTA W STA
0
Upgrade the existing ide Midway
D Sardo Maria 115 le o 220 V. o
Terminate upgraded kne of Midway T~
C) and Andrew sobshaficns.
XX :
okl 00 1 To Som Luis Obispo Andrew ,_.:D ' New 230/115 W
00 v
™ Meso——+ -
= 0 0 ~
XX“‘“ - Andrew 0
T Pl Go1a 6
i [CPP ¥ 0 . Sart Mario Tedafphsd
e 55006, > 000 ,_
'rl I A Ssquec
Mese-Samin Mara —ﬂ— e
g \
Tida xx R
l‘:. '
. 7 N Jf—
o .':il"-"-'l\'
3 New Andrew-Divide
: Mamle
A
¥ Loep Andraw sibstrion
Bisrna info the eansfing Mesa-Sisquec
— sl ) I\ O ond Sona Maria-Sisquoe
— 15 Citycf lompoc ) Admer 115KV lives.
I N :J
now projedt —
Cotedko e
Basten  Santo Ynez
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Morro Bay 230/115 KV Transformer project

* Original need

— NERC Category P2,P6,P7 thermal overloads metal Now 3011 v
. L kW Transformer at
«  Reliability Assessment Need erro Boy Sustaton | MR
—  Similar to original omo Bay >« w1

«  Mitigation still required {or not} ".
— Reevaluate the need with Midway-Andrew
project

San Luis
Obispo

« Review of current project to meet need e
— Midway-Andrew project mitigates identified : .
needs Morro Bay-San Luis Obispa No.1 115 kV Line \i o
« Alternatives
— Reconductor the Callander SW Station- San e Foothl sl s
Luis Obispo and Callander SW Station-Mesa 8k
115 KV lines. L
*  Preliminary Conclusion 1E
— Further Analysis with Midway-Andrew project % :
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Areas of additional mitigation requirement
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Additional Mitigation Requirements
Crazy Horse-Salinas 115 kV lines

* Reliability Assessment Need
— NERC Category P5, P6, P7 thermal overloads. 5;‘::3;
» Potential Alternatives ( ) E ; : :
_  Rerate Line sections to be
reconductored
— Reconductor J
_ SPS , |
*  First Year of Need identified in Current Natividad
Assessment Substation | -
_ 2019 | i
* Interim Mitigation | O |
1 |
— Action plan i % _/ i \
P | ~ N
R D EEE :__I h \\\ \
- = \\\\\
Salinas Soledad
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Additional Mitigation Requirements
Coburn-Oill fields 60 kV system

:F/DI‘I ora \L___ :__'"’ R _'. a5 7
%% *

-
Hﬁer\mﬂw Rd @ spence \

Reliability Assessment Need :

— NERC Category P3, P1 causing low voltages T
in the local areas with potential for generation Neooreace
retirement in the area. Wi

«  Potential Alternatives ) et Lma
—  Shunt Capacitor
*  First Year of Need identified in Current Lo coones® | N
Assessment cemea @ )
— 2019 e N
e Interim Mitigation
— Local generation

San Benito

U
@ Cobum

8 ¥ing City

Monterey,

® Juion

& Ol Fleigs

Map source: PG&E solar photovoltaic and renewable auction mechanism (PV RAM)
project map
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Sensitivity Study Assessment

* No additional facility overloads identified in sensitivity scenario(s) only that were not in
Base case scenarios.
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North Valley Area
Preliminary Reliability Assessment Results

Ebrahim Rahimi
Lead Regional Transmission Engineer

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017




North Valley Area

. . = 15,000 sq. miles NE corner of PG&E

= Cities: Chico, Redding, Red Bluff,
Paradise

= Generation: Colusa is the largest
generation facility (717 MW).

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

k S
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Load and Load Modifier Assumptions — North Valley Area

. BTM-PV Demand Response
Base Case Scenario Descriotion Gross Load | AAEE Net Load
Type P (MW) (MW) Installed [Output (MW) Total D2
(MW) (MWwW) (MW) (MWwW)
2019 k load diti . Peak
NVLY-2019-SP Baseline summerpeakfoad conditions. Fea 892 14 163 54 824 36 28
load time - hours between 16:00 and 18:00.
. 2022 summer peak load conditions. Peak
NVLY-2022-SP Basel 24 2 1 2
022-5 aseline load time - hours between 16:00 and 18:00. 9 3 88 63 838 36 8
. 2027 summer peak load conditions. Peak
NVLY-2027-SP Baseline load time - hours between 16:00 and 18:00. 991 39 272 93 859 36 28
2019 spring light load ditions. Light load
NVLY-2019-ML Baseline |-~ P nelightioadconaitions. tightloa 271 10 163 0 261 36 28
time - hours between 02:00 and 04:00.
2022 spri ff-peak load conditions. Off-
NVLY-2022-SOP Baseline Spring off-peak foad conditions 419 19 188 177 223 36 28

peak load time —weekend morning.

2019 k load conditions with peak-
NVLY-2019-SP-PS Sensitivity | o er peakioad conditions with pea 883 14 163 33 835 36 28
shift sensitivity

2027 k load conditions with peak-
NVLY-2027-SP-PS Sensitivity |~ oo mer peakioad conditions with pea 998 39 272 25 934 36 28
shift sensitivity

2022 k load conditions with peak]
NVLY-2022-SP-PS-AAEE |Sensitivity |~ - o et Pearioad conditions With pea 915 0 188 24 891 36 28
shift and AAEE sensitivity

2022 summer peak load conditions with hi

. o 796 20 188 188 588 36 28
renewable dispatch sensitivity

NVLY-2022-SP-HiRenew|Sensitivity

2027 k load conditions with QF
NVLY-2027-SP-QF Sensitivity | 202/ summer peakload conditions with Q 991 39 272 93 859 36 28
retirement sensitivity

Note:
DR and storage are modeled offline in starting base cases.
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Generation Assumptions — North Valley Area

Solar Wind Hydro Thermal

Battery
Scenario A . . . .
Study Case Description Storage |Installed | Dispatch | Installed |Dispatch | Installed |Dispatch| Installed |Dispatch

Type (MW) | (Mw) | (Mw) | (Mw) | (Mw) | (Mw) | (Mw) | (Mw) | (Mw)

. 2019 summer peak load conditions. Peak
NVLY-2019-SP Baseline load time - hours between 16:00 and 18:00. 0 0 0 103 34 1,774 1,662 1,065 511

. 2022 summer peak load conditions. Peak
NVLY-2022-SP Baseline load time - hours between 16:00 and 18:00. 0 0 0 103 34 1,774 1,662 1,065 482

NVLY-2027-SP Baseline |202/ Summer peakload conditions. Peak 0 0 0 103 34| 1,774] 1,662 1,065 384
aseline load time - hours between 16:00 and 18:00. ’ ’ ’

. 2019 spring light load conditions. Light load
NVLY-2019-ML Baseline time - hours between 02:00 and 04:00. 0 0 0 103 10 1,774 203 1,065 311

. 2022 spring off-peak load conditions. Off-
NVLY-2022-SOP Baseline ; . 0 0 0 103 103 1,774 896 1,065 210
peak load time —weekend morning.

2019 kload conditions with peak
NVLY-2019-5P-PS Sensitivity |~ mer peakioad conditions with pea 0 0 0 103 3a| 1,774 1662 1,065 437
shift sensitivity

.. .. 2027 summer peak load conditions with peak-
NVLY-2027-SP-PS Sensitivity | . . 0 0 0 103 34 1,774 1,662 1,065 413
shift sensitivity

2022 k load conditions with peak
NVLY-2022-5P-PS-AAEE |Sensitivity |~ oo er peakioad conditions with pea 0 0 0 103 34| 1,774 1662 1,065 479
shift and AAEE sensitivity

. .. .. |2022 summer peak load conditions with hi
NVLY-2022-SP-HiRenew|Sensitivity . . 0 0 0 103 103 1,774 1,618 1,065 285
renewable dispatch sensitivity

202 k load conditions with QF
NVLY-2027-5P-QF Sensitivity | 202 summer peakoad conditions with Q 0 0 0 103 3| 1,774| 1647 1,065 399
retirement sensitivity

Note:
DR and storage are modeled offline in starting base cases.
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Previously Approved Transmission Projects
Modelled in base cases

* None of the active projects were modelled in the base cases.

— Delevan 230 kV and Cottonwood 115 kV shunt reactor projects were modelled in the case but were switched off.
These projects are discussed in the Voltage Assessment presentation.

&> California ISO Slide 5



Previously Approved Transmission Projects
Not modelled in the base cases

Project Name Current ISD

Cascade 115/60 kV No2 Transformer Project and

. : Jul-2019
Cascade — Benton 60 kV Line Project
Glenn #1 60 kV Reconductoring Apr-2021
Glenn 230/60 kV Transformer No 1 Replacement Jun-2019
Table Mountain — Sycamore 115 kV Line Dec-2025
Cottonwood-Red Bluff No2 60 kV Line Project and Abr-2024
Red Bluff Area 230/60 kV Substation Project P
Cottonwood 115 kV Substation Shunt Reactor Nov-2019
Delevan 230 kV Substation Shunt Reactor Nov-2019
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North Valley Area — Results (1/2)

n IR

Lewiston TPUD T Cascade

Stillwater Pit #4 PH
—|_ ’ .' Pit #5 PH
Le end J_ . jOregonTrail Pit#3 PH

230 kV Keswick I
O -
_|

[

- 60 kV I—i Deschutes

Facility identified with
thermal overload mitigated
by previously approved

project. .’ |
11

Jessup

Pit#1PH

Trinity

Benton

|
|

Round Mountain

Facility identified with
thermal overload not

Panorama
Volta

South PH

mitigated by previously
approved project. (o 5
2
€ S
2 Cottonwood
=] ——1
S — e z
High voltages observed mainly in Bridgeville = ’ 5
60 kV system in 2019 minimum ‘ 8

load. Low voltages also observed
in 60 kV system for P6 and P2 Red Bluff
contingencies.

Delevan — Cortina and Cottonwood - Round
Mountain #2 and #3 are overloaded under P6
and P7 contingencies on 500 kV lines @

Glenn

Tyler

Logan
Creek

1L

Cortina

ToGlenn
To Vaca Dixon
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North Valley Area — Results (2/2)

Chester To Westwood

Legend —] Hamilton Branch —|—|l ) Sierra Pacific
230 kV Crescent Mills (Quincy)
115kv T g 2 Belden PH H L |
o o x = elden
2 _i % § > Grizzly PH Big Bend | J_
60 kV S :| % o 3 | ] E. Quincy Plumas-Sierra
= y POE PH
s o Caribou PH Gansner
o Butte Paradise To De Woodleaf PH sl creek
p — | Sabla PH PH
,. | Kanaka _
_| o
g | || | | Deadwood Creek
% | - ‘ Table g
£ Mountain Oroville 2
prd ‘ | Energy I 8 E
E— 0
Kell &
n y) . 71 | RidgerH To Drum 60 kV
i |
S Bangor
2 Pacific 1
; Oroville _ —l_
Power Inc I
|—|_ _
—| [J)
Facility identified with : l: :‘ S
thermal overload mitigated I— Oroville o 5
by previously approved § ©
project. @ | | 2
l_ a
Facility identified with
thermal overload not
mitigated by previously I— I:
To Cortina approved project. (4 ol
60 kV
L To Smartville
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Review of Previously Approved Transmission Projects
Not Modelled in the Base Cases
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Glen 230/60 kV Transformer No. 1 Replacement

Original need

— 2013-2014 TPP: Planning for New O mnod Cottoqwood Los Molinas et
Transmission vs. Involuntary Load . _J]_ _— wSorming lw"
Interruption Standard (BCR Project) R (TR s n{wo

«  Reliability Assessment Need | " l :-,1{“ Wva ey m,l
: ) &2} Capay

— BCR Project -f_ ﬁh? .1 -I-

e  Mitigation still required T n_l —

— BCRis greaterthan 1 (2.21) | N

* Review of current project to meet need ¥
— BCR Project
» Alternatives Black Butte
— Status quo o I
e  Preliminary conclusion .
— Proceed with original scope |
CsC Orland "8° -
::1 .
Willows I lacinto
Ekcreek N wo
W Delewan Rice
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Glen #1 60 kV Reconductoring

e Original need

\éaca! Cottomiood Cottonwood Los Lolinos Jet
- t2h009 T:DP. N|ER(§: Category P1 and P7 Corning | IDLE y
ermal overload. 7 g —I ina

« Reliability Assessment Need ) '\ Headgate |—

—  No reliability issue was identified Gl 84 Capay | | Anita

eLLEE R : Chico Jct

. Mitigation is not reqwr9d 17 o -|- Glem #360kVLine -~

— Not Needed for reliability o . w |

— Not needed for LCR g Glenn #1 60KV Line o 42 B0 KV Line / iy J

— Not needed for generation deliverability Cepay Jut -

_ _ P2 Hamilton ‘A _
* Review of current project to meet the Glonn #5 60KV Line \ Famiton Jc
need
) Black Butte RECONDUCTOR

— Not applicable GLENN #1 60 KV LINE
« Alternatives (5.5 miles)

— Not applicable Glenn #2 60 KV Line
*  Preliminary conclusion csc ofand B

— Cancel the project ::I_ O1

iR “W’illowsl_ Jacinto
Elk Creek A o
¥ Delevan Rice
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Cascade 115/60 kV No. 2 Transformer Project and
Cascade-Benton 60 kV Line Project

Original need
— 2010-2011 TPP: NERC P6 thermal
overload and P1, P3, and P6 voltage
issues.
* Reliability Assessment Need
— NERC Categories P2 and P6 thermal
overloads and voltage issues under
base cases.
e  Mitigation still required
— Needed for reliability.

* Review of current project to meet need

—  Current scope of approved project
mitigates identified thermal overloads.
Under review for potential alternative
solutions.

e Alternatives

— Install a new 115/60 kV Transformer
and high side breaker at Cascade
substation.

— Install high side breaker at Cascade
substation. Evaluate SPS for other
contingencies.

e  Preliminary Conclusion

— Further analysis is required
&> California ISO

From Trinity 60 kV

Second Cascade 115/60 kV

Cascade A~

Transformer
Wintu Pumps

L

]
Bentﬂ__u. New Cascade-Benton 60 kV line

/) and reconfiguration of the
existing Cascade-Benton-

Deschutes 60 kV line
Girvan

Anderson

Cottonwood

Oregon Trail
/ -7
A .[fl e b
Deschutes
Slide 12
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Table Mountain-Sycamore 115 kV Line

New Table Mountain-
Sycamore 115 kV line

e Original need
— 2010-2011 TPP: NERC Category 1

P2, P6, P7 severe thermal s G
overload. Nord ¢ Sycamore
* Reliability Assessment Need
— NERC Categories P6 and P7 NO
thermal overloads in the base 7 " S
case. P2 mostly in sensitivity. Chico "B
e  Mitigation still required
— Needed for reliability.
* Review of current project to meet b
need

—  Current scope of approved
project mitigates identified A
thermal overloads but it is under
review for potential alternative
solutions with reduced scope.

e Alternatives

- SPS

e  Preliminary conclusion
— Further analysis is required

Bend

Q0

Paradise

T To Big

ouln M STT

"ON 21Ng - "I 2|qel

UM A STT 2J0WedAS
—aweq a.40N — I °|qeL

Notre
Dame

Table Mountain 115 kV
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Cottonwood-Red Bluff No. 2 60 kV Line Project and Red
Bluff Area 230 kV Substation Project

e Original need

— 2010-2011 TPP: NERC P1, P6 thermal
overload and voltage issue.

) o Cottonwood Coleman —
Reliability Assessment Need New Zi?u'ifaﬂ.in = PROKCTL New g Hatchery  yoia g
— NERC Categories P1, P2, P6 thermal Sub NQWL / - o
overloads and voltage issues under base o
scenario. -'! ‘
- . . . Red Bluff —O
»  Mitigation still required | .-..I _j_ Red Bank %f’
— Needed to address reliability. J | N qpoter
) ) | awson
« Review of current project to meet need — J*'—H oIH Coleman PH
. . 5 Tyl
— Current scope of approved project . TN.'or% e R
mitigates identified thermal overloads but Gerber .L . Los t 4 )
it is under review for potential alternative To Deleven 230 kv - I spi Molinosss Dairyville
solutions with reduced scope. Corning N.O. Vina
o Alternatives oot 1 w.
— Reconductor Coleman and Cottonwood

to Red Bluff 60 kV lines plus bus breaker
at Cottonwood

— Energy storage

)3
_Tr Headgate :— ‘l_’
. ' NO
e  Preliminary conclusion Hamilton

—  Further analysis required
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Additional Mitigation Requirements

* No need for new thermal mitigation measures was identified under base scenarios.

 There are high voltages at 115 kV and 60 kV system that could be addressed by load power factor
correction. If power factor correction is not feasible or cost effective, voltage support at transmission
level is required. This is discussed in detail in Voltage Assessment presentation.
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Sensitivity Study Assessment

« Below is the list of facility overloads identified in sensitivity scenario(s) only.

2022 SP | 2022 SP Heaw (2027 Retirement
Overloaded Facility Category 2019 5P ] 2027 5P High CEC | Renewable & Min of QF
Peak-Shift | Peak-Shift .
Forecast Gas Gen Generations
OREGNTRL - SPI_AND 115 kV P6 v v
COTWDPGE - JESSUPJ1 115 kV P6 v 4 v
WYANDTTE - WYANDJT1 115 kV PO v
BENTON - GIRVAN 60 kV P6 v
WNTU PMS - BENTON 60 kV P2 v
Glen #4 60 kV line PO v
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Central Valley Area
Preliminary Reliability Assessment Results

Ebrahim Rahimi
Lead Regional Transmission Engineer

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017




Central Valley Area

= Includes the following divisions:
= Sacramento
= Sierra
= Stockton
= Stanislaus

=  Transmission facilities: 60, 115, 230 and
500 kV.
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Load and Load Modifier Assumptions — Central Valley Area

. BTM-PV Demand Response
B c Scenario b ioti Gross Load | AAEE installed | Outout Net Load Total D2
ase Case escription nstalle utpu ota
Type P (MW) | (Mw) P ()
(MW) (MW) (MW) (MW)
. 2019 summer peak load conditions. Peak
CVLY-2019-SP Baseline load time - hours between 16:00 and 18:00. 3,865 96 688 229 3,540 101 59
CVLY-2022-5P Baseline | 022 summer peakoad conditions. Peak 3,995| 159 807 273 3,563 103 59
load time - hours between 16:00 and 18:00.
. 2027 summer peak load conditions. Peak
CVLY-2027-SP Baseline load time - hours between 16:00 and 18:00. 4,246 272 1,162 398 3,577 104 59
CVLY-2019-ML Baseline | 2010 sPringlight load conditions. Light load 1,354 66 688 o 1,288 101 59
time - hours between 02:00 and 04:00.
CVLY-2022-SOP Baseline | 022 SPring off-peak load conditions. Off- 2,046 127 807 763 1,156 103 59

peak load time —weekend morning.

2019 k load conditions with peak-
CVLY-2019-SP-PS Sensitivity | . o merpeakioad conditions with pea 3,835 9% 688 142| 3,597 101 59
shift sensitivity

2027 k load conditions with peakd
CVLY-2027-SP-PS Sensitivity |- Summer peakioad conditions with pea 4072 272 1,162 107| 3,693 104 59
shift sensitivity

2022 k load conditions with peakA
CVLY-2022-SP-PS-AAEE [Sensitivity |~ oL er peakioad conditions with pea 3,958 0 807 105| 3,853 103 59
shift and AAEE sensitivity

2022 k load conditions with hi
CVLY-2022-SP-HiRenew |Sensitivity summerpeakjoad conartions with it 3,433 138 807 807| 2,488 103 59
renewable dispatch sensitivity

2027 k load diti ith QF
CVLY-2027-SP-QF Sensitivity |202/ summer peak load conditions with Q 4,246 272 1,162 398| 3,577 104 59
retirement sensitivity

Note:
DR and storage are modeled offline in starting base cases.
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Solar Wind Hydro Thermal
. Battery
Scenario L
Base Case Type Description Storage [Installed| Dispatch |Installed | Dispatch |Installed|Dispatch | Installed |Dispatch
(MW) [ (mw) | (MW) | (MW) | (MW) | (MW) | (MW) | (MW) | (MW)
CVLY-2019-5P Baseline | 201 summer peak load conditions. Peak 34 46 12| 1,376 454| 1,389| 1,101| 1,501 1,188
load time - hours between 16:00 and 18:00.
CVLY-2022-5P Baseline | 2022 summer peak load conditions. Peak 34 46 12| 1,376 454 1,389 1,009 1,501] 1,181
load time - hours between 16:00 and 18:00.
. 2027 summer peak load conditions. Peak
CVLY-2027-SP Baseline load time - hours between 16:00 and 18:00. 34 46 12 1,376 454 1,389 1,095 1,501 1,171
. 2019 spring light load conditions. Light load
LY-2019-ML Basel 4 1 1 1 1 1,501 1,2
CVLY-2019 3s€liN® | ime - hours between 02:00 and 04:00. 3 46 0 376 38 383 89 >0 237
2022 spri ff- k load diti . Off-
CVLY-2022-SOP Baseline SPring off=peakfoad conditions 34 46 46| 1,376 1,376 1,389 742| 1,501 335
peak load time —weekend morning.
2019 k load diti ith k-
CVLY-2019-SP-PS Sensitivity | oo mer peakioad conditions with pea 34 46 7l 1,376 454 1,389] 1,133 1,501 1,188
shift sensitivity
2027 kil iti ith k-
CVLY-2027-SP-PS Sensitivity |02/ Summer peak load conditions with pea 34 46 3| 1,376 454| 1,389| 1,133| 1,501] 1,054
shift sensitivity
2022 ki iti ith k-
CVLY-2022-SP-PS-AAEE |Sensitivity | 2022 Summer peak load conditions with pea 34 46 4 1,376 4sa| 1389 1,133| 1501] 1,053
shift and AAEE sensitivity
CVLY-2022-SP-HiRenew |Sensitivity |2022 Summer peak load conditions with hi 34 46 46| 1,376| 1,376| 1,389 1,091| 1,501 305
renewable dispatch sensitivity
2027 k load diti ith QF
CVLY-2027-SP-QF Sensitivity |20/ summer peak load conditions with Q 34 46 12| 1,376 454| 1,389 1,085 1,501 1,181
retirement sensitivity
Note:
DR and storage are modeled offline in starting base cases.
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Previously Approved Transmission Projects
Modelled in base cases

Project Name Modell;e:asrtarting
West Point — Valley Springs 60 kV Line 2022
Stockton ‘A’ —~Weber 60 kV Line Nos. 1 and 2 Reconductor 2022
Cortina No.3 60 kV Line Reconductoring Project 2019
Lodi-Eight Mile 230 kV Line (Reconductoring) 2022
South of Palermo 115 kV Reinforcement Project 2022
Rio Oso 230/115 kV Transformer Upgrades 2022
Missouri Flat — Gold Hill 115 kV Line (Reconductor) czfnlsir(i:i%
Ripon 115 kV Line czfnlsgtr‘:’crt‘i‘j)‘j{)
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Previously Approved Transmission Projects
Not modelled in base cases

Project Name Current ISD
Pease 115/60 kV Transformer Addition and Bus Upgrade Sep - 2019
Mosher Transmission Project Dec - 2018
Rio Oso — Atlantic 230 kV Line Project Dec - 2022
Vierra 115 kV Looping Project Jun - 2023
Stagg — Hammer 60 kV Line Aug - 2022
Vaca — Davis Voltage Conversion Project Apr - 2025
Atlantic-Placer 115 kV Line Dec - 2021
Lockeford-Lodi Area 230 kV Development Dec - 2022
&> California 1SO Slide 6



Facility identified with

thermal overload mitigated

Facility identified with
thermal overload not

S aC ral I I e n tO / \re a. by previously approved mitigated by previously
project. @ approved project. (4
Legend To Glenn ToE. Nicolaus
_| 3 Knights
x )
Zamora Landing
230 kV [
— 115 kV E Rio Oso
I 60 kV % © Carnack
z }_ Wilkins Slough El Dorado PS
g —I— DIST108
Delevar L I
Q
2
n °
= o
E 5]
[ :
i 5 dland
~ Woodlan
_| % g Biomass West
= | S Q Sacramento
® 2 .«
a Plainfield
= ‘__ 8 o Post
] £ ]
= » a 0
>
©
L o Deepwater
i |
. L @
= § Dixon Canni
= ixon Canning
é 8 Dixon l
< IS Vaca Dixon ‘ | S
B -l=|- Q N £
inK —| . ®
T _| g - I: Vacaville E ()
T . Suisu K Barker Slough
1 T
Contra - e 1 = .
Costa Dunnigan § E Schmalbach _@ %o To Bellota
| | Birds g é g & TravisA.F.B To Grand
| | Landing 8 Island To Lockford
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Sierra Area (1/2)

Facility identified with

Facility identified with

thermal overload mitigated thermal overload not

by previously approved
project.

@ approved project.

mitigated by previously

To Table Mtn Bangor Columbia Hill Pike City
’ >
[
Legend T L T H
230 kV [ 4 ) =
I
~ o
—— 115 kV 3 % §‘
Q |_ (—": a Deer Creek
| o
&
_ 5
< e
IR T
Qo B %
S— — &L g
[ B — 5
Harter é
a —
f Yuba
H S Goldfields J—{
N o T Smartville
- E Browns Vly \é\b
_| T 2 & C
o [3) s\@ | I
ST E o :
o - 2 3 S
[ S | | ‘ Beal AFB _|§ 2 ‘ =
o o [ ] | | | | I
£ s | | @ 17 ™ —
ER EH-15 . |
£ _| / gL o
= - _|§ T _|.§ x
e Rio Oso - :‘ S g2
\3 " s 3 £
N | Q i " _| 82
o g v o 3 Shady Glen
< o0 5
——— o £
(]
| =
Catlett To Woodland ToWest Sac
To Sacramento "
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Facility identified with Facility identified with
thermal overload mitigated thermal overload not

S | erra Are a (2 / 2) by previously approved . mitigated by previously o

project. approved project.
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=
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Facility identified with Facility identified with
thermal overload mitigated thermal overload not
. by previously approved mitigated by previously
Stockton/Stanislaus Area | |awprovedproect | @
. New Hope Colony To Rio Oso To Gold Hill
To Gold Hill R Q —|— ' B
To Brighton @
Legend o = Q ’« B
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Review of Projects Not Modelled in The Base Cases
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Vierra 115 kV Looping Project

Tesla Area 115 kV System Gold Ffill
e  Original need ‘ N"’—Ei
pRaGs Stockton “A™ Lockeford @
— 2010-2011 TPP: NERC Category P3, P6 -
thermal overload. o f ®+—
* Reliability Assessment Need L - Bellota @
— NERC Categories P3 and P6 thermal «SBH C H ¥ % -+
OverloadS' — | Loop Tesla-Stockton H
= :
e  Mitigation still required E :_./icnifii"eirlf ke
— Needed for reliability A @1
— Needed for LCR in Tesla-Bellota sub- Y 1o
3 \ | T
area o v !
. : 3 Ldlbal gl
« Review of current project to meet need [ Rassorl T s
—  Not applicable. i g @ )
. Ripon et | H
« Alternatives H- Riverbank _E
— i g
| N.ot applicable. | 1 ;;
e  Preliminary conclusion g Tulloch PH
- Err(())j(;i(tad with the original scope of the i;.los.alado Curtig== NO. .. Y
Miller
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Original need

— 2013-2014 TPP: Planning for New
Transmission vs. Involuntary Load

Mosher Transmission Project
Project Review

Interruption Standard (BCR
Project)
* Reliability Assessment Need
— BCR project.
e  Mitigation still required

— BCRis greater than 1 (1.05) with
reduced scope of single 715 AAC.

* Review of current project to meet
need
— BCR project.
o Alternatives
— Single 715 AAC conductor
e  Preliminary conclusion

— Proceed with Single 715 AAC
conductor.

&> California ISO

Mosher Project

Lockelond - Lod

Slegg #1 60 KV Line

O N.O

80 Y Line No. 1 -I-ColonyRm Oso Brighton
Winery v
SW AT
T 7

O EREC ™

Lodi

Lockeford - Lodk B0 k' Lina No. 2
Victor

Lockeford — Industrial 60 k' Line

— ;

New Lodi Industrial

SW a7
NO,

I-,JI | 7 - ¥
|éght Mile W

|-

New Line

Wi
B0 '/N.L} Lockeford — Lodk I A
Mettler 80 kV Lina No. 3 l | { ]
')
Add CB & SPS Reconductor
~ d New DCTL “ “
swar Bellota
Mosher Waterloo |~ 0

agu

Ii
Ii

Cherokee
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Atlantic-Placer Project Review

e Oiriginal need
g Grasial ley Drum PH #1

— 2012-2013 TPP studies identified NERC Brunswick ]
PO, P1, P2, P6, P7 overload and P1 Rio Oso W
voltage deviation, P6, P7 low voltage | | Spaulding
(voltage collapse. To Summit

* Reliability Assessment Need _ Fq - To Summit #2

— NERC Categories P2, P6 thermal issue q“m'" To prum PH #2
and voltage collapse under P6 and minor
voltage issue under P7. b

«  Mitigation still required Atlanticli — second Placer 115/60

— Needed to address reliability issues. | | 7 Pacer KV Transformer

I
- | Newcastle

=To Summit #1

- -
_E

* Review of current project to meet need Flint

New Atlantic-Placer

— Current scope of approved project 115 kV Line
mitigates identified criteria violation. Under Hoeseshoe |:
—

review for potential alternative solutions. Clarksville Placerville
. SPS for two Gold Hill
e Alternatives 230/115 kv I Eldorado

transformer outage — | I I | I PH
— Cancel the new line and keep the second Gold H“'l 1l I

Placer 115/60 kV transformer and keep s el Apple Hil
SPS at Gold Hill

— Cancel the line and the second
transformer keep SPS at Gold Hill

e  Preliminary conclusion
— Further analysis required
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Pease 115/60 kV Transformer Addition and Bus Upgrade
Project Review

° Orlglnal need Table Mountain Pease-Rio Oso 115 kV Line
— 2012-2013 TPP: NERC Category P1, P3 o
overloads and voltage issues.
« Reliability Assessment Need fres Viss l_ i ey | > Palermo-Pease 115KV Line
— NERC Categories P3 and P6 thermal City of Biggs l_ Seikte
overloads. ﬁ

e  Mitigation still required

— Needed to address reliability issues Gy

VJA/ Smartville-Marysville
vala g 60KV Lin
Pcasc-Marysville-Harter

Pease (g 60 kV Line By

TIT

* Review of current project to meet need Live Oak
—  Current scope of approved project mitigates e O N
identified thermal overloads. Under review for T
potential alternative solutions. Pease-Harter
H 60 kV Line N/O
¢ Alternatlves To Cortina Arca // — Nicolallf-.\iaryswllc
—  Proceed with the bank and cancel the UVLS o g /l( (ORVEine
— Proceed with the UVLS and cancel the bank —W
. . . Harter
e  Preliminary conclusion A aict e Yuba City
—  Further analysis required nerimfili ‘ [. ‘
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Vaca — Davis Voltage Conversion Project

* Original need o T T
—  2010-2011 TPP: NERC Category PO voltage  sagsen o 0k
ISsue, severe Category P1, P3 and P6 — LT e paon ? ?
thermal issues, and Category P1, P3, and Wosiland NSV
P6 voltage issues. _B(;"‘"umw oto3
« Reliability Assessment Need — Flainfeld Postf— : g}g’m
— NERC Categories P1, P2, P6 under base “Z 1 . o Jest
case and PO under sensitivity scenario in L 1™ L pucan creek 1 O
2027 " UC Davi T)eepwater O
e Mitigation still required : .
b
— Needed for reliability. Winters Dixon
- . o Puton Croa. e
* Review of current project to meet need o
— Current scope of approved project mitigates Dixonl g : =
identified thermal overloads. Under review i Il . - Grand Island
for potential alternative solutions. Ol B R Bellete
«  Alternatives WLV Prsie B0k
A combination of the followings: YT I L kv Lo etord
—  Re-rate or reconductor 115 kV lines around oL o
Davis _ o »  Original scope:
- Energy Storage at Davis and Plainfield - Reconductor and convert the two 60 kV lines to 115 kV operation. Reconductor/re-
— Re-conductor Vaca-Plainfield 60 kV line rate four other 115 k. A
- Construct/convert four 115 kV switching station.
*  Preliminary conclusion —  Transfer load

X . — Replace Vaca Dixon 230/115 kV Nos. 2 and 2A Txs with a 420 MVA transformer.
— Further analysis required
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Rio Oso — Atlantic 230 kV Line Project

Original need
— 2010-2011 TPP: NERC Category P1 thermal Eiarernd Bee B
overload. | : _
. V -~ Atlantic 230 kV Line o FOIJ_,
* Reliability Assessment Need 00 RO O
— NERC Categories P5-5, P6 and P7 thermal

overloads. P ®

e : . Ralst
«  Mitigation still required + . s
— Needed to address reliability issues. Atlantic F)—

* Review of current project to meet need Brighton
— The current need has shifted from a P1 ' {J | l
overload to primarily P6 and P7 contingencies | O%

and as such while the current project would O— Gold Hill o Lake
address the need review of Alternatives to O % .

address P6 and P7. Db 0 g o 5
e Alternatives A © ] W

—  For P5 contingency: protection upgrade (install =
redundant relay). | 10

— For P6: operational mitigation where after first v Lodi Stig
contingency system is readjusted to radialize o -@ "

I

‘ O Locke ford Bellota
(| Eight Mile Road

parts of the system to avoid overload.

— Minor P7 issue in 2022 sensitivity scenario will
be monitored.

e Preliminary conclusion
— Further analysis required
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Stagg — Hammer 60 kV Line

Original need

— 2010-2011 TPP: NERC Category PO
thermal overload.

Reliability Assessment Need

— NERC Categories P2, P6, P7 thermal
overloads.

Mitigation still required

— Needed for reliability.
Review of current project to meet
need

—  Current scope of approved project
mitigates identified thermal overloads.
Under review for potential alternative
solutions.

Alternatives

— Install Special Protection Scheme at
Stagg 60 kV with communications and
control actions at Mosher 60 kV

Preliminary conclusion
—  Further analysis required

&> California ISO

Stockton Area 60 kV System Colony
P 1T
o do | Winery
5 T nNg Lockeford
MN.O. ~
Lodi
O—
New Stagg-Hammer Industrial
60 kV Line
Stagg Mettler |——7 "¢ o NO.
| !
o - Hio
L 7
_4)_ i Mosher
Hammer Waterloo ”
H NO.
West
J_ NO. ,a- Lane Ragu |—
Cherok
E?uubm'y UOP . Sumi —|_ erokee
Pariﬂ_ |W|rer¢¢¢ E g
Weber
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Lockeford-Lodi Area 230 kV Development

* Original need
— NERC Category P1 thermal overload.

* Reliability Assessment Need

— NERC Categories P6 thermal
overloads and P1 voltage issues.

»  Mitigation still required
— Mitigation is needed for reliability.
* Review of current project to meet
need

—  Current scope of approved project
mitigates identified but the scope is
under review for potential alternative
or reduced scope solutions.

* Alternatives

A combinations of the following is being
considered

— Voltage support at Lockeford

— Reinforcing 60 kV path between
Lockeford and Lodi

— 230 kV lines to supply Industrial
*  Preliminary conclusion
— Further analysis required

&> California ISO
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Areas of additional mitigation requirement
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Additional Mitigation Requirements

* Reliability Assessment Need

— NERC Categories P2-1 thermal
overloads on the Gold Hill to Eldorado

Placerville o
115kV lines =

- - e I

« Potential Alternatives | s«
— Rerate/Reconductor the limiting Apple_HiII .

sections.
— Preferred resources

. First Year of Need identified in Current

Diamond
Springs

C. B @
Assessment 5 £5
.4 wown
— 2019 = E
* Interim Mitigation -
—  Action plan ©
(]

« There are high voltages at 115 kV and 60 kV system that could be addressed by load power factor
correction. If power factor correction is not feasible or cost effective, voltage support at transmission
level is required. This is discussed in detail in Voltage Assessment presentation.
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Sensitivity Study Assessment

» Below is the list of facility overloads identified in sensitivity scenario(s) only.

2022 SP | 2022 SP Heawy | 2027 Retirement
Overloaded Facility Category 2019 5P} 2027 5P High CEC | Renewable & of QF
Peak-Shift | Peak-Shift . :
Forecast | Min Gas Gen Generations
Rio Oso - Brighton 230 kV line P2 1/ 1/
Contra Costa PP - Birds Landing 230 kV line P2 1/
Vaca - Plainfield 60 kV line PO 4
Rio Oso - West Sacramento 115 kV line P6 4
Placer - Bell 115 kV line P2 vV
Higgins - Bell 115 kV line P2 vV
Placerville - MIZOU_T1 115KV P2-1 v
Table Mountain - Pease 60 kV line P3 vV vV
Lincoln - Ulura JT 115 kV line P6 v
Hammer - Hammer Jct 60 kV line P7 1/ 1/
& Cdlifornia ISO Slide 22
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Bulk and Regional Voltage Issues
Preliminary Reliability Assessment Results

Ebrahim Rahimi
Lead Regional Transmission Engineer

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017




Outline

Review of voltage issues in PG&E system

= Operational and Planning Voltage Issues

= Load/gen/path flow conditions with more voltage issues

= Preliminary 2017-2018 TPP Voltage Assessment Results

= Preliminary conclusions on projects
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Bulk, Regional, and Local Networks in PG&E System

COI (Path 66)

Bulk System
500 kV

Path 26

Regional
230 kV

Local
115/60 kV

Load
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Analysis of existing voltage issues
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Cause of voltage Issues on 500 kV system

= A major contributor to high voltage on 500 kV appears to be related to low COI flow

COI Flow and Table Mountain 500 kV Voltage

e COI_2016 == COI_2015 =====COI|_2014 == == COl Limit
—4—TM_V_2016 —8—TM_V_2015 —4— TM_V_2014 == == 550 kV Limit

6000 - - T : T T 552
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
| | | | | | 551
5000 === =~=~— R ] [ ] B e e R L e e L e ) -
-— e —I— -— -I ! ! ! !
1 1 1 1 1
| | | | -— e - - - - am == = 550
1 1 1 1 1
1 1 1 1 1
4000 e D T R LT P -
: : 549 Hours with COI
- | ' B} Year flow less than
. b 548 =
_ 3000 e T e R % 2000 MW
1 1
g 3 | s S 2014 1894
2 2000 - oot T e R i Tt T £ 2015 932
= 1 1 1 1 -
5 . ! : : : - 2016 850
© | | | : . S
1000 == mmmmm o s o s o o o [ i [ P NN Fses 2
1 1 1 1 1 ]
1 1 1 1 1 [
1 1 1 1 1 1
1 1 1 1 1 1 L 544
L G Sl mmmmmees it T ittty el i NIl -
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1 r 543
1 1 1 1 1 1 1
000 AT - qmm oo Fommmmm - Tommmm s m—mm - Tommmmmm == m - rommm--- s
| | | | | | | P 542
1 1 1 1 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
20m 1 1 1 1 1 1 1 541
] 1000 2000 3000 4000 5000 6000 7000 8000 9000

Hours in a year

- Data points on voltage plots represent an average of high voltages versus COI flow. For example the lowest point on each voltage
graph is the average of 50 highest hourly Table Mountain 500 kV bus voltages when COI flow is at top 10%.
- Further analysis showed that low path 26 flows also increase the 500 kV bus voltages as well.
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Cause of voltage Issues

= A major contributor to high voltage on 500 kV appears to be related to low
COl flow

= There are several factors impacting voltage at local 115 kV and 60 kV
networks:

Voltage at 230 kV system
230/115 kV transformer taps
Scheduled voltage of generators
Status of shunts

Load power factor

= A combination of the above factors cause voltage issues at local network
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Summary of Real Time Data Review

= High voltages are observed at all voltage levels in 2016

= High voltage on 500 kV appears to be related to COI flow
= Also appears to be a potential link to Path 26 flows as well

= |s more severe when one or both Diablo units are off-line

= High voltages on 115 kV buses are mostly caused by:
= |eading load power factor
= outside of ISO Tariff requirements
= high transformer tap settings; and

= high 230 kV voltage
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2017-18 TPP Study Plan Assumptions Regarding
Voltage Assessment

&> California ISO Slide 9



Power Factor Assumptions in PG&E System

 Bus load power factor for the year 2019 were modeled
based on the actual data recorded in the EMS system

* For the subsequent study years a power factor of 0.99
lagging for summer peak cases, and unity power factor
for spring off-peak cases, were used.
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Voltage Support Projects Model

* \oltage support projects were offline in the study cases:

Cayucos 70 kV Shunt Capacitor CCLP
Diablo Canyon Voltage Support Project CCLP
Bellota 230 kV Substation Shunt Reactor CVLY
Rio Oso Area 230 kV Voltage Support CVLY
Los Esteros 230 kV Substation Shunt Reactor GBA
Borden 230 kV Voltage Support GFA
Wilson Voltage Support GFA

Maple Creek Reactive Support (Install 10 Mvar SVC at Maple Creek Sub) Humboldt

Wheeler Ridge Voltage Support Kern
Ignacio 230 kV Substation Shunt Reactor NCNB
Cottonwood 115 kV Substation Shunt Reactor NVLY
Delevan 230 kV Substation Shunt Reactor NVLY
&> California ISO Slide 11
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Voltage Study Results
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Bulk System Voltage Issues

« Voltage at 500 kV system in North PG&E is high when
COl flow Is low. One potential mitigation measure Is to
Install voltage support at Round Mountain.

« After Diablo Canyon plant retires dynamic voltage
support will be required, with Gates being a potential
location.
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Voltage Issues in the Regional Studies

* High voltages are observed in 2019 Minimum Load and
to some degree in 2019 Summer Peak load conditions.

— One reason for higher voltage in 2019 is modelling load power
factor in the base cases close to historical values obtained from

EMS.

« Voltage issues in year 2022 is reduced if load power
factor issues are fixed
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Reactive support projects approved in 2015-2016
Transmission Plan
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Reactive projects approved in 2015-2016
Transmission Plan

Bellota 230 kV Substation Shunt Reactor CVLY
Los Esteros 230 kV Substation Shunt Reactor GBA
Wilson Voltage Support GFA
Ignacio 230 kV Substation Shunt Reactor NCNB
Cottonwood 115 kV Substation Shunt Reactor NVLY
Delevan 230 kV Substation Shunt Reactor NVLY
&> California ISO Slide 16



Bellota 230 kV Substation Shunt Reactor

Original need

— 2015-2016 TP: This project was approved to
address high voltage issues observed in the
area in real time.

* Reliability Assessment Need
— NERC Categories PO.
*  Mitigation still required

— Needed to address voltage issues on 115 kV
and 230 kV systems.

* Review of current project to meet need

— Current scope of approved project mitigates
identified criteria violation.

e Alternatives
- N/A

*  Preliminary conclusion
— Proceed with the project
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Tesla
230 kV

Rio Oso
230 kV

Brighton
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—
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Los Esteros 230 kV Substation Shunt Reactor

* Original need

— 2015-2016 TP: This
project was approved to
address high voltage
issues in San Jose area
under light load conditions.

* Reliability Assessment Contingency Limit
Need 126 (1.1 pu=126.5kV)

— NERC Categories PO. 124 ---
»  Mitigation still required

— Needed to address
voltage issues on 115 kV 120 ---
and 230 kV systems.

* Review of current project to
meet need He -

—  Current scope of approved | 114
pl’Oject m Itlgates Identlfled ::i::t 2019 5p 2022 SPp 2019 ML Spﬁﬂ:ﬂ:ﬁ penk Zn]:e::.:::lth 250 Mvar Reactor
criteria violation.

« Alternatives
- N/A

*  Preliminary conclusion
—  Proceed with the project

Metcalf 115 kV Bus Voltage

122 --- o
Normal Limit

(1.05 pu=120.75kv)

118 ---
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Wilson Voltage Support

* Original need
— 2015-2016 TP: This
project was approved to

address high voltage
issues in Northern Fresno

Area. .
) - Wilson 115kV Bus Voltage - SVC
* Reliability Assessment
Need 128 -~ A 15 _ .
. Contingency Limit
— NERC Categories PO. 126~ oo ooooooooosooooooooooooooooo- (1.1 pu=126.5kv)
»  Mitigation still required 128 =
— Needed to address m e s L
. Normal Limit
VOltage issues on 115 kV (1.05 pu = 120.75 kV)
and 230 kV systems. e Bhhhhabithhbbbbbtl e 0 BN AN 0 BN
* Review of current project to 118 -~ S - - R - - === == - - === B - - - - T - - -~ - - = - R -+
meet need e B B B N O O =
—  Current scope of approved e
project mitigates identified PG&E 2019 20225P 2019 ML 2022 2019 ML with 2019 MLwith | 75 Mvar Reactor at 230 kv
i i i i epo ring of eactor ilson or
criteria violation. Report Spl’e:k " React Wikson SYC SVC at Wilson 115 kv
e Alternatives
- N/A
*  Preliminary conclusion
—  Proceed with the project
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Ignacio 230 kV Substation Shunt Reactor

* Original need

— 2015-2016 TP: This
project was approved to
address high voltage
issues observed in the
area in real time.

«  Reliability Assessment lgnacio 115kV Bus Voltage
128
Need Contingency Limit
— NERC Categories PO. 126 -~ (11 pu=126.5kv)
»  Mitigation still required 124 ---
— Needed to address Normal Lieni
voltage issues on 115 kV 122 - P

(1.05 pu = 120.75 kV)

and 230 kV systems.
* Review of current project to
meet need

—  Current scope of approved 116 ---
project mitigates identified
criteria violation. s

120 ---

118 ---

PG&E 2019 5P 2022 5P 2019 ML 2022 2019 ML with

Spring off Peak Reactor

« Alternatives Report
- N/A

*  Preliminary conclusion
—  Proceed with the project
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Cottonwood 115 kV Substation Shunt Reactor

Original need Round Mountain

—  2015-2016 TP: This project was approved 230kV
to address high voltage issues observed
in the area in real time.

* Reliability Assessment Need

— NERC Categories PO.

» Mitigation still required

— Needed to address voltage issues on 115 Cottonwood
kV and 230 kV systems. 230 kV

* Review of current project to meet need
—  Current scope of approved project
mitigates identified criteria violation.
* Alternatives
- N/A
* Preliminary conclusion e— ———] Dzzlg\ll(avn
— Proceed with the project
Cortina
230 kV
Vaca Dixon
230 kV
]
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Delevan 230 kV Substation Shunt Reactor

Original need Round Mountain

— 2015-2016 TP: This project was 230 kV
approved to address high voltage
issues observed in the area in real
time.

* Reliability Assessment Need
— NERC Categories PO.
«  Mitigation still required Cottonwood

— Needed to address voltage issues on 230 kV
230 kV systems.

* Review of current project to meet need

— Current scope of approved project
mitigates identified criteria violation.

e Alternatives

- N/A Delevan
[e—— — — — ]
e Preliminary conclusion 230 kV
— Proceed with the project
Cortina
230 kV
Vaca Dixon
230 kV
]
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Voltage support projects approved in Transmission
Plans prior to 2015
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Voltage Support Projects Model

* \oltage support projects were offline in the study cases:

Wheeler Ridge Voltage Support Kern
Cayucos 70 kV Shunt Capacitor CCLP
Diablo Canyon Voltage Support Project CCLP
Rio Oso Area 230 kV Voltage Support CVLY
Borden 230 kV Voltage Support GFA

Maple Creek Reactive Support

(Install 10 Mvar SVC at Maple Creek Sub) Humboldt

&> California ISO Slide 24



Wheeler Ridge Voltage Support

*  Original need

— 2011-2012 TPP: Category A, B &
C low voltage in the Kern 70 kV &
Wheeler Ridge 70 kV area.

* Reliability Assessment Need
— Voltage issue are identified under

Exxpeand s b 5 brezker rg

Reconductor 05 mikes

PO, P1, P2.
e Mitigation still required . / ‘r
— Mitigation is needed to address NOD j ‘ N.rni ] ‘ -
voltage issues
« Alternatives YRV A .
/ r 1 i ' |
- NA ' ,Lk ' SN Wheoks Ridgs TOKY
.. . Copws
*  Preliminary conclusion
— Proceed with the project —— Wheeder Ringe 115k¢
Reconfigure neteork o
Velpredn | Insta
V 3TSMVAR
SEmico
e EvRY, Kedey —
Voy o L
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Cayucos 70 kV Shunt Capacitor Project

Original need

— 2010 TPP studies identified NERC
Category B voltage deviation and
Category C low voltage

Reliability Assessment Need

— No voltage issue was identified
Mitigation still required

— Further analysis is required
Alternatives

— Cancel the capacitor banks and keep the
line Re-rate

— Cancel both the capacitor bank and the
line re-rate

Preliminary conclusion
—  Further analysis required

&> California ISO

Cambna TOkY
I

Templeton

Atascadero TOkV |

TOkV
10KV

Pery T0kV
TO kY
Cayucos
Install
Capacitor
Banks Baywood

Mustang Jct. T0kV go

San Luis Obispo
Cal Poly TO KV

TokY Rerate
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Diablo Canyon Voltage Support Project

*  Original need
— 2012-2013 TPP: NERC NUC-001-2, Gates 230kV
NERC TPL Standards and CAISO
Category B (L-1/G-1) resulting in low
voltages below 0.90pu. Morro Bay
L Templeton
Reliability Assessment Need O
— Voltage issue are identified C
*  Mitigation still required 230kvE
—  Further analysis is required O " ToMidway
«  Alternatives O .
— Reactive support at Mesa
*  Preliminary conclusion -O— n
—  Further analysis required —O— { l
V
230kV 230KV —
Mesa Q 230KV
New +130/-75 a'n a)
To DCPP Startup MVAR Reactive (5 115 kV
Device T
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Rio Oso Area 230 kV Voltage Support

*  Original need

— 2011-2012 TPP: NERC Category PO $$$$ Rio Oso
voltage issues. 5 55 5 230KV Middle Fork
« Reliability Assessment Need L_ T"R“"}O“’“““’ | g ~
— NERC Categories PO, P2, and P7 O O Pleasant +
voltage issues. b Grove New SVC Ralston
*  Mitigation still required RN % O
g q . 070 —O0— N\ 230kV
— Needed to address voltage issues. il
. . Brighton 010 g O—O ]
. Review of current project to meet 15 kv New Shunt Cap <
need | -
ee Lake
. L . 60 kV ‘ Gold Hill -
— Under review for potential increase in Aflantic
the size of the SVC. aD
. 115k
* Alternatives
— Cancel Atlantic cap bank and proceed A K
with SVC U |
— Cancel SVC and proceed with Atlantic Lodi Stig
Cap bank @
Lockeford Bellota

*  Preliminary conclusion
— Further analysis required

Eight Mile Road
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Borden 230 kV Voltage Support

*  Original need

—  2011-2012 TPP: P1 and P7 low voltage and e R L
voltage deviation.
* Reliability Assessment Need
— Voltage issue are identified at Borden under P6 [
«  Mitigation still required i I
— Looping-in the Wilson-Gregg 230 kV line is needed
for generation deliverability ———
e Alternatives Wissn AN AN
e —— Brin Wilzon-
—  Proceed with looping-in and cancel the shunt :;";] J‘L =
capacitor it Borden

*  Preliminary conclusion

— Proceed with looping-in as it is needed for
generation deliverability. The need for reactive
support requires further analysis.

Fa b1
]
I-\ / 20
instal epprox. 2 Borden .
TVAR of reactne L1 il e
— V| e——
NS
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Maple Creek Reactive Support

*  Original need

— 2009 TPP: Category B/C low
voltage.

* Reliability Assessment Need

— Voltage issue are identified under
P3, P6. PO is marginal as well.

*  Mitigation still required

— Mitigation is needed to address
voltage issues

 Alternatives

— Mechanically or Thyristor
switched shunts

*  Preliminary conclusion
— Further analysis required

&> California ISO

Willow Creek
Install 10 MVAr Reactive

Support Device

a
[ Russ Ranch

Hoopa

0

Hyampom

To Arcata
Maple Creek
). ....... | T
il
E* Ridge cabin
To Hamis &‘
Humboldt
To Humboldt
Bay PP

@i

To Rio Del <&

) i Foresj’Glen T
%1035

Bridgeville

«/—I Fort Seward

North Coast /
Matthews
Dam

Fruitland

1

Garberville

J7

To Laytonville

Wildwood
g‘ Low Gap ticwoo

*Source: PG&E

é é Trinity

Cottonwood
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Summary of Voltage Assessment Results (1/2)

« Planning studies as well as review of real time data
Indicate that there are voltage issues at all voltage levels
across the PG&E system.

« Voltage at 500 kV system in North PG&E is high when
COl flow Is low. One potential mitigation measure Is to
Install voltage support at Round Mountain.

« After Diablo Canyon plant retires dynamic voltage
support will be required, with Gates being a potential
location.
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Summary of Voltage Assessment Results (2/2)

 The approved projects will not address all the issues if
load power factor remains similar to historical values.

 PG&E has initiated review of potential mitigation to
address load power factor issues.

— Load power factors are being monitored to assess how effective
the adjustments are in addressing the issue.

A reassessment of the system with power factor
corrections and voltage projects in service will determine

the remaining voltage issues and potential mitigation
measures.
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PG&E Bulk System
Preliminary Reliability Assessment Results

Irina Green
Senior Advisor, Regional Transmission

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017
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SCE Bulk System
Preliminary Reliability Assessment Results

Nebiyu Yimer
Regional Transmission Engineer Lead

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017
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SCE Metro Area
Preliminary Reliability Assessment Results

Nebiyu Yimer
Regional Transmission Engineer Lead

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017
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SCE Metro Area
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Includes Los Angeles, Orange,
Ventura and Santa Barbara

counties

Comprised of 500 kV and 230 kV

transmission facilities

1-in-10 summer peak net load of
16,185 MW in 2027

Forecast 3,383 MW of BTM PV
and 1,347 MW of AAEE by 2027

10,400 MW of existing generation
of which 5,764 MW is scheduled

to be retired.

2,150 MW of approved resources

Slide 2



SCE Metro Area Study Scenarios
= Base scenarios

B1 2019 Summer Peak

B2 2022 Summer Peak Peak load time - hours between 16:00 and 18:00.

B3 2027 Summer Peak

B4 2019 Spring Light Load Spring light load time - hours between 02:00 and 6:00.
B5 2022 Spring Off-Peak Spring Off-peak load time — weekend morning

= Sensitivity scenarios

S1 2019 Summer Peak 2019 SP with peak-shift adjustment

S2 2022 Summer Peak 2022 SP with peak-shift and high CEC load

2022 SP with high renewable minimal gas
generation output

S4 2027 Summer Peak 2027 SP with peak-shift adjustment

S3 2022 Summer Peak

S5 2022 Spring Off-Peak 2022 spring off-peak with minimum net load

2 . Slide 3
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SCE Metro Demand Side Assumptions

> - ¥7T
. ) ; S § 5 =
2 2 2 | 3 = = $ 25
(1] - (o) c
2 O T =3 o € =
7 3 s | 2 [2s|s5s| = | 2] E
(7] (] © frany QJ ~— ~
n P = 2 +- 3
(O] 2 — o — 8 )
2 8|2
Bl |2019 Summer Peak 17,961 371| 1,414| 531 17,059 231] 352
B2 |2022 Summer Peak 18,228| 723] 1,948 723| 16,781 236 352
B3 [2027 Summer Peak 18,784| 1,347 3,383| 1,252 16,185| 236| 352
B4 |2019 Spring Light Load 5051 107| 1,414 ol 4944| 231| 352
B5 |2022 Spring Off-Peak 10,911 425| 1,948 608| 95877| 236/ 352
S1 |2019SP CEC Peak Shift 17,961 371] 1,414] 323 17,267] 231] 352
2022SP High CEC L
5o [2022°PHig oad 18,775 723| 1,048 292| 17,760| 236| 352
& Peak Shift
2022
g3 |20225P HeavyRenewables| o ol 53 1 948| 723| 16,782| 236 352
& Min Gas Gen
S4 |2027SP CEC Peak Shift 18,784| 1,347| 3,383| 423 17,014| 236 352
Spring Off-Peak with
s5 |PrNe carx Wi 7119 693| 2,824| 2,349| 4077| 236| 352
Maximum PV Output

Notes:

DR and storage are modeled offline in starting base cases.

{‘% California ISO
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SCE Metro Supply Side Assumptions

- ) ©
B £ 5 :
z 3 g (7] 9— 3 T l_qs"
o & & =
o sE=2823|=z=2|583|=z=32|83| =2 |83
5 22|22 S|8S| 52|88 2|82
£ ) = [a) = o £ o
B1 [2019 Summer Peak 63 20 | o 0 0 | 10 | 0 | 10379 4,656
B2 [2022 Summer Peak 327|383 | 122 | o o | 10| o | 6569] 4,009
B3 [2027 Summer Peak 327|383 | 122 | o o | 10 | o | 6569 3,717
B4 |2019 Spring Light Load 63 20 | o 0 o | 10 | o [10379] 246
B5 |2022 Spring Off-Peak 327/ 383 | o 0 o | 10| o | 6569| 578
S1 |2019SP CEC Peak Shift 63 20 | o 0 0o | 10 | o | 10379 4,656
2022SP High CEC Load
$2 's 04 327/ 383 | 122 | o o | 10| o 6,569 | 4,009
& Peak Shift
2022SP Heavy R bl
s3 ~oF NeaVy RENEWables | 3571 383 | 316 | 0 o | 10| o 6,569 | 3,460
& Min Gas Gen
S4 |2027SP CEC Peak Shift 327/ 383 | 122 | o o | 10| o | 6569] 3,717
Spring Off-Peak with
g5 |>Pring Vi-reak wi 3271383 | 14 | o o | 10| 2 | 6569| 341
Maximum PV Output

, ; . Slide 5
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Metro Area Assessment Summary

Loading (%)

= 2 -5 B1 B3 S1 S2 Potential
o [o =
- . . > .2 | 2019 | 2027 2019 SP| 2022SP |\ ,.. ..
Overloaded Facility Worst Contingencies % % & | Summ|Summ| CEC |High CEC I\SA(I)TSSSSQ
o 08 er er | Peak | Load &

Peak | Peak | Shift |[Peak Shift

Other Pardee - Sylmar 230
Pardee - Sylmar 230 kV kV & Victorville - Lugo 500 P6 |L-1/L-1| <100 | 124 102 <100
kV

System

Eagle Rock - Gould Gould - Sylmar 230 kV & P6 | L-1/L-1| 105 |<100| 107 <100 adjustments

230 kV Victorville - Lugo 500 kV after initial
contingency

Mesa - Laguna Bell 230 Mesa - Redondo & Mesa -
KV #1 Lighthipe 230 kV lines P6 |L-1/L-1| <100 | <100 | <100 102
Serrano 500/230 kV Two Serrano 500/230 kV P6 | T-UT-11 122 | <100| 124 105
Transformer Transformers
System

. . . adjustments
Mira Loma 5007230 kv [Lugo - Rancho Vista & Mira | - pg 1} 1) 1 | 117 |<100| 120 | <100 fterinitial or
Transformer #4 Loma - Serrano 500 kV lines second

contingenc
Mira Loma - Serrano 500 kV gency

& Mira Loma 500/230 kV P6 |L-1/T-1| 106 | <100 | 108 <100
Transformer #2 or #1

Mira Loma 500/230 kV
Transformer #1 or #2

2 . Slide 6
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SCE Metro Area Thermal Overloads

Vincent

Pardee

@ Lugo

Eaql Rancho
agle :
9 Rio Hondo Vista
Rock P
Goodrich
Mira Loma
Mesa L o .
Es . Walnut Olinda @ —
egundo
— 9 e /
[ el \\ || Laguna ° v
Bell Y/
( J l Serrano /
\. Lighthip Barre Lewis
= ° ° ° o—9o
Redondo La villa
Fresa ‘ ) Park
inson
y [ J
./ |
[ ) Johanna
| .
Y Eliis @ @ P ®
¢ Alamitos | | | | Santiago \
=/~ .Huntington
‘ Beach @

&> California ISO

Valley

/@

Alberhill

San

O,

SDG&E
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Thank you
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Tehachapi and Big Creek Corridor
Preliminary Reliability Assessment Results

Mudita Suri
Regional Transmission Engineer

2017-2018 Transmission Planning Process Stakeholder Meeting
September 21-22, 2017




Agenda

« Area Introduction

e Study Scenarios

« Demand Side Assumptions

o Supply Side Assumptions

« TPP16-17 Approved Project

o Steady State Results

o Stablility and Post-Transient Results

: : Slide 2
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Tehachapi and Big Creek Corridor Area

= Comprises of 230 kV
transmission facilities.

= Over 6,500 MW of existing
generation.

= Existing pumping load of 720
MW.

= Existing Hydro installed
capacity of 1170 MW

&> California ISO Slide 3



Study Scenarios

= Flve Base scenarios

No

Bl

B2

B3

B4

B5

Case

2019 Summer Peak
2022 Summer Peak

2027 Summer Peak

2019 Spring Light Load

2022 Spring Off-Peak

&> California ISO

Description

1-in 10 summer peak -
hours between 16:00 and
18:00.

Spring light load time - hours
between 02:00 and 6:00.

Spring Off-peak load time —
weekend morning

Renewables

Dispatch

Solar - 36%
Wind - 0%

Solar - 0%

Wind - 93%

Solar - 93%
Wind - 93%

Slide 4



Study Scenarios

= SIX Sensitivity scenarios

S1

S2

S3

S4

S5

S6

2019SP CEC Peak Shift

2022SP High CEC Load & Peak
Shift

2022SP Heavy Renewables
& Min Gas Gen

2022SP Low Big Creek Hydro

2027SP CEC Peak Shift

2022 Spring Off-Peak with
Maximum BTM PV Output

&> California ISO

2019 SP with peak-shift adjustment

2022 SP with peak-shift and high CEC load

2022 SP with high renewable minimal gas generation
output

2022SP with extremely low Big Creek hydro

2027 SP with peak-shift adjustment

2022 spring off-peak with increased BTM PV

Slide 5



SCE BC&TH Demand Side Assumptions
> = ]
s B - s 5
= = S E
- —_ - S v @
Nl ; o s 0O
() ©
@ o S T ®
w =
S o 2 w g3 =3 = g 3 3 3
: 3 C < e S S 3 2 c =2 2 s
B1 (2019 Summer Peak 4142.3 78.7 423.0 227.0 3836.7 88.4 42.4
B2 (2022 Summer Peak 4277.6 151.3 527.0 286.9 3839.4 97.3 43.4
B3 (2027 Summer Peak 4579.4 268.0 841.0 443.7 3867.7 97.3 43.4
B4 (2019 Spring Light Load 956.0 19.2 423.0 0.0 936.8 88.4 42.4
B5 (2022 Spring Off-Peak 2673.2 92.2 527.0 241.0 2340.0 97.3 43.4
S1 [2019SP CEC Peak Shift 4053.0 78.7 423.0 138.0 3836.3 88.4 42.4
S2 |2022SP High CEC Load & Peak Shift 4248.3 151.3 527.0 115.6 3981.4 97.3 43.4
S3 |2022SP Heavy Renewables & Min Gas|4277.6 151.3 527.0 286.9 3839.4 |97.3 43.4
Gen
S4 |2022SP Low Big Creek Hydro 4277.6 151.3 527.0 286.9 3839.4 97.3 43.4
S5 [2027SP CEC Peak Shift 4298.5 268.0 841.0 149.8 3880.7 97.3 43.4
S6 |2022 Spring Off-Peak with Maximum|2467.6 56.7 1241.0 972.0 1438.9 97.3 43.4
BTM PV Output
Note:

DR and storage are modeled offline in starting base cases.

. 5 Slide 6
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Generation Assumption

e Summer Peak Base Cases:

Minimum hydro generation required to mitigate N-1
overloads in Big Creek area (without any load
arming)

e Low Hydro Sensitivity Case:

Worst hydro generation periods (during peak load
hours) were analyzed for 2015 Summer to
evaluate lowest generation amount (330MW)

. . Slide 7
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SCE BC&TH Supply Side Assumptions
= =
£ . 'o o E
e ; E 3 £
© " = I -
o
Q )
4 > O < §e] = ° < o] =
: S - 2 _ | _|2_|e_|2_|es_|3_|¢€_
2 % £ | T3 | 83| 3| 23| =3 | 3| 83| 83
v 3 8 |22 |82 | 2|82 | 2| 82| 2|82
B1 2019 Summer Peak 0.0 2894.0 [945.0 3539.0 [0.0 1169.9 |604.0 4415.0 |1510.0
B2 2022 Summer Peak 0.5 2905.0 945.0 3539.0 0.0 1169.9 604.0 4695.0 1759.0
B3 2027 Summer Peak 0.5 2905.0 956.0 3539.0 0.0 1169.9 652.0 4695.0 1685.5
B4 2019 Spring Light Load 0.0 2894.0 0.0 3539.0 3085.0 1169.9 396.0 4415.0 0.0
B5 2022 Spring Off-Peak 0.5 2905.0 2419.0 3539.0 3085.0 1169.9 562.0 4695.0 157.0
S1 2019SP CEC Peak Shift 0.0 2894.0 945.0 3539.0 0.0 1169.9 604.0 4415.0 1514.0
S2 2022SP High CEC Load & Peak Shift  [0.5 2905.0 [945.0 3539.0 [0.0 1169.9 639.3 4695.0 |1720.0
S3 2022SP Heavy Renewables & Min Gas|0.5 2905.0 2624.0 |3539.0 1415.6 1169.9 604.0 4695.0 795.0
Gen
S4 2022SP Low Big Creek Hydro 0.5 2905.0 945.0 3539.0 0.0 1169.9 345.0 4695.0 1726.0
S5 2027SP CEC Peak Shift 0.5 2905.0 956.0 3539.0 0.0 1169.9 652.0 4695.0 1685.5
S6 2022 Spring Off-Peak with Maximum|0.5 2905.0 1470.0 3539.0 305.0 1169.9 203.7 4695.0 694.8
BTM PV Output
Note:

DR and storage are modeled offline in starting base cases.

. 5 Slide 8
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Recap- TPP16-17 Approved project

« Project Name: Big Creek Corridor Rating Increase
« Project type: Reliability
 Expected In-Service: 12/31/2018

 Project Scope: Upgrade four transmission structures and terminal
equipment at Magunden and Vestal Substations and achieve a 4-hr
emergency rating of 1520 Amps (currently 936 Amps) on the four 230 kV

transmission lines.
Hydro

_________ Rector. @ Springville

Rector-Vestal 1 &2 -—-)
on Bernardino Vestal.
Magunden-Vestal 1 &2-—}
ersive Sycamore \

——————— ARIZONA Omar . - . Magunden Legend
—— 230 kV line
— ACCC

California Coynries
~

NEVADA

To Pastorla To Antelope

2 . Slide 9
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Steady State Assessment Summary

Loading
(%)

S4- Potential Mitigation
2022SP Solutions

Low

Hydro

Overloaded Facility Worst Contingency

Category
Category
Description

Increase Big Creek Hydro
P7 N-2 <100 | output or arm load per Big
Creek RAS

MAGUNDEN-VESTAL 230kV 1 and
2 (with RAS)

MAGUNDEN-SPRINGVL 230 kV 1

and EASTWOOD 13.80 Unitip 1 | H3  |N-1/G-1} 10427

MAGUNDEN-
SPRINGVL 230 KV
#2 line MAGUNDEN-SPRINGVL 230 kV 1 .
and BIG CRK1-EASTWOOD 230kv| P6 | N-1-1 | 10252 | SYystem adjustments after
1 initial contingency

MAGUNDEN-SPRINGVL 230 kV 1

and MAMMOTH-BIG CRK3 230kv 1| o | N1 ) 10428

. Slide 10
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SCE BC&TH Thermal Overloads

Big Creek8 Big Creek2

Big Creekl
Big Creek3} 4,
O KO

Eastwood
Big Creek4 —

Rector.

Springville
Well Gen + J :;
' Legend

|

|

Vestal | —l— 230KkV line& bus
+ > : 4@ Generator

:

|

|

|

VA

<4— Load
D XX
X Outage
Magunden
Overload

P18 -——

N
Pastoria & <

Slide 11
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Post Transient & Stability Assessment Summary

Pardee-Bailey 230kV Low Voltage (Post- Operating Procedure 46
and Bailey -Pastoria Transient analysis) at
230kV Bailey 230kV
Big Creek 1-Big Creek 2 P5 Local area instability Protection Project- OD of
230 kV (Transient analysis) 12/31/2019
Big Creek 3-Rector No.2 P6 Local area instability* Big Creek generation
& Big Creek 4-Springville (Transient analysis) runback. Modify
Big Creek RAS

* This scenario was run on 2022 Spring Off peak base case with high (maximum) Big Creek Hydro output

: . Slide 12
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Thank you

Questions?
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North of Lugo Area
Preliminary Reliability Assessment Results

Meng Zhang
Senior Regional Transmission Engineer
2017-2018 Transmission Planning Process Stakeholder Meeting

September 21-22, 2017




North of Lugo (NOL) Area

= Comprised of 55, 115 and 230 kV
transmission facilities

= Total installed generation capacity
in the area is about 2100 MW.

=  Summer peak loads of 964, 972
and 1000.8 MW in 2019, 2022
and 2027 respectively. These
include AAEE as forecasted by
CEC.

= 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

&> California ISO Slide 2



NOL Study Scenarios
 Base scenarios

Bl 2019 Summer Peak

1-in-10 summer peak — hours
B2 AV SUIELT [PEs between 16:00 and 18:00

B3 2027 Summer Peak

B4 2019 Spring Light Load Minimum load condition — hours
between 2:00-4:00
B5 2022 Spring Off-peak 50%~65% of peak loading condition —

weekend morning

e Sensitivity scenario

Sl 2022SP Heavy Renewables 2022 summer peak with heavy
& Min Gas Gen renewable output and minimum gas
generation commitment

&> California ISO Slide 3



NOL Load and Load Modifier Assumptions

Gross Load BTM-PV Net Load| Demand Response
Case AAEE (MW)
(MW) (MW)

Installed [Output Fast (MW) [Slow(MW)
2019 Summer Peak 978 14 156 64 900 82.44 0.77
2022 Summer Peak 1002 29 211 78 894 82.44 0.77
2027 Summer Peak 1056 55 316 117 884 82.44 0.77
2019 Spring Light Load 272 4 156 0 268 82.44 0.77
2022 Spring Off-peak 625 18 211 65 541 82.44 0.77
2022SP Heavy
Renewable & Min Gas
Gen 739 22 211 78 639 82.44 0.77

&> California ISO Slide 4
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NOL Generation Assumptions

» Total Installed Capacity: 2132 MW
= Total Dispatch: 1543 MW

NOL Installed Capacity NOL Generation Dispatch, All Cases

1 Solar
W Hydro

m Others
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Previously Approved Transmission Projects

Transmission | First Year | Description
Projects Modeled

Victor Loop-in 2019 Loop-in the existing Kramer-Lugo
Project Nos.1&2 230kV lines into Victor
Substation
2 Kramer 2019 Install two 34 MVAR reactors to the
Reactor Project 12kV tertiary winding of the existing

230/115kV Nos.1&2 transformers and
one 45 MVAR shunt reactor at the
Kramer 230kV bus
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NOL Assessment Summary

» The assessment identified the following reliability concerns:

1 facility overload for category P1 outage

2 facilities overloads for category P7 outage

5 facilities overloads for category P6 outages

1 divergence issue for category P6 outage

1 115kV bus low voltage issue for P2 outage

Voltage fails to recover following 1 category P4.2 outage
2 voltage dip violations for P6 outages

No voltage deviation issues identified for all categories.

= Compared to last year’s results:
= Generation dispatch in NOL area is lower than previous planning cycle.
Most violations could be mitigated through existing RAS, SCE Operating

Procedure and congestion management.

&> California ISO
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NOL P1 Steady-state Reliability Concern

Thermal overload on Inyo
115kV phase shifter
following P1 outage of
Control-Oxbow B 115kV
line in 2022 and 2027
summer case; following
P6 outage of Inyokern-
Kramer and Kramer-
Randsburg-Inyokern
115kV lines in 2019 light
load case.

Potential mitigation: apply
2 hour emergency rating
followed by congestion
management.

&> California ISO

Oxbow B

To Silverpeak

@ Legend
/\l/\/J/\ —|— 115kV line& bus
Invo PST KW 66 Kv or lower line &
nyo PS Control — s
I_@I 230KV line& bus
-$5—  transformer
Halwee! 5S¢ outage
Calgen .. voltage concerns
Coso @
overload
Inyokern
Coolwater
N Abengoa
X
X BLM LSP
Randsburg q\,) @
‘ /\/% /\/% Kramer
Sungen |
Borax Mogen
QP ——— To Ivanpah
To Rocket Test Tortilla _|
Roadway SEGS2  ToGale
NN NN High
TN Victor Y Desert Gen
To Lugo
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NOL Low Voltage Concern

Control 115kV bus voltage
below 0.9 p.u. following
Control 115kV west bus fault
In 2022 summer peak case.

Potential mitigation: adjust
voltage schedules and curtail
distribution load at Control if
necessary.

&> California ISO

Calgen

i

Randsburg

Inyokern

Coolwater
Abengoﬁ
BLM LSP

9

Legend

—} 115 kViine & bus
_|_ 66 Kv or lower line &

bus

—|— 230 kV line & bus
> outage

........ voltage concerns

overload

|

Kramer

Sungen
Borax pogen

To Rocket Test

A

i

——t—
Tortilla é _|

Roadway SEGg ToGale

High

M
Y VictorY’ Desert Gen

To Lugo

To lvanpah
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NOL Transient Stability Concern

» \oltage fails to recover to 80% To Silverpeak

of pre-contingency voltage for Legend
Control-Casa Diablo 115kV line W —— nskviine
. 66 Kv or lower line
outage with fault at 20% from Inyo PST IL control —+ b .
Control and stuck breaker at éL o e s
Casa Diablo Haiwe!"" ¢ outage
. 0 Calgen | .. voltage concerns
» Voltages dip below 70% of pre- Coso @ o

. overloa
contingency voltage for more Inyokern
than 30 cycles for Coolwater- Abengoj_@[ Coolwater
Kramer and Coolwater-Segz2- BLM LsP
Tortilla 115kV lines fault at Randsburg @ (’P
Coolwater. ‘ T roame  Coolvwater

= Potential mitigation: AA
= consider local breaker failure backup Borsa‘f(”g,\jzgen
(LBFB) scheme (qP &
= Utilize existing Operating Procedure To Rocket Te—— T'I'I_Omua — To Ivanpah
127, open lvanpah-Mountain Pass
line Roadway SEGS2 ToGale

High
A’YM’YM’Y‘A% ViCtOf@Desé?t Gen

To Lugo
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East of Lugo (EOL) Area

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

= |Includes Eldorado, Mohave,
Merchant, lvanpah, CIMA,
Pisgah Mountain Pass, Dunn
Siding and Baker substations

= Total installed generation
capacity is about 2000 MW.
And over 70% of the total
capacity is solar generation.

= The load is mostly served from
CIMA 66kV substation. 2027
load forecast is about 4.5 MW.
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EOL Study Scenarios
 Base scenarios

Bl 2019 Summer Peak

1-in-10 summer peak — hours
B2 AV SUIELT [PEs between 16:00 and 18:00

B3 2027 Summer Peak

B4 2019 Spring Light Load Minimum load condition — hours
between 2:00-4:00
B5 2022 Spring Off-peak 50%~65% of peak loading condition —

weekend morning

e Sensitivity scenario

Sl 2022SP Heavy Renewables 2022 summer peak with heavy
& Min Gas Gen renewable output and minimum gas
generation commitment
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EOL Generation Assumption

Case Installed Dispatch Installed Dispatch
(MW) (MW) (MW) (MW)
2019 summer peak 1254 451 525 417
2022 summer peak 1514 545 525 417
2027 summer peak 1514 945 525 417
2019 light load 1254 0 525 417
2022 Off Peak 1514 1407 525 417
2022SP Heavy Renewable 1514 1407 525 417
&> California ISO Slide 4



Previously Approved Transmission Projects

Transmission Projects | First Year | Description
Modeled

Eldorado-Lugo Series
Capacitor Upgrade

2 Lugo-Mohave Series
Capacitor Upgrade

3 Calcite 230kV
Substation

4 Lugo-Victorville 500kV

Line Upgrade

&> California ISO

2022

2022

2022

2022

Upgrade the existing 500KV line series capacitors
at Eldorado and Lugo on the Eldorado-Lugo
500KYV line

Upgrade the existing 500kV lines series
capacitors at Mohave on the Lugo-Mohave 500kV
line

Construct new Calcite 230kV substation and loop
into Lugo-Pisgah #1 230kV line

Upgrade terminal equipment and remove ground
clearance limitations to achieve higher ratings.

Slide 5



EOL Area Assessment Summary

= The assessment identified:
= 3 facilities overloads for category P6 outages in off-peak and sensitivity cases

= 2 potential system divergence for category P5 outages (fault plus relay failure to
operate)

= Compared to last year’s results:
= Similar results due to similar load forecast and generation dispatch

= Most steady-state violations can be mitigated by the existing RAS and CAISO
approved transmission project in previous cycle

= Potential mitigation solution for the new identified issue is to install redundant relay.
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EOL Thermal Overload Concerns

= |vanpah-Mountain Pass 115kV line 138KV 2§0kV To Northwest

is overserved to be overloaded in §—|—> (NVB

2019, 2022 and 2027 summer < MEAD

peak cases following loss of both Pahfu;g Bob Tap (WAPAY

lvanpah 230/115kV transformers. (VEAL L

115KV 6[)_ 230kV
Eldorado

= lvanpah 230/115 kV transformers 115KV oo (SCB | 500KV

Nos.1&2 are observed to be <€ sidingBaker I | >

. 4 [] [
overloaded in 2022 off-peak and 1, oy — % I S
2022 high renewable sensitivity Coolwater S0l
. Ivanpah 230kV

cases for loss of Ivanpah-Mountain i

Pass and the other lvanpah rimm

230/115kV transformer 230kV

< i Pisgah >%
= Potential Mitigation To Lugo l > == Merchant
= Existing lvanpah RAS J_EC —i%
: IMA
= Congestion management Eldorado McCullough
| (LADWP)
< I >
To Lugo
< >
| ! 500kV Moenkopi

500kV

%“‘V CCI|iIr'orniG |SO Slide 7
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Valley Electric Association (VEA) Area

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

= Gridliance West Transco is now
the Transmission Owner for the
230 kV facilities in the VEA area

= Connect to WAPA's Mead 230kV
substation, WAPA's Amargosa
138KV substation, NV Energy’s
Northwest 230kV substation and
share buses at Jackass 138kV
and Mercury 138kV stations

= Approximately 15 MW of
renewable generation is
modeled.

= [Forecasted 1-in-10 summer
peak loads for 2018, 2022 and
2027 are 141, 144 and 153 MW
respectively.
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VEA Study Scenarios

» Base scenarios

No. ICase IDescription |

B1
B2
B3
B4

B5

2019 Summer Peak
2022 Summer Peak
2027 Summer Peak
2019 Spring Light Load

2022 Spring Off-peak

e Sensitivity scenario

S1

&> California ISO

20220P Renewable
Generation Addition

1-in-10 summer peak — hours
between 16:00 and 18:00

Minimum load condition — hours
between 2:00-4:00

50%~65% of peak loading condition —
weekend morning

2022 summer off-peak with heavy
renewable output and minimum
gas generation commitment

Slide 3



Previously Approved Transmission Projects

No. | Transmission Projects | First Year | Description
Modeled

1 Bob 230kV Switching 2022 Build a new Bob 230kV
Station Switching Station and loop into
existing Pahrump-Mead 230kV
Line
2 Eldorado-Bob 230kV 2022 New 230kV line between SCE'’s
Line Eldorado 220kV substation and
VEA's 230kV Bob switching
station
3 Charleston-Vista 138kV 2022 New 138kV line between
Line Charleston and Vista 138kV
substations
&> California ISO Slide 4



VEA Assessment Summary

= The assessment identified.:
= Potential system divergence for category P6 outages
= 1 230KV bus with low voltage concerns for category P6 outage.

= Entire 138kV system experiencing high/low voltage concerns for
category P6 outages.

= Several 138kV lines overloaded for Category P1, P4, P6 and P7
outages in the sensitivity case
= Compared to last year results:

= Very similar to last year’s results since the planned upgrades
modeled in this year’'s TPP base cases are the same as in last
year’s

= All the identified issues could be mitigated through existing UVLS,
RAS in the VEA area or system adjustment after the first outage.
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VEA Thermal and Voltage Violations

= Low voltage at Pahrump 230kV
bus following loss of Pahrump-
. French
Innovation and Pahrump-Mead Tweezer  Figt  Merery Mercry Switch
[]

230kV lines in 2019 light load l . IS Tap Radar Coldcreek Canyon Snow Mtn
case ) Vam_ﬂ—_l_ : | éﬁ-
NTS  Stoc - | éé_

= Low voltages at Vista, Wash Jackass [ SIS 25 SO

Charleston and Thousandaire Bord Tap E—I Innovation Desert View

Lathrop E F
138KkV buses for loss of |_|‘ Switch ' b Northwest
Gamebird-Thousandaire and Beatty Jatey X (V=)

Pahrump-Vista 138kV lines in T e b Amar
Valley ’ : gosa
2019, 2022 and 2027 summer o [2E— L waen
peak cases. visi T L3¢ |-S$———3e i_éi_l
] [

n i i Sand :
Poten_tlal system diverge { Chareston — andy| Bob :
following loss of Pahrump-Bob ! - : = E
SS and Pahrump-Innovation Thousandaire. 2MeP I
230KV lines or loss of e os0kV linegbus | T e s EAD
Pahrump-Bob SS and Desert y L15138KV line& etgoracd (WAPA)
View-Northwest 230kV lines in <4 e
2022 and 2027 summer peak X outage
cases .

. . . —42— bus voltage concerr
= Potential Mitigation — boundaryg line
* New Bob 230kV Switching Station
e Exisiting UVLS and operation
switching after first outage.
“‘% CCIli]cOI'niG 1ISO Slide 6
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SDG&E Main Transmission System

Covers San Diego, Imperial, and
Southern Orange counties

= Comprised of 500 kV and 230 kV
transmission facilities

= Net peak load of 4,555 MW with AAEE
and BTM-PV load reduction in 2027

= Generation: 6000 MW of installed
capacity by 2019, of which a total of
1970 MW renewable generation is
expected to be operational

= Atotal of 1,563 MW BTM PV capacity
and 401 MW of AAEE by 2027
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Study Scenarios

* Five Baseline Study Cases

* Five Sensitivity Study Cases

Baseline Cases
(CEC 1-in-10 mid demand forecast with low AAEE)

Sensitivity Cases

Study
Scenario
B1-195P | B2.225p | B3-275p | Ba-19LL |B5-220P S$1-22SP | S2-19SP | S3-27SP | S4-22SP $5-22SP
HL-PS PS PS HRPS HNB
2019 2022
Spring Spring | High CEC
2019 2022 2027 . Heavy Heavy NB
L. Light Load | Off-Peak Load . :
Description | Summer | Summer | Summer CEC Peak-Shift |Renewable|Flow via the
peak Load|Peak Load|Peak Load| (3°7° Of | (65%of |Forecast & Output |SONGS path
cak toadireak toadyreak toa the peak | the peak | Peak-Shift utpu pa
load) load)
& Californi
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Load and Load Reduction Assumptions

Baseline Cases Sensitivity Cases
Study Scenario
B1-19SP | B2-225P | B3-275P | Ba-19LL |B5-220P S1-22SP | S2-19SP | S3-27SP | S4-22SP | S5-22SP
HL-PS PS PS HRPS HNB
CEC Forecast Net
4753 4704 4555 1650 3031 5312 4960 5315 4704
Load (MW)
AAEE (MW)* -151 -241 -401 -53 -158 -241 -151 -401 -241
BTM-PV Load 327 | -400 | -574 0 872 0 0 0 -400
Reduction (MW)*
Demand Response 64 64 64 0 0 64 64 64 -64
(MW)**
LTPP Track-4 EE |, 22 22 8 15 22 22 22 22
Gross Load (MW)*| 5231 5345 5530 1703 4061 5553 5111 5716 5345
Note: * Gross Load and load reduction of AAEE and DR were modeled in starting cases
** DR and LTPP Track-4 EE were modeled offline in starting cases
& il :
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Generation Resources with 33% RPS

Baseline Cases Sensitivity Cases
study Scenario B1-19SP | B2-225P |B3-275P | B4-19LL |B5-220p | 1 225P | S2-195P | $3-275P| 54-225P | $5-225P
i : i : i HL-PS PS PS HRPS HNB

Capacity 1373 1373 1373 1373 1373 1373 1373 1373 1373 1373
Solar (MW)

Output 755 755 755 0 1112 0 0 0 1195 1195

Capacity 601 701 701 701 701 701 601 701 701 701
Wind (MW)

Output 198 231 231 701 673 231 198 259 259 231

Capacity 98 124 124 124 124 124 98 124 124 124
Storage (MW)

Dispatched 98 98 98 98 0 98 98 98 98 98

. Capacity 3918 3918 3918 3918 3918 3918 3918 3918 3918 3918

Fuel-Fired
(MW) .

Dispatched 3113 2112 2753 676 3555 3541 3561 3359 1574 3745
Total inthe |capacity 5991 6117 6117 6117 6117 6117 5990 6117 6117 6117
SD-IV area
(MW) Output 4164 3196 3837 1279 5340 3870 3856 3716 3125 5268
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Reliability Assessment Results Summary

= The assessment identified:
“* 5 branches 500/230 kV overloaded for P3/P6 outages

“* 9 branches 230 kV overloaded for P1/P2/P3/P4/P6/P7 outages
*» 2 SCE branches 220 kV overloaded for P6 outages

*» 2 tie branches 230 kV overloaded for P3/P6 outages, and

+» 1 potential high voltage at 500 kV substation for P1/P2/P4/P6

< 0 transient instability
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Reliability Assessment Results Summary - Cont'd

A list of reliability concerns identified in the baseline scenarios

Baseline Cases
Reliability Concerns (.:r:::e:rf\
B1-19SP B2-22SP B3-27SP B4-19LL B5-220P
No.01 [San Luis Rey-SONGS 230 kV path Overload P2/P4/P6/P7
No.02 [Encina-San Luis Rey 230 kV path Overload P1/P2/P4/P6/P7
No.03 |Bay Blvd-Silvergate-OldTown 230 kV path [ Overload P6 P6 P4/P6
No.04 [Miguel BK80 and BK81 Overload P6 P6 P6
No.05 [Suncrest-Sycamore 230 kV path Overload P6 P6 P6
No.06 [Suncrest BK80 and BK81 Overload P6 P6 P6
No.07 [Suncrest 500 kV bus Voltage |P1/P2/P4/P6 |P1/P2/P4/P6 | P1/P2/P4/P6 | P1/P2/P4/P6 | P1/P2/P4/P6
No.08 [Imperial Valley BK80 Overload P6 P6 P6 P6
No.09 ([SCE's the Ellis south 220 kV corridor Overload P6
No.10 [Otay Mesa-Tijuana 230 kV tie Overload P6 P6
No.11 [Imperial Valley-El Centro 230kV tie Overload P3/P6 P3/P6 P6
&> California ISO Slide 7



Reliability Assessment Results Summary - Cont'd

A list of reliability concerns identified in the sensitivity scenarios,
which will be reviewed case-by-case

Sensitivity Cases

Reliability Concerns ::::e::
S$1-22SP HL-PS S$2-19SP PS $3-27SP PS S$4-22SP HRPS | S5-22SP HNB

No.01 [San Luis Rey-SONGS 230 kV path Overload
No.02 [Encina-San Luis Rey 230 kV path Overload P1/P2/P4/P6
No.03 ([Bay Blvd-Silvergate-OldTown 230kV path | Overload P6 P6 P6
No.04 |Miguel BK80 and BK81 Overload P6 P6 P6 P6 P6
No.05 [Suncrest-Sycamore 230 kV path Overload P6 P6 P6 P6 P6
No.06 |Suncrest BK80 and BK81 Overload P6 P6 P6 P6 P6
No.07 |Suncrest 500 kV bus Voltage P1/P2/P4/P6 P1/P2/P4/P6 P1/P2/P4/P6 P1/P2/P4/P6 P1/P2/P4/P6
No.08 |Imperial Valley BK80 Overload P6 P6 P6 P6 P6
No.09 |SCE's the Ellis south 220 kV corridor Overload P6 P6 P6
No.10 [Otay Mesa-Tijuana 230 kV tie Overload P6 P6
No.11 [Imperial Valley-El Centro 230kV tie Overload P3/P6 P3/P6 P3 P3/P6

&> California ISO
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Reliability Assessment Results Summary - Cont'd

Santiago/Viejo/Serrano (SCE) Legend
et Bio ™ T T T T T T S s s l 500 KV line & bus
SONGS :
' —|— 230/220 kV line & b
(SCE) \ thermal overload concerns | ine ¢ bus
L _. ‘_ in SCE for P6 outage in the : _ié_ transformer
Pl Escondido SDG&E area !
Pl | —@J—  phase shifter
H concerns i
r . . line ta|
} San Luis Rey | + p
. Palomar é) : ;
HPS | e generation resources
é) Encina e Artesian | —— outage element
thermal overload I — — — overloaded branch
Sycamore SESE I —:— bus voltage concern
_ Canyon ] | ! .
Penasquitos Pl S —  boundary line
P l.o.. . — - . - _—. _
Mission oz TL50003 !
[ eeocmceaoeaes >0 0 l
- 230 kV "5 §500 kV |
""" 1 Suncrest Ocaotillo :
old Town | ! |
i (thermal overload é) thermal ) i
Silvergate | concerns verload concer North Gila : I
. . —~ W
: TL50002 | : &
- Miguel -
Bay Bivd I 'ou ) : E
Imperial I_ ¥
J Valley
thermal overloa .
2 TL50001 ECO
concern 2
..:’.s- @ I 500 kV
5 i Otaymesa \ thermal overload
¥ Tijuana (CENACE) concerns La Rosita (CENACE)
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Reliability Assessment Results Summary - Cont'd

= Compared to last year results:
*» The Encina-San Luis Rey 230 kV overloads become more

severe due to scope change of the SX-PQ project

*» The need for previously approved Mission-Penasquitos project

was not identified due to scope change of the SX-PQ project

*» The CEC peak-shift load forecast was investigated as sensitivity

scenario
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Potential Mitigation Solutions Summary

= rely on operation procedure (OP)

= implement special protection system (SPS) as needed

= depend on short-time emergency rating if feasible

= suggest favored areas to procure preferred resources & energy storage

= develop cost-effective solutions as needed in the Encina-San Luis Rey
230/69 kV and the southern systems, such as system reconfiguration,
reconductor, line compensation, and/or installation of flow controller

= develop 30-minute emergency rating for Suncrest 500/230 kV banks

= coordinate control schemes of the reactive power facilities at Suncrest

&> California ISO Slide 11



Detailed Discussions
on the Identified Reliability Concerns and
Potential Mitigation Solutions
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Thermal Overload Concern — (No.1)

Santiago/Viejo/Serrano (SCE) Legend San LUIS Rey'SONGS
SONGSAA A :_.._..Eébi_st.@. ........................................................ . — 500 kv line & s 230 kV Path
(sCE) = : I T : —— 230220k line & bus
220kv | Talega transf
R Gl Escondido San Luis Rey-SONGS TL23010and | & ensomer
XX e— TL23006 lines overload as high as | g3 phase shter Thermal Overload
San Luis Rey — 112~128% for P2/P4/P6/P7 ! ]
o e contingencies |y e < for various P2/P4/P6/P7
| - . . .
© | O generationresources contingencies in the off-
Encina e Artesian — outage element
é : - — — overloaded branch peak case
Sycamore | —E— bus voltage concern
Penasquitos Canyon Lo —  boundary line POtentIa| Mlthathn
L —
= Mission pog ML | < OP to eliminate the P6
mw B3 sow . | concerns
Suncrest Ocotillo !
Old Town 5 | < SPS shedding Carlsbad
Silvergate North Gila [ T .
5 units
) TL50002 | 3%
-— M | Iw g - -
BayBiva| | ok - o L S HEE o re-conflgun_ng system,
—? o Valley - ElCento — Fiis: compensating line,
Otymesa 331 UEL - | and/or reconductoring
_gg_ O 500 KV
O N I L i Conace
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Thermal Overload Concern — (No.2)

Santi‘ag‘o/ViijISerrano (SCE) Legend En Cl n a'San L u | S Rey
LA S e T T T T T i | 500 KV line & bus
SONGS i * : _ 230 kV Path
(sCE) —~ l__‘_"sz . | —— 230220 kv line & bus
| | :
—— | ook Tl X Encina-San Luis Rey Line and Encina- [ £ tansformer
Escondido San Luis Rey-Palomar 3-terminal Line i )
San Luis Rey overload as high as 113% and 127% for i —@-  phase shifter Thermal Overload
| P1/P2/P4/P7 events, and as high as : . .
280kv Palomar 155% and 170% for various P6 events : _+ fine t2p < for various
X 3¢ é) : —(  generation resources P1/P2/P4/P6/P7
o] | Encina — Anesian || T oveseckmen contingencies in the
i - — — overloaded branch ff k
XX Sycamore | —E— bus voltage concern 0 -pea case
Penasquitos Canyon ' ~~~~ —  boundary line
[ —————— -
Mission —g;—l TL50003 |
o 1% sookv | Potential Mitigation
Suncrest Ocatillo |
Old Town 3 | < OP to eliminate the P6
Silvergate North Gila : z concerns
—|i->$ 2
. . \,  TL50002 3% .
BayBiva| | "9 — o1 ™°2 | < SPSshedding Carlsbad
-y Valley T EiCento ~ HDWSH units
ECO (D) (APS) . .
Otaymesa é%: ML ~ — RS % reconfiguring system,
SN o B L S L. compensating line,
Tijuana (CENACE) La Rosita (CENACE) and/or reconductoring
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Thermal Overload Concern — (No.3)

Santi‘:igﬂ/\/‘iijISerrano (SCE) Legend OI d TOW n 'Sl |Verg ate' B ay
:“"“"Eépi_st'réﬁd ...................................................... | | 500 KV line & bus Blvd 230 kV path
s(c;gé;)s = l__‘_"sz . : —— 230220 kv line & bus
220kv | Talega Silvergate-Old Town and Silvergate- _25_ transformer
T N Escondido OldTownTap 230 KV lines overload as |
high as 128% for P2/P4/P6/P7 events, | @3 phase shifter Thermal Overload
San Luis Rey and Bay Blvd-Silvergate 230 kV line | !
230 kV ” overloads as high as_lO?%_for acouple ! —+ line tap < for P2/P4/P6
alomar é of P6 contingencies : O generation resources contingencies (2019)
é Encina e Artesian | —X—  outage element
v i - — — overloaded branch . . .
7 Sycamore | —E— bus voltage concern POte ntlal M |t|qat|0n
Canyon .
Penasquitos o [ —  boundary line
d I esmsonssmsrrmsnys - < Procure PR and ES
= W/ g LRV | up to 160 MW in the
T 30w | | north coast
/ Suncrest Ocaotillo |
Ol Town XX 5 | < OP to eliminate the
Sivergas e F P6 concerns
- ) TL50002 | : Eé ] .
BayBva| | 9 — 2 R < reconfiguring system,
—t Valley —iCerio "'ﬁ(ivj;H reconductoring,
ECO : . .
- é%: UEL — compensating line,
S L o o and/or installing
Tijuana (CENACE) La Rosita (CENACE) power flow controller
& - .
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Thermal Overload Concern — (No.4)

Santiago/Viejo/Serrano (SCE) Legend Mlg Ue| B K80 and B K81
'YW e . | 500 KV line & bus
s(c;gé;)s Cl-lt_‘_Fsz o ! —— 230220k line & bus
LRk e | g wansomer Thermal Overload
Escondido i i : . .
Miguel bank overloads as high as 145% |' —@—  phase shifter 2 For P6 Cont|ngenc|es
San Luis Rey for OCO-SNC 500 kV line out of !
230 kV service followed by the outage of other |I —+ line tap (20 19)
Palomar é Miguel bank or vise versa (P6) i _O  gereration rsowces
|
é Encina e Artesian | —k outage element
i - — — overloaded branch . .. .
sycamore | = busvotageconcem Potential Mitigations
Penasauits comer L ~_ boundary ine < Modify existing Miguel
—
Mission —g}l TL50003 v/ | bank SPS to open
— 230KV —g;-lsoow ’ i TL50001 as needed
Suncrest Ocotllo} | when TL50003 is out of
Old Town g ! i
Silvergate North Gila | z service
L0002 > 2 % Implement OP to shed
- Miguel L5
Bay Ba| | ’ : o4 = gen and to open
1y Vatey - EiCenio HOWsH
e . cco B iy AR TL50001 as needed
Otaymesa 503 o "y : yvhen any of fthe banks
S O R Lol i IS out of service
Tijuana (CENACE) La Rosita (CENACE) & Procure PR and ES up
*

to 300 MW in the San
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Thermal Overload Concern — (No.5)

Sycamore-Suncrest 230

Santiago/Viejo/Serrano (SCE) Legend kV Ilnes
AA A S Tapiiag T T T T T - } 500 KV line & bus
SONGS [ * : .
(SCE) :l-t I oy : —— 230220k line & bus Thermal Overload
o | 20kv ' Talega Suncrest-Sycamore 230 kV line | _25_ transformer
: overloads as high as 184 % for ECO- o i 1
) Fscondldo Miguel 500 kV line out of service ! —@J—  phase shifter < for P6 COﬂtlngenCIGS
San Luis Rey followed by the outage of other ! (2019)
230 KV Suncrest-Sycamore 230 kV line or vise |! —+ line tap
Palomar é versa (P6) ! -0 generation resources
| . ‘e .
S| [ Encina = Attesian i - outage element Potential Mitigation
- — — overloaded branch °
: . *%* Add SPS to shed gen and
Sycamore | — bus voltage concemn
e s Canyon I ~ boundary line toopen TL50003 as
N R 5 needed when TL50001 is
. N . . .
u Mission pod I ! out of service first
Z0kv 35 s00kv _ ! o
Suncrest Ocatilo | | «* Implement OP to shed gen
Old Town B T and to open TL50003 as
. | T
Silvergate _|r>$ needed when any of the
- ) TL50002 L3S . .
Bayeia| | Mol e o 230 kV lines is out of
—? Valley : "_iél_cé'nTré‘_"ﬁbvdSH service first
1D APS
Otayrmesa é%: o s — RS we e ** Procure PR and ES up to
.Y L i o T ol 500 MW in San Diego
Tijuana (CENACE) La Rosita (CENACE) ’:’ Upgrade the 230 kV
system
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Thermal Overload Concern — (No0.6)

Santiago/Viejo/Serrano (SCE)

A3 A = Capistrano
SONGS ! | ..... ?
(SCE) : 230 kV
220ky | Talega
Escondido
San Luis Rey
230 kv é
Palomar

Encina

= Artesian

Suncrest bank overloads as high as -
136% for ECO-Miguel 500 kV line out _+
other Suncrest bank or vise versa (P6
(P6) o
——

|
|
|
|
|
|
of service followed by the outage of i
|
|
|
|
|
|

Legend
500 kV line & bus

230/220 kV line & bus
transformer

phase shifter

line tap

generation resources

outage element

overloaded branch

Sycamore — bus voltage concern
i Canyon ! i
penasquitos (¢t L | = —  boundary line
[ —
!
- Mission {.,E.I TL50003 [
230KV X}I 500 kv !
Suncrest Ocotillo |
Old Town g [ |
Silvergate North Gila [ I
TL50002 | . % g
_-l_ Miguel L 5
Bay Blvd @_I . 5
- Imperial = . _ _ . 7 a7
T Valley El Centro HDWSH
53 TL50001 ECO (D) (APS)
Otaymesa X%
B3 o 500 kv

Tijuana (CENACE)

La Rosita (CENACE)

&> California 1SO

Suncrest BK80 and BK81

Thermal Overload

% For P6 contingencies
(2019)

Potential Mitigations

\/
0‘0

Develop 30-minute
emergency ratings for
the banks by upgrading
their line drops

Slide 18




Voltage Concern — (No.7)

Santiago/Viejo/Serrano (SCE) Legend SuncreSt 500 kV BUS
AA A e TR AR RN - | 500 KV line & bus
SONGS Cl-t : T ! —— 230220k line & bus . i
(SCE) mkﬁ—ljv el Suncrest 500 kV bus voltage might ) | o s Potential High Voltage
—_—. 4] - == : ranstormer
escongao | | 90 Pevond 105 pu or even 1.10 pu of < for P1/P2/P4/P6
its nominal voltage 525 kV for P1/ | ! @3 phase shifter . . .
San Luis Rey P2/P4/P6 outages without | contingencies if the
230kV coordination of reactive power ! —+ line tap reactive power
Palomar support facilities ! O generation resources s
. | facilities are not well
Encina e Artesian — outage element 1
é Suncrest : - — — overloaded branch Coordlnated
Sycamore sve | —E— bus voltage concern
Penasquitos Canyon [ —  boundary line . . .
oI T - Potential Mitigation
] Mission B Y. ! % implement a
| .
mow 1337w oun : coordinated control
Suncrest cotillo | [
Old Town 5 | scheme of the
Silvergate North Gila l § reaCtive pOWeI‘
g T M ) facilities
Y - mperial |9 T od, %
T Valley : ElCentro  HDWSH
Otaymesa _g} LS =0 é (" D) (APS)
_gg_ O 500 kV
- 9] T e e cEAcE)
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Thermal Overload Concern — (No.8)

Santiago/Viejo/Serrano (SCE) Legend Imperlal Va”ey B K80
AA A e ] l 500 KV line & bus
s(c;gé;)s Cl-lt_‘_Fsz . ! —— 230220k line & bus
: |
_— | ookt Telee | S vanstomer Thermal Overload
Escondido | . .
San Luis Rey IV BK80 overloads as high as 242% for |; —&J—  phase shifter < For P6 Contlngency (T'
the loss of outage of both IV BK81and || line ta 1_1)
230KV o BK82 (P6) : -+ P
é ' -0 generation resources
|
O| [Encine — Aresian | T cmesmer | Potential Mitigation
i - — —  overloaded branch
Sycamore | ——  bus voltage concem <+ Maintenance program to
Penasquitos Canyon ' """ ~  boundary line Upg rade added and
[ -
Mission 1330 . non-stan_dard !V.B K80
— o 1R s0v | and modify existing 1V
S t Ocatillo [ 1
.. uncres T i BK80 SPS accordingly
Silvergate North Gila | z
TL50002 | %g
. Miguel - L 5
oo T - mperia (25 o1, %
T Valley i El Centro HDWSH
Otaymesa _g} TLs0001 Feo (" D) (APS)
93 o 500 KV
_ .2 L. e e o (CENACE)
£ - )
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el Amo : Legend
e szoky__ chno ece) e e s Thermal Overload
4 oo T —+
T f —— 2301220 kV line&bus
Alamitod i 220 kV Serrano = (N O . 9)
vy + (SCE) —ig— transformer
)() untington Villa Park phase shifter
Beach
-Eanna (\éiCeon) line tap . .
o e I, outage element SCE’s Ellis-Johanna and Ellis-
(SCE) : Capisra alt. outage element Santl ag o 220 kV I I n es
' overloaded line
! bus voltage concern
I
: I} boundary line
soncs i Lo Thermal Overload
=8 ot e S I ] _ _
N Escondido : % for P3 contingencies
230 kV !
San Luis Rey palomar SCE’s Ellis-Johanna and Ellis- |
Santiago 220 kV lines overload as . " .
© high as 102% and 107% for : Potential Mitigation
Encina Artesian e various overlapping outages (P6) :
sycamore : % rely on the ISO market
Penasquitos . congestion management and
] Mission : operation procedure
et ! +» Procure PR and ES up to
- e In—= North Gi 250 MW in San Diego and
ilvergate —t— .
couts ot 230kv SZKV. - Ocatillo o Orange counties
ou ay TL50005 .
.]' \j | ECO Ir\n/pﬁri;\l :ii ’:’ Upgrade the E"IS 220 kV
Migue alle X
Q o35 — X I o south corridor
Otaymesa 33 TDM Plant
[ vTI;Jan_a (C_ENTACE) .................................................... L_a. R_Os”; .(.CENACE)
& Californi |
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Thermal Overload Concern — (No.10)

SanzgeViaSarno (SCE) Legend Otay Mesa-Tijuana 230
YW e ] } 500 KV line & bus kV t|e |ine
s(c;gé;)s Cl_lt_‘_Fsz . ! —— 230220k line & bus
220kv | Talega : _i
o | 220kv : | $—  transformer
) Escondido Overloaﬁ concern on th_e O_tay ! _@_ phase shifter Thermal Overload
San Luis Rey Mesa-Tijuana 230 kV tie linefor | R . .
230KV P6 contingencies ! —4  tinetap ** for P6 contingencies
Palomar é ! -0 generation resources
|
é Encina AMesian  ouglem | —¢  outage element . o .
i - — — overloaded branch POtentIal MlthatIOH
Ségir;;:e | — bus voltage concemn ‘:‘ rely on the ISO market
Penasquitos = —  boundary line .
e —— - congestlon management
— Mission 133 ey i and operation procedure
280KV sz'le:""kv o | ** modify existing SPS
0ld Town O | adjusting phase angle of
silvergate North Gila 3 IV-PST after first level
_ - TL50002 | :Jg contingency
Bay Blvd -I_ lgde i @_I ' 5
o Imperial P _ _T7_° a7
T Valley : El Centro HDWSH
otymess 32 UELI ECO (D) (APS)
—g;— o 500 kV
I V ey T T T T T T T S CENACE)
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Thermal Overload Concern — (No.11)

Santiago/Viejo/Serrano (SCE) Legend Imperlal Va”ey'EI
AA AA -

T Caian i s centro 230 kV tie line
SONGS 1 230/220 KV line & b
(SCE) |—‘—|J; 250KV —+ e

220kv | Talega _25_

|
|
|
=t ' . Overload concern on the Imperial | transformer
Escondido Valley-El Centro 230 kV tie line | F  phase shifier Thermal Overload
San Luis Rey for the TDM power plantoutage ! R _ )
230KV followed by the N.Gila-IV 500 kV | —4  tinetap ** for P3 contingencies
Palomar é) line OUtage (P3) ! -0 generation resources
|
é Encina AMesian  ouglem | ——  outage element ) o .
i - — — overloaded branch POtentIal MlthatIOH
Langon | T bewlsecnem % rely on the 1ISO market
Penasquitos ' ~~~~ —  boundary line Congestion management
—
— Mission 133 s i and operation procedure
230 kV —g;-lsoo kv |
Suncrest Ocatillo |
Old Town [ |
Silvergate g North Gila | z
TL50002 | %g
- Miguel X L5
sayava] [ : mperia |2\ C o,
-y Valley _i pElCentro  HDWSH
—§§- L5000 ECO (D) (APS)
Otaymesa —g;— . é
o Ok 230kv

Tijuana (CENACE) La Rosita (CENACE)
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Preliminary Reliability Assessment Results

Charles Cheung
Senior Regional Transmission Engineer
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Study Scenarios

= 5 Baseline Scenarios:
= 2019 Summer Peak
= 2022 Summer Peak
= 2027 Summer Peak
= 2019 Spring Light Load
= 2022 Spring Off-Peak

= 3 Sensitivity Scenarios:
= 2019 Summer Peak with CEC peak-shift

= 2022 Summer Peak with high CEC forecasted load and peak
shift

= 2027 Summer Peak with CEC peak-shift
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SDG&E Area Sub-Transmission Assessment
Summary

= The assessment identified:

= Thermal overloads due to Category P2.1 — 2, P3 -4, P4 -6, P6
—43 and P7 -9

= Compared to last year results:
= More thermal violations in the Peak Shift scenarios
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SDG&E Area Sub-Transmission Mitigation

= Potential Mitigation Solutions:

= Network upgrades to address sub-transmission Category P1,
P2.1, P6, and P7 issues

= Operation Procedure, SPS

&> California ISO Slide 4



Category P1/P2.1 Thermal Violation (1)

, Otay Lake Tap — San Ysidro 69
Bay Blvd Miguel k\/
Salt
TL646 and 645 Border Creek = Thermal overload
Otay % TL649D overload at 100%
Lakes for N-1 outage of TL623
Otay with Peak Load at San
Imperial TL6910 Ysidro (All Peak cases)
Beach _ <+—— Overload
Contingency TL649 = Potential Mitigation
A// < Network Upgrade
TL623 . San Ysidro 2 5-10 MW of 4-hour
Preferred resources at San
Ysidro
Slide 5
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Category P1/P2.1 Thermal Violation (2)

, Otay Tap — San Ysidro 69 kV
Bay Blvd Miguel
TL646 and 645 C?Z:atk ® Thermal overload
Border < TL623C overload at 100%

Otay for N-1 outage of TL649

Lakes with Peak Load at San

Otay Ysidro (All Peak cases)

Imperial X TL6910
Beach Overload |¢—— Contingency = Potential Mitigation
/ TL649 < Network Upgrade
% 5-10 MW of 4-hour
| TL623 . San Ysidro Preferred resources at San
Ysidro
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Category P6 Thermal Violation (1)

Contingency

Penasquitos

TL6959
Del Mar Tap @ Mira
Sorrento
Doublet .—Q
Genesee
(9N
(]
(o]
|
) [
Dunhill .—C . UCM
TL6943
«——Overload

Torrey

&> California ISO

Penasquitos/Doublet/Dunhill/To
rrey Pines/UCM/Genesee area
69 kV

= Thermal overload

% TL6943 overload for N-1-1
outage of TL6959 and
TL6905 in all Peak Base
(122%) and Peak Shift
(140%) cases

= Potential Mitigation

“ Network Upgrade (Add a
new line PQ-UCM)

% Loading shedding RAS

Slide 7



Category P6 Thermal Violation (2)

Overload Penasquitos/Doublet/Dunhill/To
rrey Pines/UCM/Genesee area
69 kV

Penasquitos

= Thermal overload

% TL6905 overload for N-1-1
outage of TL6959 and
TL6943 in all Peak Base
(117%) and Peak Shift
(134%) cases

TL6959
Mira

DelMar Tap @ Sorrento

Doublet .—Q

TL6905

TL662

Dunbhill Contingency

666 W = Potential Mitigation

Torrey % Network Upgrade (Add a
Pines new line PQ-UCM)

% Loading shedding RAS
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Category P6 Thermal Violation (3)

Overload

Penasquitos

TL6959

10 )
Del Mar Tap @ X% Mira
= Sorrento
Doublet TL665
Genesee

TL662

[ |—e
[ |—e

TL666

Dunbhill Contingency

g

Torrey
Pines

&> California 1SO

Penasquitos/Doublet/Dunhill/To
rrey Pines/UCM/Genesee area
69 kV

= Thermal overload

% TL6959 overload for N-1-1
outage of TL6905 and
TL6943 in all Peak Base
(116%) and Peak Shift
(133%) cases, TL665
overload for 2022 (109%)
and 2027 (110%) Peak Shift
cases

= Potential Mitigation

% Network Upgrade (Add a
new line PQ-UCM)

% Loading shedding RAS

Slide 9




Category P6 Thermal Violation (4)

Penasquitos/Doublet/Dunhill/To
rrey Pines/UCM/Genesee area

Penasquitos 69 kV

= Thermal overload

TL6959

Del Mar Tap @ S Mira % TL666A, TL666B, TL666C,
4 Sorrento and TL666G overload for N-
Doublet ._. 1-1 outage of TL6995 and
X GRnesee TL662 in All Peak Shift

Overload————p
UCM

Dunbhill .—0 Contingency

TL666 TL6943

cases (114%)

TL662

= Potential Mitigation
% Network Upgrade (Add a

Torrey . ]
oo _ new line PQ-UCM)

% Loading shedding RAS
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Category P6 Thermal Violation (5)

Penasquitos/Doublet/Dunhill/To
_ rrey Pines/UCM/Genesee area
Penasquitos 69 kV
TL6959 ® Thermal overload
Del Mar T Mira o -
el Mar 1ap Sorrento w TL6907 overload for N-1-1
Soublet outage of TL666 and TL662
ouple ;
x Genesee ghgf(t)zz and iggz/ Peak
. & TL6907 It cases (108%)
Contingenc 3
Dunhill h_‘ .UC = Potential Mitigation
TLeoazOverload
TL666 < Network Upgrade (Add a
Torrey _ new I|ne PQ'UCM)
Pines < Loading shedding RAS
&> California ISO Slide 11



Category P6 Thermal Violation (6)

Penasquitos

TL6959
Del Mar Tap @ Mira
Sorrento
Doublet .—Q
Genesee
. —
Contingenc L6907
Dunhill
Overload

&> California 1SO

Penasquitos/Doublet/Dunhill/To
rrey Pines/UCM/Genesee area
69 kV

= Thermal overload

% TL662 overload for N-1-1
outage of TL666 and
TL6907 in 2022 and 2027
Peak Shift cases (101%)

= Potential Mitigation

“ Network Upgrade (Add a
new line PQ-UCM)

% Loading shedding RAS

Slide 12




Category P7 Thermal Violation (1)

Penasquitos/Doublet/Dunhill/To
rrey Pines/UCM/Genesee area
69 kV

Contingency

Penasquitos

= Thermal overload

So“r"r';ﬁ , < TL666A, TL666B, TL666C,
and TL666G overload for N-

2 outage of TL662 and

TL6905 in 2022 and 2027

Del Mar Tap @

Doublet .—. X

Genesee

Overload——p | & \
< Peak Shift cases (108%)
punnill [—o
TL666 = Potential Mltlgatlon
Torrey “ Network Upgrade (Add a
S new line PQ-UCM)
% Loading shedding RAS
&> California 1SO Slide 13



Category P7 Thermal Violation (2)

Melrose Tap — San Marcos 69 kV

Songs

230 kV San Luis Rey

69kV  Overload " Thermal overload

San Luis Rey
230 kV

“ TL680C overload (141%) for
N-2 outage of TL23003 and

San Marcos TL23011 (2022 Off Peak)
69 kV

% Existing SPS trips the line
and causes overload on
Mission-San Luis Rey 230
kV

/ Encina
/ - 230 kV -
= Potential Mitigation

Melrose 69 kV
- Esggr;(c\j,'do % Open Encina 230 kV Tap and
build a 230 kV extension

Penasquitos
Mission - 230 kV from the Tap position to San

230 kV Escondido Luis Rey
230 kV . : —
*» Generation Tripping RAS

Contingency
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