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California ISO

Shaping a Renewed Future

Agenda — Day 1
Preliminary Reliability Assessment Results

Kristina Osborne
Stakeholder Engagement and Policy Specialist

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014




2014-2015 Transmission Planning Process Stakeholder
Meeting - Today’s Agenda

Introduction & Overview Neil Millar - ISO
Preliminary Reliability Results for PG&E Area ISO Regional
Transmission Engineers
San Francisco Peninsula, Extreme Event Jeff Billinton — 1ISO
Assessment Luther Dow - Quanta

Preliminary Reliability Results for VEA, SCE and ISO Regional
SDG&E Areas Transmission Engineers

Harry Allen — Eldorado 500 kV Project Evaluation  Luba Kravchuk- ISO
(and Development of 2014-2015 Simulation
Model)

Wrap-up & Next Steps Kristina Osborne- ISO
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Shaping a Renewed Future

Introduction and Overview
Preliminary Reliability Assessment Results

Neil Millar
Executive Director - Infrastructure Development

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014




Overview

= Process

= Critical Energy Infrastructure Information

= Non-conventional alternatives

= Ongoing studies and related consultation
= San Francisco Peninsula study
= Harry Allen — Eldorado study plan (extension of 2013-2014)
= |Imperial area consultation / Southern California needs

=  Transmission Access Charge

= Conceptual statewide plan
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2014-2015 Transmission Planning Cycle

ApriI 2014 March 2015 October 2015
i >

ISO Board Approval
of Transmission Plan

Phase 1
Development of ISO unified
planning assumptions and ( Phase 3 \
study plan
Phase 2 Receive proposals to build
* Incorporates State and Technical Studies and Board Approval identified reliability, policy
Federal policy and economic transmission
requirements and projects.
directives \ )
* Renewable delivery analysis
* Demand forecasts, energy
efficiency, demand « Economic analysis
response
| * Wrap up of studies continued from
* Renewable and , previous cycle
conventional generation
additions and retirements « Publish comprehensive transmission plan
* Input from stakeholders ISO Board approval
* Ongoing stakeholder
meetings
% California ISO Slide 3



2014-2015 Ten Year Reliability Assessment To Date

= Preliminary study results were posted on August 15
= Based on assumptions identified in Study Plan
= Satisfy requirements of:
= NERC Reliability Standards
= WECC Regional Criteria
= |SO Planning Standards — modified September 18
= Transmission request window opened August 15
= Reliability driven projects
= PTO proposed mitigations
= Submitted to ISO September 15
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2014-2015 Ten Year Reliability Assessment going forward

= Request window
» Closes October 15
= |SO recommended projects:

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

= For Board of Governor approval of reliability projects over $50
will be included in draft plan to be issued for stakeholder
comments by January 31, 2013

= 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 re-evaluating its CEIll 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 migrating planning material over 1 year old to the
secure website.
=  One “bulk system” presentation and the San Francisco Peninsula
presentations for today have also been posted on the secure site.
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Studies continuing from previous planning cycle —
San Francisco Peninsula Reliability Project

= Building on previous years’ analysis, the studies are continuing as
part of the 2014/2015 planning process

= The studies continue to focus on category D (or beyond) extreme
contingencies

= Planning standards amended on September 18 to provide greater
clarity and transparency on issue

= Previous years’ analysis focuses on risks and potential mitigations;
this year’s analysis is focusing on whether the overall “best”
mitigation provides sufficient benefit to proceed

= Study scope will be reviewed later today

“«:‘, California ISO Page 7

aaaaaaaaaaaaaaaaaaaaa




Studies continuing from previous planning cycle -
Harry Allen-Eldorado Transmission Project

Project is continuing as an extension of the 2013/2014 transmission
planning cycle, as requiring further study.

NV Energy announcement necessitated re-doing studies modeling
NV Energy participation in ISO energy imbalance market

Continuing the studies in progress, leveraging this stakeholder
consultation opportunity

Study plan being presented today
= standalone results stakeholder event in October or November
= recommendation to Board of Governors in December

Note that the economic study assumptions used in this study will
also be used in 2014-2015 economic studies
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Imperial area consultation / Southern California needs

= Discussion paper and July 14 stakeholder session focused on
specific issues that would support the development of the 2014/2015
transmission plan

= Potential need associated with further potential reliability needs in
Southern California and policy-related renewable generation
development in Imperial area

= Note that preliminary reliability assessment does not show a
residual reliability need in Southern California

= |SO will be continuing Imperial area consultation to support
consideration of backup alternatives in Southern California and the
sensitivity analysis of additional renewable generation development
In the Imperial area

= Updated paper on October 1, stakeholder meeting on October 8
“3 California ISO Page 9
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Alternatives to Transmission or Conventional
Generation Methodology

= Inlast year’s 2013/2014 cycle - the focus was on identifying the
necessary characteristics as part of a basket of resources in the LA
Basin and San Diego areas.

= In this 2014/2015 cycle — looking to broaden consideration into other
areas.

= The ISO is also participating in numerous activities exploring related
Issues, including:
= CPUC distributed energy resources proceeding
= Energy storage roadmap
= CEC and CPUC processes assessing load modifying resources
= Refinements to energy storage interconnection processes
= Refinements to demand response products and processes
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Draft Conceptual Statewide Plan has been posted for
stakeholder review and comment

= Previous years have primarily relied upon CTPG annual report
= CTPG activities currently on hold with FERC Order 1000

= This year’s draft plan is based on previous CTPG report updated
with publicly available information

= Comment period to October 20th

“& California ISO Page 11
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High Voltage Transmission Access Charge Estimating
Model

= The 2013-2014 TPP model was posted and a stakeholder call held
on May 8, 2014

= Comments have been received for possible future refinements, and
are being considered

= The model will be updated in late 2014 for January 2015 posting of
draft transmission plan
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Shaping a Renewed Future

PG&E Bulk Transmission System
Preliminary Reliability Assessment Results

Available on Market Participant Portal
Confidential — Subject to Transmission Planning NDA

Irina Green
Regional Transmission Engineering Lead

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014
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Humboldt, North Coast & North Bay Areas
Preliminary Reliability Assessment Results

Rajeev Annaluru
Senior Regional Transmission Engineer

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014




Humboldt Area

= 3000 sqg. miles. NW corner of
PG&E

= Cities: Eureka, Arcata, Garberville

= (Generation - Humboldt Bay
Power Plant , QFs, total 243 MW

= Voltage 115 kV — from
Cottonwood, 60 kV — from
Mendocino

= Winter peak 215 MW in 2024,
summer peak 186 MW in 2024
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Humboldt Area Assessment Summary

= The assessment identified:

= Thermal overloads due to Category B - 4
= Thermal overloads due to Category C - 8
= Low voltage due to Category B — 2
= Low voltage due to Category C — 1

= Compared to last year results:

= All the major issues identified in this years analysis are similar to
the issues identified last year.

= One new potential reactive support project identified
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Humboldt Area — Results (Category A & B)

" Thermal Overloads

= Essex Jct - Arcata - Fairhaven 60kV line (Cat B, 2024)

= Fairhaven - Humboldt 60kV line (Cat B, 2024)
= Mitigation: Continue to dispatch Fairhaven / Blue lake generation

= Low Voltage

= Arcata area 60kV (Cat B, 2024)
= Potential Mitigation: May need a new 60kV cap bank in the 7-10 year timeframe

= Maple Creek 60kV (Cat B, 2016)
= Mitigation: Maple creek reactive support project

= Voltage Deviation

= Arcata area 60kV (Cat B, 2024)
= Potential Mitigation: May need a new 60kV cap bank in the 7-10 year timeframe

= Maple Creek 60kV (Cat B, 2016)
= Mitigation: Maple creek reactive support project

Category C problems will be discussed in the area diagram in next slide
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Humboldt Area — Results (cont’d
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North Coast and North Bay Areas

[

= North of the Bay Area and south of
Humboldt

= Sonoma, Mendocino, Lake, Marin
and part of Napa and Sonoma
counties — 10,000 sqg. miles

= Cities — Laytonville, Petaluma, San
Rafael, Novato, Benicia, Vallejo

= Generation- Geysers Power Plants
and QFs, total 1620 MW

= B60kV, 115kV and 230 kV facilities
=  Summer peak 1548 MW in 2024
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North Coast / North Bay Area Assessment Summary

= The assessment identified:
= Thermal overloads due to Category B — 8 and Category C - 32
= Low voltages due to Category B — 4 and Category C - 4
= Voltage deviations due to Category B - 2

= Compared to last year results:

= All the major issues identified in this years analysis are similar to
the issues identified last year.

= One new potential reactive support project identified

% California ISO Slide 7
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North Coast / North Bay Area — Results (Category B)

=  Thermal Overloads

= Mendocino - Clear Lake 60 kV Line #1(Cat B)
= Mitigation — Clear Lake 60kV system reinforcement project

= Clear Lake — Hopland 60KV line (Cat B)
= Mitigation — Clear Lake 60kV system reinforcement project

= Clear Lake — Eagle Rock 60kV line (Cat B)
= Mitigation — Clear Lake 60kV system reinforcement project

= Hopland 115/60kV transformer
= Mitigation — Clear Lake 60kV system reinforcement project

= Tulucay — Napa 60KV line #1 (Cat B)
= Mitigation — Reconductor the line
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North Coast / North Bay Area — Results (Category B)

= Low Voltage

= Clear Lake, Lower Lake, Konocti, Middle town (Cat B)
= Mitigation — Clear Lake 60kV system reinforcement project
= Fort Bragg, Willits, Mendocino (Cat B)
= Potential Mitigation — Install new Capacitor bank
= Greenbrae, Sausalito 60kV (Cat B)
= Mitigation — Ignacio — Alto voltage conversion project

= Elk, Garcia, Big River, Pnt Arena (Cat B)
= Mitigation — Big River SVC

= Voltage Deviation

= Clear Lake, Lower Lake, Konocti, Middle town, Calistoga, Dunbar, St. Helna (Cat B)
= Mitigation — Clear Lake 60kV system reinforcement project

= Elk, Garcia, Big River, Pnt Arena (Cat B)
= Mitigation — Big River SVC
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Mendocino - Eagle Rock Area Thermal
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Mendocino - Eagle Rock Area Voltage Issues
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Fulton area issues
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North Valley & Central Valley Areas
Preliminary Reliability Assessment Results

Bryan Fong
Sr. Regional Transmission Engineer

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014




North Valley Area

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

= Cities: Chico, Redding, Red Bluff,
Paradise

= Generation: Over 2,000 MW of
hydro. Colusa is the largest
generation facility (717 MW).

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

=  Summer Peak 1,038 MW in 2024
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North Valley Area Assessment Summary

= The assessment identified:

= Thermal overloads due to Category A - 1, Category B - 1 and
Category C — 21

= Low voltages due to Category B - 4 and Category C - 27

= Voltage deviations due to Category B - 15 and Category C - 7

= Low voltage at 60 kV buses only

= Two Category C contingencies (Table Mountain and Cottonwood
Stuck Breakers) resulted in divergence

= Compared to last year results:
= 1 new overload (Glenn#3 60KV Line) under normal condition
= Additional Spring Peak Scenario is studied in this year

“3 Co|iFornic1 ISO Slide 3
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North Valley Area — Results (Category A & B)

" Thermal Overloads

= Glenn #3 60 kV Line (Cat A/ 2016)
= Potential Mitigation — Reconductor the line

= Glenn #2 230/60kV Bank (Cat B / 2019)

= Potential Mitigation — Close N/O switch (if possible) on Glenn #1
230/60kV Bank

= Low Voltage

= Cascade and Red Bluff Area 60 kV (Cat B/ 2016)

= Potential Mitigation — load transfer and may need additional reactive
support

= Voltage Deviation

= Cascade and Red Bluff Areas 60 kV (Cat B / 2016)

= Potential Mitigation — load transfer and may need additional reactive
support

Category C problems will be discussed in the area diagram in next slide
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North Valley Area — Results (cont'd)

Cat C overload

_L&_?,.?
ascade

Lewiston TPUD _—
Stidlwater / Pit #4 PH
Lellend _| Pit #5 PH
) Pit#3 PH
230 KV ngﬁck Cat B voltage deviations — —| Oregon Trail |

& Cat C low voltages and

Pit#1 PH

deviations

—_— U5kv £ F -
—_— fokv ] g g
@ ‘| T Deschutes §

Panorama
Volta

> Jessup
x
a
E=]
3
5 Cat C overload A
° Cat C overload
£
2 | Cottonwood
-] ———1 —|— <
- - o
- c
©
; " - IS
Bridgeville — 7 ]
8
Cat C overload

Glenn

Mitigation Red Bluff —
SPS, Load Switch, 5

Load Drop, A /\—
g T

Logan
Creek

Reconductor =
8 ¢ 1 1
Cat B & C low
voltages and
To Glenn deviations

To Vaca Dixon

“3 California ISO P

Shaping o Renewed Future




North Valley Area — Results (cont'd)
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Central Valley Area

= |ncludes Sacramento, Sierra,
Stockton & Stanislaus divisions

= Generation: Over 3,500 MW of
generation

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

=  Summer Peak 4,476 MW in 2024

“3 California ISO Slide 7
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Sacramento Area Assessment Summary

= The assessment identified:
= Thermal overloads due to Category B — 3 and Category C - 16
= Low voltages due to Category C — 2
= Voltage deviations due to Category B — 1 and Category C -1

= Compared to last year results:
= Same Category B thermal overload
= Additional Spring Peak Scenario is studied in this year
= |mprovement in voltage in West Sac/Davis area 115 kV system

% California ISO Slide 8
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Sacramento Area — Results (Category A & B)

" Thermal Overloads

= Brighton-Davis 115 kV line (Cat B / 2016)

= Potential Mitigation — transferring load to adjacent Distribution
Planning Areas until Vaca-Davis Voltage Conversion

= Vaca Dixon 115/60 kV Transformer Bank #5 (Cat B / 2016)

= Potential Mitigation — transferring load to adjacent Distribution
Planning Areas until Vaca-Davis Voltage Conversion

= Cortina 60 kV line #3 (Cat B/ 2016)

= Potential Mitigation — disabling the Arbuckle Automatics based
on system conditions during high loading periods

Category C problems will be discussed in the area diagram
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Sacramento Area — Results (Category A & B)

= Low Voltage

= Plainfield 60 kV (Cat C / 2016)

= Potential Mitigation — transferring load to adjacent Distribution
Planning Areas and may need additional reactive support

= Colusa 60 kV (Cat C/2024)
= Potential Mitigation — may need additional reactive support

= Voltage Deviation

= Rice 60kV (Cat B /2019)
= Potential Mitigation — may need additional reactive support

Category C problems will be discussed in the area diagram in next slide
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Sacramento Area — Results (cont’'d)
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Sierra Area Assessment Summary

= The assessment identifies:

= Thermal overloads due to Category B - 4 and Category C - 19

= Low voltages due to Category B - 5 and Category C — 6 (area-wide:
Placer 115/60 & Atlantic 115/60)

= \oltage deviations due to Category B and Category C (area-wide:
Placer 115/60 & Atlantic 115/60)

= Two Category C contingencies resulted in divergence

= Comparing to last year results:
= 1 new Category B thermal overload (after 2019)
= Additional Spring Peak Scenario is studied in this year
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Sierra Area — Results (Category A & B)

" Thermal Overloads

= Placer 115/60 kV Bank (Cat B / 2024)
= Potential Mitigation — may need additional Placer 115/60 kV Bank

= Drum-Higgins 115 kV Line (Cat B / 2016)

= Potential Mitigation — reduce Drum generation and may reconductor Drum-
Higgins 115 kV Line

= Colgate - Smartville 60 kV Line #2 (Cat B / 2016)

= Potential Mitigation — Transfer Wheatland to alternate source and may need to
reconductor Colgate - Smartville 60 kV Line #2

= Drum-Grass Valley-Weimer 60 kV line (Cat B / 2016)

= Potential Mitigation — Distribution load transfer / disable automatics and may
need to reconductor Drum-Grass Valley-Weimer 60 kV line

“«:‘, California ISO Slide 13
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Sierra Area — Results (Category A & B) (cont'd)

Low Voltage

= Atlantic Area 60 kV (Cat B / 2016)

= Potential Mitigation — Adjust tap settings on the Atlantic 230/60 kV
Transformer and may add additional reactive support

= Wheatland 60 kV (Cat B / 2016)

= Potential Mitigation — Transfer Wheatland to alternate source and may add
additional reactive support

= Higgins 115 kV (Cat B/ 2016)

= Potential Mitigation — Distribution load transfer / disable automatics and may
add additional reactive support

= Grass Valley Area 60 kV (Cat B / 2024)

= Potential Mitigation — Distribution load transfer / disable automatics and may
add additional reactive support

= Voltage Deviation

= Same as above

Category C problems will be discussed in the area diagram in next slide
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Sierra Area — Results (cont'd)
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Sierra Area — Results (cont’'d)
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Stockton/Stanislaus Area Assessment Summary

= The assessment identifies:
= Thermal overload due to Category B - 3 and Category C - 26
= Low voltages due to Category C — 1 (area-wide: Lodi 60 kV)
= Voltage deviations due to Category B - 2
= Area-wide high voltage under normal condition (off-peak)

= Comparing to last year results:
= 1 new Category B thermal overload
= Additional Spring Peak Scenario is studied in this year
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Stockton/Stanislaus Area — Results (Category A & B)

" Thermal Overloads

= Valley Springs No. 1 60 kV Line (Cat B / 2016)

= Potential Mitigation — Disable automatics at Linden and may
need to Reconductor Valley Springs No. 1 60 kV Line

= Lockeford No. 1 60 kV Line (Cat B / 2016)

= Potential Mitigation — Disable automatics during peak loading
conditions

= Stockton A — Weber No. 1 60 kV Line (Cat B/ 2016)

= Potential Mitigation — Distribution load transfer and/or disable
automatics

Category C problems will be discussed in the area diagram
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Stockton/Stanislaus Area — Results (Category A & B)

= Low Voltage

=Westley 60 kV (Cat B / 2016)
= Potential Mitigation — Disable automatics during peak loading
conditions and may need additional reactive support
=Lockford 230 kV (Cat B / 2016)
= Potential Mitigation — Disable automatics during peak loading
conditions and may need additional reactive support

= Voltage Deviation

= MSHR 60V (Cat B / 2016)

= Potential Mitigation — Disable automatics during peak loading
conditions and may need additional reactive support

= Linden 60 kV (Cat B / 2016)
= Potential Mitigation — Adjust West Point gen terminal voltage

Category C problems will be discussed in the area diagram in next slide
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Stockton/Stanislaus Area — Results (cont'd)
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Greater Bay Area

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

= [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

D Californi .
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Greater Bay Area

= Major substations: Vaca Dixon,
Tesla and Metcalf

= Supply sources: Vaca Dixon,
Tesla and Metcalf

= Generation: Over 7,000 MW of
generation capacity.

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

=  Summer Peak 8,841 MW in 2024
(482 MW of AAEE)

D Californi .
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Greater Bay Area Assessment Summary

= The 2014-15 assessment identified:
= Thermal overloads due to Category B — 9 and Category C - 78
= Low voltages due to Category B — 2 and Category C — 7
= Voltage deviations due to Category B — 15
= Area-wide high voltage under normal condition (off-peak)

= Compared to last year results:
= 1 new Category B thermal overload
= Numerous New Category C3 issues.

= Last year there was 1 project approved in this area
= Morgan Hill Area Reinforcement
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Greater Bay Area — Results (Category A & B)

= Thermal Overloads ( Category B)

1. Cooley Landing-Los Altos 60kV Line (Cat B / 2016)

Cooley Landing-Stanford 60kV Line (Cat B / 2016)

Jefferson-Stanford #1 60kV Line (Cat B / 2016)

Monta Vista-Los Gatos 60kV Line (Cat B / 2016)

Millorae-Sneath Lane 60kV Line (Winter Peak-Cat B / 2019-2024)
Newark-Dixon Landing 115kV Line (Cat B / 2016)

Oleum-Christie 115kV Line (Cat B / 2016-19)

Potrero-Larkin #2 (AY-2) 115kV Cable (Winter Peak- Cat B / 2016-19-24)
9. Potrero-Mission (AX) 115kV Cable (Winter Peak- Cat B / 2016-19-24)

= Potential Mitigations

© N O OAWN

= Interim action plans for overloads with long-term projects in place.
= Explore the option of modifying TBC DC Runback Scheme ( #8 & #9).

= # 5 overload is under review for possible modification of automatic load
restoration scheme at Half Moon bay substation.

Category C problems will be discussed in the area diagram
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Greater Bay Area — Results (Category A & B)

= Voltage Results

= Contra Costa area high voltage (Cat A/ 2016)
= Almaden 60 kV low voltage (Cat B / 2016)
= Potential Mitigations

= Change Contra Costa 230/115 kV transformer tap setting
= Almaden Shunt Capacitor Project (Approved Project)

Category C problems will be discussed in the area diagram
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Greater Bay Area — Results (Category A & B)

= Voltage Deviations

= Edes 115kV (Cat B/2016)

=  Willow Pass 60 kV (Cat B / 2016-2019)
= Half Moon Bay 60 kV (Cat B / 2016-2019-2024)
= Los Gatos 60 kV (Cat B / 2016-19-24)
= Dixon Landing 115 kV (Cat B / 2016)

= Piercy 115 kV (Cat B / 2016)

= Almaden 60 kV (Cat B / 2016-19-24)

= Pacifica 60 kV (Cat B /2016)

= Sneath Lane 60 kV (Cat B / 2019-24)

= San Bruno 60 kV (Cat B / 2019)

= San Andreas 60 kV (Cat B/ 2016)

= Millbrae 60 kV (Cat B / 2016)

= Los Altos 60 kV (Cat B/ 2016)

= Loyola 60 kV (Cat B /2016)

= Potential Mitigations

=  Check automatic load flip flop schemes
= Evergreen-Mabury Voltage Conversion
=  Almaden Shunt Capacitor Project

= Change Martin transformer tap settings

Category C problems will be discussed in the area diagram in next slide
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Greater Bay Area — Results (San Jose 115 kV system)
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Greater Bay Area — Results (Oakland 115 kV system)
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Greater Bay Area — Results (Oakland generation
ISsues)
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Greater Bay Area — Results (Peninsula 115 kV system)
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Greater Bay Area — Results (North Tower 115 kV system)
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Greater Bay Area — Results (San Jose 60 kV system)
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Greater Bay Area — Results (Peninsula 60 kV system)
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Greater Bay Area — Results (East Bay 60 kV system)
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Greater Bay Area-North of Martin 115 kV system

Cat C( C1)

Larkin (Y)

5] -]
i
1
LARKIN 1 LARKIN 2
33218 33219
LARKIN D
33200 - LARKIN ¥ 134 7 M1SS0N
DRE 33202 33203;1. 032
' O 30.1
4 4 1
POTRERO E s Cat C3 (2016-
231.2 \ 34 19-24) O/L
" //
30.7
1.4 . 30,1
1.1
30.1
1.018 2<‘15'-“i 1.4
6.2
Cat C2 (2016-
— HNTES PT (P) 19-24) O/L
10 582 _I. 33205 WF)’K
3.3 a ( )
- BAYSHOR1 &
33206 =
v,|‘|n_n s
0.0 _| >
| 0.1 1
119.0
1022 1.035
235.0 (W)
1 1 6.7/, %{:}1
o - v 0.9 :
s hii ) BRYSHOR2 1.033
5 m = 33207 118.8
" e o
-1 & |
0_956 0.953 L] My =
118.7 MARTIN C
NATY rTy

% California 1ISO

Shaping o Renewed Future

* Potrero Bus
Upgrade

Slide 17




AEEEEEEEEEEEEEEEEEEEEN I EEEEEEEEEEEEEEEEEEEn
INEEEEEEEEEEENN I EEEEEEEEEn
ENEEEEEENE EEEEEEEEEEE
EEEEN| EEEEER
11 1 |

N

California ISO

Shaping a Renewed Future

Fresno Area
Preliminary Reliability Assessment Results
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Greater Fresno Area

= Includes the San Joaquin Division

= Generation: Over 4,923 MW of
generation in 2024 case

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

=  Summer Peak 3,869 MW in 2024

“3 California ISO Slide 2
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Fresno Area Assessment Summary

= The assessment identified:

= Thermal overloads due to Category A — 2, Category B - 10 and Category C - 108
= Low voltages due to Category B - 3 and Category C - 16
= Voltage deviations due to Category B - 10 and Category C - 19

= Compared to last year results:
= One new Category A overload
= No PG&E project submitted
= No Category B 230kV line overloads and one Category B 115kV overload

= Los Banos 70kV area voltage/overload issues
= Permanent “Summer Setup” may mitigate

= Coalinga 70kV area has issues with T-1-1 in area
= Permanent “Summer Setup” may mitigate

D aliforni .
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Fresno Area — Results (Category A & B)

= Thermal Overloads (Category A)

= Biola-Glass-Madera 70kV (Trigo Jct-El Peco Tap Section) (2024 Peak)
= Kearney-Caruthers (70kV) (2016 Peak)

= Thermal Overloads (Category B)

= Borden #1 115/70kV (2024 Peak)

= Oro Loma #2 115/70kV (2016 Peak)

® Los Banos-Livingston Jct-Canal 70kV (Los Banos-Chevron Pipeline Section) (2016 Peak)
= Los Banos-Livingston Jct-Canal 70kV (Santa Nella-Livingston Jct Section) (2016 Peak)

= Coalinga 1-Coalinga 2 70kV (Coalinga 1-Tornado Tap Section) (2016 Peak)

= Panoche-Oro Loma 115kV (Panoche-Hammonds Section) (2019 & 2024 Peak)

= Reedley-Orosi 70kV (2016 Peak)

® Reedley-Dinuba 70kV (2016 Peak)
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Fresno Area — Results (Category A & B)

= Low Voltage (Category B)

= Chowchilla 115kV Area (2019 & 2024 Peak)
= Mendota 115kV Area (2016 Peak)

= Voltage Deviation (Category B)
® Borden 230kV (Borden 230kV Area) (2016 Peak)
= Chowchilla 115kV (Chowchilla 115kV Area) (L-1 for All Peak, worse G-1/L-1 for 2019 & 2024 Peak)
= Dairyland 115kV (Chowchilla 115kV Area) (L-1 for All Peak, worse G-1/L-1 for 2016 Peak)
® Mendota 115kV (Mendota 115kV Area) (2016 Peak)
= Angiola 70kV (Kingsburg Area) (All Peak)
* Dinuba 70kV (Reedley 70kV Area) (2016 Peak)
= Caruthers 70kV (Kearney 70kV Area) (2019 Peak) (Check xfmr tap settings)
= Firebaugh 70kV (Oro Loma 70kV Area) (2016 Peak)
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Fresno Area — Results

= Thermal Overloads Warnerville

= Gregg-Ashlan 230kV
(16)
= Voltage Deviation

= Borden 230kV Area (16)
= Potential Mitigation

= Accelerate 2010 TPP
Project
= Approved Borden 230kV

Voltage Support — Action
Plan

Melones

Los Banos

Herndon
Sub Area

San Miguel

Alpaugh

e CG'IF%QJSJ'?FQ Slide 6



Fresno Area — Results

=" Thermal Overloads

- gg)gjs River-Sanger-Reedley 115kV CL - Herndon #1

= Herndon-Bullard #1 or #2 115kV (All)
= Barton-Airways-Sanger 115kV (16)

= Voltage Deviation
= None in this area Manchester
= Potential Mitigation Herndon

= SPS to drop Bullard or Pinedale load
for Herndon 115kV bus fault C2 - Herndon

Bart l —]
= 2-13-2014 TPP Approved North ce202 - N | Aiways
Fresno 115kV Reinforcement (ISD _'

Bullard

C3

Sanger Kings
2017) mitigates McCall CB202 or River
Herndon CB202 failure in later years McCall
— Action Plan.
= 2013-2014 TPP Approved McCall- I
Reedley #2 115kV mitigates later
years — Action Plan I

Parlier

Ultra Pwr Reedley

Cal Ave
W Fresno

‘*v? California 1ISO
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Fresno Area — Results

" Thermal Overloads

= Panoche-Oro Loma 115kV (19
& 24)

El Nido

Wilson

= Voltage Deviation

= Chowchilla 115kV Area (All)
= Mendota 115kV Area (All)

Le Grand

Oro Loma

Exchequer

Oakhurst

Kerckhoff 2

Dairylarﬁ-

= Potential Mitigation

= Reconductor Panoche-Oro
Loma 115kV with 477 SSAC

= Add voltage support at
Chowchilla 115kV Area

= Loop Le Grand-Dairyland
115kV into Chowchilla 115kV

O\

Panoche
3
B
1

= Major Projects
= New 230/115kV substation
looping on Helms-Gregg #1 &
#2 230KV lines (ISD 2017)

‘«3 California 1ISO

Shaping o Renewed Future

Chowchilla

Vo

—

endota ,L ,L
Gregg

E2

Helms

L

Clovis

Sanger s

Slide 8




Fresno Area — Results

" Thermal Overloads
= Oro Loma #2 115/70kV Livingston

Chevron Santa

= Oro Loma-Canal #1 70kV Los Banos Pipeline Nella
= Los Banos-Canal-Oro Loma #1

70kV > |

= Panoche-Oro Loma 115kV X

= Many caused by N-1-1 in this <\
area c1

Arburua Canal

= Voltage Deviation santa

= Los Banos 70kV Area (84% in oy Rita
2016 Peak — collapse)

Dos

= Potential Mitigation Palos

= New Mercy Springs 230/70kV
substation (ISD 2017) mitigates vercy |
most contingencies — Action Plan Springs

Oro L
until 2017 o % \

= Permanent summer setup in Los _
Banos 70kV area Panoche | Wilson

% California ISO Siide 9
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Fresno Area — Results

" Thermal Overloads

= Borden #1 230/115kV (24)
= Borden-Madera #2 70kV (All) 0

= Biola-Glass-Madera 70kV .
= \/oltage Deviation vagera >&\
= Borden 230kV (16) , 703
Biola
= Potential Mitigation «>
C1
= Borden 230kV Voltage project X

mitigates deviation
= Reconductor Borden-Madera #1 Kearney Borden
& #2 70kV

= Reconductor Biola-Glass-Madera
70kV

= Reconductor Borden-Glass 70kV

= Transfer load to Kearney side

% California ISO Slide 10
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Fresno Area — Results

" Thermal Overloads

= Coalinga 1-Coalinga 2 70kV
= San Miguel-Coalinga 1 70kV

= Voltage Deviation

= None in this area

= Potential Mitigation

= SPS for loss of Gates #5
230/70kV, Schindler #1
115/70kV, or Schindler-Huron-
Gates 70kV

= Permanent summer setup — open
San Miguel-Coalinga 1 70kV

e California 1ISO

Shaping o Renewed Future

Schindler %2 \

C3

Pleasant CalFlax
Valley
Derrick Tap
i Huron
Tornado Tap Coalinga 2
Coalinga 1 ‘
San Miguel

Gates %
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Fresno Area — Results

® Thermal Overloads
= Collapse in 2016 with no GWF

= Voltage Deviation
= Collapse in 2016 with no GWF

= Load Drop

= 115MW per Henrietta RAS —~
document I ><

= For Cat B or Gates-Gregg cates rennets oreas
230kV, Henrietta RAS wiill

operate before Gates-McCall catg McCall

230kV tap closes in.
= Weak 115kV supplying 70kV

= NAS Lemoore on 70kV

= Potential Mitigation

= BAAH at Henrietta 230kV

= Eliminates load drop for Cat B
contingency

70kV 115kV

% California ISO Slide 12
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Kern Area — Central and Outlying
Preliminary Reliability Assessment Results

Chris Mensah-Bonsu, Ph.D.
Senior Regional Transmission Engineer

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014




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

= Generation: Over 3,500 MW of
generation

= Transmission system includes 60,
115 and 230 kV facilities.

= 2024 Summer Peak: 2,100 MW

;T -
< CG"*&EQ}&J&Q Slide 2



Kern Area Assessment Summary

= The assessment identified:
= Thermal overloads due to Category B - 4 and Category C - 16
= No new low voltage concerns due to Categories A, B or C
= No new voltage deviations concerns due to Categories A, B or C

= Compared to last year results:
= 4 new Category B thermal overloads
= 16 new Category C thermal overloads

% California ISO Slide 3
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Kern Area — Results (Category A & B)

" Thermal Overloads

= No thermal overloads due to Category A contingency conditions

= 4 thermal overloads in summer due to Category B contingency conditions
= Lerdo-Lerdo Jct 115 kV #1 Line following loss of Kern Oil-Witco 115 kV Line & Mt
Poso #1 Unit (L-1/G-1).
= Potential Mitigation: Reconductor Lerdo-7th Standard-Kern Qil- 115 kV Line
= Live Oak-Kern Power 115 kV #1 Line following loss of PSE Live Oak-Kern Qil-
Witco 115 kV Line.
= Ptrl-Jct-Live Oak 115 kV #1 Line following loss of Kern Oil-Witco 115 kV Line &
Mt. Poso #1 Unit.
= Ptrl-Jct-Poso Mt. Jct 115 kV #1 Line following loss of Kern Oil-Witco 115 kV Line
& Mt. Poso #1 Unit.
= Potential Mitigation: Convert Semitropic-Famoso-Kern PP-Kern Oil 70 kV to
115 KV system

= Low Voltage — None

= Voltage Deviation — None
Category C problems will be discussed using the area diagram in the next slide

“3 California I§O Slide 4
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Kern'Area — Results (Category C)

" Thermal Overloads

u LerdO JCt-Kel’n Oll 115 To Smyrna Charca #l # Famoso

kV #1 Line I Semitropic Wasco I Pox::vvlt

. Water Dist Prison Poso

= Petrol-Live Oak 115 Goose - Cawelo € ﬁ%

kV Lln e :i<]—i — Semitropic-Charca — -|_ ._ _(>#1
= Petrol Jct-Poso MT Jct | * ®

115 kV #1 Line J ._*% TT
= Live Oak-Kern PWR Emmamn b ° Vetarand .

115 kV #1 Llne #1<}Gariso 0O | E #1 ”1<)_|_

_I__I__L#
v

3 Wasco
= Kern PP #3 230/115kV semitropic Live
- #2 Oak
£ , A Standard,%, 2
. . . 4 § Rio ifavf’ 81022
= Potential Mitigation Hu st ‘%‘ 10N peta
= Convert the : " . N
Semitropic-Famoso- o Frto-Lay Dexcel
Kern PP-Kern Oil 70 M %
ageye Tomato,
kV facilities to 115 kV +
Kern PP
= Install SPS as part of - %5 %%wa 3%@%&1
the approved Kern PP | ® ‘ ‘ Kemy ¥
230 kV Area Midway #1| (#2 oil ) ——
Reinforcement Project  115kv AN o D'f/\c/f’t"ery
Itco
#4 & #5 Bank outage Stockdale - Masund
overloading the #3 ToKern PP —
Ban k WestPark To Wheeler Ridge Jct

“& California ISO Slide 1
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Central Coast and Los Padres Areas
Preliminary Reliability Assessment Results

Chris Mensah-Bonsu, Ph.D.
Senior Regional Transmission Engineer

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014




Central Coast Area

= Located south of the Greater Bay Area, it
extends along the central coast from Santa
Cruz to King City

= Major substations: Moss Landing, Green
Valley, Paul Sweet, Salinas, Watsonville,
Monterey, Soledad and Hollister

= Supply sources: Moss Landing, Panoche, King
City and Monta Vista

= Generation: Over 2800 MW in 2016 and
approximately 300 MW thereatfter.

= Transmission system includes 60, 115, 230
and 500 kV facilities

= 2024 Winter Peak: 714 MW
= 2024 Summer Peak: 802 MW

‘;; California ISO Slide 2
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Central Coast Area Assessment Summary

= The assessment identified:

= No thermal overloads (summer peak) for 2019 and beyond
= Thermal overloads (winter peak) due to Category B — 1

= Thermal overloads (winter peak) due to Category C -1

= No low voltages (summer peak) for 2019 and beyond

= No low voltages (winter peak) for 2019 and beyond

= No new voltage deviations

= Compared to last year results:
= There is only one new winter thermal overload concern identified

= The Crazy Horse 115 kV Substation, Moss Landing 115/230 kV
Bank #1 & 2 Replacement, Moss Landing BAAH and Watsonville
115 kV Voltage Conversion projects mitigate previously identified
Category B and C thermal loading and low voltage concerns.

IR Califarni .
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Central Coast Area — Results (Category A & B)

" Thermal Overloads

= No thermal overloads due to Category A contingency conditions

= 1 thermal overloads in Winter due to Category B contingency
conditions at 103% in 2016 and reduces to 100% in 2024

= Coburn 230/60 kV #2 Bank following Coburn 230/60 kV #1 Bank
outage.

= Potential Mitigation: Replace with higher rated bank

= Low Voltage — None

= Voltage Deviation — None

Category C problems will be discussed using the area diagram in the next slide
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Central Coast Area — Results (Category C)

To Moss Landing To Panoche

Thermal Overloads

COBURN 239.1
o e = Coburn 230/60 kV #2
To Soledad LT:! 1. z\ Bank following
K Coburn 230/60 kV #1
; 6075 1610 Bank & Coburn-King
o ) City 60 kV #1 Line
1 tages
LOS CCHS X outages.
L0S 0S1S S SAll ARDO
60.11 60.93
144 | b [ ——
1 ----—g[ 1
t Potential Mitigation
"5 o1 = Replace with higher
12| e rated bank or SPS
. g
BA Fo0D1 4‘1;“[3*1
KING CTY 60.20 61.66 1
36073 ‘ | | 1.003 L }-1 =
e-f wjr ﬁ-. OILFLDS
1 3 4 61.65

“}% California ISO Slide 5
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Los Padres Area

= Located south of the Central Coast Division

= Major substations : Paso Robles,
Atascadero, Morro Bay, San Luis Obispo,
Mesa, Divide, Santa Maria and Sisquoc

= Key supply sources include Gates, Midway
and Morro Bay

= Generation: Over 900 MW

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

= Transmission system includes 70, 115, 230
and 500 kV facilities

= 2024 Summer Peak: 641 MW

% California ISO Slide 6
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Los Padres Area Assessment Summary

= The assessment identified:

= No new thermal overloads due to Category A or B contingency
conditions

= New thermal overloads due to Category C - 2
= There are no low voltage concerns
= There are no voltage deviation concerns

= Compared to last year results:
= 2 new thermal overloads due to Category C conditions were
identified
= Last year, transmission projects were approved in this area

% California ISO Slide 7
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Los Padres Area — Results (Category A & B)

" Thermal Overloads

= No new thermal overloads due to Category A or B contingency
conditions

= Low Voltage — None

= Voltage Deviation — None

Category C problems will be discussed using the area diagram in the next slide

“}% California ISO Slide 8
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Los Padres Area — Results (Category C)

Gates

X

O

Q877

New

To
Coalinga

= Thermal Overloads
Overloaded 70 kV Line

due to two 230/70 kV = Estrella-San Miguel-
bank outages Coalinga 70 kV #1 Line
following Estrella 230/70

Substation kV & Templeton 230/70

San kV Bank outages (C3).

Miguel

N\

|

Morro

<
<

‘:‘-'5 i 5
> California ISO

Templeton

= Estrella- Paso Robles 70
O kV #1 Line following
Estrella Overloaded due Morro Bay-Templeton &
0 2s0kvbine Templeton-Gates 230 kV
Line outages (C3).

= Potential Mitigation

= Install SPS to trip Q877
project as part of the
Estrella Project

Paso
Robles

Atascadero
Slide 9
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Shaping a Renewed Future

San Francisco Peninsula, Extreme Event Assessment
2014-2015 Transmission Planning Process

Available on Market Participant Portal
Confidential — Subject to Transmission Planning NDA

J.E. Billinton
Manager, Regional Transmission - North

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014
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Valley Electric Area
Preliminary Reliability Assessment Results

Sushant Barave
Sr. Regional Transmission Engineer

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014
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Valley Electric Area
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VEA system is connected to
WAPA's Mead 230kV
substation, WAPA’s
Amargosa 138kV substation,
NV Energy’s Northwest
230kV and shared buses at
Jackass 138kV and Mercury
138kV

Generation Modeled:

= 0 MW in 2016, 2019 and
2024

Comprised of 138 and 230
KV transmission facilities
under ISO control

Summer Peak load of 135
MW in 2016

Slide 2



Valley Electric Area Assessment Summary

= The assessment identified:

= 2 buses with voltage deviation issues due to category B
outages (peak)

= 23 buses with high/low voltage concerns for Category C
outages (peak and off-peak)

= 19 buses with voltage deviation concerns for Category C
outages (peak)

= 4 facility overloads due to Category C outages (peak)

= Compared to last year results:

= Very similar to last year’s results owing to the fact that
planned upgrades modeled in this year’s TPP are the same
as last year’s

“3 California ISO Slide 3
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Valley Electric Area Potential Solutions

= Potential Mitigation Solutions
1) Operate VEA 138 kV system radially after the first N-1 for Category
C3 issues

2) Congestion management or operational action plan for Bob —
Mead 230kV overload

3) Set the UVLS to monitor the HV side OR lock LTCs of VEA
transformer banks after the first N-1 contingency for Category C3
iIssues

‘;; California ISO Slide 4
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Valley Electric Area — N-1 Issue

= Voltage deviation

Over 5% voltage
drop at Innovation
230kV ((2016, 2019
and 2024) and Bob
230kV (2016)

= Potential Mitigation

An exception OR
dynamic reactive
support

% California 1ISO

Shaping o Renewed Future

French )
Tweezer Flat Mercry Mercry Switch
l ! ! . IS Tap Radar Coldcreek  Canvon  Snow Min
valley 4 : | | | %
NTS I Sn.!ulc J;'_ ] | | | |
Wash  Jackass —l IND SPR
{DU]J] ':: i. ----------------li
Bond Tap e 4 Innovation Desert View |
Lathrop -
o N :
Switch ! Morthwest
Beatty Valley : (NVE)
Switch Pahrump :
< | A
Johnie E I
Vista % i | é
Sandy E
Charleston Bob H
Thousandaire | Gamebird [ [ 3 H
Legend H
----------------- 4
—f— 230KV line & bus SCE ;
| L15/138 kV line & Eldorado {E];?E]
bus
{i— transtormer
" outage
----- overload
'
—=— bus voltage concern
-—--—  boundary line
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Valley Electric Area — N-1-1 Issue (1)

= QOverload

French
Tweezer Flat Merery Mercry Switch
Amargosa 230/138kv l ! 1 ' IS5 Tap Radar Coldecreek  Canvon  Snow Min
bank (2019 and 2024)vate, ———— - Y R R T e
TS Stock ==
= Voltage Concerns NIS et Jackass — — 1o ser -5
. (DOE) e
Deviations and low Bond Tap = Innovation Desert View | |
voltages along the e I
Southem 138kV Beatty Yalley E N?SE,‘;?EI
system in VEA St pabrump :
] L]
Valley IJ:_ ' E Amargosa
Johnie % rO(WAPA)
= Potential Mitigation viea T k- : | <
& [ Sandy E I -
Rely on UVLS or Charleston :—' Bob E
radially serve VEA : F— : T ’
] . H
. } Thmrsandaire + Gamebird . H
138 kV system after Legend t
the 1st outage 230 kV line & bus SCE ===t _
| Ll:.-us kV line & S |— {ﬁ’?f]

&

transformer

outage

overload

bus voltage concern

boundary line
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Valley Electric Area — N-1-1 Issue (2)

French
Tweezer Flat Mercry Mercry Switch
® Qverload | | . IS Tap Radar Coldcreek Canyon Snow Mtn %
Valley = i ' | | | |
Pahrump 230/138kV ~1s | stock | | | | | |
Bank (2019 and Wash f‘éﬁfs X INDSPR %
beyond) Bond Ta}" I gs—l Innovation Desert View I E
| | Lathrop .
Switch E Morthwest
= Potential Mitigation Beatty Valley ! (NVE)
_‘Swltch Pahrump E
Radialize 138KV vatle —J_L e < | Amarso
system after the first Pl
N-1 to limit the Vista O f::é_l
amount of load being Churesen | S;’“d’“ Bob
served from —X- T :
Pah rump Legend Thm!sandaire Gamebird ! ; I
—— 230KV line & bus , meeed
OR 115/138 kV line & EI:CEd |— MEAD
) l bus urada WAPA
A short-term rating < o ormer AT
on Pahrump banks X outage
----- overload
—E— bus voltage concern
-—--— boundary line
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Valley Electric Area — N-1-

French

1 Issue (3)

Tweezer Flat Mercry Mercry Switch
l i i ' [S Tap Radar Coldecreek  Canvon  Snow Min %
= Overload Valley ' | | | |
NTS Stock J—"— ] | | | |
Mead — Bob 230 kV Wty s o 1T -3
line (2024) Bond Tap — l éﬁ—l [nnovation Desert View I E
athrop 4
Swilch H
. e . ' Northwest
u Potent|al M|t|gat|0n Beatty Walley E ?;v‘]';?“
. _‘Swit:h Pahrump E
Congestion Valley IJ_ { Amargosa
management or e [~ i LWAPA)
) . Vista E I <
operational action - e
Sand H
plan Charleston | :n d Bob i
Legend Thm!sandaire Gamebird ! I I E |
—— 230KV line & bus o wenaid
L157138 kW line & ] MEAD
—+— L I:I:iuradu' (WAPA)

transformer

&

outage
overload
'
—+— bus voltage concern

]
-—--—  hboundary line

‘% California 1ISO
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Contingencies:

Mead-Marketplace 500kV + [Crystal-McCullough or
N.Gila-1V or Moenkopi-Eldorado or Eldorado AA
bank]

Lugo-Victorville 500kV + Eldorado-McCullough
L 500kV

Slide 8




Valley Electric Area — N-1-1 Issue (4)

= Voltage deviation and
low voltage

Vista,
Thousandaire,
Charleston and
Johnnie 138kV

= Potential Mitigation

Operational action
plan (Radialize the
138kV system after
the first N-1
contingency)

% California 1ISO
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French )
Tweezer Flat Mercry Mercry Switch
o ! ' [5 Tap Radar Coldcreek Canyon Snow Mtn
Valley = ' | | | | :_::
NTS Sti.!ulc I | | | |
Wash  Jackass ] _I IND SPR
{DU]_I‘] l < ----------------.i
Bond Tap = Innovation Desert View E
| | Lathrop .
Switch E Morthwest
Beatty Valley : (NVE)
Switch Pahrump :
Valley I E Amaraosa
=" ™ Tohnie % PO(WAPA)
"v’isra" - - i I {
Sk e
Sandy i
C'hﬁrl.cstun ; | Bob H
: : . N Gamebird l I I E
Legend Thousandaire 4
230 KV line & bus SCE mm=sd
L15/138 kW line & . |— MEAD
l bus Eldorado (WAPA)
%i— transformer
™ outage
----- overload

L]
—_—

bus voltage concern

boundary line
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Valley Electric Area — N-1-1 Issue (5)

[ iati French
VOltage deV|at|0n and Tweezer Flat Mercry Mercry,Switch
IOVDV(\SOEltlagfj b Va"w[ . : . E : E IS5 Tap Rai:lar Cnldcrelela: L‘.an},ion Snm\; M;n( %
oad buses lley =1 ] 5= :
wNTS Stock - s ' I | | | |
and surrounding Wash i“[f;“]f; [ R e %
138kv buses . Bnn:ﬂ Tap . x l gé—l Innovation Desert View I E
' ' * Lathrop :
' ' o Switch H
. . . L] H M hw
= Potential Mitigation Beatty ] Valley ' fﬁﬁ?m
; : |__Switch Fahrump :
Operational action ;

T Valley T Amargosa
plan (Radialize the T Johnic % P(WAPA)
138kV system after Vista < | <
the fII’S'[ N-1 Sandy E I

. Charleston Bob H
contingency) | = :
Legend Thm!sandaire Gamebird I I i |
230KV line & bus . meend
. ; SCE -
L15/138 kV line & |— MEAD
—+— bus " Eldorado (WAPA)
%i— transtormer
W outage
----- overload
—E— bus voltage concern
-—--— boundary line
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Valley Electric Area — N-1-1 Issue (6)

French
* VVoltage deviation Tweezer  Flat  Mepory Merepwish 20KV soony
1 1 . 15 Tap Radar Coldereek Snow Mtn ;
and low voltage ., [4 | ) ! : Ly R =
TS Stock = . | | |
Pahrump, TS x.:-azh Jackass ] _| IND SPR ! Canyon I_é E

. (1MIE) i i lenzie
Innovation and Bond Tap | g ¢ Jonovation e View N
Crazy Eye 230kV | | Lathrop . I ;

Switch .. ' ¢+ " Northwest
i . . Beatty ey : (NVE)
= Potential Mitigation |_Switch  poprump :

. Vall | | ' E Amargosa
Opel‘atlona| e 1 Johnie éé_i_ Crazy Eyes H (WAPA)
action plan Vista éﬁ : 3¢ : i P
(Radialize the - . Pl
138kV system Charleston ’ Bob !

: | I :
after the first N-1 — Thomandaire | Gamebird M
contingency) e :
230 kW line & bus SCE
115/138 kV line & ] |— MEAD
—— s Eldorado (WAPA)
%s— transformer
b e outage
..... overload
—E— bus voltage concern
-—--—  boundary line
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Valley Electric Area — N-1-1 Issue (7)

French
"= \Voltage deviation at Tweezer  Flar  Mercry MererySwitch
|nnovation 230kV l | | . 5 Tap Radar Coldereek  Canvon  Snow Min %
valley +—4 : | | l l
NTS | Steck | o | | | |
Wash  Jackass _ — 1o ser %
- TR (DOE) T meemmsensenney
= Potential M|t|gat|0n Bond Tap I é v Innovation Desert View '
Operational Lathrop ; \ I
; I Switch ' E Morthwest
action plan Beatty Valley i (NVE)
(Radialize the =il pabrum =
oA
138kV system Valley |—-[——Juhm % P waPA)
after the first N-1 Vists < P <
contingency) or cond Pl <
rely on UVLS Charleston | | ’ Bob :
Legend Thm!sandaire Gamebird ! | | E I
230 kV line & bus . mened
. . SCE :
LI57138 KV line & :
—— e Eldurﬂdu|_ {ﬁlﬂ,gl
%i— transformer
¥ outage
----- overload
—E— bus voltage concern
-—--— hboundary line
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SCE Bulk System
Preliminary Reliability Assessment Results

Nebiyu Yimer
Regional Transmission Engineer

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014




SCE Bulk System

A i{:;l;l? Intermountain = InC|UdeS SCE,S 500 kV System
) Midway Cystal paygj and interconnections with PG&E,
Whirlwind arketplace | ¢ SDG&E, LADWP, and APS

indjiub (LADWP)
= About 25,000 MW of total existing

.‘. - WcCullo
ntel pe '
generation

Vincent {J

AN
P = Total SCE Area 1-in-10 Summer
: berkins Peak load — 28,300 MW (26,867
Mess (#Ps) I\ MW with AAEE)
Westwing .. .
| Colorado | Delaney f wes) | = Existing and authorized preferred
Serrano (%~ Alberhill olorado (APS)
Q rean 0 VR resources were modeled per the
(APS) )
study plan
Suncrest Ocotillo Haf;;"pa yP . : i
LGN x| e 001 0 = Uncertainty regarding location of
Imperial Nofth oodoo .
— =sookvic €O Valey Gla  Wash authorized 2012 LTPP resources

and existing DR remains
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SCE Bulk System Assessment Summary

= The assessment identified:
Before utilizing DG, ES, DR and other system adjustments:
= Thermal overload due to Category C — 1
= Voltage instability due to Category C -1

After utilizing DG, ES, DR and other system adjustments:
= No issues identified

= Compared to last year results:
= One new thermal loading issue

= Approved/authorized transmission and resource additions
addressed voltage instability issue

“3 Co|iFornic1 ISO Slide 3
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SCE Bulk System Potential Solutions

= Potential Mitigation Solutions
= Utilize available DG, DR, ES and other system adjustments,
= |ncrease emergency ratings of a 500 kV tie-line (LADWP) or

= Add 500 kV series reactors

“1; California ISO Slide 4
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SCE Bulk System — Results

Celilo
A (BPA) Intermountain
®" Thermal overload  Midway Crystal pavajo
. . — o LADWP)
= Lugo—Victorville AL S {"‘Lf;;ﬂ':}c"—' O—q AP
(LADWP) 500 kV . cCuIIou Mead
- APS
line (L-1/L-1, 2024 ntele oo *d ’
oradao QENKOPI
SP) Vincent l\
. . . Sylmar ' AdelantoQr—y Mojave
= Potential Mitigation (LADWPL/, LADWP] _fe-
» |
= Utilize available l Rancho berking
DG, ES, DR and O-.vef (APS)
other system e ~/Mira Lloma astwing
adjustments valley o™ colorage | DCNeY (APS)
Serrano (§_Alberhill __——— \ . (APS)
= Increase 0—CQ . River _____ O-
emergency ratings Redbluft Palo Verd
of the line or
. Suncrest
= Add series reactors | LeGenD
— 500 kV AC Miguel ' Hood
Imperia codoo
— + 500 kV DC ECO Valley  Gila Wash
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SCE Bulk System — Results

Celilo
A (BPA) Intermountain
= Voltage instability (All ] Widway Crvstal pavaio
SP cases) Whirlwind arketplace LADWF] AP
dfiub LADWP)
u L'l/l_'l Outage Of ‘ Incpu (;Cullgu{g Mead
Sunrise and SWPL ntele (LAD f ~(APS)
500 kV lines without | 4 / Eidorhdo  Mioerikopi
system adjustment AN rdelant
Sylmar elantoQ—yps Mojave
and safety net (LADWPL LADWP
J ugo
. . . ' Rancho Perkin
= Potential Mitigation -__ Vista {F; PS}S
= Utilize available Mesa O'Mira Loma 2 wing
generation, DG, ES, valley colorage | DelaneY (APS)
DR and other Serrano (3 Alherh Il _,..-"‘" \ Rwer_ ______ {‘APS}
system adjustments Redbluf Fﬂ'&‘;g{d
including adjusting Cuncrest ‘ Hadeavampa
approved Imperial LEGEND Qcotille
Valley phase shifter. | —— 300kVAC | Miguel mperal No¥th
yp — + 500 kv DC ECO Uslley Gila Wash
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Metro Area

= |ncludes Los Angeles, Orange,
Ventura and Santa Barbara
counties, and parts of Riverside
and San Bernardino counties

= About 13,000 MW of existing
generation

= Comprised of 500 and 230 kV
transmission facilities

= 1-in-10 Summer Peak load of
about 23,830 MW in 2024
(23,050 MW including AAEE)

= EXxisting and authorized preferred
resources were modeled per the
study plan

= Uncertainty regarding location of
authorized 2012 LTPP resources
and some existing DR remains

‘ - ~
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Metro Area Assessment Summary

= The assessment identified:

Before utilizing DG, ES, DR and other system adjustments:
= Thermal overload due to Category B — 1

= Voltage deviation due to Category B — 1

= Thermal overload due to Category C — 6

After utilizing DG, ES, DR and other system adjustments:

= Voltage deviation due to Category B —1

= Thermal overload due to Category C — 1

= Compared to last year results:
= 3 new loading issues

= Approved/authorized transmission and resource additions
helped in addressing 10 loading issues.

= 1 new voltage deviation issue

“3 California ISO Slide 3
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Metro Area Potential Solutions

= Potential Mitigation Solutions
= Increase emergency ratings of up to 3 lines
= Utilize available preferred resources

= System adjustments after contingencies

D Californi .
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Metro Area Results

. Vincent @ @Lugo
" Thermal overloads (2024SP) \.sma,

.1
= Mesa—Laguna Bell #1 %f,\.md

230 kV line (L-1, L-2, L- tn
1/L_1) L-l’ L-2’ Bock ;OdriCh. o | Rio Hondo L-2 <§ﬁ
= Mesa—-Laguna Bell #2 | 4, 4 . | -
230 kV Ilne (L'2) Elrvegundo.\wlesa Al .o”nda .;
= Mesa-Litehipe 230 kV N IR :
. Bell < Lewis Serrano
Ilne (L_2) Redondo.>. .(L_. Barr; ._._:©/
Lighthipe | \;::: Valley @
//? Alberhill
" Potential Mitigation _ e | ‘ Johanra \ o
& 4 ’ Alam:os R |ﬁ| .SanTago. v
" Increase emergency 4 " no \.
ratings of the three lines ' Beach "
= Utilize available preferred
resources &/ ©\
= Close Mesa 230 kV bus VAN ©A®—®
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Metro Area Results — Cont'd

Vincent
° @ Lugo
Pardee \ !
\ Sylmar

® Thermal overload T-1/L-1

| | | 7
= Ellis—Santiago 230 kV line %// \.@md

(L-1/L-1,19 SP)

ey |l

= Vincent 500/230 kV #1 bank ek @ gllg [Rotondo \
(T-1/L-1, 24 SP) i H
= Mira Loma 500/230 kV #4 bt e ‘ waine ¥ Olinca =/
bank (L-1/L-1, 16 SP &19 = a0 | o
SP) s, \ .\ L oae Lews_:ef T-1/T-1
= Serrano 500/230 kV banks e .|f park Mbemmﬁ@
(T-1/T-1, 24 SP) . v .
& @ @® Ellis
7 « ' Alamitos |||| Santiago
= Potential Mitigation SZ:;”%“ §°
= Utilize DG, ES, DR and L-1/L-1
other system adjustments ' ©\
() ©40—®
®
Slide 6
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Metro Area Results — Cont'd

Legend

. VOItage deVIa‘tlon —I— 500 kV line & bus
= EL Casco 230/115 | —+— zowinestu

—}— 115kV and below Devers

kV System (L'l y 16 ég— Transformer
OP) semaine )

E%_E*
= Potential Mitigation égg ‘_gg

| LNV>5%

) Temporary B Colorado
exception from Rancho 4~ I:é%; ;_ve

. . Vista <— El Casco
voltage deviation cetanc —$—

standard f ég plo e

Mira 4—
Loma

% 5

Red Bluff

Serrano -

Lo
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SCE Eastern Area

= |Includes the SCE owned
transmission system in the
Riverside County around and
west of the Devers Substation

= Generation: over 2,500 MW of
generation

= Comprised of 500, 230 and 161
kV transmission facilities.

=  Summer Peak load of 1100 MW
in 2024

% California 1ISO Slide 2
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SCE Eastern Area Assessment

= The assessment identified:
Without allowable system adjustments:
= Voltage/transient instability due to Category C - 2
= High voltage due to Category C -1

With allowable system adjustments:
= No issues identified

= Compared to last year results:
= 1 new high voltage problem

Slide 3
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SCE Eastern Area Proposed Solutions

= Potential Mitigation Solutions

=  System adjustment after contingency

e California ISO Slide 4
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SCE Eastern Area — Results

Mead
Legend

{WALC)

_|_ 500 kv %é— transformer

—— 2owv A Reactar

- ngh VOltage —}— 181k X Outage ,
—l— 115 kV & below —-:-— Voltage concern Ic:q'::";‘;
= Buck Blvd. _

Su bStatlon (N' Iron Mountain
1/N = 1) Eagle Mountain el

S

(SCE/MWD) h—
= Potential Mitigation: Ccemwoy 58 e
S | N Y
= System E 2 p3) e iy
. 7 Blythe
adjustment after P I T A‘”*‘T)jl
contingency - Buck B.W.L%%
Colorado '_;
Red Bluff River
Devers
Mirage 230 KV ég_ éé_
" 500 kV 500 KV Palo Verde
pevers - W Coachella 500 kv
o Ramon g (D)
"~ (D)
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Tehachapi and Big Creek Corridor
Preliminary Reliability Assessment Results

Sanjay Patil
Senior Regional Transmission Engineer
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Tehachapi and Big Creek Corridor Area

= Comprised of 230 kV
transmission facilities.

= QOver 6,518 MW of
existing generation.

= Existing pumping load of
720 MW.

= Summer Peak load of
2,280 MW In 2024.
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Tehachapi and Big Creek Corridor Area Assessment
Summary

= The assessment identified:
= Thermal overload due to one Category C3 contingency.

= Compared to last year results:
= The above concerns were not identified in last year’s analysis.

D Californi .
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Tehachapi and Big Creek Corridor Area Potential
Solutions

= Potential Mitigation Solutions

= Manually reduce big creek generation after first contingency to
mitigate overload for the second contingency.

D Californi .
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Tehachapi and Big Creek Corridor Area — Results

*Thermal overload Big Creek 8 Big Creek 2

= Big Creek 3 - Rector #1 230 kV —I_® z

overloaded for the outage of ' @
Big Creek 1-Rector #1 & Big Big Creek |
Creek 3-Rector #2 230 kV.

Big Creek 3

I

I-ﬂ-
=

|

I N
| /]
a
NS
7\

"Potential Mitigation

= Manually reduce big creek
generation after the first N lﬂ““‘“
contingency to mitigate
overload for the second Legend
contingency. —f— 230 KVline & bus

—@ Generator

-a— l.oad
prd Cutage

Big Creek 4

- — — Owverload
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Preliminary Reliability Assessment Results

Sushant Barave
Sr. Regional Transmission Engineer

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014




el bbb bbb ———————
S NN N N O ' NN EEEEEn
ENEEEENEE I EEEEEEEE
— T

North of Lugo Area

= Comprised of 55, 115, and 230
kV transmission facilities.

= Qver 2,900 MW of existing
generation.

=  Summer Peak load of 1,426 MW
in 2024.

& California ISO e




North of Lugo Area Assessment Summary

= The assessment identified:
= No issues

= Compared to last year results:

= Generation in North of Inyokern area was dispatched in a way
such that no overloads resulted on the downstream system

= Victor loop-in project was modeled

% California ISO Slide 3
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East of Pisgah Area

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

= Generation:
= 970 MW

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

=  Summer Peak load of 14 MW
in 2024

& California ISO e



East of Pisgah Area Assessment Summary

= The assessment identified:
= 1 overloads due to Category C outages

= Compared to last year results:
= Same overload observed last year

D Californi .
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East of Pisgah Area Proposed Solutions

= Potential Mitigation Solutions

« Mitigation for Lugo-Victorville 500kV overload: Same as the mitigations
discussed in SCE bulk system results

« System adjustments after initial contingency including bypassing series

caps per ISO OP 6610, dispatching Preferred Resources and Energy
Storage (PR&ES) or 2)

* Increase the emergency rating of the line (LADWP Portion)
* |nstall series reactors to limit flows on the line

uuuuuuuuuuuuuuuuuuuuu Slide 4




East of Pisgah Area — N-1-1 issue (1)

Crystal  Mavajo
APS) (APS)

" Thermal Overload

Lugo — Victorville 500kV (2024) ahny,
Whirlwind Windhub
= Potential Mitigation o o
Same as the mitigations discussed in
SCE bulk system results Amikiape
«  System adjustments after initial / Adelanto
contingency including bypassing i

series caps per ISO OP 6610, ‘™™
dispatching Preferred Resources
and Energy Storage (PR&ES) or
2)
* Increase the emergency rating of
the line (LADWP Portion)3)

. Install series reactors to limit
flows on the line. s Alberhille

. O
Valley
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San Diego Gas & Electric Area
Preliminary Reliability Assessment Results

Frank Chen
Sr. Regional Transmission Engineer

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014
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SDG&E Area

= Consisted of main transmission
facilities (230/500kV) and sub-
transmission facilities(69/138kV)

= Generation: Over 4,700 MW of
gualifying capacity by 2014

=  Summer Peak load of 5,542 MW
with Energy Efficiency load
reduction in 2024

= Collaborated with IID and
modeled IID upgrades based on
their 2014 Annual Progress
Report

% CC'I'FS?,,EQ!&LSFQ Slide 2




SDG&E Area Assessment Summary

The assessment identified.
= 3 branches overloaded for Category B outages
16 branches overloaded for Category C1/C2/C5 outages
Various branches overloaded for Category C3 outages
2 power flow diverged for Category C3 outages
1 post-transient voltage instability concerns for C3 outages

Compared to last year results:
= A few thermal violations in the 500 transmission system

= Thermal violations and power flow diverged in the sub-
transmission system due to load growth and system
configuration changes

“3 California ISO Slide 3
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SDG&E Area Potential Mitigation Solutions

= 4 Network upgrades to address sub-transmission Category C issues

= Interim solutions prior to the IV PST in-service, including
» Coordinate with CFE and enable Otay Mesa—Tijuana 230 kV SPS as needed
» bypass series cap banks on NG-1V 500 kV line

= By the time the IV PST project is in service, ultimate goal is to eliminate or minimize cross
tripping the tie with CFE, including

» bypassing series cap banks on Sunrise and SWPL 500 kV lines
» swap BK81 position with BK80 in 1V 500/230 kV substation
» three SPS to protect the main 500/230 kV system
» instant backup or new 500/230 kV bank at Miguel/Suncrest/IV
» Coordination with CFE on IV PST operation procedure

= Energy Efficiency, DG, Demand Response, and Energy Storage

O _
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SDG&E Sub-Transmission 138/69 kV System
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Category C Thermal Violation — (1)

Santiago/Johanna/Viejo/Serrano (SCE) Legend
T o R Tl = 500KV line & bus
! | T [
SONGS |—E—I;Lega | ——  230KViine & bus
230 kW I : i Escondido :
—— = = —-—-—-- ' Escondida I _ié_ transformer
¥ Yyl i i
Palomar *W BUkY Category B overload for :
San Luis Rey losing Palomar Plant followed l + line tap
- - Qe . o 30 kY|
Esco | DY .L!}L-zll't’]()["e AIJTen.mn 230 kv ! % outage element
Felicita = line (G-1/L-1), and I
Encina "’“;“"’“ |Foway | various Category C overloads || s overload
' ]
% ] T (2016~) i —_— bus voltage concern
R.Carmel : '
X Berturda ~ Pomerado I -—--—  boundary line
[
Penasquitos 6%V |
ARARAR :
Oldtown 230 kY Sycamore b '
- Mission i
Suncrest I
be [
¢ |
. ; TL0003 Ocotillo X North Gila ! :I
Silvergate —— Imperial I By
230KV 500 kV Valley | 5&
South Bay  e— LS80S e : - ""_g
. |
ECO _Eé__|_... Dixieland HDWSH
Miguel S00 kY ——® Lichert (APS)
OT“!["T'“H“ m _g} I _ié_ L FERN
Plamt i T TLs I
_;3_ SO0 kY TLS0001 I TLI0004 _Eé_ I (1)
Otaymesa TMD Plant (S !
. Y 230kV |
Y i (Tijuana (CFE) La Rosita(CFE)

‘% California 1ISO

Shaping o Renewed Future

Pomerado-Poway 69 kV T/L

" Thermal Overload

% TL6913 overload for
losing one G-1/L-1 and
two N-2 outages (2016~)

+» Re-evaluate if or not the
G-1/L-1 is credible
Category B event

= Potential Mitigation

% DG, DR, and Energy
Storage

%+ Build a 2"d Pomerado-
Poway 69 KV line

Slide 6



Category C Thermal Violation — (2)

Capistrano

Cristianitos

TLessh TLESSA

Talega

Basilone

TLESSD
Japanese Mesa

San Onofre '-\

-

‘ﬁ
.
/:LEQZA Y

Category C overload for
TL23007 {L-2) TLEZ0E
(2016~)

Oceanside

San Luis Rey

% California ISO

Shaping o Renewed Future

Jap Mesa- Las Pulgas 69kV
T/L

= Thermal overload

*» TL692A section
overload for N-2
outage of TL23052 and
TL23007 (2016~)

= Potential Mitigation

% Re-conductor TL692A as
it is part of the wood-to-
steel project

% Rely on the SPS until the
wood-to-steel project
implemented on TL692A

Slide 7



Category C Thermal Violation — (3)

Santiago/Johanna/Viejo/Serrano {SCE) Legend
R R T O Tl = 500KV line & bus
| | ! * i
SONGS |—€—|;Lega | —+4—  230kVline&bus
230 kY I :
— — - ' I _ié_ transformer
|
San Luis Rey Escondido | —+ line tap
i
Palomar Category C overload for OT-PQ | —%—  outage element
Ericitg é 230 kV line outage followed by I - — —  overload
AV SX-PQ 230 kV line outage : '
FAY : - o5 1 —+—  hus voltage concern
] (L-1-1) (2017~) ! ' ¢
l_ . ) L+ I -—--—  boundary line
Penasquitos Sycamore e —
_ — !
138 kY Mission |
Oldtown _I‘t{/ "_"_"_"_"_"_;
Friars l
Doubler Suncrest [
3 !
230KV ;
T |
2. TLS0003 Ocotillo . North Gila : E
Silvergate be —t— Imperial | a5
OKV 500 kY Valley | Er“‘g
South Bay se— LSS L | : - H'Sﬁ
Lo 55 . Divicland  HDWSH
o] Miguel 500 kv ——pl Liehert {APS)
Otaymesa @P 2 I ————»  FERN
Plant 230KV - - |
_;;_I 00KV LS00 I TLS00 _Eé_ . (1)
Otaymesa TMD Plant (9 !
. o 20kY_ )
Y o Tijuana (CFE) La RositalCFE)

“& California 1ISO

Shaping o Rene:
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Friars-DoubletTap 138 T/L
® Thermal Overload

\/
0’0

Friars-DoubletTap 138
T/L overload for losing
OldTown-Penasquitos
and Sycamore-
Penasquitos 230 kV
lines (L-1-1) (2017~)

= Potential Mitigation

J/
0’0

0

o0

DG, DR, and Energy
Storage

Build new Mission-
Penasquitos 230 kV
line by using the
abandoned 230 kV line
Upgrade Friars-
DoubletTap 138 kV line

Slide 8



Category C Power Flow Diverged — (4)

|l;
|

-

Rincon

diverged for losing
TL678 & TLE917 (L-1-1)

Category C power flow k
(2019~) /)

! __l',|..\‘ 5
\ e Category C power flow |

diverged for losing

Tuso17 /
" TL678 & TL6914 (L-1-1)

Glencliff

Crestwood

= (2016~) )

Kumeyaay Wind Farm__-""

Q California ISO

Shaping a Renewed Future

Eastern Back Country 9 kV
Area

= Power Flow Diverged in the
Eastern back country 69 kV
area for

% Losing TL678 and
TL6914 (2015~), and

% Losing TL635 and
TL6917 (2019~)

= Potential Mitigation

% DG, DR, and Energy
Storage

% New transmission 69 kV
source in the area

% SPS to shed up to 70 MW
loads for the 2nd
contingency

%+ Operation procedure to

open TL626 |
Slide 9




SDG&E Main Transmission 500/230 kV System
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Category C Thermal Violation (Pre-1V PST)

Santiago/ohanna/Viejo/Serrano (SCE) Legend
1 i : —— 500KV line & bus
SONGS | ; Telega | —|— 230 kV line & bus
' |
230k :
S _ R I {2— transformer
San Luis - \\ i .
Rey Escondido : _+ line tap
. . . |
Category C overload for :
Palomtar TLS0001/4 outage and TL50003/5 | ! —%—  outage clement
outage (L-1-1) followed by gen ! - — —  overload
Encina drop at IV ' —E— bus voltage concern
|
: -—--—  boundary line
Sycamore (2015-2016) i ry
Penasquitos =TT \/.\ i I
o .
Oldtown Mission [
|
Suncrest |
2 |
2 :
.- R . !
Sll\erg‘“e--- ;S TLIN _ED“"O Impetial North Gila | -
kY 500KV ) Valley s e—— ]
h TLS0E Iy =B
L3000 S~ - 1 - 3 “:;J
Otaymesa {5_ —— > Disieland  HDWSH  F
Plant _; . S0k g_ ———— Lichert (APS)
i_U; 3 vigue Jrco e
230kV —.
Otaymesa ¢ | _g} 00 kW L5000 I PTAY {é— aONNE (IID)
£ _/ TMD Plant| |*
vTijuana (CFE) La Rosita(CFE)

“& California 1ISO
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Otay Mesa-Tij 230 kV Tie

= Thermal Overload for
various Category C outages
(L-1-1) followed by the gen
drop at IV prior to IV PST in-
service (2015~2016)

= Potential Mitigation

% By-pass the series
cap banks on North
Gila-Imperial Valley
500 kV line

% Coordinate with CFE
and enable Otay
Mesa—Tijuana 230 kV
SPS during summer
as needed

.0
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Category B Thermal Violation (Post-IV PST #1)

Santiagn.-‘.lnt]anna.-’\"kiejn-"Serrann (SCE) Legend M|gue| 500/230 kV Ba_n kS
WA Cphino ~ T T T T T T T T T T T T T == 500KV tine & bus
| . .
SONGS Irlf—Hlega : —— 230KV line & bus
T 4 V] g e = Thermal Overload for
Escondido Category B overload for loss of | Varlous Category B (T'l and
. ) ' her Miguel 500,230 kV i ine
San Luis Rey o 5 —+  ew G-1/T-1) when the IV PST
Palomar é Otay Mesa Plant outage followed | —%—  outage element prOjeCt IS in service (2017"‘)
- by TL50001/3/4/5 outage : . — —  overload
el (L-1 or G-1/L-1) : —_ bus voltage concern
. \ (2017~) / | = boundary line = Potential Mitigation
aycamaore |
Penasquitos ! % DG, DR, and Energy
Oldtown b m
| Mission I Storage
Suncrest | % By-pass series cap
3 . : banks on SWPL 500
2 TLS0003 Ocotillo orth Gila . z H
Sily 2. —t— rial -
Silvergate N Ecd e Ie:]ele: l > E\E kV line
South Bay empemm - =t 3 “ Instant backup or new
YT ECO . 'fé_—q—hlﬁllj;ilsll;d H{DA%;?L M|guel 3rd 500/230 kV
Otaymesa % i ;‘3' I _ié_—lh' FERN bank
Plant 230 kY x;_l 00KV L5 I TLSD004 _Eé_ | (1)
Otaymesa TMD Plast (O !
——————. Y 230KV
Y o Tijuana (CFE) La RositalCFE)

% California 1ISO
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Category C Thermal Violation (Post-1IV PST #1 cont'd)

Santiagn.-‘.lnt]anna.-’\"kiejn-"Serrann (SCE) Legend Mlguel 500/230 kV Ban kS
WA Cphino ~ T T T T T T T T T T T T T == 500KV line & bus ,
SONGS lr__‘—p l —'— 230KV line & b (cont d)
. . Taleza | ine & bus
EEINE ! ; P S— ® Thermal Overload for
econdide | Category C outages (T-1/L-1)
San Luis Rey Category C overload for Miguel l _+ line tap (2017~)
Palomar BK outage followed by TL50003/ | X—  outage clement
é 5 outage (T-1/L-1) with gen drop | gl ) ® \Worst Ca‘[egory C event is
Encina at IV and other Miguel BK | T overloa .
qul'ip;:d L?J[llf:quLIﬂ::iU\ : —E— bus voltage concern Mlguel BK8O or BK81 OUtage
(2017-) | e boundary line followed by TL50003 outage
Penasquitos —_ : (T- 1/ L- 1)
Oldtown i--—--—--—--—--—--—!
- Mission | . .y .
| = Potential Mitigation
> |
o i NorhGila | ] <* New SPS to open other
TL50003 Ocotill k o 1 | = .
Silergae e N e M R Miguel 500/230 kV BK
BOKV 500 KV Valley | B
South Bay mpems D —— 3 after T-1 outage
Otsymess xr.z' Miguel miu 500 kv :%2: | ?}&;I::d ”(?\‘.’i};?l % Instant backup or new
Plant C"P BOKY )@;— . — I — _Eé_ N' T,':,{:: Mlguel 314 500/230 kV
Otaymesa :*/ ™D Plant@—2 A ! 1' X bank
———— PR 0 kY_ [
¥ (Tijuana (CFE} La Rosita{CFE) o3 Operation Procedure on
the IV PST
“1; California ISO Slide 13



Category C Thermal Violation (Post-1V PST #2)

Santiagn.-‘.lntﬁnl}:.-’niejn-"Serrann (SCE) Legend Su ncrest 500/230 Ban kS
lamn Copistano T 7 —f— 00KV line & bus
! 1 |
SONGST j|-:-_—‘—|—T —— 230KV line & bus
: Talega I
| |
EEINE ! I P Sp— Thgrmal Overload for
Eecondido ! various Category C outages
S Lus Rey  cnmmrc | | e (T-1/L-1) when the IV PST
Paloma Category C overloads for other [ . o .
Suncrest 500/230 kV bank outage i o outage element pI‘OjeCt IS IN service (2017"’)
Encina followed by TL50001/4 outage | - — — overload
(T-1/L-1} along with gen tripping i _E_ bus voltage concern
at IV (2017~
e ! == boundary line = Potential Mitigation
Sycamote i
Penasguitos
s | < DG, DR, and Energy
Oldtown b
- Mission | Storage
|
::«’;’ Sunerest l 9, i
s ] oo Nort Gila | . < By-pass the series cap
Silvergate BOKY 500KV T I?E;:::] _:_.'gé banks on Sunrise 500
South Bay s L3103 ”"""m_ ______________ I : p“”é‘ kV ||ne
- | Dixicland HDWSH
'};_'M'lguel ECO 300 kW -ié_—l—h Liebert (APS)
Ot;:[':;nl:sa GP . P2 X I X :gg:—b FERN
500 KV TLE0L TLS000 | (1Y)
Olaymesa _;;-I T™D Plant (O !
———— . P LKV
Y o Tijuana (CFE) La RositalCFE)

% California 1ISO
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Category C Thermal Violation (Post-1IV PST #2 cont'd)

Santiagn.-‘.lnt]anna.-’\"kiejn-"Serrann (SCE) Legend Suncrest 500/230 kV Ban kS
AN T~ T T T T T T T T T T T T T T T == 500k Hine & bus ,
SONGS Ij|-:-_—t—|—T ! 2z (cont d)
I 4 S & = Thermal Overload for
Category C overload for ranstormer
Escondido Suncrest BK outage followed by ! Category C OUtageS (T‘l/L‘l)
San Luis Rey TL50001/4 outage (T-1/L-1) ' _+ line tap (2024~)
Palomar with gen drop at IV and other I X outage clement
O Suncrest BK tripped I T = \Worst Category C event is
Encina consequentially overiod .
S (2024-) ) : — bus voltage concemn Miguel BK80 or BK81 outage
| —— boundary line followed by TL50003 outage
Sycamote |
Penasquitos I (T' 1/L'1)
Oldtown i.._.._.._.._..____!
|| Mission | . .. .
| = Potential Mitigation
A CTEST i
R e | o i < New SPS to open other
Silvergate >€ o —Ecmlllo'm]’e"'a] —I—p = ; BK a.fter the T-1 Outage
OKV 500 kV Valley i o1
South Bay  eeep— L3005 | : -,"’% aS needed
YT ECO wow [ e ous < Operation Procedure on
Otaymesa >}| & N/ I \/ _ié_ FERN
Plant GP 20KV _;;_l 00KV Tusomy 4% I 7 V150004 _Eé_ . (1) the IV PST
Otaymesa E,,/ TMDPmnt@—%w : ;g %o Backup 500/230 kV BK
T Ty m@ecry T T T T T La Rosita(CFE)
& Colifornia 150 Side 15




Category C Thermal Violation (Post-1V PST #3)

Santiago/Johanna/Viejo/Serrano {SCE) Legend
' “!_"_"Eéhﬁiﬁﬁd _________________________________________ T == 500KV line & bus
=", i
NGS| | || : 230KV line & bus
SONGS | Taleaa i —'— ine & bus
30 kV [ :
T T ' | —ié— transformer
. . |
_ Escondido Category C overloads for other | i
San Luis Rey SCR-SX 230 kV line outage ! —+ ine tap
Palomar followed by TL30001/4 outage : S outage clement
(L-1/L-1) along with gen tripping !
Encina at IV I — = overload
(2017~) | —E— bus voltage concern
i S—— boundary line
Sycamote |
Penasquitos I
Oldtown |- |
! Mission |
i Suncrest I
X i i
R, leeeeeen !
S
TLSI003 Ocotillo ) North Gila : T
Silverzate —— linperial Y
BOKY 500 kY Valley 'l_.'l 5
South Bay se— L3005 L | : - H'Sﬁ
o 1 | Divieland  HDWSH
X Miguel 300 kW ——p=  Lichert {APS)
Otaymesa GP >}| A4 I X _ié_ | & FERN
Plant 230KV y 77X o |
_;;_l S0 kY TLs0m1 I LD _Eé_ . (1)
Otaymesa TMD Plant (O !
il 230kV_

La Rosita{CFE)

% California 1ISO

Shaping o Renewed Future

SCR-SX 230kV T/Ls

® Thermal Overload for
various Category B (T-1 and
G-1/T-1) when the IV PST
project is in service (2017~)

= Potential Mitigation

% DG, DR, and Energy
Storage

R/

% By-pass series cap
banks on Sunrise 500
kV line
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Category C Thermal Violation (Post-1V PST #3 cont'd)

Santiago/Johanna/Viejo/Serrano {SCE) Legend
M= T~ T T T T T T T T T Tl = 500KV line & bus
| | ! * i
SONGS |—€—|?Lega / \ | —'— 230 kV line & bus
230 kV :
LT I I : |
Category C overload for SCR- : -is_ fransformer
Escondido SX 230 kV line outage followed '
San Luis Rey by TL50001/4 outage (L-1-1) | —+ line tap
Palomar with gen drop at I'V and other |
i - . : —— t | t
é SCR-SX 230 kV line tripped | outage elemen
Encina consequenfially | - — —  overload
\ (2024~) / | —E— bus voltage concern
i —— boundary line
Sycamote |
Penasquitos i |
Oldtown i b '
|| Mission i i
| i
) [ -; Suncrest l
2. TLS0003 Ocotillo . North Gila l E
Silvergate be —t— Imperial | a5
130KV 500 KV Valley | EF‘E
South Bay  eeep— L3005 | : > “"’%
Lo 55 - Dixicland HDWSH
5 : 300 kW Liebert APS
Omecsa GP 230 kV :3_' e N I A4 _ié_ FERN (e
Plant ! rAY 75,
- _;;_I 00KV LS00 I TLS00 _Eé_ ) (1)
Otaymesa 21 / TMD Plant (9 iz
o B e e e 0KV | ' =

¥ T (Tijuana (CFE)

La Rosita{CFE)

S
<

California 1ISO

Shaping o Renewed Future

SCR-SX 230kV T/Ls
(cont’d)

®" Thermal Overload for
various Category C outages
(L-1-1) (2024)

= Potential Mitigation

X/

“ New SPS to open
other SCR-SX 230 kV
line after the first
outage as needed

% Operation Procedure

on the IV PST
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Category C Thermal Violation (Post-1V PST #4)

Santiago/Johanna/Viejo/Serrano {SCE) Legend
R R T O Tl = 500KV line & bus
| | ! * i
SONGS |—€—|;Lega | —+4—  230kVline&bus
230 kV , :
— — - ' I _ié_ transformer
|
. Escondido ; .
San Luis Rey I line tap
i
Palomar . , . —— t | t
é Category C overloads on BK80 | putage elemen
Encina and BK82 for Circuit Breaker | - — — overload
#8022 failure or various other N- I _E_ bus voltage concern
1-1 outages (2017~) :
| —— boundary line
Sycamore i
Penasquitos |
Oldtown |--—--—--—--—--—--—!
- Mission |
Suncrest I
2 |
b :
2 TL50003 . North Gila l =
Silvergate be —— Imperial | a5
230kV 500 kY Ocaotillo Valley | = \E
South Bay se— L3005 }( i | : > “"’%
- Ly o Dixiclnd  HDWSH
ECO LR . .
5 : 300 kW ——  Lichent APS
Otaymesa @P >}|Mlgue] I —i%—'p FERN o
Plant 230KV - I - |
_;;_I 500 KV TS0 I TLS0004 L i,::,,_ | (1Y)
Otaymesa TMD Plant (O !
—m— i 20KV |
Y o Tijuana (CFE) La RositalCFE)

% California 1ISO

Shaping o Renewed Future

IV 500/230 kV BK80 & BK82

= Thermal Overload for
Category C outages (CB
failure and T-1/L-1)
(2017~)

= Potential Mitigation

X/

% Swap BK81 position
with BK80

< Develop higher

emergency rating

% New SPS to drop
generation in IV

» Upgrade aged BK80 in
size of 600 MVAto 1120
MVA

>

L)

D)
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Post-Transient Voltage Instability Concern

(Post-1V PST #5)

Santiago/Johanna/Viejo/Serrano {SCE) Legend
R R T O C | == 00k line & bus
| | !  { i
SONGS |—€—|;Lega ; —+4—  230kVline&bus
230 kV , :
———es — === . ! _ié_ transformer
|
) Escondido ] . ) ™ .
San Luis Rey Category C post-transient ! line tap
Palomar voltage instability concern in [
o . . : S tage element
é the SDG&E area for losing | putage elemen
Encina TL50001/4 and TL30003/5 (L- | - — — overload
1-1) followed by possible | _E_ bus voltage concern
consequential cross tripping the :
. . . - | e — :
Sycamore tie with CFE : boundary line
- (2024) !
Penasquitos i
Oldtown i—--—--—--—--—--—--—!
- Mission |
Suncrest I
3 !
2. TLS0003 Ocotillo . North Gila : E
Silvergate be —t— Imperial | a5
OKV 500 kY Valley | Er“‘g
South Bay se— L3005 s : : > “"’%
e m— o |
Co _ié_ L+ Dixicland  HDWSH
X Miguel 500 kW ——hl Liebert {APS)
Otaymesa 2 v I ————»  FERN
Plant 230kV 7% e |
_;;_I 00KV L5000 I TLS00 _Eé_ . (1)
 Oteymesa TMD Plant (9 !
. K 2 nokl |
Y o Tijuana (CFE) La Rosita{CFE)

“& California 1ISO

Shaping o Renewed Future

= SDGE Area Post-Transient
Voltage Instability Concern
for Category C outage (L-1-
1) followed by possible
consequential cross tripping
the tie with CFE (2024)

= Potential Mitigation

% DG, DR, and Energy
Storage

% System adjustment in
SDGE & LA Basin

+» Coordinate with CFE to
modify or eliminate the
SPS that may cross
trip the 230 KV tie

Slide 19
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Harry Allen-Eldorado 500 kV project evaluation
(and development of 2014-2015 simulation model)

Luba Kravchuk
Sr. Regional Transmission Engineer

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014




Harry Allen-EI Dorado 500 kV project evaluation —
2024 base case

= 2024 Base Case:

= TEPPC 2024 V1.0 (8/1/2014) used as a starting case
= Added Pacific Corp EIM model
= Added Nevada Energy EIM model
= Update load using WECC LRS 2012 and CEC IEPR 2013
Final data
= CAISO area updates
= 2014-15 RPS portfolios
= OTC retirement and replacement
= CAISO approved transmission projects

Q California ISO Slide 2
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Harry Allen-EI Dorado 500 kV project evaluation —
2024 base case

= 2024 Base Case:

Update natural gas prices using 2013 IEPR final prices
Update emission model using 2013 IEPR final GHG prices

Update CAISO wheeling rates based on 2014 1SO TAC
forecast

Updated quick start units in CAISO
Updated flexible reserve based on NREL methodology

‘;; California ISO Slide 3
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Harry Allen-EI Dorado 500 kV project evaluation —
2019 base case

= 2019 Base Case:

= 2024 case used as a starting case

= Update load to 2019 level using WECC LRS 2012 and CEC
IEPR 2013 Final data
= CAISO area updates

= 2014-15 RPS portfolios — remove generators with in-service dates
after 2019

= OTC retirement and replacement — update to 2019 assumptions

= CAISO approved transmission projects — remove projects with in-
service dates after 2019

% California ISO Slide 4
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Harry Allen-EI Dorado 500 kV project evaluation —
2019 base case

= 2019 Base Case:

= Update natural gas prices to 2019 levels using 2013 IEPR
final prices

= Update emission model to 2019 levels using 2013 IEPR final
GHG prices

D Californi .
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Study Plan for Import Capacity Benefit Evaluation

= Assess the transfer capability on Path 46 with and without
Harry Allen-Eldorado 500 kV line project

= Studies on CAISO’s 2014/2015 TPP 2024 summer peak
base case with 33% RPS base portfolio

= Assess capacity price differences between desert
southwest and California

= Estimate capacity cost benefits based on incremental
Increase in Path 46 transfer capability and capacity price
difference

uuuuuuuuuuuuuuuuuuuuu Slide 6
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Next Steps

Kristina Osborne
Stakeholder Engagement and Policy Specialist

2014-2015 Transmission Planning Process Stakeholder Meeting
September 24-25, 2014




Next Steps

September 25 PTO presentations on mitigation solutions

September 25-  Stakeholder comments on ISO preliminary
October 9 reliability results and PTO mitigation solutions to
be submitted to regionaltransmission@-caiso.com

October 15 Request window closes. Submissions to be
submitted to requestwindow@caiso.com
October 30 Post final 2014-2015 reliability study results

e California ISO Page 2
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