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EXECUTIVE SUMMARY

Southern California Edison Company is dedicated to the safety of our customers and the communities
we serve. In this report, we set forth our update to the Commission-approved 2020-2022 Wildfire
Mitigation Plan (WMP). Our 2021 WMP Update builds on the successes of our WMP implementation to
date, incorporates the lessons we learned during WMP deployment and reflects the continued progress
we made in our analytical, engineering and process maturity in 2020.

In recent years, Californians have increasingly experienced unprecedented and destructive wildfires that
have threatened their lives, livelihoods and communities. 2020 was the worst year on record, with nearly
10,000 fires burning over 4.2 million acres and consuming about 4% of all land in California, which served
as a stark reminder that evolving climate change brings more extreme weather and impacts. Prolonged
periods of high temperatures and drought, record-high winds and lightning storms, significant buildup of
dry fuel, and continued development in the wildland urban interface are increasing the number of
wildfires and making them more dangerous. Action, collaboration and partnership among utilities,
regulators, communities, agencies and other stakeholders focused on reducing the probability and
consequence of wildfires continue to be of paramount importance.

Despite the challenges posed by the COVID-19 pandemic, we met or exceeded nearly all the goals in our
2020 plan. We installed over 960 circuit miles of covered conductor, over 6,000 fire-resistant poles and
590 weather stations while removing more than 12,200 hazard trees that could fall into power lines and
lead to ignitions.

Our 2021 WMP Update proposes:

e Additional grid hardening,

e Enhanced inspection and repair programs,

e Continuation of aggressive vegetation management,

e Increased situational awareness and response, and

e Augmented activities for Public Safety Power Shutoff (PSPS) resilience and community
engagement, particularly for underrepresented groups and our access and functional needs
(AFN) customers.

This WMP update also outlines how we have matured in our wildfire mitigation capabilities and our long-
term plan to further advance our risk-informed decision-making, data management, grid hardening and
community engagement before, during and after wildfire-related events.

While we have made considerable progress, we continue to look for opportunities to improve. We want
to thank California’s leadership — lawmakers and various agency personnel — for addressing this critically
important public safety issue. We are proud of our partnership with local governments, first responders
and the general public, who have come together to further reduce the risk of potentially devastating
wildfires.
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SCE’s Foundational Wildfire Mitigation Plan Progress

Completed in 2020

More than 960 circuit miles
installed

Identified 17 miles for 2021-22

Inspected more than 199,000
distribution structures and 35,500
transmission structures; performed
corresponding repairs and
replacements within due dates

Maintained line clearance,
completed approximately 99,500
hazard tree assessments and over
12,200 tree removals, cleared
brush at base of over 230,000 poles

More than 590 installed

5 installed

49 devices installed

3,025 fuses installed

Launched Critical Care Battery
Backup Program and pilot
programs including well water
generator rebates, residential
portable power rebate, resiliency
zones and customer equipment
resiliency microgrid (1 site)

Completed Since 2018

More than 1,480 circuit miles
installed

Performed detailed risk and
engineering analyses and identified
targeted scope

Completed more than 584,000
inspections on distribution
structures and 86,000 inspections
on transmission structures;
performed corresponding repairs
and replacements within due dates

Expanded line clearance to
recommended distances where
feasible, completed over 228,000
hazard tree assessments and
18,000 removals, expanded pole
brushing to almost all high fire risk
area distribution poles

More than 1,050 installed

166 installed. Deployment
complete across HFRA

More than 100 devices installed

More than 12,900 fuses installed

Progressed in understanding
customer- and community-specific
needs and developed targeted
programs to support critical care
Medical Baseline customers and
communities frequently impacted
by PSPS

2021-22 Forecasts

Install 1,000 circuit miles in 2021
and 1,600 circuit miles in 2022.
Scope will be added if feasible.

Approximately 4-6 miles in 2021
and 11 miles in 2022; examine
ways to make undergrounding a
more feasible long-term wildfire
mitigation solution

Risk-informed ground & aerial
inspection program to inspect over
160,000 distribution structures and
over 16,000 transmission
structures annually; option to
inspect additional areas of concern

Continue expanded line clearances;
focus on hazard tree assessments
and timely removal; brush clearing
at base of 200,000-300,000 poles

375 weather stations per year.
Additional scope being evaluated

No additional scope currently

Evaluating circuits that would
benefit from further
sectionalization

Install 330-500 fuses per year

Expand the Battery Backup
program to Medical Baseline
customers in high fire risk areas
who are income qualified. Scale
pilot programs based on learnings



SCE’s WMP ReAFFIRMS OUR COMMITMENT TO WILDFIRE MITIGATION AND PSPS RESILIENCE

The primary objective of our WMP is to safeguard public safety. This update includes an actionable,
measurable and adaptive plan for 2021 and 2022 to reduce the risk of potential wildfire-causing ignitions
associated with our electrical infrastructure in high fire risk areas (HFRA).

At the same time, we are intensely aware of the impact of planned WMP work and PSPS events on our
customers and communities, especially when compounded with the restrictions and disruptions from the
COVID-19 pandemic. Our WMP aims to strike the appropriate balance between mitigating the risk of
wildfires and these inevitable challenges, and we are committed to enhanced transparency,
communication, coordination and resiliency to help mitigate the hardships caused by de-energization
events.

Other key objectives of our WMP include:

e Increasing the resilience of our infrastructure to help minimize service disruptions during fires,
regardless of ignition source

e Improving fire agencies’ ability to detect and respond to emerging fires

e Improving coordination between utility, state and local emergency management personnel

e Reducing the impact of wildfires and wildfire mitigation efforts, including PSPS

o Effectively engaging the public about preparing for, preventing, and mitigating wildfires in our HFRA

In 2020, we successfully concluded or operationalized several WMP activities.! We have also added seven
activities based on updated engineering assessments, ignition risk analysis and community feedback. Our
2021 WMP Update includes 39 activities that underscore our commitment to allocate significant
resources to further reduce the risk of wildfires and support our communities.? We highlight some of the
key activities for each of our wildfire mitigation capabilities below that were, in part, shaped by the
successes and lessons learned since we started our targeted wildfire mitigation efforts in 2018.

Grid Design and System Hardening: Expanded Measures Are Expected to Further Reduce Wildfire Risk
From Overhead Electric Systems

Covered conductor deployment continues to be one of our most important wildfire mitigation activities.
We have deployed nearly 1,500 circuit miles of covered conductor to date and plan to deploy over 1,000
circuit miles of covered conductor in 2021. By the end of 2022, we expect to replace over 4,000 circuit

1A few activities such as quality control for detailed inspections in HFRA and vegetation management have been
incorporated as part of our on-going operations and are no longer included as WMP activities. Evaluation of new
technologies continues to be included, but not as WMP activities since their ignition or PSPS risk-reduction benefits
have not yet been validated. To streamline our presentation, we have grouped some activities that work together
to provide wildfire or PSPS mitigation benefits. An example is consolidating ground detailed inspections, aerial
detailed inspections and repairs or replacements based on the results of these inspection programs, as they work
hand-in-hand to address asset conditions that pose ignition risks. Please see Appendix 9.3 for a detailed comparison
of previous and current WMP activities.

2We have worked diligently to provide complete responses to the WMP requirements regarding these activities and
other information. However, given the timing of ongoing final validation of 2020 data, such as financial and outage
information, we note that the information provided in some instances should be considered preliminary. If there are
any material changes based on further review, SCE will promptly notify the Commission of these changes.
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miles or approximately 40% of distribution primary overhead conductors in HFRA. Though wildfire risk
reduction has been the primary criterion for prioritizing where covered conductor is installed, we are also
assessing circuit segments where covered conductor installation can mitigate the need for PSPS de-
energizations. Wood poles in HFRA are being replaced with fire-resistant poles or poles with fire-resistant
wrapping as well. We are undergrounding circuit segments based on several factors, including their PSPS
history, limited egress routes, terrain and community feedback. Though the 2021 scope is selective due
to high costs and long construction lead times, we are examining ways to make undergrounding a more
feasible long-term wildfire mitigation solution. We are adding three new system hardening initiatives —
remediation of long conductor spans at risk of conductor clashes, replacement of C-Hooks installed on
transmission structures and replacement of vertical switches — identified through engineering analysis,
risk-informed inspection in HFRA and learnings from recent wildfire events elsewhere in California. In
addition, we are planning the deployment of a microgrid pilot to provide backup power during PSPS.

Asset Management and Inspections: Structures Responsible for 99% of the Wildfire Risk Will Be
Inspected

We perform risk-informed inspections and remediations in HFRA that go beyond compliance
requirements in scope, frequency and approach. Asset conditions and location-specific fire risks change
often between multiyear compliance cycles for inspection. Even with annual inspections, potential
ignition risks found each cycle, underscore this program’s efficacy. Detailed ground and aerial inspections
are conducted to obtain 360-degree views of overhead structures and equipment. Repairs or
replacements based on safety, reliability or ignition risks identified, are completed within the pre-
established compliance timelines. In 2021, nearly 60% of distribution and approximately 50% of
transmission structures in HFRA will be inspected. The assets included in these inspections account for
99% of the wildfire risk in HFRA. In 2020, based on the emergent risks during the fire season, supplemental
inspections were needed in targeted locations with high dry fuel- and wind-driven risks to further reduce
the probability of ignitions. For 2021, we are including the option for such targeted reinspection of assets
based on observed risk factors associated with prevailing weather and fire conditions. We are also
developing and implementing mobile inspection tools and data management systems to improve
inspection data quality and reduce inspection cycle time.

Vegetation Management: New Platform Will Increase Efficiency and Enable Advanced Analytics

Given the importance of vegetation management to reduce the risk of wildfires, we are continuing our
multipronged approach, to reduce vegetation contact with electrical lines and equipment by not only
maintaining line clearances, but also by remediating trees that can fall into lines and removing brush
around our poles. Furthermore, we are investing in an integrated software platform that will help
streamline scheduling and processing of the enormous volumes of work, improve data management and
facilitate advanced analytics and predictive modeling across all vegetation management activities.

Situational Awareness and Weather Forecasting: Additional Weather Stations, Satellite Imagery and
Advanced Technology Will Boost Capabilities

We continue to advance our weather modeling and situational awareness capabilities to better
understand wildfire risks and more precisely target PSPS de-energization events to affect as few
customers as possible, while still addressing dangerous fire threat conditions. Since program inception in
2018, we have installed more than 1,000 weather stations in our HFRA. In 2021, we will continue to
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progressively deploy hundreds of additional weather stations to further our predictive modeling
capabilities regarding potentially dangerous winds and elevated fire potential. We are also implementing
a host of technology advancements in 2021, such as a next-generation weather modeling system and
integration of satellite imagery to collect additional information on weather, fuels and fire activity. In
addition to our weather-related situational awareness initiatives, we are also seeking to improve the
monitoring of potential issues on our system through advanced Early Fault Detection technologies.

Grid Operations and Protocols: Resources Dedicated to Refining Circuit-Specific Measures

We are continuing to assess and adjust our operational protocols to prepare for extreme fire risk events,
including circuit-specific plans for sectionalization, equipment settings and patrols ahead of potential PSPS
events. This includes a dedicated and trained incident management team (IMT), heightened efforts on
community engagement and customer communication before, during and after events, as well as an
expanded customer care program. Additional details about our PSPS-related efforts are described in more
detail below.

Emergency Planning and Preparedness: Trained Workforce Is Ready to Restore Power and Assist
Customers

We remain prepared to serve our customers and help them face emergencies that disrupt their electrical
service. In the event of a major emergency, we have a dedicated customer support team to assist
impacted customers. Our highly qualified workforce is trained on protocols to restore power safely and
quickly after de-energization events. We have a process in place to learn about our performance, and
improve on our responses. We discuss this in more detail below.

Stakeholder Cooperation and Community Engagement: Strong Partnerships Increase Outreach to Hard-

to Reach Customer Groups, Provide Aerial Resources for Fire Agencies

We are working ever-more closely with our customers, local and tribal government agencies, fire agencies,

community-based organizations (CBOs) and other utilities on emergency planning, incident management

and outreach. In 2020, we:

e Conducted nine virtual community meetings

e Held PowerTalks with residential and business customers to provide information on outages and
outage management

e Led resiliency workshops for water agencies, telecommunication companies and school districts

e Met with government and business associations to discuss their concerns and offer solutions

e Developed strong partnerships with approximately 50 CBOs to increase the effectiveness of our
customer outreach, especially for hard-to-reach groups

In 2021, we are targeting much of our engagement efforts on communities heavily impacted by PSPS and
actively evaluating and refining our stakeholder coordination and customer outreach approaches based
on feedback on 2020 events. We have instituted a formal feedback process to help us incorporate specific
critiques and recommendations.

Despite California’s investment in firefighting resources, 2020 underscored the strain put on fire agencies
with the growth of large fires. After a successful limited-scale partnership with the Orange County Fire
Authority in 2020, we are partnering with the fire agencies in our service area to provide temporary

9



mitigation of up to five aerial resources such as helitankers to bolster firefighting capabilities, primarily to
protect electrical infrastructure during fires for service resilience to our customers.?

Risk Assessment and Mapping: Improved Risk Models and Incorporating PSPS Risks Will Help Prioritize
Work Even More Effectively

In 2020, we met some significant milestones in enhancing our risk analytics. We integrated our enterprise-
level risk modeling approach with the asset- and location-specific risk models, transitioned to a new
ignition consequence modeling tool that uses expanded historical data at higher granularity and
developed asset-specific probability of ignition models for transmission and sub-transmission assets in
addition to the distribution asset models built previously. Furthermore, we supplemented our wildfire risk
model to include PSPS as part of the overall risk, thus more accurately accounting for risks impacting our
customers and risk reduction associated with our wildfire mitigation activities. These improvements
enable us to drive consistent risk-informed decision-making at the enterprise and activity levels, help us
more accurately estimate risk along the grid and risk to our communities and better target how much
work to do where and when.

Resource Allocation Methodology: Risk Analysis Along with Operational Considerations Help Us Direct
Our Resources

We have performed risk-reduction and risk-spend efficiency (RSE) calculations using the granular
approach mentioned in Risk Assessment and Mapping above. This provides a more accurate
understanding of relative risk buy down with any WMP activity and enables us to more consistently
evaluate the relative risk-reduction benefits of our portfolio of WMP activities. We are using the results
of our risk analyses to make more informed decisions when validating selected wildfire mitigation
activities and prioritizing resource allocation within a WMP activity. We note that RSE, while an important
and valuable input, is not, and should not, be the only factor used to develop or execute a risk mitigation
plan. The RSE metric does not account for certain operational realities, including planning and execution
lead times, resource constraints, work management efficiencies, ability to target specific risk drivers and
regulatory compliance requirements. We consider these additional factors while determining the type
and volume of work undertaken to reduce wildfire and PSPS risks in a timely manner.

Data Governance: Focus on Data Quality Will Enable Next-Generation Geospatial and Risk Analytics and
Automated Processing of Inspection Images

We are enhancing our data quality and consistency, enabling next-generation geospatial and risk analytics
and automating data sharing and reporting capabilities by developing a centralized cloud-based data
repository and data platform that integrates information from disparate sources. This will also enhance
our data management capability and enable automated processing of asset inspection images, thereby
increasing efficiency and reducing human error. For example, just in 2020, our aerial inspections
generated approximately 5 million images. Having centralized geospatial data eliminates the need to
extract and consolidate data for each instance of data-sharing and enables standardization and
automation of reports. Going forward, we can store such large and growing volumes of data, increase the

3 Between Oct. 1 — Dec. 15, 2020, the leased Coulson-Unical CH-47 helitanker made 145 water drops (308,000
gallons) over four fires.
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accuracy and productivity of image analysis to determine repairs and replacements needed and enhance
our risk modeling capabilities using higher quality asset condition information.

SCE IS DETERMINED TO IMPROVE PSPS PROTOCOLS AND MITIGATE PSPS IMPACTS

PSPS is a necessary mitigation to protect public safety under extreme conditions that we use as a last
resort. We recognize and appreciate the impact of PSPS events on our customers. Keeping the lights on,
and everything else electricity powers, is in our DNA, and we do not take lightly any decision to proactively
de-energize portions of the grid. Though the frequency and scope of PSPS events are expected to lessen
as we execute our WMP activities, PSPS will have to remain available as a tool to mitigate wildfire risk
during severe weather and high Fire Potential Index events. In 2019 and 2020, our post-patrols found
approximately 60 incidents of wind-related damage that could have potentially caused ignitions, and
there were likely many more that could not be observed after the events.

Our highly trained PSPS IMT plans and executes our PSPS protocols designed to maximize effectiveness
while reducing the negative impacts to customers, by limiting de-energizations to specific circuit segments
and facilitating the swift and safe restoration of power. In 2020, we transitioned to a dedicated IMT model
for knowledge continuity and operational consistency from event to event and to help focus on
continuous improvement between events.

By all accounts, 2020 was an extreme weather and fire season. In fact, five of the six largest wildfires in
California’s history took place last year and average rainfall totals across Central and Southern California
remained 50%-75% below normal through mid-January 2021. Such drought conditions, coupled with
exceedingly low fuel moisture and very strong wind gusts, increased the risk for ignition and spread of
catastrophic wildfires, putting us on alert for, and at times necessitating, PSPS events. Firefighting
resources were strained in our service area and across the state, and the dry fuels accumulation increased
the potential consequence of any ignition. The threats posed by these abnormal weather conditions
meant that many customers were affected on multiple occasions, including holidays and while customers
were trying to work and attend classes from home in compliance with stay-at-home orders.

Despite the adverse conditions, 2020 demonstrated the extraordinary efforts of the women and men of
our company to prepare for and conduct necessary PSPS to protect life and property, partner with
communities, fire agencies and other stakeholders and support our customers in time-tested, novel and
sometimes individualized ways. Compared to 2019, we were able to reduce the average duration of PSPS
events by 33% and customer minutes of interruption by 22%. Of the circuits de-energized in 2019, 46%
did not experience PSPS in 2020. We also considerably increased utilization of sectionalization devices to
limit the scope of PSPS and the largest event in 2020 impacted 38% fewer customers than the largest
eventin 2019.

We are investing in enhanced circuit mitigations, customer care, external communication, notification
processes and technologies. This includes expanding circuit-specific grid hardening and PSPS mitigation
plans, especially for frequently impacted circuits. For example, our current plans for 2021 include
installation of covered conductor on more than 100 circuit segments that were de-energized during PSPS
events. We are assessing potential expansion of this scope. We are also refining our PSPS thresholds
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informed by improved weather and fire modeling along with completed grid hardening. In 2020, we
contracted with 56 Community Resource Centers, an increase of 300% over 2019, and deployed eight
Community Crew Vehicles to provide information and services to customers during PSPS de-energization
events and will continue to provide this support in 2021. In this upcoming year, we are expanding our
customer care portfolio to better support Medical Baseline customers and help with community resiliency
zones. We are redesigning our grid protocols and customer notifications processes to address specific
concerns and feedback from county partners and are collaborating with heavily impacted communities
for education, outreach and critical infrastructure planning support to help other entities providing critical
services be more resilient as well.

Of the customers who experienced PSPS de-energizations in 2020, approximately 27,000 fewer customers
are expected to experience PSPS events in 2021 under the same weather conditions. Almost half of these
customers are not expected to experience PSPS again.

Notwithstanding improved PSPS operations, more of our customers experienced PSPS de-energizations
in 2020 largely due to weather, and our communication efforts did not meet the needs and expectations
of our customers and agency partners. In light of recent feedback, we are taking a fresh and hard look at
finding ways to further reduce PSPS de-energizations and meet community and regulatory expectations
in terms of sharing our PSPS decision-making approach; keeping our customers informed more effectively;
improving communication and coordination with regulators, local governments, fire agencies and other
partners; and providing our customers, especially Medical Baseline and AFN customers, with more
resiliency options and financial help. The action plan that we was submitted on Feb. 12, 2021 will and
provided details on the concrete steps we will take to deliver tangible improvements (see Section 9.11 for
the PSPS Corrective Action Plan). We can and will do better going forward.

FURTHER ADVANCEMENTS IN SCE’S WILDFIRE CAPABILITY MATURITY EXPECTED THROUGH 2025

We have made great strides in developing our wildfire mitigation capabilities, going beyond minimum
regulatory requirements in several key areas, increasingly relying on data and advanced analytics to plan
and prioritize resource allocation for wildfire risk mitigation and establishing robust operational processes
for planning, preparedness and stakeholder engagement. For example, we have incorporated risk, as
determined by predictive modeling of equipment failure and consequences, to schedule inspections. We
are maintaining our advanced capabilities in several areas, including emergency planning and
preparedness. One of the critical areas we are focusing on this year and the near future is better data
management, advanced analytics and automation that will be foundational to our continued progress in
grid hardening, asset management, vegetation management and grid operations among other activities.

We continue to support the refinement and utilization of a wildfire mitigation capability maturity model.
It can help identify, share and continually improve a suite of best practices and lessons learned to combat
the growing risk of wildfires. Our responses to the survey questions for 2021 maturity reflect the progress
we made in 2020 along with a clearer understanding of the Wildfire Safety Division’s (WSD) intent in these
guestions. Our assessment of our expected 2023 capability maturity assumes full deployment of the
activities proposed in this WMP update. As outlined in our long-term plan for wildfire mitigation, we
expect to achieve high maturity across all categories by 2025. We agree with the WSD’s goal of
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transitioning from compliance-based activities to risk-informed planning and execution; it is therefore
critically important to conduct an assessment of the current regulatory structure and processes for scope
and funding approval of risk mitigation activities, to achieve higher levels of maturity.

In 2020, the inaugural process for developing the maturity model and the compressed timelines for
various WMP-related regulatory activities did not afford incorporation of participant comments. We look
forward to a public process working with the WSD to modify and refine this survey and the scoring
mechanism for subsequent cycles to better align with a shared understanding of utility operations and
the necessary evolution of wildfire mitigation capabilities in California. This is especially important as the
capability maturity model is an important consideration for developing and executing our long-term
WMP, which requires significant resources, funding allocation and long execution lead times in some
areas.

SCE DRIVES IMPROVEMENTS THROUGH APPROPRIATE USE OF METRICS

Metrics and underlying data are critical components for WMP development, execution and evaluation,
but we continue to emphasize that the near-term focus should be on efficient implementation of our
planned activities, while the assessment of whether the activities are having the desired and expected
impact on risk reduction should be measured over a longer time horizon. A clear distinction is necessary
between metrics that can help monitor compliance with approved WMPs and those that can help evaluate
the effectiveness of these approved plans and inform future WMP updates.

As in 2019 and 2020, we provide annual program targets for each WMP activity, which establish goals to
evaluate compliance. As stated in previous filings and submittals, tracking program targets for approved
WMPs is the best means of determining progress and assessing WMP compliance in the near term.

We previously proposed a few outcome-based or effectiveness metrics that we believe our mitigations
will help improve, and when normalized for weather and other exogenous factors and analyzed for trends,
can be used to measure the efficacy of our wildfire mitigation work and inform any required modifications.
These metrics include CPUC reportable ignitions, faults and energized downed wire events in HFRA along
with the number of customers impacted, average duration of PSPS events and timeliness and accuracy of
PSPS notifications. Prudent grid operations, maintenance and upgrades will not eliminate risk entirely, but
over time and cumulatively, will result in an overall improvement in these outcome-based metrics. These
metrics, however, cannot be used to measure progress or compliance per approved plans in the short
term. Other metrics such as safety incidents, acres burned or structures destroyed, though important to
understand and drive California’s fire mitigation efforts, are impacted by factors and circumstances such
as climate change, fire-suppression efforts and fire response, that are largely outside of the utility’s
control. Therefore, only applicable outcome-based metrics should be selected for WMPs.

We look forward to collaborating with the WSD, utilities and other stakeholders to agree on how the
outcome-based metrics should be appropriately measured and used to draw pertinent conclusions.
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WE WILL REMAIN ADAPTABLE IN 2021 TO IMPROVE AND ADDRESS EMERGENT ISSUES

Our understanding of wildfire and PSPS risks and the efforts we need to undertake to effectively mitigate
these risks has evolved over the last year based on new information and stakeholder feedback and
analysis, as discussed above. The scope and cost forecasts for 2021 and 2022 in this update are therefore
different from what we set forth in our 2021 General Rate Case (GRC) filed in August 2019 and our 2020
WMP submitted in February 2020. We remain flexible to incorporate the guidance in our pending 2021
GRC Decision and hope and expect that the cost recovery mechanism approved there will reflect the
dynamic scope of activities envisioned by the WMP annual update and change order processes. We will
continue to reevaluate asset- and location-specific risks, benefits and mitigation needs, and will modify or
adjust our plan accordingly to better utilize constrained resources and funds for risk reduction. Though
regulatory and stakeholder expectations regarding wildfire mitigation continue to increase, we are always
looking for operational efficiencies, and that aim — to prudently execute the appropriate scope of work
— is no different for our wildfire mitigation activities.

Finally, as evidenced in 2020, unexpected challenges such as the COVID-19 pandemic may require us to
change the work we do and how we do it, and we commit to vigilance and flexibility to meet emergent
needs of our customers and the grid that serves them.

CONCLUSION

The 2020 wildfire season clearly demonstrated the continued urgency of wildfire prevention, response
and emergency preparedness. Our employees work hard to help protect our customers and communities
from the threat of wildfires. Despite the challenges presented by the pandemic, we met or exceeded
nearly all the goals in our 2020 plan.

At the same time, we know there are areas for improvement and more work to be done. Our 2021 WMP
Update builds upon our Grid Safety and Resilience Plan, previous WMPs and our 2021 GRC proposal,
incorporating progress made and lessons learned regarding wildfire mitigation since 2018. It includes
additional inspections and remediations in targeted areas based on emergent fire weather conditions,
augmenting our system hardening activities to target higher-risk conductor spans, switches and hardware,
providing aerial fire-suppression resources such as helitankers to fire agencies and establishing central
data platforms for next-generation data analytics and governance. It provides a plan that effectively
demonstrates prudent operation of the grid and customer care with measurable and actionable targets.

We are committed to finding opportunities to reduce the impacts of PSPS events on our customers. With
another year of PSPS data to work with, we will continue to review opportunities to accelerate mitigations
for circuits that are frequently subject to PSPS events so we can reduce the size, frequency and duration
of these events. We will be expanding our battery backup program to include all income-qualified Medical
Baseline customers in addition to critical care customers. Community outreach will continue, especially
to AFN customers, emphasizing both PSPS readiness and emergency preparedness.

We look forward to continuing to work with state policymakers, local government officials, CBOs and
other stakeholders to build a more resilient California.
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1 PERSONS RESPONSIBLE FOR EXECUTING THE WMP

Provide contact information of the responsible person(s) executing the plan, including

e FExecutive level with overall responsibility, with position title and contact information (telephone
and email).

e Program owners, individually identified with position title contact information (telephone and
email) specific to each component of the plan

Due to the broad nature of the work being outlined in this WMP, multiple Organizational Units within SCE
are responsible for executing the specific wildfire activities. The accountable areas include Transmission
& Distribution (T&D), Customer Service, Safety, Security, & Business Resiliency, and Generation.
Overarching execution and oversight of this WMP is provided under the direction of Steve Powell,
Executive Vice President of Operations.

The program owners of the components of SCE’s wildfire mitigation strategies and programs are outlined
below by the WMP initiatives and subsections in Section 7.3.1, which includes the details of SCE’s wildfire
mitigation activities. The data and descriptions included in Chapters 2 through 6 and Chapter 8 support
these WMP activities. Certain subsections in Section 7.3.1 do not have specific wildfire activities but have
important supporting roles. Therefore, they are included in Table SCE 1-1* and reference multiple
organizational units due to the cross-functional nature of several of those sections.

Table SCE 1-1
2021 Wildfire Mitigation Initiatives by Operating Unit and Department

Wildfire Mitigation Program Owner(s) Contact Information
Initiatives
Overall WMP Oversight e Steve Powell, Executive Vice e (626)302-7834
President, Operations Steve.Powell@sce.com

7.3.1 —Risk Assessment |¢ Robert LeMoine, Director (Enterprise

(626) 302-4476

and Mapping Risk Management & Insurance) Robert.F.LeMoine@sce.com

e Jose Goizueta, Director (T&D-Asset (909) 274-1133
Management, Strategy & Engineering Jose.Ramon.Goizueta@sce.com
(AMSE))

41n this WMP, SCE has included several of its own tables and figures separate from Tables 1-12 included in the
Guidelines. Because the Guidelines tables are numbered in sequence without regard to the WMP numerical sections,
SCE’s tables and figures are labeled Table SCE and Figure SCE and then the first number in the section they appear,
i.e., Table SCE 1, Table SCE 5, etc., in order to differentiate between the tables required in the Guidelines and SCE’s
tables and for consistency regarding figures.
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Wildfire Mitigation
Initiatives

Program Owner(s)

Contact Information

7.3.2 — Situational
Awareness and
Forecasting

e Weather Stations (SA-
1)

e Fire Potential Index
(FPI) (SA-2)

e Weather and Fuels
Modeling System (SA-
3)

e Fire Spread Modeling
(SA-4)

e Fuel Sampling Program
(SA-5)

e Remote Sensing /
Satellite Fuel Moisture
(SA-7)

e Fire Science
Enhancements (SA-8)

e Distribution Fault
Anticipation (DFA) (SA-
9)

Donald Daigler, Director (Safety, °
Security & Business Resiliency) (SA-1,

2,3,4,5,7,8)

Russell Ragsdale, Director (T&D-Asset
Management, Strategy & Engineering)

(SA-9)

(626) 302 1389
Donald.Daigler@sce.com

(626) 302-3133
Russell.Ragsdale@sce.com

7.3.3 — Grid Design and

System Hardening

e Covered Conductor
(SH-1)

e Undergrounding
Overhead Conductor
(SH-2)

e Branch Line Protection
Strategy (SH-4)

e Installation of System
Automation
Equipment — Remote
Controlled Automatic
Recloser/Remote
Controlled Switch
(RAR/RCS) (SH-5)

Russell Ragsdale, Director (T&D-Asset
Management, Strategy & Engineering)
(SH-1,2,4,5,6,7,8, 10, 12,

Jim Buerkle, Director (Generation) .

(SH-11)

(626) 302-3133
Russell.Ragsdale@sce.com

13, 14)

(626) 302-0500
Jim.Buerkle@sce.com
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Wildfire Mitigation
Initiatives

Program Owner(s)

Contact Information

e Circuit Breaker Relay
Hardware for Fast
Curve (SH-6)

e Circuit Evaluation for
PSPS-Driven Grid
Hardening Work (SH-7)

e Transmission Open
Phase Detection (SH-
8)

e Tree Attachment
Remediation (SH-10)

e Legacy Facilities (SH-
11)

e Microgrid Assessment
(SH-12)

e C-Hooks (SH-13)

e LSI (SH-14)

e Vertical Switches (SH-
15)

7.3.4 — Asset Management
and Inspections

e Distribution Ground /
Aerial Inspections and
Remediations (IN-1.1)

e Transmission Ground /
Aerial Inspections and
Remediations (IN-1.2)

e Infrared Inspection of
Energized Overhead
Distribution Facilities
and Equipment (IN-3)

e Infrared Inspection,
Corona Scanning, and
High Definition
Imagery of Energized
Overhead
Transmission Facilities
and Equipment (IN-4)

e Generation
Inspections and

Remediations (IN-5)

o
e Jim Buerkle, Director (Generation) (IN-

Raymond Fugere, Principal Manager
(T&D-Asset Management, Strategy &

Engineering)
(IN-1.1, 1.2, 3, 4, 8)

8)

(909) 274-6340
Raymond.Fugere@sce.com

(626) 302-0500
Jim.Buerkle@sce.com
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Wildfire Mitigation
Initiatives

Program Owner(s)

Contact Information

e Inspection Work
Management Tools
(IN-8)

7.3.5 — Vegetation
Management and
Inspections

e Hazard Tree
Management Program
(VM-1)

e Expanded Pole
Brushing (VM-2)

e Expanded Clearances
for Legacy Facilities
(VM-3)

e Dead and Dying Tree
Removal (VM-4)

e VM Work
Management Tool
(Arbora) (VM-6)

Melanie Jocelyn, Principal Manager
(T&D-Compliance & Operational
Support)

(VM-1,2,4,6)

James Buerkle, Director (Generation)
VM-3

(909) 274-1236
Melanie.Jocelyn@sce.com

(626) 302-0500
Jim.Buerkle@sce.com

7.3.6 — Grid Operations
and Protocols
e Customer Care
Programs (PSPS-2)

Donald Daigler, Director (Safety,
Security & Business Resiliency)

Jessica Lim, Principal Manager
(Customer Service — Customer
Programs and Services)

(626) 302 1389
Donald.Daigler@sce.com

(626) 302-0819
Jessica.Lim@sce.com

7.3.7 — Data Governance
o Wildfire Safety Data
Mart and Data
Management
(WiSDM/Ezy) (DG-1)

Ranbir Sekhon, Director (Business
Transformation)

Donald Daigler, Director (Safety,
Security & Business Resiliency)

Russell Ragsdale, Director (T&D-Asset
Management, Strategy & Engineering)

Jose Goizueta, Director (T&D-Asset
Management, Strategy & Engineering)

Raymond Fugere, Principal Manager
(T&D-Asset Management, Strategy &
Engineering)

(626) 302-1649
Ranbir.Sekhon@sce.com

(626) 302 1389
Donald.Daigler@sce.com

(626) 302-3133
Russell.Ragsdale@sce.com

(909) 274-1133
Jose.Ramon.Goizueta@sce.com

(909) 274-6340
Raymond.Fugere@sce.com
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Wildfire Mitigation
Initiatives

Program Owner(s)

Contact Information

7.3.8 — Resource
Allocation Methodology

Robert LeMoine, Director (Enterprise
Risk Management & Insurance)

Dana Cabbell, Director (T&D-
Integrated System Strategy)

(626) 302-4476
Robert.F.LeMoine@sce.com

(909) 274-1588
Dana.Cabbell@sce.com

7.3.9 — Emergency
Planning & Preparedness

e SCE Emergency
Response Training
(DEP-2)

Donald Daigler, Director (Safety,
Security & Business Resiliency)

Jessica Lim, Principal Manager
(Customer Service-Customer
Programs and Services)

(626) 302-1389
Donald.Daigler@sce.com

(626) 302-0819
Jessica.Lim@sce.com

7.3.10 — Stakeholder
Cooperation and
Community Engagement

e Customer Education
and Engagement —
Community Meetings
(DEP-1.2)

e Customer Education
and Engagement —
Marketing Campaign
(DEP-1.3)

e Customer Research
and Education (DEP-4)

e Aerial Suppression
(DEP-5)

Donald Daigler, Director (Safety,
Security & Business Resiliency)
(DEP-5)

Jessica Lim, Principal Manager
(Customer Service-Customer
Programs and Services)
(DEP-1.2,1.3,4)

(626) 302-1389
Donald.Daigler@sce.com

(626) 302-0819
Jessica.Lim@sce.com
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1.1 VERIFICATION

Complete the following verification for the WMP submission:

Rule 1.11 Verification

| am an officer of the applicant corporation herein, and am authorized to make this verification on its
behalf. The statements in the foregoing document are true of my own knowledge, except as to matters
which are therein stated on information or belief, and as to those matters | believe them to be true.

| declare under penalty of perjury that the foregoing is true and correct.

Executed on 5th of February, 2021.

reoled

Steve Powell

Executive Vice President of Operations
SOUTHERN CALIFORNIA EDISON COMPANY
2244 Walnut Grove Avenue

Rosemead, CA 91770
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2 ADHERENCE TO STATUTORY REQUIREMENTS

Section 2 comprises a “check list” of the CPUC Code Sec. 8386 (c) requirements and subparts. Each utility
shall both affirm that the WMP addresses each requirement AND cite the Section or Page Number where
it is more fully described (whether in Executive Summary or other section of the WMP).

Mark the following table with the location of each requirement. If requirement is located in multiple areas,
mention all WMP sections and pages, separated by semi-colon (e.g., Section 5, pg. 30-32; Section 7, pg.
43)

(22) Cites Any other information that the Wildfire Safety Division might require.

Table 2-1
Adherence to Statutory Requirements
Require- Description WMP Section

ment

1 An accounting of the responsibilities of persons responsible for executing the | Chapter 1
plan

2 The objectives of the plan Section 5.2

3 A description of the preventive strategies and programs to be adopted by Sections 4.2,
the electrical corporation to minimize the risk of its electrical lines and 52,7.1,7.3

equipment causing catastrophic wildfires, including consideration of
dynamic climate change risks
4 A description of the metrics the electrical corporation plans to use to Chapter 6
evaluate the plan’s performance and the assumptions that underlie the use
of those metrics

5 A discussion of how the application of previously identified metrics to Section 4.1
previous plan performances has informed the plan
6 Protocols for disabling reclosers and deenergizing portions of the electrical Section

distribution system that consider the associated impacts on public safety. As | 7.3.6.1
part of these protocols, each electrical corporation shall include protocols
related to mitigating the public safety impacts of disabling reclosers and
deenergizing portions of the electrical distribution system that consider the
impacts on all of the aspects listed in PU Code 8386¢
7 Appropriate and feasible procedures for notifying a customer who may be Sections 8.2,
impacted by the deenergizing of electrical lines, including procedures for 8.4
those customers receiving a medical baseline allowance as described in
paragraph (6). The procedures shall direct notification to all public safety
offices, critical first responders, health care facilities, and operators of
telecommunications infrastructure with premises within the footprint of
potential deenergization for a given event
8 Plans for vegetation management Sections 5.2,
5.4,7.1,7.2,
7.3.5
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10

11

12

13

14

15

16

17

18

19

20

Plans for inspections of the electrical corporation’s electrical infrastructure

Protocols for the deenergization of the electrical corporation’s transmission
infrastructure, for instances when the deenergization may impact customers
who, or entities that, are dependent upon the infrastructure

A list that identifies, describes, and prioritizes all wildfire risks, and drivers for
those risks, throughout the electrical corporation’s service territory, including
all relevant wildfire risk and risk mitigation information that is part of the
Safety Model Assessment Proceeding and the Risk Assessment Mitigation
Phase filings

A description of how the plan accounts for the wildfire risk identified in the
electrical corporation’s Risk Assessment Mitigation Phase filing

A description of the actions the electrical corporation will take to ensure its
system will achieve the highest level of safety, reliability, and resiliency, and
to ensure that its system is prepared for a major event, including hardening
and modernizing its infrastructure with improved engineering, system
design, standards, equipment, and facilities, such as undergrounding,
insulation of distribution wires, and pole replacement

A description of where and how the electrical corporation considered
undergrounding electrical distribution lines within those areas of its service
territory identified to have the highest wildfire risk in a commission fire
threat map

A showing that the electrical corporation has an adequately sized and
trained workforce to promptly restore service after a major event, taking
into account employees of other utilities pursuant to mutual aid agreements
and employees of entities that have entered into contracts with the
electrical corporation

Identification of any geographic area in the electrical corporation’s service
territory that is a higher wildfire threat than is currently identified in a
commission fire threat map, and where the commission should consider
expanding the high fire threat district based on new information or changes
in the environment

A methodology for identifying and presenting enterprise wide safety risk
and wildfire-related risk that is consistent with the methodology used by
other electrical corporations unless the commission determines otherwise
A description of how the plan is consistent with the electrical corporation’s
disaster and emergency preparedness plan prepared pursuant to Section
768.6, including plans to restore service and community outreach

A statement of how the electrical corporation will restore service after a
wildfire

Protocols for compliance with requirements adopted by the commission
regarding activities to support customers during and after a wildfire, outage
reporting, support for low-income customers, billing adjustments, deposit
waivers, extended payment plans, suspension of disconnection and
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nonpayment fees, repair processing and timing, access to electrical
corporation representatives, and emergency communications

A description of the processes and procedures the electrical corporation will
use to do the following:

(A) Monitor and audit the implementation of the plan.

(B) Identify any deficiencies in the plan or the plan’s implementation and
correct those deficiencies.

(C) Monitor and audit the effectiveness of electrical line and equipment
inspections, including inspections performed by contractors, carried out
under the plan and other applicable statutes and commission rules.
Guidance-9 - Insufficient Discussion of Pilot Programs: SCE shall detail i. all
pilot programs or demonstrations identified in its WMP; ii. status of the
pilot, including where pilots have been initiated and whether the pilot is
progressing toward broader adoption; iii. results of the pilot, including
guantitative performance metrics and quantitative risk reduction benefits;
iv. How the electrical corporation remedies ignitions or faults revealed
during the pilot on a schedule that promptly mitigates the risk of such
ignition or fault, and incorporates such mitigation into its operational
practices; and v. a proposal for how to expand use of the technology if it
reduces ignition risk materially

SCE-5 — Detailed Timeline of WRRM Implementation Not Provided: SCE
shall provide i. the status of implementation of WRRM; ii. a description of
how it plans to use WRRM to evaluate its 2020 WMP initiatives, including
how it will make future decisions based on this model; iii. all factors it will
consider in this evaluation; iv. changes to 2020 WMP initiative type, scope,
or priority being considered as a result of WRRM implementation and
resultant outputs; and v. a description of whether information from the
evaluation of 2020 WMP initiatives will be used to inform scoping of those
initiatives or adjustments to those initiatives in 2021 and beyond, and if yes,
a description if the criteria (including quantitative metrics) used to inform
those adjustments and provision of those metrics.

SCE-9 — Lack of Detail regarding Pole Loading Assessment Program: SCE
shall submit Geographical Information System (GIS) files detailing: i. areas
where Pole Loading Program (PLP) assessments have been completed
during the prior reporting period; ii. areas where PLP assessments are
planned for the following quarter

SCE-20 - Potential notification fatigue from frequency of PSPS
communications Quarterly Report (QR): SCE shall detail i. its plans for
ensuring PSPS notifications are both timely and accurate; ii. the number of
PSPS events initiated during the prior quarter; iii. the number of pre-event
notifications sent for each event; iv. the number of false-positive pre-event
notifications (i.e., a customer was notified of an impending PSPS event that
did not occur) for each event

Guidance 3- Action SCE-1: In its 2021 WMP update, SCE shall: 1) provide a
table and narrative similar to that provided in the RCP filing that includes all
136 initiatives from the 2020 WMP, as well as any additional initiatives
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27

28

29

30

31

32

33

34

added in the 2021 filing, and 2) provide additional narrative about the
choice of model(s) being used for each initiative.

Guidance 3- Action SCE-2: In its 2021 WMP update, SCE shall: 1) describe
how it determined 5,000 as the setpoint for distinction of ignition outcomes,
2) provide the range of historical data used for wildfire consequence
modeling, and any non-SCE data used, 3) provide the algorithm(s) used to
calculate the unitless risk score and baseline wildfire risk score for both
distribution and transmission, and 4 describe the useful life of each
mitigation, and provide how such was calculated.

Guidance-3- Action SCE-3: In its 2021 WMP update, SCE shall: 1) provide
each asset-specific Point of Ignition model, 2) describe the frequency and
method(s) in which POl models are tested for accuracy, and 3) describe the
frequency in which SCE plans on updating POl models, including details on
what will be updated.

Guidance-3- Action SCE-4: In its 2021 WMP update, SCE shall: 1) describe
how all the models outlined in SCE’s RCP response interact with one
another, and 2) describe the process SCE uses to determine when to use
each model.

SCE-2- Action SCE-5: In its 2021 WMP update, SCE shall provide the specific
protocols, including supporting documentation (e.g. reports, analysis,
procedures, checklists, etc.), used for determining outages.

SCE-2- Action SCE-6: In its 2021 WMP update, SCE shall provide all
supporting documentation (e.g. reports, analysis, procedures, checklists,
etc.) relating to its “deeper investigations into ignitions”.

SCE-2- Action SCE-7: In its 2021 WMP update, SCE shall provide the number
and percentage of crew-initiated interruptions classified as equipment
failures.

SCE-2- Action SCE-8: In its 2021 WMP update, SCE shall 1) explain how it
determines which staff are required to take outage determination training,
and 2) describe how SCE tracks that the mandatory outage determination
training is properly taken and continued to be taken by such staff.

SCE-2- Action SCE-9: In its 2021 WMP update, SCE shall 1) explain how it
determines which outage-related staff are required to receive the at least
16 hours of continuing education every two years, and 2) describe how SCE
tracks that the training is properly taken and continued to be taken by such
staff.

24

Section 9.6

Section 9.6

Section 9.6

Will be
submitted as
part of SCE’s
February 26
Supplemental
Filing

Will be
submitted as
part of SCE’s
February 26
Supplemental
Filing

Will be
submitted as
part of SCE’s
February 26
Supplemental
Filing

Will be
submitted as
part of SCE’s
February 26
Supplemental
Filing

Will be
submitted as
part of SCE’s
February 26



35

36

37

38

39

40

41

42

SCE-2- Action SCE-10: In its 2021 WMP update, SCE shall describe when it
began improving its training programs to reduce “other” and “no cause
found” categorizations and provide all supporting training materials and
procedures used.

SCE-2- Action SCE-11: In its 2021 WMP update, SCE shall provide the
percentage and number of outages selected for validation per month and
provide the supporting procedures for performing the validation.

SCE-2- Action SCE-12: In its 2021 WMP update, SCE shall describe its current
QA/QC process for Outage Database & Reliability Metrics System (ODRM)
validation.

SCE-2- Action SCE-13: In its 2021 WMP update, SCE shall describe its current
QA/QC process to ensure that training being taken by staff is effective in
determining the proper cause of outages by decreasing the number of
falsely entered causes.

SCE-2- Action SCE-14: In its 2021 WMP update, SCE shall provide a list of all
new situational awareness tools that were deployed and describe how they
are being utilized to inform outage cause determinations.

SCE-2- Action SCE-15: In its 2021 WMP update, regarding the algorithm that
assigns a cause to outages classified as “no cause found”, SCE shall: 1)
provide the percentage and number of outages that are assigned a cause by
the algorithm, 2) describe how SCE checks the algorithm for accuracy, 3)
provide all QA/QC procedures related to the algorithm, including frequency
of QA/QC assessments, and 4) provide an analysis demonstrating the
effectiveness and accuracy of the algorithm.

SCE-12- Action SCE-16: In its 2021 WMP update, SCE shall submit a detailed
plan on how the data will be statistically analyzed.

SCE-12- Action SCE-17: In its 2021 WMP update, SCE shall

1) describe how it plans to address the fact that only 60% of the trees
scheduled for full expanded clearances have been completed, 2) explain if
SCE will be able to reach the goal of 100% by the end of the year, and 3)
provide a comprehensive and extensive explanation as to the reason SCE is
behind schedule.
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SCE-12- Action SCE-18: In its 2021 WMP update, SCE along with PG&E and
SDG&E shall submit a joint, unified plan that reflects collaborative efforts
and contains uniform definitions, methodology, timeline, data standards,
and assumptions.

SCE-13- Action SCE-19: In its 2021 WMP update, SCE shall 1) demonstrate
how it is implementing risk models for prioritizing the highest risk areas
when scheduling vegetation management work, and 2) explain the
determination of such areas as highest risk, including all supporting analysis.
SCE-13- Action SCE-20: In its 2021 WMP update, SCE shall 1) provide a GIS
map showing the locations of supplemental patrols in 2020 broken down by
type (e.g. Canyon Patrols, Summer Readiness), and 2) provide the number of
instances for vegetation work prescribed found by type of patrol, both in
total number as well as in number of instances per circuit mile.

Guidance-1- Action SCE-1: In its 2021 WMP Update, SCE shall: 1) further
describe why either ignition risk and wildfire consequence risk are
calculated instead of calculating both, and 2) provide an explanation for
each initiative as to why it either reduces ignition risk or wildfire
consequence risk, but not both.

Guidance-1- Action SCE-2: In its 2021 WMP Update, SCE shall: 1) rectify why
it does not calculate an RSE for initiative 5.2, “Fuel management and
reduction of ‘slash’ from vegetation management activities,” and 2) explain
why other fuels management activities SCE performs (e.g., prescribed burns
at its Shaver Lake property and weed abatement) are not included as part of
this (or any) initiative and consequently do not have calculated RSEs.
Guidance-4- Action SCE-3: In its 2021 WMP Update, SCE shall provide
guantitative, comparable values for all “Yes” values provided in Columns D,
E, F, and G of its submitted table, “Guidance-4 Appendix A.”

Guidance-4- Action SCE-4: In its 2021 WMP Update, SCE shall: 1) explain
how it determined 58 mph gusting winds to be a sufficient de-energization
threshold for overhead circuits, 2) provide the percentage reduction of PSPS
events based on the increased wind speed threshold, and 3) provide the
range and average of historical wind speeds used for deenergization
thresholds for bare overhead conductor.

Guidance-5- Action SCE-5: In its 2021 WMP Update, SCE shall: 1) provide a
timeline and status update for when it intends to develop quantitative
evaluations for each initiative, including the status of threshold values, 2)
explain why any initiatives listed in Tables 2 through 10 of the QR would not
be applicable for threshold values, and 3) explain what subject matter
expert (SME) expertise is being used for in the development of each
guantitative value and threshold.
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Guidance-7- Action SCE-6: In its 2021 WMP Update, SCE shall: 1) clearly
explain how its Enhanced Overhead Inspections (EOI) and HFRI inspections
differ from its routine detailed inspections, beyond the frequency with
which they are conducted, and 2) provide copies of the inspection forms
used for each inspection type.

Guidance-7- Action SCE-7: In its 2021 WMP Update, SCE shall: 1) clarify why
it chose to use approximations for the number of notifications in Tables 12
and 13 and 2) provide updated tables using actual numbers rather than
approximations.

Guidance-9- Action SCE-8: In its 2021 WMP Update, SCE shall: 1) detail how
risk reduction benefits are calculated or measured for individual pilot
programs, 2) provide the quantitative pass/fail criteria used to determine
the performance of individual pilot programs, and

3) discuss what threshold values are required to initiate broad
implementation of pilot programs beyond the pilot phase.

Guidance-12- Action SCE-9: In its 2021 WMP Update, SCE shall: 1) define
what “continue” or “increase” means for each instance it is used and 2
either a) implement quantitative benchmarks that are reasonable and
achievable for each such instance, or b) explain how it intends to track
progress of each instance if a quantitative benchmark is not provided.
SCE-1- Action SCE-10: In its 2021 WMP Update, SCE shall detail how it
incorporates lessons learned into the decision-making process for the
selection and prioritization of its WMP programs and initiatives.

SCE-3- Action SCE-11: In its 2021 WMP Update, SCE shall: 1) report on
whether it achieved its expected 2020 reduction in PSPS frequency, scope,
and duration, 2) commit to achieve these, or further, reductions in 2021 and
beyond, and 3) set measurable, year to year, goals for reduction of the
frequency, scope, and duration of PSPS events for 2021 and 2022.

SCE-5- Action SCE-12: In its 2021 WMP Update, SCE shall clarify whether its
Q1 2021 timeline for planning and executing its transition from REAX+ to
WRRM is accurate.

SCE-5- Action SCE-13: In its 2021 Update, SCE shall: 1) list the 2020 WMP
initiatives being reevaluated using WRRM and the results of that
reevaluation, and 2) show how the new WRRM risk scores compare to those
from the previous REAX+ model.

SCE-6- Action SCE-14: In its 2021 WMP Update, SCE shall discuss 1) how the
present and future effects of climate change are considered in weather
station placement and 2) how SCE’s weather station network is and can be
used in its operations beyond PSPS deenergization related decision-making.
SCE-6- Action SCE-15: In its 2021 WMP Update, SCE shall: 1) break down the
cost of environmental review and land rights fees it expects from the USFS,
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as detailed in Table 25 of its QR, and 2) provide information regarding
partnerships with or applications to the USFS to install weather stations and
"meteorological sample sites" as it relates to 36.2 CFR 220.6.

SCE-8- Action SCE-16: In its 2021 WMP Update, SCE shall: 1) explain
whether its POl models account for splices, clamps or connectors, 2) if so,
provide information detailing the impact of hotline clamp replacements on
POI, and 3) if not, explain why.

SCE-9- Action SCE-17: In its 2021 WMP Update, SCE shall: 1) report how
many PLP assessments have been completed between August 1 and
November 30, 2020 and 2) if SCE's forecast of 1,250 assessments was not
met, explain why there is a discrepancy between the forecast and work
completed.

SCE-10- Action SCE-18: In its 2021 WMP Update, SCE shall: 1) describe
whether each of its listed inspection program risk categorization factors
(i.e., program maturity, process complexity, organizational complexity, and
downstream impacts) are treated equally or weighted differently in
determining program risk, 2) if weighted differently, provide the relative
weighting of each factor, and 3) explain how it measures each inspection
program risk categorization factor listed, including all threshold values and
delineations applied.

SCE-10- Action SCE-19: In its 2021 WMP Update, SCE shall detail 1) all
possible corrective actions related to findings from QA/QC review and
performance metrics evaluation, and 2) how it verifies the effectiveness of
these corrective actions.

SCE-14- Action SCE-20: In its 2021 WMP Update, SCE shall: 1) shall explain
why it does not include long-term species vulnerability factors in evaluating
“at-risk” tree species (e.g., climate change, water stress/drought), 2) use a
scientifically and governmentally accepted definition of “invasive” to assess
vegetation attributes as it relates to utility VM activities, 3) provide an
evaluation of “at-risk” tree species, rather than tree types, 4) explain the
purpose of the Top 10 list and how tree types and/or species are selected
for (or excluded from) the list, 5) clarify what is meant by "Subject to
improper pruning practices when in proximity to high voltage lines" and
explain how SCE trains its VM staff and contractors to identify and avoid
improper pruning, and 6) define and/or quantify attributes of "at risk" tree
species, as listed in Table 26 — SCE-14,36 and explain how these factors are
weighted.

SCE-14- Action SCE-21: In its 2021 WMP Update, SCE shall: 1) discuss how
additional measures taken for “at-risk” and fast-growing tree species fit into
the statistical analysis of effective tree clearance, both regulatory and
enhanced, 2) explain if SCE's VM management systems record the species
(in contrast to species type) of a tree, and if not, explain why, and 3) explain
why analysis of clearance distance using tree “types” has adequate
granularity considering the impact to future VM-related decisions and
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initiatives throughout SCE's large, geographically and biologically diverse,
service territory.

SCE-15- Action SCE-22: In its 2021 WMP Update, SCE shall describe any
ongoing or planned efforts to address at-risk and/or fast-growing tree
species using community outreach and education, so that SCE might reduce
the number of at-risk, fast growing, and/or exceptions trees it encounters
while performing VM activities.

SCE-15- Action SCE-23: In its 2021 WMP Update, SCE shall: 1) clarify which
inspection program(s) encompasses the “as needed” re-inspections for
“Exception Trees,” 2) detail how it is determined when an “Exception Tree”
needs to be reinspected, including who makes the determination, 3) explain
how these re-inspections are prioritized (e.g., by tree species, by circuit,
etc.), and 4) detail the methods for how SCE determines the effectiveness of
these “as-needed” re-inspections.

SCE-17- Action SCE-24: In its 2021 WMP Update, SCE shall present a table
outlining collaborative efforts with academic institutions and what role SCE
plays in that research, similar to the submitted Table 28 - SCE-17, with an
additional column detailing whether funding is ongoing, or subject to
renewal, and if so, when.

SCE-18- Action SCE-25: In its 2021 WMP Update, SCE shall identify what
program or initiatives (listed in subpart (iii)) corresponds with the data
sources listed as part of its response to this condition.

SCE-19- Action SCE-26: In its 2021 WMP Update, SCE shall clarify whether
the “additional benefits” are solely accounted for in the covered conductor
program or if the cost is distributed amongst several initiatives.

SCE-20- Action SCE-27: In its 2021 WMP Update, SCE shall: 1) describe the
lessons learned during the implementation of its 2020 PSPS events, and 2)
detail the corrective actions it has taken to resolve the issues (i.e., both
issuance of false-positive and false-negative notifications) associated with
its PSPS event notifications in 2020.

SCE-22- Action SCE-28: In its 2021 WMP Update, SCE shall provide a copy of
its study to “determine the best use of fuel reduction” as an attachment.
Guidance-8: Prevalence of equivocating language — failure of commitment:
Include objectives and targets for each of its initiatives that are measurable,
guantifiable, and verifiable by the WSD

SCE-16: Lack of ISA-Certified Assessors- Provide an analysis of the expected
incremental cost and incremental risk reduction benefit of hiring, training,
or subcontracting additional ISAs

Critical Issue SCE-01: Regression of Reported Risk-Spend Efficiency (RSE)
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Section
7.3.5.14

Section 9.8

estimates for Mitigation Initiatives Compared With 2020 WMP Submission

1. SCE shall identify the initiatives that had RSE estimates in its 2020 WMP
but not in its 2021 WMP Update and provide the missing RSE estimates for
those initiatives in its 2021 WMP Update.
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2. SCE shall provide the RSE estimates for mitigation initiatives located in
non-HFTD and Zone 1 territory where they have corresponding RSE
estimates in Tier 2 and Tier 3 HFTD areas. If such RSE estimates cannot be
provided, SCE shall respond with a thorough explanation for the reasons
associated with this.

Critical Issue SCE-02: Inadequate Alternatives Analysis

1. SCE shall elaborate on its decision-making process to include a thorough
overview of the initiative selection procedure. The overview must show the

rankings of the decision-making factors (i.e., planning and execution lead
times, resource constraints, etc.) and pinpoint where quantifiable risk
reductions and RSE estimates are considered in the initiative selection
process. The WSD recommends a cascading, dynamic “If-Then” style
flowchart to accomplish this prioritization requirement.

2. SCE shall present the updated decision-making process by including one
example of the initiative selection procedure for each of the following
mitigation categories:

a. Situational awareness and forecasting (7.3.2)

b. Grid design and system hardening (7.3.3)

c. Asset management and inspections (7.3.4)

d. Vegetation management and inspections (7.3.5)

e. Grid operations and protocols (7.3.6)

Section 9.9

Critical Issue SCE-03: Inadequate justification for extensive utilization of

Section 9.10

covered conductors

1. Using the RSE estimates provided in SCE-01 and SCE-02 above, SCE shall
fully and adequately demonstrate why it has selected covered conductors
over alternative initiatives in its decision-making process. In particular, SCE
shall demonstrate:

a. How the location of covered conductor installation is focused on its
highest wildfire risk circuit segments;

b. How the location of covered conductor installation is focused on circuits
that are subject to frequent PSPS events;

c. The effectiveness of covered conductors both in-field and long-term in
comparison to other alternative initiatives; and

d. How covered conductor installation compares to other initiatives in its
potential to reduce the number and/or length of PSPS events.

30




Critical Issue SCE-04: Insufficient detail on SCE’s Public Safety Power Shut- | Portions of
Off (PSPS) Corrective Action Plan (CAP) is included within its 2021 WMP Chapter 5
Update and 7;
Chapter 8§;
1. Identify and describe the relevant measures included within the CAP that | Section 9.11

relate to the following parts of Chapter 8.

a. 8.0 Public Safety Power Shutoff, Including Directional Vision (p. 336); 8.1.1

Lessons learned from PSPS since the utility’s last WMP submission (p. 338);
Support for vulnerable customers (p. 339); Sharing data with public entities
(p. 339); 8.1.2 Expectations for how the utility’s PSPS program will evolve
over the coming 1, 3, and 10 years (p. 340)

b. 8.1.4 Quantitative description of how the circuits and humbers of
customers SCE expects will be impacted by any necessary PSPS events is
expected to evolve over time (p. 343)

c. 8.2.1 Strategy to minimize public safety risk during high wildfire risk
conditions (p. 347); 8.2.5 Protocols for mitigating the public safety impacts
. 357

d. 8.4.1 How the utility is identifying vulnerable communities (p. 361)

e. 8.5 Plans for ensuring PSPS notifications are both timely and accurate (p.

367)

2. In addressing subparts 1.a. through 1.e., above, include relevant,
guantitative, and qualitative specifics of what will be updated via the CAP in
terms of measures, deliverables, and milestones (i.e., 2021 goals,
benchmark dates, expedited work such as number of circuit segments
designated for removal from PSPS scope, anticipated wind threshold

decreases).

3. In addressing subparts 1.a. through 1.e., above, indicate how the relevant
CAP measures will reduce PSPS scope, scale, and frequency.

4. Attach the PSPS Corrective Action Plan to the 2021 WMP Update as an
appendix. Do not point to or reference the appendix in lieu of providing
direct, complete answers as indicated in the above subparts.
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3 ACTUALS AND PLANNED SPENDING FOR MITIGATION PLAN

3.1 SumMMARY OF WIMP INITIATIVE EXPENDITURES

Table 3-1 summarizes the projected costs (in thousands) per year over the three-year WMP cycle,
including actual expenditures for years passed.

Table 3-2 breaks out projected costs per category of mitigations, over the three-year WMP cycle. The
financials represented in the summary tables below equal the aggregate spending listed in the mitigations
financial tables reported quarterly. Nothing in this document shall be construed as a statement that costs
listed are approved or deemed reasonable if the WMP is approved, denied, or otherwise acted upon.

Table

3-1

Summary of WMP Expenditures® (Nominal)

Spend in thousands $

2020 WMP Planned 1,308,269
2020 Actual 1,336;928-1,356,922
Difference 28,659 48,653

2021 Planned

1,704,298 1;705;672

2022 Planned

1,783,476 +785;097

2020-22 Planned

4,844,696 4;827697

Table

3-2

Summary of WMP Expenditures (Nominal) by Category®

2020-22
2020 WMP 2020 2021 2022 Planned
WMP Catego Difference
gory Planned Actual Planned Planned (w/2020
Actual)
. . 7
Risk and Mapping - 1,319 1,319 945 524 2,788
Situational
23 964 20,481 (3,483) 45,102 41,784 107,368
Awareness ) 1800 (2.164) 947 12 308 109955
Grid Design and
] 962,704 585,379 (377,325) 2,456,821
System Hardening 962,705 583,446 (379,259) 835,979 1,035,462 2,454,887

> The summary of WMP Expenditures reflects combined Capital and Operation and Maintenance (O&M) costs,

including overheads.

® The summary of WMP Expenditures reflects combined Capital and O&M costs, including overheads

7 SCE Views Risk & Mapping activities (e.g., Fire Spread Modeling), as part of Situational Awareness foundational

tools.
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Asset Management

4 ; 59,942 311,452 251,510 352,925 234,710 899,087
and Inspections 308,823 248,881 352,618 896,150
Vegetation

137,221 350,574 213,353 351,525 361,324 1,063,424

Management 332579 195358 353,099 362,946 1,048,624
Grid Operations 22,447 30,820 8,373 55,773 49,628 136,222
DEIiE) CISmEEr s - 1,796 1,796 16,761 15,950 34,508
Resource Allocation 78,519 45,202 (33,317) 7,610 6,086 58,898
Emergency Planning 23,472 5,944 (17,528) 14,313 14,528 34,784
Stakeholder
Cooperation and - 3,955 3,955 23,365 23,479 50,798
Community
Engagement
Total 1,308,269 1,356,922 48,653 1,704,298 1,783,476 4,844,696

3.2 _SUMMARY OF RATEPAYER IMPACT

Report the projected cost increase to ratepayers due to utility-ignited wildfires and wildfire mitigation
activities engaged in each of the years below. Account for all expenditure incurred in that year due to
utility-ignited wildfires / mitigation activities and provide methodology behind calculation below Table 3-
3.

Table 3-3
WMP Electricity Cost Increase to Ratepayers

Annual performance — Actual

Outcome 2016 | 2017 | 2018 2019 2020 Unit(s)

Metric

Name

Increase in | N/A N/A | N/A 0.14 cents | 0.07 cents Dollar value of average monthly rate
electric per kWh per kWh increase attributable to utility-ignited
costs to impactto | impactto wildfires per year (e.g., S3/month on
ratepayer system SAR. The average across customers for utility-
due to average monthly bill ignited wildfires occurring in 20XX)
utility- rates impact for a

ignited (SAR). The | non-CARE

wildfires monthly residential

(total) bill impact | customer
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for a non-

with average

California | usage of 500

Alternate | kWhis $0.47.

Rates for

Energy

(CARE)

residential

customer

with

average

usage of

500 kWh

is $0.99.
Increasein | N/A N/A | N/A N/A 0.21 cents Dollar value of average monthly rate
electric per kWh increase attributable to WMPs per year
costs to impact to
ratepayer SAR. The
due to monthly bill
wildfire impact for a
mitigation non-CARE
activities residential
(total) customer

with average
usage of 500
kWh is $1.41.

SCE interprets the category of “increase in electric costs to ratepayers due to utility-ignited wildfires” to
include 1) replacement wildfire liability insurance costs (i.e., costs for wildfire liability insurance premiums
incurred after a wildfire associated with utility infrastructure causes depletion of then-current coverage);
2) Catastrophic Event Memorandum Account (CEMA) costs incurred for restoration and repair associated
with wildfire events associated with utility infrastructure; and 3) uninsured third-party damage claims for
events associated with SCE’s infrastructure that have been reviewed by the Commission and included in
customer rates. The increases do not include costs that are either under review, that will be reviewed by
the Commission for later cost recovery or are otherwise not included in customer rates. The increases
also do not include costs associated with claims paid pursuant to any wildfire liability insurance policy Self-
Insured Retention (SIR) or costs approved by the Commission on a forecast basis as “claims reserve” in a
GRC. SCE interprets the category of “increase in electric costs to ratepayer due to wildfire mitigation
activities” to include wildfire mitigation costs that have been reviewed by the Commission and included
in rates. The increases do not include wildfire mitigation activity costs that are either still under review,
that will be reviewed by the Commission for later cost recovery or are otherwise not currently included in
customer rates.
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4 LESSONS LEARNED AND RISK TRENDS

4.1 LeSSONS LEARNED: HOW TRACKING METRICS ON THE 2020 PLAN HAS INFORMED THE 2021

PLAN
Describe how the utility’s plan has evolved since the 2020 WMP submission. Outline any major themes and
lessons learned from the 2020 plan and subsequent implementation of the initiatives. In particular, focus
on how utility performance against the metrics used has informed the utility’s 2021 WMP.

Class B Deficiency SCE-1; Action Statement SCE-10: In its 2021 WMP Update, SCE shall detail how it
incorporates lessons learned into the decision-making process for the selection and prioritization of its
WMP programs and initiatives.

SCE’s wildfire mitigation efforts have grown and advanced in recent years to help mitigate the threat of
wildfires in HFRA. SCE continuously evaluates its wildfire mitigation initiatives based on execution
experience, internal analysis, stakeholder feedback, benchmarking, customer surveys and post-event
PSPS reports. This evaluation process includes monitoring the implementation of WMP initiatives along
with the effectiveness of the WMP initiatives. As stated in previous filings and submittals, tracking
program targets for approved WMP activities is key to determining progress in the near-term. Progress
and outcome metrics, on the other hand, help inform the effectiveness of wildfire mitigation activities
and can also help identify improvements and necessary changes.

SCE has continued its development and enhancement of machine learning models to quantify the
Probability of Ignition (POI) caused by equipment and facility failure (EFF) and contact with foreign objects
(CFO). The models utilize historical outages and faults caused by EFF and CFO, SCE asset data including
circuit connectivity, historical weather data, tree inventory data, etc., to identify patterns that lead to
faults and then sparks. Several outcome metrics included in SCE’s 2020 WMP are used to drive or support
SCE’s wildfire mitigation efforts. For example, ignition data and data on outages and faults are factored
into SCE’s calculation of the POl in SCE’s wildfire risk models, which is then combined with other inputs to
determine the overall wildfire risk. For PSPS decision-making, SCE includes asset repair notifications and
long-span metrics in its PSPS wind/gust triggers. These metrics, however, are often influenced by
exogenous factors outside the utilities’ control such as weather, fire suppression efforts, fire response,
etc. Therefore, progress and outcome metrics must be normalized to review trends over time, and not in
any single year, when using them to assess WMP effectiveness. Prudent grid operations, maintenance,
and upgrades will not eliminate risk entirely; but, over time and cumulatively, are expected to result in
overall improvements in outcome metrics, such as ignition events associated with SCE’s electrical
infrastructure.

SCE also collects data and metrics at the wildfire mitigation initiative level to assist in its evaluation of
their effectiveness. SCE will detail these further in its response to Quarterly Report Action Statement SCE-
5. Progress, or lack thereof, on a metric is among the various issues that can become a lesson learned for
SCE. These lessons learned, in turn, inform SCE on whether to expand, curtail, or maintain an initiative at
its current scope. In some cases, it has led SCE to allocate resources to entirely new initiatives. At a high
level, how lessons learned affect SCE’s selection and prioritization of its WMP programs and initiatives is
as follows:
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1. The lesson or problem is identified.

2. A working team develops a proposed solution.

3. Changes to strategy, scope, budget, or resources are identified.

4. Depending on the scale of the proposed change, the solution is vetted with appropriate
governance committees.

5. If approved, SCE’s operating plan is modified to account for the change.

SCE’s initial WMP was developed through industry benchmarking, testing and evaluating historical ignition
drivers (e.g., CFO, EFF). The ability to pivot based on new information or insights from lessons learned is
important to implement effective practices and discontinue ineffective ones. Aerial inspections and the
long-span initiative are two examples of new mitigations that were developed based on new engineering
analyses and field observations. Table SCE 4-1 below summarizes the lessons learned in 2020 and the
corresponding changes made to our 2021 WMP Update.

Table SCE 4-1:

Summary of Lessons Learned

Category Change Lesson Learned in 2020 Description of Change in 2021 WMP Update
Risk Shift to For the 2020 WMP, SCE used the Reax SCE elected to transition from the Reax model
Assessment | Technosylva consequence model. Although Reax was | to Technosylva’s Consequence model.
and consequence a significant improvement over system- Technosylva is an industry recognized model
Mapping model level average consequence estimates that:

(e.g., Tier 3, Tier 2), the modeling had
limitations with critical inputs such as e Uses more recent weather, fuels, and census
outdated asset and fuel data and did not data
offer the gltanular structure/asset level « Has more advanced fire propagation
output desired. . .
modeling techniques such as urban
This lack of granularity also required encroachment
interpolation and estimation at some of .
e Directly maps consequence scores to
the structures. e . .
individual structures/assets without needing
interpolation from raster® to structure/asset
e Is viewable within the company’s proprietary
geospatial viewer which also integrates with
SCE’s POl values
Risk Include PSPS The risk that an asset causes an ignition For 2021, the Wildfire Risk Reduction Model
Assessment risk in risk is driven by the condition of the asset (WRRM) includes a component that calculates
analysis EFF and the potential of a CFO. The risk the risk of PSPS de-energization based on the

8 Raster graphics, also called bitmap graphics, are digital images that are composed of tiny rectangular pixels, or
picture elements, that are arranged in a grid or raster of x and y coordinates in such a way that it forms an image —
definition from Techopedia.com
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Category Change Lesson Learned in 2020 Description of Change in 2021 WMP Update
and that a circuit will be de-energized probability of de-energization and
Mapping through PSPS is driven by the wind/gust consequence of those de-energizations (safety,
speeds and FPI at any given time. The reliability and financial) at the circuit level.
WRM (2020) targeted mitigations to
reduce the risk of asset caused ignitions This integration of PSPS risk with wildfire risk
but not PSPS risk. allows for a more complete understanding of
total risk that balances the need for targeting
of wildfire risk with impacts to customers from
PSPS events.
This also allows SCE to better understand the
impact that certain mitigations have on
targeting individual risks.
Risk Integration of | For the 2020 WMP, SCE assessed wildfire | For 2021, the WRRM includes a method to
Assessment enterprise- risks, risk mitigation alternatives, and risk | translate the expected values produced by the
and level and mitigation scope based on system-wide model into unitless Multi -Attribute Risk
Mapping program level | averages for probability and Scoring (MARS) values at the asset and location
risk analysis consequence of ignition. However, for level. This enables SCE to both calculate risk
program prioritization, SCE used circuit- and risk reduction at the asset and location
segment level rankings using the WRM. level as well as aggregated as needed for
This led to differences between the circuit, or system level analysis. This will drive
system level and asset- or location- consistent risk-informed decision-making at
specific risk analyses. Although both the enterprise and program levels.
approaches produced similar results at
the aggregate level (aggregating WRM to See Section 4.3.
system), the method used to calculate
RSE values using the system approach
could not be directly applied at the asset
level. Therefore, asset level RSE values
were not known.
Situational Deployment Weather stations deployment thus far The 2021 WMP Update places additional
Awareness strategy for has been largely focused on our emphasis to increase coverage along our sub-
weather distribution circuits in HFRA. Despite transmission and transmission infrastructures
stations aggressive deployment of over 1,000 as well as filling in remaining gaps in our
weather stations since program distribution circuits in HFRA. We anticipate this
inception, SCE still has additional program to continue beyond 2022.
opportunities to progressively add more
weather stations to provide additional The additional weather stations will also be
granularity for wind and fire-weather strategically deployed to enable more
conditions. Weather station deployment sectionalization capability during PSPS events.
along circuits also demonstrated great See Section 7.3.2.1.
value to enable sectionalization during
PSPS events.
Situational Enhance In addition to wind, fuel conditions play Improved resolution, forecast output, and new
Awareness weather and a very significant role in the machine learning models will drive more

fire modeling

determination of wildfire risk. This is
particularly true of the more extreme dry
fuel conditions that were experienced in
2020.

accurate and granular weather and fuels
modeling. SCE will test and evaluate the new
Fire Potential Index (FPI 2.0) which will
incorporate more information about fuels (e.g.,

37




Category Change Lesson Learned in 2020 Description of Change in 2021 WMP Update
fuel type and kinds of dead fuel moisture) for
improved assessment of large fire threats
See Section 7.3.2.4.1

Grid Design Continued Analysis of faults and ignitions of early Based on the 2018 effectiveness analysis,9 SCE
and System focus on deployment demonstrated that covered is continuing its ambitious covered conductor
Hardening covered conductor is effective in incidents installation program. Next steps are to
conductor associated with contact-from-foreign document and measure effectiveness metrics
installation objects or wire-to-wire contact. where initial deployment of covered conductor
has been completed through 2020. See Section
7.3.3.3.
Grid Design Initiate SCE completed risk and engineering In 2021, SCE will implement its lessons learned
and System targeted analyses using the WRRM geospatial and apply its refined methodology for scoping
Hardening underground- | viewer to increase the granularity in future projects. This process will evaluate
ing scoping undergrounding projects. These opportunities where undergrounding may
analyses helped to identify selected provide greater risk reduction benefits and
circuit-segments that would provide the potentially cost-effective when looking at total
additional benefits from undergrounding | life-cycle costs of mitigation deployments. See
despite longer deployment time frame, Section 7.3.3.16.
resulting in a relatively lower RSE, and
operational complexities.
Grid Design Add C-Hook The Camp Fire in Pacific Gas and Replace C-hooks at 53 structures proactively.
and System replacement Electric’s (PG&E) service area was This replacement effort in conjunction with C-
Hardening related to a damaged C-hook. SCE hooks being replaced as part of other
analyzed its C-hook population and programs will eliminate C-hooks in our
determined that it has a limited number transmission system. See Section 7.3.3.15.1.
of C-hooks in its system which are aged;
it is difficult to determine the condition
of these C-hooks using visual inspection,
even aerially.
Grid Design Add Long SCE completed conductor failure studies | SCE expects to perform field reviews to
and System Span Initiative | to evaluate risk factors and determined validate the results of the LiDAR data findings
Hardening that high sag and low conductor spacing and remediate between 300 - 600 spans in
could potentially lead to wire-to-wire 2021. Over the next three years, SCE aims to
contact of distribution overhead complete the highest risk Long Span Initiative
conductor in HFRAs for long spans. SCE (LSI) remediations, with the remaining
identified mitigation options that can be | remediations to occur through 2024 or
deployed expeditiously and will be remediated through SCE’s Covered Conductor
effective in remediating these conditions | Program. See Section 7.3.3.12.1.
and reduce wire-to-wire contacts.

9 A.19-08-013E, Exhibit SCE-04, Vol. 05A, Part 1, pp. 178 - 223 — An Engineering Analysis on Impacts of Contact from
Objects (CFO) on Bare vs. Covered Conductors; Exhibit SCE-04, Vol. 05A, Part 1, pp. 242-246 — SCE Summary of
Covered Conductor Touch Current NEETRAC Report (refer to Exhibit SCE-04, Vol. 05A, Part 1, WP, pp. 224-241 —
NEETRAC Report); and Exhibit SCE-04, Vol. 05A, Part 1, pp. 4 - 177 — Covered Conductor Compendium.
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Category Change Lesson Learned in 2020 Description of Change in 2021 WMP Update
Grid Design Add Vertical Engineering analysis identified legacy SCE is adding a WMP activity for replacing the
and System Switch vertical distribution switches as an legacy switches with updated models mounted
Hardening Replacement additional potential source of ignition. on composite crossarms. See Section

The wood cross arms these switches are 7.3.3.17.3.
mounted on is an additional driver in
increasing the switches’ probability of
failure.
Grid Design Pursue SCE’s pursuit of a microgrid pilot prior to | In 2021, SCE initiated a microgrid pilot for a
and System microgrid the 2020 fire season resulted in very cost | circuit-segment frequently impacted by
Hardening pilot for 2022 | ineffective proposals due to several outages due to PSPS events. The site is
fire season factors, but primarily a compressed expected to be operational prior to the peak of
instead of timeline and multiple proposed sites. the 2022 fire season. See Section 7.3.3.8.2.
2020 After additional site analysis, SCE
executed a successful competitive bid
process and is moving forward with a
preferred vendor for a single site.
Asset Updated In 2020, SCE conducted its risk-based SCE created a more refined risk scoring
Manage- methodology | inspection program at the circuit level methodology for both transmission and
ment and for High Fire for transmission structures. distribution, at the structure level. Each
Inspections Risk Informed structure was scored based on its POl and
Inspection Further, in 2020, SCE used a risk consequence. The highest risk structures
(HFRI) Scope prioritization methodology to drive representing 99% of the total wildfire risk will
and inspections that resulted in large groups | o jnspected in 2021 along with any structures
Prioritization of assets to be classified as risk and non- due for a compliance inspection in 2021. The
risk. SCE realized its methodology remainder will be inspected according to
should be refined to the structure level compliance cycles. See Sections 7.3.4.9.1 and
and take wildfire mitigations into 7.3.4.10.1
account.
Asset Supplement While monitoring emergent risks during SCE will supplement its wildfire-driven
Manage- HFRI the 2020 fire season, SCE recognized that | inspection programs with additional
ment and Inspections there were high risk locations (e.g., dry inspections (if warranted) in targeted locations
Inspections fuels and high winds) that warranted based on emergent risk analysis. SCE forecasts
accelerated and additional inspections, approximately 30,000 distribution and 3,000
remediations and vegetation transmission additional inspections but will
management to reduce potential adjust based on actual need. See Sections
ignitions due to changed asset 7.3.49.1and 7.3.4.10.1
conditions. These supplemental
inspections resulted in over 3,000
conditions needing repair that were not
previously identified.
Asset Initiate Consistency of inspections and data SCE is developing additional capabilities for
Manage- technology collection needs to be further more consistent and higher quality image
ment and program for strengthened. Multiple manual capture that can advance our machine learning
Inspections work processes cause inefficiencies in algorithms to provide more expedient

management
tools

execution time and ability to perform
data analytics.

identification of asset defects.

SCE is implementing a single digital platform to
support end-to-end Aerial and Ground
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Category Change Lesson Learned in 2020 Description of Change in 2021 WMP Update
inspection processes for Distribution and
Transmission. See Section 7.3.4.3.1.
Vegetation Initiate SCE’s vegetation management program SCE is implementing a new work management
Mapping technology is being managed through various tools system for all vegetation management
and program for which affect data quality and operational | activities in a single tool, including emergent
Inspections work efficiencies. work. The system is expected to improve
management resource planning and support data analysis of
tools trends that will drive program improvements.
It will also facilitate alignment with electrical
infrastructure mapping and inspection findings.
The system will have a future capability to
integrate artificial intelligence and predictive
modeling. See Section 7.3.5.19
Grid Expanded Based on an analysis of 2019 PSPS events | Besides continuing with the successful
Operations Customer and customer/stakeholder feedback in CRC/CCV deployment, in 2021, SCE is
& Care during 2020, SCE learned that additional expanding its Critical Care Battery Backup
Protocolst® de- targeted efforts are needed to provide (CCBB) program to include Medical baseline

energizations

resiliency and backup power during de-
energization events (PSPS and WMP
implementation). Community Resource
Centers (CRC) and Community Crew
Vehicle (CCV) deployment were
successful. SCE had some challenges in
signing customers up for battery backup,
in part due to COVID-19 impacts. By the
end of 2020, SCE offered battery rebates
for portable power and had a 33%
enrollment rate for its battery backup
program.

(MBL) customers enrolled in CARE or Family
Electric Rate Assistance (FERA) and residing in
a HFRA, which expands the eligible population
from ~2,500 to ~12,000 customers. SCE’s
portfolio of customer care solutions will
continue to include well water and customer
resiliency zones as well. SCE is also increasing
the Community Resiliency Equipment
Incentive. See Section 7.3.6.5.2

Grid
Operations
& Protocols

Continuation
of dedicated
PSPS IMT

Analysis of SCE’s 2019 events concluded
that PSPS events were causing a draw
from resources across the company for
every event regardless of magnitude,
impacting progress in other work
including wildfire mitigation. In SCE’s
first 2020 Change Orders Report, we
discussed increasing the Infrastructure
Protection Team (discussed in Section
7.3.2.6) to serve on the dedicated PSPS
IMT that will support all PSPS events,
with supplemental resources brought on
only as required. This proved to be
effective in addressing the PSPS
operational needs even with the COVID-
19 teleworking impact.

Based on the observed success in 2020, SCE is
continuing with a dedicated PSPS IMT in 2021.
Multi-disciplinary resources are needed from
across the company and, to ensure
consistency, SCE will continue to use and train
a dedicated team. See Section 7.3.6.5.1.

10 please note that lessons learned specific to PSPS are discussed in detail in Chapter 8.
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Category Change Lesson Learned in 2020 Description of Change in 2021 WMP Update
Grid PSPS Existing PSPS thresholds were developed | SCE plans to incorporate risk and consequence
Operations threshold with a different methodology than our information from Technosylva models
& Protocols assessment wildfire risk model leading to separate (Consequence) into PSPS so that proactive de-

decision-making processes. The current energization decisions are informed by
model also did not account for fire- potential wildfire impacts to communities, and
fighting resource constraints. Moreover, update PSPS threshold methodology to
with continued WMP deployment, there | account for active Geographic Area
was an opportunity to tailor PSPS Coordination Centers (GACC) levels.
thresholds based on circuit or circuit-
segment specific analysis. SCE has already implemented higher PSPS
thresholds in some areas where covered
conductor has been installed and is continuing
to evaluate more risk-informed approaches to
tailor PSPS thresholds based on asset
attributes on any specific circuits.
See Sections 8.1.2 and 8.3.
Data Initiate Though wildfire-related unstructured In 2021, SCE will advance two key projects:
Governance | technology data (such as photographs and videos
programs from inspections) was increasing, SCE * Ezy for data storage, visualization and Al
from does not have adequate automated assisted analytics
enhanced capabi.lijcy to store and process this datz.a. « WISDM to implement a centralized
data In addition, SCE has asset-related data in . e
] ) repository for wildfire related asset data to
management nearlly 40 d|sparat.e systems malflng data help with data management, advanced risk
quality, data consistency, analytics and . . .
analytics and streamlined reporting.
reporting manually intensive and
inefficient. SCE also learned that the See Section 7.3.7.1.
WSD is expanding the data requirements
for asset, risk and PSPS event data.
Resource Use of Resources continue to be constrained; Enhanced risk analysis described in Risk
Allocation updated risk emerging risk areas continue to arise as Assessment and Mapping being implemented
Method- analysis SCE updates its ignition and PSPS risk and SCE is transitioning to prioritizing
ology analyses. deployment informed by the updated risk
scores and RSEs. See Section 4.3.8.
Emergency Increased Through 2020 events, we have learned We have dedicated customer support teams to
Planning and | training and more about the needs of our customers help impacted customers. We are also
Prepared- resource before, during and after wildfire or PSPS continuing to enhance our workforce training
ness allocation events. and processes to improve communication and
service restoration. See Section 7.3.9.1.
Emergency Change in SCE analyzed customer engagement SCE ended this initiative (DEP-3) and focused
Planning and | Marketing metrics (e.g., awareness and clicks to on the local marketing campaign as part of its
Prepared- Campaign / websites) for its education and outreach | continuing proactive outreach to communities
ness Awareness efforts in 2019. Early analysis suggested prior to and during peak wildfire season to
that SCE’s local campaigns were more ensure customer education and preparedness.
effective than statewide campaigns SCE’s First Change Order Report 9/11/20. SCE
(DEP-3) in increasing customer will continue the local marketing campaign in
awareness of SCE’s wildfire efforts. 2021. See DEP-1.3 in Section 7.3.10.1.3.
Emergency Added In 2020, SCE continued to work towards While advancing towards providing
Planning and | Multicultural promoting wildfire and resiliency communications in prevalent languages,
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Community
Engagement

suppression

more collaboration is needed with fire
agencies to enhance fire suppression
efforts for protecting electrical
infrastructure during fires for service
reliability and resilience. The limited-
scale partnership with Orange County
Fire Authority in 2020 was successfully
used several times.

Category Change Lesson Learned in 2020 Description of Change in 2021 WMP Update
Prepared- Commun- awareness in the prevalent languages SCE set up the Resource Library to serve as a
ness / PSPS ications through several channels. SCE identified | centralized hub for customers to find wildfire-

Resource that certain channels, such as radio, are related outreach in all prevalent languages.
Library not available in all prevalent languages. See Section 8.4.3.
Stakeholder | Expanding Given the intensity of the 2020 fire In 2021, SCE is partnering with fire agencies in
Cooperation | option for season and strain on fire resources, SCE its service area to provide funding for up to
and aerial fire realized that in certain circumstances five aerial suppression resources to bolster

firefighting capabilities to primarily protect
electrical infrastructure during fires for service
resilience to its customers but could be
deployed for other fire suppression efforts if
available and needed. This is intended to be a
temporary mitigation measure. See Section
7.3.10.3.

4.2 UNDERSTANDING MAJOR TRENDS IMPACTING IGNITION PROBABILITY AND WILDFIRE

CONSEQUENCE

Describe how the utility assesses wildfire risk in terms of ignition probability and estimated wildfire

consequence, including use of Multi-Attribute Risk Score (MARS) and Multi-Attribute Value Function

(MAVF) as in the Safety Model and Assessment Proceeding (S-MAP)=and Risk Assessment Mitigation Phase
(RAMP), highlighting changes since the 2020 WMP report. Include description of how the utility
distinguishes between these risks and the risks to safety and reliability. List and describe each “known local
condition” that the utility monitors per GO 95, Rule 31.1, including how the condition is monitored and

evaluated. List and describe each “known local condition” that the utility monitors per GO 95, Rule 31.1,
including how the condition is monitored and evaluated.

In addition:

A. Describe how the utility monitors and accounts for the contribution of weather to ignition

probability and estimated wildfire consequence in its decision-making, including describing any
utility-generated Fire Potential Index or other measure (including input variables, equations, the
scale or rating system, an explanation of how uncertainties are accounted for, an explanation of
how this index is used to inform operational decisions, and an explanation of how trends in index
ratings impact medium-term decisions such as maintenance and longer-term decisions such as
capital investments, etc.).

Describe how the utility monitors and accounts for the contribution of fuel conditions to ignition
probability and estimated wildfire consequence in its decision-making, including describing any
proprietary fuel condition index (or other measures tracked), the outputs of said index or other
measures, and the methodology used for projecting future fuel conditions. Include discussion of
measurements and units for live fuel moisture content, dead fuel moisture content, density of each
fuel type, and any other variables tracked. Describe the measures and thresholds the utility uses
to determine extreme fuel conditions, including what fuel moisture measurements and threshold
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values the utility considers “extreme” and its strategy for how fuel conditions inform operational
decision-making.

For ease of review and to minimize duplicative information, SCE has organized this section to first explain
known local conditions it monitors to assess wildfire risk (part of 4.2 requirements). Next, SCE explains its
service area fire-threat evaluation and ignition risk trends (part of 4.2.1 requirements). Sequentially, SCE
then describes the major trends impacting ignition probability and wildfire consequence (4.2A, 4.2B, and
part of 4.2.1 requirements). Information regarding ignition probability and estimated wildfire
consequence, Multi Attribute Risk Score (MARS), Multi-Attribute Value Function (MAVF) and how this
information is used in SCE’s decision-making is discussed in Section 4.3 (4.3, part of 4.2, and other risk
requirements) Section 4.3 includes a comprehensive description of SCE’s overall risk mitigation
framework.

Known Local Conditions

SCE accounts for known local conditions in its service area in designing, engineering, constructing,
inspecting, maintaining, and operating its electrical facilities. These include wind, fuel, and other
environmental conditions. For example, in 2013, SCE completed a service area-wide wind study, which
was used to define high-wind areas (above the eight pounds per square foot specified in GO 953) for use
in pole loading calculations for pole replacements and installations. SCE implemented the results of this
wind study in 2014. Known local conditions that SCE monitors related to its wildfire mitigation programs
are described below.

The Commission, in D.17-12-024%?, adopted regulations to enhance fire-safety in the High Fire Threat
District (HFTD). These fire-safety regulations aim to reduce the fire hazards associated with overhead
power-line facilities in elevated and extreme areas throughout the state and are contained in the
Commission’s General Orders (GOs) 95, 165 and 166, and Rule 112 of each of the electric IOUs’ electric
tariff rules. 22 The HFTD tiers were determined based on elevated hazards for the ignition and rapid spread
of power-line fires due to strong winds, abundant dry vegetation, and other environmental conditions.
Since adoption of the HFTD maps in 2018, SCE began setting new construction standards, enhanced
vegetation trimming, increased asset inspections, and shortened remediation timelines, consistent with
the GOs, to reduce fire risk in its HFRA. At the time, SCE’s HFRA included areas outside of the CPUC’s
HFTD. In 2019, SCE conducted a detailed analysis of its historical non-CPUC designated HFRA and
determined that a small portion of this area has similar wildfire risk profile as the Commission’s HFTD. The
Commission, in collaboration with CAL FIRE, reviewed SCE’s Petition for Modification (PFM) of Decision
D.17-12-024% and approved its request for a modest expansion of the Commission’s HFTD with
modifications.!* SCE has historically treated its non-CPUC HFRA as a Tier 2 HFTD and its wildfire mitigation
activities are conducted across its HFRA including these additional areas. SCE will continue to monitor and
assess areas outside of SCE’s HFRA for potential inclusion in the HFTD. See Section 4.2.2. for further details
on SCE’s HFRA.

11 See D.20-12-030%.
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Fuel and weather conditions play a significant role in the initiation, spread, and intensity of wildfires. Fuel
conditions such as the age of fuels, condition and health of the fuels, volume and type of fuel, is very
localized and dynamically impacts wildfire risk. Similarly, weather conditions such as wind speed and
dryness of the air play a significant role in the initiation, spread, and intensity of wildfires, and can be local
to a particular area. Historically, SCE used the Santa Ana Winds Threat Index (SAWTi) issued by United
States Forest Service (USFS) to assess fuel and weather conditions, which categorizes Santa Ana wind
severity with respect to the potential for large fires to occur. The SAWTi assesses fuel and weather
conditions to generate a threat level associated with Santa Ana wind events and extends out six days
showing four threat levels that range from Marginal to Extreme. The SAWTi covers much of the southern
portion of SCE’s service area. SCE used it to gauge the overall severity of forecasted or ongoing Santa Ana
wind events across affected SCE districts and as additional validation of the Fire Weather Watches and
Red Flag Warning (RFW) provided by the National Weather Service. SCE still monitors these services;
however, SCE has since developed improved fuel and weather modeling and tools that along with its FPI,
has replaced use of the SAWTi product to gauge and forecast the overall severity of fire-weather
conditions. Known fuel and weather conditions that SCE monitors for wildfire risk are further described
below. Please see Section 4.3 for details of SCE’s fuel and weather models.

As noted above, fuel conditions play a critical role in the initiation, spread, and intensity of wildfires.
Currently, SCE has several methods and tools to monitor moisture amounts in the vegetation that
contributes most to significant wildfire activity. Fuel moisture (dead and live vegetation) is expressed as
a percentage of the water amount compared to the dry weight of the vegetation. For dead vegetation,
less than 10% moisture represents fuels that will burn actively whereas moisture for live vegetation that
is less prone to burning is generally 80% or more. In 2019, SCE launched a fuels sampling program to fill
in known gaps in live fuel moisture observational data. Physical samples of native living plants are
collected bi-weekly to determine the dryness and ultimately the combustibility of the vegetation. This
data is monitored to determine moistening/drying trends that affect wildfire activity. In addition, SCE has
several models that project moisture amounts in dead vegetation. This information is combined with the
bi-weekly live fuel sampling to provide a holistic understanding of the fuels environment and serve as
inputs into the FPI. Please see Section 7.3.2.4.1 for details on SCE’s FPI. Monitoring fuel data is also used
to detect high-flammability fuel conditions. For example, in 2020, SCE used its fuel data to help determine
several Areas of Concern (AOCs) for wildfire potential that resulted in targeted inspections in these areas.
For more information about SCE’s AOCs, please see Section 7.3.4.9.1. SCE will continue to monitor fuels
by conducting bi-weekly (weather permitting) live fuel sampling to inform its FPl and help detect high-
flammability fuel conditions.

As noted above, weather conditions such as wind speed and dryness of the air play a significant role in
the initiation, spread, and intensity of wildfires and can be local to a particular area. Therefore, monitoring
weather data is a key function. SCE monitors location-specific, real-time weather conditions through its
network of weather stations. SCE currently has over 1,050 weather stations deployed across its HFRA and
will continue to expand its weather station network through this WMP period as further described in
Section 7.3.2.1. Weather data serve as key inputs into fire spread modeling to calculate probability and
consequence of ignitions. See Section 4.3 for more details. In addition, the weather data is an input to
SCE’s FPI that helps assess the likelihood of significant fire activity occurring within the service area. See
Section 7.3.2.4.1 for more details.
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4.2.1 Service territory fire-threat evaluation and ignition risk trends

Discuss fire-threat evaluation of the service territory to determine whether an expanded High Fire Threat
District (HFTD) is warranted (i.e., beyond existing Tier 2 and Tier 3 areas). Include a discussion of any fire
threat assessment of its service territory performed by the electrical corporation, highlighting any changes
since the prior WMP report. In the event that the electrical corporation’s assessment determines the fire
threat rating for any part of its service territory is insufficient (i.e., the actual fire threat is greater than
what is indicated in the CPUC Fire Threat Map and High Fire Threat District designations), the corporation
shall identify those areas for consideration of HFTD modification, based on the new information or
environmental changes. To the extent this identification relies upon a meteorological or climatological
study, a thorough explanation and copy of the study shall be included.

List and describe any macro trends impacting ignition probability and estimated wildfire consequence
within utility service territory, highlighting any changes since the 2020 WMP report:

1. Change in ignition probability and estimated wildfire consequence due to climate change

2. Change in ignition probability and estimated wildfire consequence due to relevant invasive species, such
as bark beetles

3. Change in ignition probability and estimated wildfire consequence due to other drivers of change in fuel
density and moisture

4. Population changes (including Access and Functional Needs population) that could be impacted by utility
ignition

5. Population changes in HFTD that could be impacted by utility ignition

6. Population changes in WUI that could be impacted by utility ignition

7. Utility infrastructure location in HFTD vs non-HFTD

8. Utility infrastructure location in urban vs rural vs highly rural areas
4.2.2 HFTD Evaluation

On December 17, 2020, the Commission approved SCE’s request for a modest expansion of the
Commission’s HFTD, with modifications, to include areas in SCE’s service area that pose unacceptable
wildfire risk to customers and communities. The modifications included removing six areas from SCE’s
non-CPUC HFRA, classifying one area as Tier 3 (versus Tier 2 in the original submittal), and incorporating
the remaining polygons, with slight adjustments to better align with the HFTD boundary, into Tier 2.12 On
January 20, 2021, SCE filed Advice Letter 4397-E requesting Commission staff approval of the final
modification of the boundaries of the CPUC HFTD pursuant to Ordering Paragraph (OP) 2 of D.20-12-030%,
Commission staff will review and then update the CPUC’s Statewide HFTD maps and relevant links on the

12 see D.20-12-030%.
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Commission’s webpage.!® See Figure SCE 4-1 that includes the updated HFTD in and near SCE’s service
area. SCE is currently implementing these boundary modifications within our internal systems and
processes and anticipates completion before the June 30, 2021 deadline.'* Because the boundary changes
are in process and will take time to operationalize, data provided as part of the QDR will continue to be
reported by SCE’s previous HFRA, i.e., Zone 1, Tier 2, Tier 3, and SCE’s non-CPUC HFRA including 200-foot
buffers along the borders of these areas.’

13 Further information about and Internet access to the CPUC HFTD Map is available at:
https://www.cpuc.ca.gov/FireThreatMaps/.
14 See D.20-12-030%, OP 4.
15 Once the boundary changes are implemented, SCE’s HFRA will be identical to the HFTD with the only difference
being the 200-foot buffers that abut the HFTD boundaries.
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Figure SCE 4-1
Boundary Map of SCE’s HFRA
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In 2021, SCE will increasingly use its WRRM as a primary resource to assess the POl and consequence to
holistically analyze wildfire risk. For example, WRRM models can be calibrated to help define areas of
elevated and extreme risk that may substantiate recommendations to further modify the boundaries of
the HFTD as needed. Figure SCE 4-2 provides an illustrative example of how wildfire consequence is
geospatially mapped in the WRRM compared with the HFTD and SCE’s HFRA boundaries prior to D.20-12-
030¢4. Other advanced technologies, like artificial intelligence-enabled satellite image change detection,
will be explored to analyze changes in fuels or land uses that may also influence prospective changes to
HFTD boundaries. While SMEs in grid operations, vegetation management, and fire management will still
be an important part of the analysis, SCE is developing a more data-driven, automated approach to
conducting fire-threat assessments across its service area and areas outside where its assets exist.

Figure SCE 4-2
lllustrative Raster Output from Technosylva-based WRRM application

duction Model [2.(

4.2.3 Macro trends
Macro trends impacting ignition probability and estimated wildfire consequence that may impact HFRA
assignment:

Below, SCE categorizes the factors it analyzes as having more material impacts on ignition probability and
estimated wildfire consequence in its HFRA and separately the factors that have yet to demonstrate or be
proven to have material impact on ignition probability and estimated wildfire consequence in its HFRA.

Macro trends impacting ignition probability and estimated wildfire consequence in HFRA
SCE describes below the macro trends impacting ignition probability and estimated wildfire consequence
within its service area, highlighting any changes since the 2020-2022 WMP filing.

Change in ignition probability and estimated wildfire consequence due to climate change
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Climate change is the primary driver of a range of underlying factors that affect wildfire initiation, spread,
and intensity and, in turn, wildfire consequences. At a high-level, climate change-driven droughts are most
tightly coupled with wildfire activity, more so than fuel density and invasive species (e.g., mountain and
bark beetles) alone. This is in part because climate change is a driver of these other variables that influence
wildfires as secondary factors. Meanwhile, climate/weather-related factors (e.g., droughts, extreme
temperatures, high evapotranspiration, dry winds, etc.) have produced environments for extreme fire
conditions. During these conditions, vegetation is often dry enough to fuel extensive fires regardless of
the presence of secondary factors such as invasive species. Extreme multiyear drought (i.e., increased
temperatures and decreased precipitation) may lead to an increase in dead vegetation, increased bark
beetle infestations, and more fuel for wildfire, if left unmanaged. Increases in the frequency and/or
magnitude of wind events can compound these impacts.

Projections by Westerling (2018) point to a future defined by intensifying and, at times, expanding areas
of elevated wildfire risk, that are strongly driven by changes to underlying climate conditions used in the
statistical modeling.'® Other research, notably Williams et al (2019) further strengthens the primary link
between climate change and wildfire activity in California.” Additionally, while the impact of climate
change on utility equipment failure (e.g., lines-down) may not be overly significant as a wildfire driver, the
consequences of resulting ignitions could increase as climate change makes the underlying and
surrounding landscape more receptive to ignitions.

To account for a wide range of historical climate scenarios, SCE uses 41 weather scenarios across a 20-
year historical climatology in its WRRM consequence model. By using a wide range of models, SCE can
determine the relative risk of wildfire consequence for each location under the maximum likely weather
conditions, based on a historic climatology for any given location. The result is a relative ranking of
locations by ignition consequence across SCE’s service area.

Change in ignition probability and estimated wildfire consequence due to other drivers of change in
weather

Wildfire ignitions associated with utility equipment can occur at any time of the year and are not
necessarily weather dependent. However, there is significant evidence that periods of extreme system
stress, such as under high wind conditions, can lead to increases in both wildfire ignitions and
consequences (Mitchell (2013); Abatzoglou, Balch, Bradley & Kolden (2018)).28 Therefore, in addition to

16 Westerling, Anthony Leroy. (University of California, Merced). 2018. Wildfire Simulations for California’s Fourth
Climate Change Assessment: Projecting Changes in Extreme Wildfire Events with a Warming Climate. California’s
Fourth Climate Change Assessment, California Energy Commission. Publication Number: CCCA4-CEC-2018- 014.

17 williams, A. P., Abatzoglou, J. T., Gershunov, A., Guzman-Morales, J., Bishop, D. A., Balch, J. K., & Lettenmaier, D.
P. (2019). Observed impacts of anthropoenic climate change on wildfire in California. Earth's Future, 7, 892-910.
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019EF001210

18 Mitchell, J.W., 2013. Power line failures and catastrophic wildfires under extreme weather conditions.
Engineering Failure Analysis, Special issue on ICEFA V- Part 1 35, 726-735.
https://doi.org/10.1016/j.engfailanal.2013.07.006; Abatzoglou, J.T., Balch, J.K., Bradley, B.A., Kolden, C.A., 2018.
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leveraging a set of machine learning models to better predict ignition risk from EFF or CFO. SCE also uses
in-house weather and fuels modeling, along with its FPI to focus its grid operations and emergency
planning efforts toward conditions that may be more conducive to extreme wildfire events.

Change in ignition probability and estimated wildfire consequence due to other drivers of change in fuel
density and moisture

As noted above, climate change is a main driver of fuel density and moisture. Vegetation is an existing
condition and its contribution to ignition likelihood and wildfire consequence is predicated on its
interaction with weather conditions. Westerling (2018) uses vegetation fraction as a logistic model
variable to determine wildfire presence, but the regression analysis also considers a range of underlying
climate variables (e.g., temperature, water deficit, etc.) to help determine how vegetation may convert
to wildfire fuel. Applying these studies with SCE’s experience, we consider fuel density and moisture as
secondary to (though influenced by) climate change trends. Fuel density may also be reduced by active
forest management. For example, Westerling’s simulation of fuel treatment scenarios indicate a
significant reduction of area burned relative to the baseline scenario. Based on SCE’s forestry
management team’s experience protecting the Shaver Lake area’s forests for more than three decades,
fuel breaks (created in partnership with CAL FIRE), tree removal, and prescribed burning has reduced
wildfire impacts to customers. For example, when the Creek Fire occurred in 2020, the largest single fire
in California history at more than 379,000 acres, most of the region was spared from this devastating
wildfire. SCE’s actions, played a critical role in slowing the spread of the Creek Fire, reducing damage and
providing more time for residents in this area to evacuate.”

Change in ignition probability and estimated wildfire consequence due to relevant invasive species,
such as bark beetles

In recent years, mountain pine beetle outbreaks and fire activity have both increased independently and
simultaneous to recent climate warming. SCE initiated its Dead and Dying Tree initiative in response to
this threat. In 2020, SCE began to see the impact of the introduction of new invasive species in its HFRA.
The Gold Spotted Oak Borer is a species that SCE’s service area had limited exposure to until recently. The
species is beginning to have a broad impact causing decline and even death on the oak tree communities

Human-related ignitions concurrent with high winds promote large wildfires across the USA. International Journal
of Wildland Fire; https://www.publish.csiro.au/wf/WF17149
https://doi.org/10.1016/j.engfailanal.2013.07.006

195CE’s forest management program performs several treatments a year with the goal of optimizing forest health
and resilience on SCE forestlands. All the dead tree removal work that SCE’s forestry team conducted around Shaver
Lake helped deflect the Creek Fire at its north boundary and pushed the flames around SCE’s property in a counter-
clockwise fashion that gave the town of Shaver Lake an extra 24 hours to prepare. The extra time allowed firefighters
to build fire lines and expand fuel breaks which are used to control or stop a fire. Fuel breaks were also created over
the last two years in partnership with CAL FIRE and the Highway 168 Fire Safe Council. In addition, SCE’s forestry
team has been working to protect 20,000 acres of SCE-owned forest land around Shaver Lake from large wildfires
through the use of prescribed burns and the tree removal work that included a prescribed burn in 2020 which played
a critical role in preventing large flames from burning the Shaver Lake Recreational Area.
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as it spreads. The other emerging challenge is the Invasive Shot Hole Borer which targets numerous tree
species in addition to oak trees in the Wildland Urban Interface (WUI) areas. While these insects have not
yet caused widespread devastation of oak and other mountainous tree species to date, it is an emerging
concern to the overall impact they pose as they spread across the HFRA. The arrival of these insects has
the same impact on oaks and other tree species just as the bark beetle did on pines. SCE’s Dead and Dying
Tree initiative effectively mitigates this risk by inspecting its HFRA multiple times a year for dead and dying
trees (often due to invasive species) within striking distance of its facilities and removing them. As such,
SCE has not yet seen an overall increase in the probability of wildfire ignition due to invasive species.
However, these new beetle species are increasing the mortality of vegetation in the fringe HFRA areas
that can accelerate the wildfire propagation into more broad wildland areas.

Macro trends minimally impacting ignition probability and estimated wildfire consequence in HFRA

Below, SCE describes the macro trends that have yet to demonstrate or be proven to have material impact
on ignition probability and estimated wildfire consequence in its HFRA.

Population changes (including AFN population) that could be impacted by utility ignition

SCE uses population information from LandScan 2018, which is developed by Oak Ridge National
Laboratory, to estimate potential consequence but does not use population projections to assess possible
future consequence. The WRRM is a static model. As such, it does not account for population growth.
Population increases over time will increase the potential consequence of a wildfire but not necessarily
contribute to an ignition risk related to the electrical system. SCE assumes this population is spread out
across its service area and thus includes population outside of SCE’s HFRA. SCE will refresh population
data, along other inputs, as it updates the model.

Population changes in HFTD that could be impacted by utility ignition

SCE uses current population from LandScan 2018, which is developed by Oak Ridge National Laboratory,
to estimate potential consequence; SCE has not used population projections in the current HFTD to assess
possible future consequence. The WRRM is a static model. As such, it does not account for population
growth. Population increases over time will increase the potential consequence of a wildfire but not
necessarily contribute to an ignition risk related to the electrical system. Population increases in the
highest risk areas of SCE's service area directly increase the consequences for where wildfires are most
prone to initiate. SCE will refresh population data, along other inputs, as it updates the model.

Population changes in WUI that could be impacted by utility ignition

SCE uses current population projections from LandScan 2018, which is developed by Oak Ridge National
Laboratory, to estimate potential consequence; SCE has not used population projections in the WUI to
assess possible future consequence. The WRRM is a static model. As such, it does not account for
population growth. Population increases over time will increase the potential consequence of a wildfire
but not necessarily contributes to an ignition risk related to the electrical system. SCE ranked this trend
between the other population trends because the WUI includes areas outside of the HFTD but does not
include all of SCE's service area. SCE will refresh population data, along other inputs, as it updates the
model.
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Utility infrastructure location in HFTD vs non-HFTD

SCE has not modeled ignition probability or estimated consequence under future scenarios. Given this,
SCE assumed normal load growth to conceptually assess this macro trend. SCE ranked this macro trend
higher than the other utility infrastructure macro trends because the HFTD includes areas in SCE's service
area most prone to wildfires. SCE's utility infrastructure located in the HFTD will be hardened, i.e., all new
additions will include, at a minimum, covered conductor, fire-resistant poles, etc. SCE's hardened
infrastructure will reduce the likelihood of ignitions associated with SCE's facilities.

Utility infrastructure location in urban vs rural vs highly rural areas

SCE has not modeled ignition probability or estimated consequence under future scenarios. Given this,
SCE assumes normal load growth to conceptually assess this macro trend. SCE's utility infrastructure
located in urban, rural and highly rural areas do not necessarily align with HFTD areas. However, those
areas that also traverse the HFTD will be hardened, i.e., all new additions will include, at a minimum,
covered conductor, fire-resistant poles, etc. SCE's hardened infrastructure will reduce the likelihood of
ignitions associated with SCE's facilities. SCE ranked this macro trend lower than the other utility
infrastructure macro trend because it does not align with the HFTD.

4.3 CHANGE IN IGNITION PROBABILITY DRIVERS

Based on the implementation of the above wildfire mitigation initiatives, explain how the utility sees its
ignition probability drivers evolving over the 3-year term of the WMP, highlighting any changes since the
2020 WMP report. Focus on ignition probability and estimated wildfire consequence reduction by ignition
probability driver, detailed risk driver, and include a description of how the utility expects to see incidents
evolve over the same period, both in total number (of occurrence of a given incident type, whether resulting
in an ignition or not) and in likelihood of causing an ignition by type. Outline methodology for determining
ignition probability from events, including data used to determine likelihood of ignition probability, such
as past ignition events, number of risk events, and description of events (including vegetation and
equipment condition).

4.3.1 Ignition Reduction Estimates

Forthe 2020 WMP, SCE assessed wildfire risks, risk mitigation alternatives, and risk mitigation scope based
on system averages for probability and consequence of ignition. In 2019 and 2020, SCE created WRRM to
model and quantify the POl and Consequence of fire at the asset level, which allows SCE to prioritize
programs using asset and circuit-segment level risk rankings by targeting the assets and/or circuit-
segments with the highest wildfire risks, e.g., SCE’s Covered Conductor program is informed by segment-
level wildfire risk rankings. Risk data at the asset-level now enables SCE to quantify wildfire risks, risk
mitigation alternatives, and risk mitigation scope and perform asset- or location-specific analyses. This led
to different results between the system level and asset- or location-specific risk analyses.
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For 2021, the WRRM includes a method to translate the expected values produced by the model into
unitless MARS values at the asset and location level. This enables SCE to both calculate risk and risk
reduction at the asset and location level as well as aggregated as needed for circuit, or system level
analysis. This will drive consistent risk-informed decision-making at the enterprise and program levels.

Based on the transition to asset-level risk analysis in the 2021 WMP Update, SCE’s ignition forecast is
dependent on using a risk buy down curve, where priority is based on mitigating the total overall risk as
opposed to prioritizing reducing the number of ignitions.

SCE illustrates this concept in Table SCE 4-2:

Table SCE 4-2
Risk Illlustrative Example
Asset ID Probability of Ignition Consequence Total Risk
(%) (risk points)
Asset A 50% 100 50
Asset B 10% 10,000 1,000

In Table SCE 4-2, Asset A has a five times higher POl vs Asset B; however, it also has a 20 times lower risk
score than Asset B. The dichotomy of these independent values implores a clearer approach, which SCE
is doing. SCE’s risk prioritization approach addresses Asset B ahead of Asset A, even though Asset A has a
higher POI, due to Asset B’s higher risk score.

As shown in Table SCE 4-3, over the next two years (2021-2022) of the 2020-2022 WMP, SCE estimates
more than 25% ignition reduction in HFRA compared to 2020 recorded ignitions, assuming the same
weather conditions as experienced in 2020.

SCE provides an ignition forecast in the WSD’s Table 7 by risk drivers over the two-year period. This
reduction is driven by the methodology described in the RSE section, whereby SCE estimated the
mitigation effectiveness of programs by risk drivers and determined the risk reduction given the exposure
and scope of the program. The ignition forecast is then calculated by the illustrative example described
above based on risk prioritization.

Table SCE 4-3
Baseline forecast (with no 2021-2022 mitigations) and forecast (with 2021-2022 mitigations) in HFRA
for ignitions, outages, and primary wire downs

Baseline forecast Forecast
Recorded e .. . PR
(no mitigations) (with mitigations)
Risk Event 2020 2021 2022 2021 2022
Ignitions 50 47 47 42 37
Outages 4,420 4,813 4,813 4,390 4,049
Primary Wire Downs 173 194 194 179 163
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SCE has developed machine learning models to quantify the POl caused by EFF and CFO. The models utilize
historical outages and faults caused by EFF and CFO, SCE asset data including circuit connectivity, historical
weather data, tree inventory data, etc., to identify patterns that lead to faults then sparks.

The baseline forecast of ignitions is based on time-series forecasting. Time-series forecasting uses patterns
in history to create a forecast of what the future may look like. A time-series forecast methodology was
chosen because it can capture variation over smaller periods compared to other forecasting methods. For
example, a five-year average forecast method cannot capture quarterly variation, such as a short fire
season, or trends taking place over those five years. By capturing quarterly ignition data, our time-series
approach predicts a seasonal pattern based on history. Should a sub-driver begin trending, either up or
down, the time-series method can detect and forecast the implications to the system-wide ignition rate.

In Sections 4.3.2 to 4.3.9 below, SCE describes its wildfire risk analysis and how it informs SCE’s decision-
making process, including how it distinguishes this risk from other safety and reliability risks.

4.3.2 SCFE’s Risk-Informed Decision-Making Approach for WMP

SCE’s Enterprise Risk Management (ERM) process annually identifies and evaluates the key risks that the
enterprise and its customers face, with a focus on safety, such as wildfire risk. SCE uses a multi-step
process that includes both a top-down and bottoms-up approach, as described below:

e Top-down review of enterprise-level risks: This effort is aimed at assessing the breadth of
activities ongoing at SCE, in the state, and in the utility industry to identify key risks. It
includes a review of utility benchmarking, industry trends and research, public policy efforts,
legislative activities, CPUC and other regulatory proceedings, major SCE initiatives, and
critical business functions. The team also compiles and assesses feedback on current and
emerging enterprise level risks through company-wide surveys and direct discussions with
SCE leadership.

e Bottom-up review of SCE Enterprise Risk Register: SCE’s ERM function maintains an
enterprise risk register that captures and assesses risks from across the enterprise, based on
interviews and feedback from working groups throughout the organization, including from
engineering analyses and field observations. New risks are also identified based on emerging
trends in the industry.

e Consolidation and aggregation: SCE aggregates the risks identified through the above
processes to evaluate which risks have potential major safety consequences, including
consolidation of duplicate and similar risks.

e Review and refinement with senior leadership: Through leadership review and assessment,
further refinements are made as appropriate.

Risk modeling and analysis has been a cornerstone in the development and execution of our WMPs and
has matured over time. In 2018, we used this multi-step process to develop our RAMP report, which
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contained nine top safety risks, including wildfire.?’ SCE developed a RAMP risk model and MARS
framework (SCE’s version of a Multi Attribute Value Function (MAVF)) to quantify our enterprise level risks
and evaluate mitigation options). SCE’s MARS model aligns with the methodology approved in the Safety
Model and Assessment Proceeding (S-MAP). This analysis informed SCE’s Grid Safety and Resiliency Plan
(GSRP) and 2019 WMP. In parallel, we developed the Wildfire Risk Model (WRM) which was used to
determine probability and consequence of ignitions at the asset level.

In 2019, SCE continued to use the RAMP model and MARS framework to assess system- or HFRA-level
wildfire risks and risk mitigation using HFRA-level “top down” averages for probability and consequence
of ignitions. Once the appropriate mitigation was selected for overall implementation (e.g., covered
conductor) SCE used the segment level POl and Reax-based consequence model (together referred to as
the WRM) to risk rank conductor segments. This “top down” RAMP model, along with the “bottoms -up”
circuit segment prioritization, was used to determine the prioritization of covered conductor installation
in the field, in conjunction with other operational considerations. The results of these analyses were
included in SCE’s 2021 GRC and 2020 WMP.

In 2020, SCE achieved several key milestones in enhancing our wildfire risk analytics. We developed asset-
specific POl models for transmission and sub-transmission assets to add to our previously built distribution
asset models. SCE also transitioned to a new fire consequence modeling tool developed by Technosylva.
We developed a method to translate the risk scores produced by our POl and consequence models into
unitless values consistent with RAMP using the MARS framework at the structure (pole or tower) level.
Finally, SCE developed a PSPS risk calculation to more comprehensively account for risk reduction benefits,
as well as risks associated with use of PSPS for individual circuit segments. All of these improvements and
additions are integrated into the overarching model referred to as the WRRM.

Table SCE 4-4
Comparison of SCE’s WRM (2019) and WRRM (2020+)

Year Model | WF Probability WF Consequence PSPS Probability | PSPS Consequence
Name Component Component Component Component
2019 WRM SCE Machine Reax Consequence Not Captured Not Captured
Learning
2020 WRRM SCE Machine Technosylva Prob of PSPS De- | Consequence of
Learning Consequence energization PSPS De-
energization

These improvements enable SCE to calculate risk and risk reduction at the asset and location level for both
wildfire and PSPS risk in a consistent risk-informed decision-making framework. This approach benefits
SCE customers by providing a quantitative assessment of both wildfire and PSPS risk, as well as the risk
reduction benefits of mitigation activities targeted to reduce incidents of wildfire and of PSPS. SCE also

20 The other eight 2018 RAMP safety risks included: 1) Building Safety, 2) Contact with Energized Equipment, 3)
Cyberattack, 4) Employee, Contractor & Public Safety, 5) Hydro Asset Safety, 6) Physical Security, 7) Underground
Equipment Failure, 8) Climate Change.
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uses the outputs of the WRRM to perform RSE calculations using this granular approach focusing on risk-
informed decision making and validation for key WMP activities. Figures SCE 4-3 and 4-4 describe the
evolution of SCE’s wildfire and PSPS risk modeling.

Figure SCE 4-1 4-3
Evolution of SCE’s Wildfire (and PSPS) Risk Modeling
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4.3.3 Wildfire Risk Reduction Modeling Framework

SCE’s wildfire risk models are used to analyze and quantify wildfire risk. The outputs are used to estimate
risk reduction and calculate RSEs to help make decisions about wildfire mitigation activities, and to inform
the prioritization of mitigation deployment.

The WRRM framework leverages the risk bowtie to organize drivers, triggering events, and consequences.
The triggering event at the center of the wildfire bowtie is an ignition in SCE’s HFRA. On the left-hand side,
asset and contact from object models, are used to develop an estimate of the POI for a given set of assets.
For example, potential ignitions from conductors are primarily driven by equipment failure, CFO (such as
trees or balloons), and wire to wire contact (such as during high winds). The consequences of these
ignition events are estimated on the right-hand side using the Technosylva consequence model. The
model estimates the potential spread of a fire over a given time, as well as the corresponding impact of
this fire in natural units - structures, acres, and population. These consequences are then translated into
MARS units to calculate RSEs of mitigation activities and compare the relative risk of wildfire ignitions to
that of other risk events. The outputs of the various models are aggregated into a unified WRRM output.
The output of individual models and/or the entirety of the model output, can be used for risk informed
decision making.
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Figure SCE 4-14-4

Wildfire Risk Reduction Modeling (WRRM) Framework
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In 2020, SCE transitioned from Reax to Technosylva for its wildfire consequence modeling. Details on the
improvements from this transition are described in the sections below.

4.3.4 PSPS Risk Model

SCE also developed a PSPS component for the WRRM.?! Similar to the wildfire risk component of the
WRRM, SCE’s PSPS risk component leverages the risk bowtie to assess the relative risk of PSPS impacts to
customers at each circuit or circuit segment. On the left side of the bowtie, SCE estimates the Probability
of De-energization (POD) based on a 10-year back-cast of historical wind and weather conditions to
estimate the annual frequency and duration of de-energization events, based on current PSPS de-
energization protocols. On the right side of the bowtie, SCE estimates the safety, reliability, and financial
consequences resulting from a PSPS by counting the number of customers potentially impacted. The

21 SCE’s PSPS risk modeling aligns with SDG&E’s Wildfire Next Generation System approach.
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consequences are estimated based on the number of customers on a potentially de-energized circuit,
along with a multiplier for the potential safety, reliability, and financial impacts associated with those de-
energizations. The PSPS risk component is an addition in this 2021 WMP Update and was not part of the
WRM in the 2020 WMP.

4.3.5 Probability of Ignition Models

Within the wildfire component of the WRRM, there are two classes of POl models; EFF models and CFO.
Each of the individual models are developed using machine learning algorithms for each asset or contact
type as the drivers vary by asset/contact type.

Each asset-specific model uses historical outage data, available asset attributes and condition data (i.e.,
age, voltage, inspection results, etc.) and other asset and environmental attributes (i.e., historical wind,
number of customers, etc.) to predict the probability of the asset creating a spark. Similarly, each CFO
model uses outage data along with other variables to predict a spark caused by the particular type of
contact (e.g., vegetation, animal, balloon).

The POl models within the wildfire component of the WRRM calculate probabilities at the structure level,
and thus total ignition probability at a structure (i.e., pole or tower) is calculated as the sum of the
probabilities of ignition across the assets at that location. Similarly, risk values can be aggregated to the
circuit level, district, etc. Currently, for the purpose of prioritizing mitigations, all sparks are assumed to
potentially create ignitions.

Development and maintenance of these models are resource intensive and complex. Significant data
synthesis and quality checks are necessary prior to analysis and building models to estimate probabilities
of ignition. Once the models are built, they need to be continuously tested and updated using new outage
data for observed failures or “near misses,” and new inspection, remediation, or replacement data for
latest available asset condition.

In 2019, SCE developed POl models for distribution overhead conductors, distribution switches,
distribution capacitors, and distribution transformers. In the first half of 2020, SCE further developed POI
models for transmission wires and towers.

4.3.6 Ignition Consequence Models

To estimate the consequence of an ignition in this 2021 WMP Update, WRRM uses the Rothermel fire
propagation algorithm within the Technosylva consequence module to estimate the natural unit
consequences (e.g. structure burned, acres burned and population impacted) from individual ignition
simulations along SCE’s overhead assets within HFRA. These natural units are translated into MARS units
to incorporate safety, financial and reliability impacts due to wildfire. This consequence module replaces
the broader “outcome” scenarios presented in GSRP and RAMP by estimating a fire’s characteristics once
it starts (e.g., fuel conditions and wind speed), where the fire will move (wind direction and terrain
impacts), and the potential structures, population and acres impacted by a fire based on scenario-based
fire sheds. The 2021 WMP Update differs from SCE’s 2020 WMP, in that SCE replaced the Reax -based
consequence modules with a Technosylva — based consequence model. A more detailed discussion of the
evolution of our ignition consequence model enhancements is below.
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In early 2019, SCE engaged Reax Engineering (Reax), an experienced fire science consulting firm, to
develop a fire-propagation model for areas surrounding SCE’s overhead facilities within the HFRA, and to
identify relative consequence areas based on fire-weather climatology and Census data. Fire propagation
characteristics were estimated using a twenty-year fire weather climatology model. Based on ignition
simulations in SCE’s HFRA where overhead facilities are located, fire volume — the spatial integration of
fire area and flame length — was estimated to develop sample fire scars. This process was repeated across
SCE’s service area for hundreds of thousands of combinations of ignition location and duration. The
outputs of these simulations were used to quantify the consequence as the product of fire volume and
the number of impacted structures within the weighted average overlay of simulated fire scars localized
to 300-meter by 300-meter Reax grid squares. SCE later enhanced the Reax consequence output to
consider not only the number of structures impacted, but also impacts to safety, such as serious injuries
and fatalities, acres of property burned, as well as suppression and restoration costs.

In 2020, SCE transitioned to a Technosylva-based consequence model, which included improvement over
the Reax-based consequence model. Key improvements include updated and more granular model inputs
(e.g., buildings, assets, fuels, population), more advanced fire propagation techniques (e.g., urban
encroachment), and direct mapping of consequence scores to individual assets. Technosylva fire spread
model uses individual building footprints, population count, SCE asset data, and a 20-year climatology and
surface fuel data specifically calibrated to SCE’s service area. This will enable SCE to re-run this simulation
on an annual, or semi-annual, basis based on updated and calibrated information from previous fire
weather seasons which is a significant improvement from the Reax models in targeting mitigations to
HFRAs. Please see Table SCE 4-5 below for a list of model inputs, outputs, and algorithms.

Table SCE 4-5
General summary of WRRM Inputs, Outputs and Fire Propagation Algorithms

Category ‘ Technosylva WRRM

Input Data e LandFire 2018 surface fuels, with burn scar update as of October 2020
e  Microsoft building footprints
e LandScan 2018 population count

e Updated SCE asset information, including poles/function and locations (FLOCS)

and sub transmission to be added in Q1

o Uses SCE specific 20-year climatology

e Incorporates SCE POI for distribution and FLOC ignition assets, POI for transmission

Output Data e Asset-level conditional risk (consequence only) and expected risk (POI x
Consequence) assigned to individual assets

area in addition to a 20-mile buffer into adjacent service territories

e Includes FLOCS

e Includes asset ignition probability data

e Service area-wide asset-level Hybrid Raster Consequence provided for entire service
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Category ‘ Technosylva WRRM
e Includes outputs aggregated for all 41 weather scenarios as — mean, median,
maximum and 90" percentile
e Does not apply fire volume in risk outputs
Consequence Model | 4  can be integrated with MARS
Fire Modeling e Uses published and endorsed models with a proprietary implementation
Methods
e 20+ models used to enhance core fire modeling
e Advanced urban encroachment model ensures a more accurate identification of
buildings and population impacts
e Uses all weather scenarios for each asset simulation(s) resulting in multiple
simulations per asset
e Integrates SCE ignition probability data to provide expected risk outputs in addition
to conditional risk
¢ Model and software recently adopted by State of California (CAL FIRE) as the only
authoritative fire risk model in the state
& Modeling methodology also adopted by PG&E and San Diego Gas and Electric
(SDG&E)
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In addition to asset-specific consequence values provided by Technosylva’s models, the geospatial viewer
tool provided by Technosylva is able to display aggregated and disaggregated risk scores geospatially
across SCE’s service area with an additional 20-mile buffer outside of HFRA.

4.3.7 Multi-Attribute Risk Score

The MAVF was developed as part of the S-MAP proceeding and is used in the utilities’ RAMP filings to
compare risks and mitigation alternatives. The MAVF was developed as part of the S-MAP proceeding
and is used in the utilities’” RAMP filings to compare risks and mitigation alternatives. The MAVF is also
used to calculate RSE. SCE’s version of the MAVF is called MARS. SCE has improved its MARS framework
since first developing it for our 2018 RAMP.

As described in the previous sections, SCE modeled wildfire and PSPS risks independently from one
another. In order to use this information to assess combined risk (wildfire and PSPS), as well as assess the
relative effectiveness of mitigations, SCE converted WRRM natural unit consequence outputs (acres,
structures, population) to MARS units. Converting these consequences to MARS units allows SCE to assess
the benefit of deploying mitigations to address wildfire risk, PSPS risk, or both. Corresponding RSEs were
calculated using the estimated wildfire risk reduction, PSPS risk reduction, or both as applicable.

o Wildfire Component of WRRM — Applicable to programs that only mitigate wildfire risk drivers
and/or consequences. Example: Expanded pole brushing.

e PSPS Component of WRRM — Applicable to programs that only mitigate the probability of a PSPS de-
energization and/or consequence caused by a de-energization. Example: Assisting customers with
back-up batteries.

o Wildfire and PSPS Components Together — Applicable to programs that mitigate both Wildfire and
PSPS risks. Example: Covered Conductor (reduces wildfire ignition drivers and raises wind speed
thresholds for PSPS de-energization).

e The PSPSrisk is added or “stacked” along with the wildfire risk for a total combined risk for purposes
of RSE calculations.

Table SCE 4-6 below summarizes the probability and consequence modeling inputs for the wildfire and
PSPS risk components of the WRRM.

Table SCE 4-6
Overview of Probability and Consequence Modeling Inputs for Wildfire and PSPS Components of the
WRRM
Wildfire Component PSPS Component
Probability POl based on internally developed | Probability of de-energization based
(normalized to an | Machine Learning algorithms at | on a 10 year back-cast based on wind
annual frequency) | segment or asset level and FPI data using SCE’s current PSPS
de-energization protocols




MARS

Consequence

Safety Population impacted based on From the number of customers
Technosylva consequence simulation impacted from reliability, gross-up to
which in turn is translated into the the number of impacted population.
Safety index Use a conversion ratio?? to convert

impacted population to a Safety index

Reliability Eight hours of interruption per Number of customers based on the
customer on the circuit. This duration | downstream impact of a de-
was used in order to maintain energization on a circuit. Duration is
consistency with Technosylva fire based on a historical back-cast as
propagation simulation, which also described above
uses eight hours.

Financial Buildings and acres impacted based on
values from Technosylva WRRM which
is then translated to financial dollars »250/Customer/Event

MARS uses natural units?® of safety, reliability, and financial consequences into a combined unit-less
consequence score. Since SCE’s 2020 WMP, we have made three changes: (1) changes to the scaling
function; (2) indexing; and (3) a methodology to account for risk associated with vulnerable/at-risk
communities. This latest iteration is MARS 2.0.%*

Scaling Function — In MARS 1.0 (2020 WMP), SCE ascribed a concave (non-linear) scaling function to safety
which amplified the impact of the first few fatality or serious injury (S.l.) counts. SCE has since switched
to a linear scaling function to reflect that each incremental safety event is valued the same as the previous
one.

Indexing — Previously, SCE had a separate score and weighting for fatalities and serious injuries. In MARS
2.0, SCE moved to an index function which combines both fatalities and serious injuries into a single Safety
index. This is consistent with the S-MAP decision which prescribes an attribute hierarchy where the top-
level attribute is a label or category (in this case Safety is the top level attribute) and lower-level attributes
are observable and measurable (namely fatalities and serious injuries).

22 Given the limited information directly linking fatalities to a PSPS event, SCE used the 2003 Northeast Blackout
event as a data point to determine safety impacts from an outage. That blackout lasted for 48 hours, impacted 50
Million people, and was recorded to have 100 fatalities, which converts to 4.2 x 108 fatalities / people-hrs. Other
data points include the 2011 Southwest blackout and the 2019 PSPS outages in SCE service area.

23 Natural units are the number of Fatalities or Serious Injuries for safety, customer minutes of interruption for
Reliability, and dollars for Financial.
24 MARS 2.0 -- Translating the Wildfire and PSPS Risk Components of the WRRM
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Vulnerable / At-Risk communities — SCE has incorporated a new targeting multiplier to its Safety index
which amplifies the score based on an internal analysis of two population sets, AFN%* and Non-Residential
Critical Infrastructure? (NRCI). At the circuit level, SCE developed both an AFN and NRCI score to
incorporate the level of support that an individual or entity would need in an emergency event or PSPS
event, in the case of an AFN customer. The two multipliers are constructed as follows:

AFN_Score ircuit

1) AFNyutipiier =1+ where AFN_Scoreciruit is the circuit level score and

AFN _Scorepax
AFN_Scoremax is the maximum score from all the circuits. The lowest AFN multiplier would be 1 in
the case where the AFN score on that circuit was zero. The highest AFN multiplier would be 2 in the
situation where a circuit had the highest AFN score.

NRCI_Scorecircuit

2) NRClyyitiptier = 1+ where NRCI_Scoreciruitis the circuit level score and

NRCI_Scorepax
NRCI_Scoremax is the maximum score from all the circuits. The lowest NRCI multiplier would be 1 in
the case where the NRCl score on that circuit was zero. The highest NRCI multiplier would be 2 in
the situation where a circuit had the highest NRCI score.

Combining these multipliers into the Safety index results in the following equation:

1
Safety Index = [1.0 = (# of Fatalities) + 7* (# of S.I.)] * AF Nypitiptier * NRCIyyitipiier

Table SCE 4-7 below summarizes the MAVF changes between what was used in the 2020 WMP and this
current year’s WMP update filing.

Table SCE 4-7
Comparison of MARS 1.0 to MARS 2.0 Attributes, Units, Weights, Ranges, and Scales
2020 WMP 2021 WMP Update
Attribute | Unit Weight | Range | Scaling Attribute | Unit Weight | Range | Scaling
Fatalities | # 25% 0-100 | Concave Safety Index | 50% 0-100 | Linear
Serious # 25% 0-500 | Concave
Injuries
Reliability | CMI 25% 0 — 2| Linear Reliability | CMI 25% 0 — 2| Linear
Billion Billion
Financial Dollars | 25% 0 - 5 Linear Financial | Dollars | 25% 0 - 5| Linear
Billion Billion

Since the MARS framework is used to estimate both wildfire and PSPS unit-less consequence scores, they
can be combined into a Wildfire+ PSPS Stacked risk as shown in Figure SCE 4-5 below.

25 AFN customers include but not limited to Critical Care, Disabled, Medical Baseline, Low Income, Limited English,
Pregnant, Children.

26 NRClI sectors include but not limited to Healthcare and Public Health, Water and Wastewater systems, Emergency
Services, Communication, Transportation, Government Facilities, Energy.
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Figure SCE 4-2
Wildfire + PSPS Stacked Risk

Wildfire Risk PSPS Risk
Safety Safety
PrObabiIityEgnition X Rehﬂbilft}’ PrObab”ityDe—energization X Reiiability
Financial Financial
\ Conversion to MARS } \ Conversion to MARS }
M‘TRSWh‘dﬁre o MARSPSPS
MARSWHdﬁre + PSPS

While PSPS is an effective mitigation against ignitions under extreme fire conditions, we fully recognize
there are broader impacts, hardship, and risks that are introduced by proactive de-energization. This is
why we have accounted for these broader PSPS impacts in our overall risk model. The combined
MARSuidfire and MARS,s,s model shows that wildfire risk is substantially greater than PSPS risk across the
safety, reliability, and financial dimensions. Nevertheless, by incorporating the PSPS risk into the overall
wildfire risk to calculate a total MARS, we have the means to target mitigations to areas that have the
highest combined risk in addition to targeting wildfire and PSPS impacts separately. For example, because
covered conductor remains a major program component for system hardening, we could prioritize the
frequently impacted circuits and reduce the frequency of PSPS on these circuits.

4.3.8 RSE Analysis

The RSE calculation provides an indicator of the risk reduction accomplished through an activity compared
to the costs for that activity. The RSE is calculated for those activities that have a direct impact on risk or
consequence of wildfire and/or PSPS de-energizations. The remainder of this section provides an overview
of the benefits and limitations of using RSEs in decision-making, an overview of the RSE calculation
methodology, and a summary of RSE results.

RSEs are a useful tool to inform the decision-making process when evaluating alternative mitigations,
selecting new programs for widespread deployment, or making changes to the scope of deployed
programs. For recently concluded pilot activities, the RSE value can serve as one threshold indicator to
determine whether the pilot (or program deployed elsewhere, but not yet deployed in SCE’s service area)
should move into full deployment.

SCE’s ability to calculate RSEs at a more granular level has been enhanced based on the advancements
implemented in 2020. This results in a more accurate understanding of relative risk buy down across
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programs and enables SCE to evaluate the relative risk reduction benefits more consistently for our
portfolio of WMP activities.

It should be noted that RSE values may not be identical among the California utilities. Given that RSE
values are derived from calculated risk scores which include the POI along with consequence (which are
unique for each asset), they will vary based on the equipment conditions, potential for CFO, and the size
of potential fires inherent in each utility’s service area. In addition, each utility while following RAMP
guidelines for translation to unitless values for RSE calculation, may use assumptions and values for their
MAVF components that are unique to their environment which will result in differences in RSE.

RSEs, though an important and valuable input to help understand the relative value of various activities
in economic terms, are not, and should not, be the only factor used to develop or execute a risk mitigation
plan. The RSE metric does not account for certain operational realities, including planning and execution
lead times, resource constraints, work management efficiencies, regulatory compliance requirements,
environmental and permitting requirements, and conditions that are not captured within the WRRM.
These additional factors are considered by SCE while determining the type, volume, and sequence of work
undertaken to reduce wildfire and PSPS risks in a timely manner.

RSE Calculation Method
SCE’s RSE calculation method follows the steps below.

1. Use historical counts to forecast baseline (in the absence of mitigations) wire-down, outage, and
CPUC ignition levels.

2. For each program, obtain
a. cost forecast,

b. mitigation effectiveness — a percentage between 0 and 100% denoting the effectiveness
of reducing risk driver frequency or consequences of events,

c. prospective units to be installed/performed, and

d. vyears of useful life (mean time to failure)

3. For each year, calibrate the WRRM to the forecast baseline wire-down, outage, and CPUC
ignition levels to convert probabilities to frequencies.

4. Where available, use location data, mitigation effectiveness, and the WRRM to estimate risk
buydown associated with the program.

a. Iflocation data are not available, or if the scope is not determined yet, use the risk
buydown curve from the Wildfire Risk Reduction Model. Use the units to be
installed/performed in that year to determine how far down the risk buydown curve the
program may mitigate risk.

b. Apply the mitigation effectiveness to the particular asset’s risk drivers or consequences
and compare the resulting risk with the baseline risk. The difference is the risk
reduction.
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5. Calculate the net present value (NPV) of the risk reduction applying the years of useful life as the
time horizon.

6. Calculate the RSE by dividing the NPV of risk by the cost forecast.
7. Calculate the event buydown using the calibrated WRRM.

8. Calculate the forecast of net events by subtracting the estimated count of mitigated events from
the baseline forecast.

The methodology to calculate RSEs for wildfire mitigations, as described above, is identical to that for
calculating RSEs for PSPS mitigations, but instead of incorporating wildfire ignitions and its associated
consequences, the model uses the PSPS probability and consequences as described in Section 4.3.2. The
Covered Conductor and Undergrounding programs mitigate both Wildfire and PSPS risks. In these cases,
SCE added both wildfire and PSPS risk benefits together and divided by the forecasts of the program to
arrive at an RSE.

Summary of RSE Results

Table SCE 4-8 summarizes RSE results for each wildfire initiative. The WMP requirements seek RSE
calculations for all WMP initiatives. SCE provides RSEs for all activities that directly mitigate wildfire or
PSPS risks. However, several activities do not directly reduce either wildfire or PSPS risks. For example,
various situational awareness activities as well as certain customer outreach programs or technology
projects do not reduce risks by themselves but enable effective deployment of other WMP activities.
Calculating reductions in probability or consequence of ignition or PSPS events for these activities would
be speculative at best. As another example, pilots are being conducted not to reduce risks, but to assess
technologies that can potentially reduce risks to determine operational impacts, costs, risk reduction
benefits, etc. Once the results of the pilots are available, RSEs would be calculated prior to broad scale
deployment. These foundational activities are necessary regardless of RSEs, and their scope and
prioritization are not informed by wildfire or PSPS risk analysis. Therefore, SCE focused its RSE calculations
on WMP activities where RSE calculations are meaningful to inform decision making.

Below, SCE further explains the reasoning why certain initiatives do not have RSE scores. First, SCE
provides categories of activities and explanations for these categories why initiatives within them do not
have a RSE score. The table below, then, includes the reasoning category for certain activities not being
scored for RSEs.

Pilot activities: SCE initiates wildfire pilot activities when research, studies, benchmarking, etc. of new
technologies, work methods, processes, etc. indicate there is a potential benefit to reduce wildfire risk so
that SCE can test the pilot, ideally in the electrical system, collect information, and then make a data-
driven decision regarding ending the pilot, targeted deployment, or full-scale deployment of an activity.
SCE discussed above why RSE calculations would be unsuitable for pilots. Upon conclusion of pilot
activities, if the results are favorable, SCE will use the gathered data to estimate the risk reduction of the
mitigation and perform the RSE calculation as part of the analysis to inform a decision for broader
deployment of the activity.
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Enabling activities: Many initiatives do not reduce the POI or consequence of wildfire or PSPS but are
foundational activities that provide capabilities to better manage our wildfire program. This category also
includes certain customer-facing activities that help customers reduce the impacts of PSPS. Because the
enabling activities do not by themselves result in a risk reduction, there is no RSE for these activities.

Insufficient historical data: For certain activities, there is insufficient data to calculate the mitigation
effectiveness.

Please note that the RSE values provided in the 2021 WMP Update differ from those shared in SCE’s 2020
WMP for the following reasons:

Risk Value Framework: The 2021 WMP Update uses SCE’s updated MAVF — MARS 2.0 —
whereas SCE’s 2020 WMP did not. This is described further in Table SCE 4-7 above.

Granularity of Analysis: The 2020-2022 WMP used the RAMP model to calculate RSEs at the
system (HFRA) level, which means that risk is evenly spread across HRFA. In the 2021 WMP
Update, SCE quantified risk at the asset and circuit levels, which allows the targeting of
mitigations to specific assets along the risk curve?” (e.g., deploying vertical switches at specific
locations).

RSE Output Structure: Pursuant to WSD-011, the RSE table in SCE’s 2021 WMP Update is
structured differently than last year. In this WMP, SCE is providing RSEs in Table 12, calculated
by different tiers (e.g., Tier 2, Tier 3, etc.), instead of the yearly values in last year’s 2020 WMP,
Tables 21-30. The use of tiers in this table provides an indication of how RSEs can change
when tranches are applied. Importantly, the relative ranking of RSEs can change depending
on how many tranches are used, and how those tranches are structured.

For the same reasons, updates to the calculation methodology also changed the relative RSE ranking of
certain WMP activities.?®

Table SCE 3-8
Summary Table of RSE Results
. .. RSE Calculated 29 Quantified Risk Reduction
Category ID Initiative / Activity (Rationale) RSE Benefits
ble——Leopedanopdeant
. PLEA NAA
I _ FSH 7
Situational SA-1 Weather Stations 598 Reduces consequence of PSPS
Awareness Yes
SA-2 Fire Potential Index (FPI) No - Enabling Activity N/A N/A

27 A “risk curve” is generated by ranking all conductor segments from highest to lowest risk and the cumulative risk
bought down reflects the order in which the work is performed in order to achieve maximum risk buydown.

28 Consistent with the WSD’s directive, SCE does not rely on RSE calculations as a tool to justify the use of PSPS.
However, SCE calculated an RSE of 15,373 in Tier 3 for PSPS, offsetting the wildfire risk mitigation benefits by the
expected increase in risk from PSPS.

29 RSEs provided are for HFTD Tier 3, refer to Table 12 in Appendix 9.7 to see the RSEs for Tier 2 and Non-CPUC HFTD.
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Weather and Fuels Modeling

SA-3 System No - Enabling Activity N/A N/A
SA-4 Fire Spread Modeling No - Enabling Activity N/A N/A
SA-5 Fuel Sampling Program No - Enabling Activity N/A N/A
sa-7 | Remote Sensing / Satellite Fuel No - Enabling Activity N/A N/A
Moisture
SA-8 Fire Science Enhancements No - Enabling Activity N/A N/A
SA9 Distribution Fault Anticipation Ves 2,756 Reduces POI
(DFA)
c d Cond v 4192 Reduces POl and reduces
SHL overed Conductor s 4,514 probability of PSPS
Reduces POl and reduces
i i 2,364
Fire Resistant Poles Yes ) probability of PSPS
Undergrounding Overhead Reduces POl and reduces
SH-2 | onductor Yes 347 probability of PSPS
Reduces POI
SH-4 Branch Line Protection Strategy Yes 3,304
. . No—Scope-dependent
SH-5 Installation of System Automation NA N/A
- onresultsof SH-7
Equipment — RAR/RCS Yes 598 Reduces consequence of PSPS
ircui — Reduces POI
SH-6 Circuit Breaker Relay Hardware Yes 3,308
for Fast Curve
Grid Design & — - -
System SH-7 Circuit Evaluation for PSPS-Driven No - Enabling Activity N/A N/A
Hardening Grid Hardening Work
sH-g | Transmission Open Phase No - Insufficient Data N/A N/A
Detection
SH-10 | Tree Attachment Remediation Incorporated into See See SH-1
covered conductor SH-1
SH-11 | Legacy Facilities No - Insufficient Data N/A N/A
SH-12 | Microgrid Assessment No - Pilot Activity N/A N/A
SH-13 | C-Hooks Yes &2 Reduces POI
45
SH-14 | Long Span Initiative (LSI) Yes 1,957 Reduces POI
SH-15 | Vertical Switches Yes 13 Reduces POI
Distribution Ground £-Aerial Yes 2777 Reduces POI
IN-1.1 Inspections and remediations 3,225
’ Distribution Aerial Inspections and Reduces POI
o Yes 953
remediations
Transmission Ground /AAerial Yes Tl Reduces POI
IN-1.2 Inspections and remediations 1,095
Asset ' Transmission Aerial Inspections Yes 695 Reduces POI
Management & and remediations - -
Inspections Infrared Inspection of energized Reduces POI
IN-3 overhead distribution facilities Yes 1,879
and equipment
Infrared Inspection, Corona Reduces POI
IN-4 Scanning, and HD imagery of Yes 174

energized overhead Transmission
facilities and equipment
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IN-5 Genera.t|o.n Inspections and No - see IN-1.1 See See IN-1.1
Remediations IN-1.1
IN-g | Mspection Work Management No - Enabling Activity N/A N/A
Tools
VM-1 Hazard Tree Management Yes 1,602 Reduces POI
Program
VM-2 Expanded Pole Brushing Yes 1,881 Reduces POI
Vegetation
E ded Cl for L
Management | VM-3 F:Si?i:iei carances for Legacy No - Insufficient Data N/A N/A
VM-4 | Dead and Dying Tree Removal Yes 2,413 Reduces POI
VM Work M t Tool . .
VM-6 (Arbor:; anagement 1oo No - Enabling Activity N/A N/A
CRCs and CCVs Yes 188 Reduces consequence of PSPS
. Battery Backup for low-income Reduces consequence of PSPS
Grid critical care / MBL customers ves 22
Operations & PSPS-2
Protocols Other programs: Home power
backup, well water/pumping No - Pilot Activity N/A N/A
backup, resiliency zones
Data Wildfire Safety Data Mart and . -
DG-1 No - Enabling Activit N/A N/A
Governance Data Management (WISDM / Ezy) 0 - Enabling Activity / /
Emergency
EE R
Planning & pep-p | OCE Emergency Responder No - Enabling Activity N/A N/A
Training
Preparedness
DEP- Customer Education and
12 Engagement - Community No - Enabling Activity N/A N/A
’ Meetings
Stakeholder DEP- Customer Education a‘nd . N
Cooperation & 13 Engage.ment - Marketing No - Enabling Activity N/A N/A
Community Campaign
Engagement DEP-4 | Customer Research and Education No - Enabling Activity N/A N/A
Reduces consequence of ignition
DEP-5 | Aerial Suppression Yes 3,306
Asset Defect Detection Using
Machine Learning Object No - Pilot Activity N/A N/A
Detection
Alt Tech Evaluations: Rapid Earth
Fault Current Limiter - Ground
Fault Neutralizer, Resonant . .
Grounding with Arc Suppression No - Pilot Activity N/A N/A
Alt ti Coil and Resonant Grounded
T ehrnal lve N/A Transformer
echnology - —
Alt Tech Evaluations — Distribution . -
Open Phase Detection No - Pilot Activity N/A N/A
High Impedance (Hi-Z) Relay No - Pilot Activity N/A N/A
Evaluations
E D i EFD
arly Fault Detection (EFD) No - Pilot Activity N/A N/A
Evaluation
Satellite and Other Imaging . -
Technology for Fire Spotting No - Pilot Activity N/A N/A
Other N/A Forest Management No - Insufficient Data N/A N/A
(Activities that Reduces POI
are not ) .
N/A Vegetation Line Clearances (all) Yes 3,592
enumerated
initiatives)
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4.3.9 Resource Allocation and Prioritization Methodology

SCE has advanced its ability to make data driven, risk-informed decisions for prioritizing wildfire mitigation
activities since the 2020 WMP that aligns with our RAMP methodology. SCE described above how both
POI and consequence calculations improved and how one integrated approach for calculating risk was
created at the enterprise and program levels. This new, integrated WRRM is being used to make risk-
informed decisions for both existing in-flight WMP activities as well as for new entrants and emergent
issues.

At the portfolio level, the model is used by comparing the RSE across the programs to understand the
relative amount of risk buy down per dollar. This information is considered along with operational
feasibilities and other factors to set the program levels. This also allows us to plan for resource needs as
the model can forecast risk reduction after planned mitigations are completed thereby changing the
future risk profile across programs.

At the program level, the WRRM is very flexible in that it can be used to calculate the risk (e.g., Wildfire
or PSPS risk) most applicable to the individual WMP activity. For example, an activity such as the
installation of covered conductor that mitigates both wildfire and PSPS risks can use the full WRRM risk
score for prioritizations. Whereas an activity such as the replacement of C-Hooks, which mitigates wildfire
only and does not affect PSPS thresholds, can use the wildfire component of the risk score to prioritize C-
Hook replacement.

The WRRM can also be used to prioritize activities at the individual driver level. For example, vegetation
activities like hazard tree removals can be prioritized using only the POI of a vegetation contact which can
be isolated in the WRRM’s CFO models within the wildfire component.

Each in-flight initiative that has in the past used some form of risk informed decision process such as the
WRM, Reax only, or an alternative prioritization method is being evaluated for WRRM applicability.
Programs that have not yet initiated 2021 activities will use the revised risk scores from the WRRM while
those where it is operationally not feasible to transition to the new scores in 2021 will begin in 2022.

As the WRRM is now SCE’s corporate standard model for calculating wildfire risk, all new programs will
be evaluated and prioritized using this model where applicable. For example, when SCE determined the
need to execute an enhanced inspection program in areas vulnerable to non-wind driven fires in 2020,
the circuits within the susceptible areas were quickly prioritized by the consequence element of the
wildfire component of the WRRM to set the order of the inspections.

The WRRM is being used to make risk informed decisions throughout our wildfire programs, however
where the model is not able to accurately assess a risk, other methods will be used. For example, in this
WMP SCE is presenting a program to replace vertical switches. These switches have not experienced high
numbers of faults historically and therefore have low POl values in the model. However, through
inspection, evidence of sparking was discovered. In this case, the RSE values produced by using the WRRM
would not be considered as the main driver for evaluating this program within the portfolio of programs,
but the order in which we replace these switches would utilize the consequence component of the WRRM.
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While the WRRM is the primary tool used to make risk prioritized decisions for wildfire mitigation, SCE
uses subject matter expertise and qualitative enterprise level risk tools to help make risk informed
decisions when quantitative methods are not available or reliable. The risk bowtie, fault trees, decision
trees, failure modes and effects analysis (FMEA), and probabilistic risk assessment (PRA) are some
examples of these methods. For SCE’s RAMP risks and for the WMP, SCE translates the outputs of these
methods into MARS units to calculate RSEs and compare across different risks and mitigation alternatives.

4.3.10 Future improvements to the WRRM

SCE is considering methods to optimize across multiple mitigations at a specific location (i.e., structure
level). However, executing wildfire mitigation work in that manner is not practical for certain mitigations
as many are complimentary (e.g., vegetation management is required regardless of most system
hardening for compliance, and installation of covered conductor includes replacement of other
equipment such as poles, insulators, cross-arms, and fuses). Furthermore, it is not clear if the benefits of
such granularity outweigh the costs of planning and executing wildfire mitigation in this manner. Thus, as
SCE continues to develop its risk modeling optimization capabilities, it may be more constructive to
optimize deployment of mitigations in different ways. For example, for a tree removal crew to remove
the “riskiest” hazard tree in one region and then travel to another region to remove the next “riskiest”
tree sharply reduces the pace of risk reduction for SCE and also increases the cost from the tree removal
contractor due to the time elapsed between tree removals. However, determining the risk of each hazard
tree in SCE’s inventory, then prioritizing larger areas (i.e., region/district) with the highest hazard tree risk
on average, and using that prioritization to remediate all identified hazard trees area by area may be more
beneficial from a pace of risk-reduction and execution efficiency perspective.

In addition, SCE is exploring ways of reevaluating need and prioritization criteria for one mitigation activity
once another mitigation has been implemented (e.g., need for expanded trims once covered conductor
has been installed or changes to PSPS de-energization thresholds as more system hardening is completed).
This type of sequential evaluation of mitigation deployment inherently provides optimization across
multiple mitigations while still helping ensure the most effective mitigations are being deployed to reduce
the greatest amount of risk in the shortest amount of time. SCE is planning to implement PSPS cross-
mitigation changes in the near term, and broader cross-mitigation by 2023. As SCE’s asset management
capability progresses, we hope to assess tradeoffs not just among wildfire mitigation activities, but also
across all risks (e.g., reliability or public safety in addition to wildfire ignition).

4.4 RESEARCH PROPOSALS AND FINDINGS
Report all utility-sponsored research proposals, findings from ongoing studies and findings from studies
completed in 2020 relevant to wildfire and PSPS mitigation.

SCE’s Research Strategy

SCE actively pursues and collaborates on various research topics for different issues related to wildfire
mitigation including root weather causes, ignition sources, emergency responders, consequence of
wildfires, customer impacts, etc. The goals of the research include integrating industry into partnership-
based research programs, designing specific measurement tools in-house, identifying innovative solutions
and resolving critical industry problems.

72



Additionally, SCE directly supports the research community by providing in-kind services, financial
commitments, and letters of recommendation. SCE’s parent company also supports the research
community through its philanthropic efforts and grant funding. Specifically, philanthropic grants support
nonprofits that facilitate convenings among a diverse range of partners and develop networks for an open
exchange of information regarding the current science on climate change, fire recovery and vegetation
management practices.

As an organization, the research work SCE conducts and supports, can be divided into four research areas:

1. Discovery - SCE supports innovative research by accepting proposals (grants, letters of support
requests), collaborating with universities on wildfire mitigation/fire safety, and on occasion
requesting research studies on these topics.

2. Capacity building - SCE invests in developing researchers by providing philanthropic grants,
providing scholarships to students in Science, Technology, Engineering & Math (STEM) field and
fire technology/fire academies, funding resilience challenges and providing data, information,
tools and resources to local government agencies and CBOs. SCE also promotes interdisciplinary
collaboration and research in disadvantaged communities.

3. Knowledge Transfer — SCE actively disseminates findings from its research projects and policy
recommendations through industry conferences and publishing the work in technical journals.
This includes support for its funded researchers and the dissemination of their work through the
same channels.

4. Partnerships - SCE partners with universities, national labs, and research institutes to expand its
reach across the industry. This includes providing matching funds or cost-sharing to support it’s
the partnership projects.

SCE evaluates its research opportunities to ensure they reflect both ongoing and emerging questions of
priority around clean energy, wildfire mitigation and wildfire safety. The research areas listed above
ensure the work we support is innovative, essential, and relevant to the industry.

The list below includes active and ongoing utility-sponsored research proposals and initiatives supported,
external collaborations, and completed internal studies. The list