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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

e 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

LA 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
event in 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. AlImost 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 we submit on Feb. 12,2021 will provide details on
the concrete steps we will take to deliver tangible improvements. 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
transitioning from compliance-based activities to risk-informed planning and execution; it is therefore
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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
WNMPs 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.

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
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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 Executive 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 o (626)302-7834
President, Operations Steve.Powell@sce.com

7.3.1 — Risk Assessment

(626) 302-4476

Robert LeMoine, Director (Enterprise

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))

4 1n 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)

e (626) 3021389
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-1,2,4,5,6,7,8,10,12,13, 14)

Jim Buerkle, Director (Generation)

(SH-11)

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

(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)

¢ 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)

e Raymond Fugere, Principal Manager

(T&D-Asset Management, Strategy &

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

8)

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

(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.

scled

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 | R EEE————.

1

An accounting of the responsibilities of persons responsible for executing the
plan

Chapter 1

The objectives of the plan

Section 5.2

A description of the preventive strategies and programs to be adopted by
the electrical corporation to minimize the risk of its electrical lines and
equipment causing catastrophic wildfires, including consideration of
dynamic climate change risks

Sections 4.2,
5.2,7.1,7.3

A description of the metrics the electrical corporation plans to use to
evaluate the plan’s performance and the assumptions that underlie the use
of those metrics

Chapter 6

A discussion of how the application of previously identified metrics to
previous plan performances has informed the plan

Section 4.1

Protocols for disabling reclosers and deenergizing portions of the electrical
distribution system that consider the associated impacts on public safety. As
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¢

Section
7.3.6.1

Appropriate and feasible procedures for notifying a customer who may be
impacted by the deenergizing of electrical lines, including procedures for
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

Sections 8.2,
8.4

Plans for vegetation management

Sections 5.2,
54,7.1,7.2,
7.3.5
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9 Plans for inspections of the electrical corporation’s electrical infrastructure Sections 5.2,
54,7.1,7.2,
73.4

10 Protocols for the deenergization of the electrical corporation’s transmission | Section 8.13
infrastructure, for instances when the deenergization may impact customers
who, or entities that, are dependent upon the infrastructure

11 A list that identifies, describes, and prioritizes all wildfire risks, and drivers for | Section 4.3
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

12 A description of how the plan accounts for the wildfire risk identified in the | Section 4.3
electrical corporation’s Risk Assessment Mitigation Phase filing

13 A description of the actions the electrical corporation will take to ensure its | Sections 5.2,
system will achieve the highest level of safety, reliability, and resiliency, and | 5.4, 7.1, 7.2,
to ensure that its system is prepared for a major event, including hardening | 7.3.3
and modernizing its infrastructure with improved engineering, system
design, standards, equipment, and facilities, such as undergrounding,
insulation of distribution wires, and pole replacement

14 A description of where and how the electrical corporation considered Section
undergrounding electrical distribution lines within those areas of its service | 7.3.3.16
territory identified to have the highest wildfire risk in a commission fire
threat map

15 A showing that the electrical corporation has an adequately sized and Sections
trained workforce to promptly restore service after a major event, taking 7.3.9.1,
into account employees of other utilities pursuant to mutual aid agreements | 7.3.10.1
and employees of entities that have entered into contracts with the
electrical corporation

16 Identification of any geographic area in the electrical corporation’s service Section 4.2.2
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

17 A methodology for identifying and presenting enterprise wide safety risk Sections 4.3,
and wildfire-related risk that is consistent with the methodology used by 4.5
other electrical corporations unless the commission determines otherwise

18 A description of how the plan is consistent with the electrical corporation’s Section
disaster and emergency preparedness plan prepared pursuant to Section 7.39.4
768.6, including plans to restore service and community outreach

19 A statement of how the electrical corporation will restore service after a Section
wildfire 7.3.9.5

20 Protocols for compliance with requirements adopted by the commission Section 8.4

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

21

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.

Section 7.2

22

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

Section 7.1.D

23

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.

Section 4.3

24

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’s Q4
2020
Quarterly
Data Report
(QDR)

25

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

Section 8.5

26

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

Section 9.6
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added in the 2021 filing, and 2) provide additional narrative about the
choice of model(s) being used for each initiative.

27 Guidance 3- Action SCE-2: In its 2021 WMP update, SCE shall: 1) describe Section 9.6
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.

28 Guidance-3- Action SCE-3: In its 2021 WMP update, SCE shall: 1) provide Section 9.6
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.

29 Guidance-3- Action SCE-4: In its 2021 WMP update, SCE shall: 1) describe Section 9.6
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.

30 SCE-2- Action SCE-5: In its 2021 WMP update, SCE shall provide the specific | Will be
protocols, including supporting documentation (e.g. reports, analysis, submitted as
procedures, checklists, etc.), used for determining outages. part of SCE’s

February 26
Supplemental
Filing

31 SCE-2- Action SCE-6: In its 2021 WMP update, SCE shall provide all Will be
supporting documentation (e.g. reports, analysis, procedures, checklists, submitted as
etc.) relating to its “deeper investigations into ignitions”. part of SCE’s

February 26
Supplemental
Filing

32 SCE-2- Action SCE-7: In its 2021 WMP update, SCE shall provide the number | Will be
and percentage of crew-initiated interruptions classified as equipment submitted as
failures. part of SCE’s

February 26
Supplemental
Filing

33 | 5CE-2- Action SCE-8: In its 2021 WMP update, SCE shall 1) explain how it Will be

determines which staff are required to take outage determination training, ALlisice ?S
. . part of SCE’s
and 2) describe how SCE tracks that the mandatory outage determination =D
training is properly taken and continued to be taken by such staff.
Supplemental
Filing

34 SCE-2- Action SCE-9: In its 2021 WMP update, SCE shall 1) explain how it Will be
determines which outage-related staff are required to receive the at least submitted as
16 hours of continuing education every two years, and 2) describe how SCE | part of SCE’s
tracks that the training is properly taken and continued to be taken by such | February 26

staff.
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Supplemental

Filing
35 SCE-2- Action SCE-10: In its 2021 WMP update, SCE shall describe when it Will be
began improving its training programs to reduce “other” and “no cause submitted as
found” categorizations and provide all supporting training materials and part of SCE’s
procedures used. February 26
Supplemental
Filing
36 SCE-2- Action SCE-11: In its 2021 WMP update, SCE shall provide the Will be
percentage and number of outages selected for validation per month and submitted as
provide the supporting procedures for performing the validation. part of SCE’s
February 26
Supplemental
Filing
37 SCE-2- Action SCE-12: In its 2021 WMP update, SCE shall describe its current | Will be
QA/QC process for Outage Database & Reliability Metrics System (ODRM) submitted as
validation. part of SCE’s
February 26
Supplemental
Filing
38 SCE-2- Action SCE-13: In its 2021 WMP update, SCE shall describe its current | Will be
QA/QC process to ensure that training being taken by staff is effective in submitted as
determining the proper cause of outages by decreasing the number of part of SCE’s
falsely entered causes. February 26
Supplemental
Filing
39 SCE-2- Action SCE-14: In its 2021 WMP update, SCE shall provide a list of all | Will be
new situational awareness tools that were deployed and describe how they | submitted as
are being utilized to inform outage cause determinations. part of SCE’s
February 26
Supplemental
Filing
40 SCE-2- Action SCE-15: In its 2021 WMP update, regarding the algorithm that | Will be
assigns a cause to outages classified as “no cause found”, SCE shall: 1) submitted as
provide the percentage and number of outages that are assigned a cause by | part of SCE’s
the algorithm, 2) describe how SCE checks the algorithm for accuracy, 3) February 26
provide all QA/QC procedures related to the algorithm, including frequency | Supplemental
of QA/QC assessments, and 4) provide an analysis demonstrating the Filing
effectiveness and accuracy of the algorithm.
41 SCE-12- Action SCE-16: In its 2021 WMP update, SCE shall submit a detailed | Section 9.6
plan on how the data will be statistically analyzed.
42 SCE-12- Action SCE-17: In its 2021 WMP update, SCE shall Section 9.6

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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43 SCE-12- Action SCE-18: In its 2021 WMP update, SCE along with PG&E and Will be
SDG&E shall submit a joint, unified plan that reflects collaborative efforts submitted as
and contains uniform definitions, methodology, timeline, data standards, part of SCE’s
and assumptions. February 26

Supplemental
Filing

44 SCE-13- Action SCE-19: In its 2021 WMP update, SCE shall 1) demonstrate Section 9.6
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.

45 SCE-13- Action SCE-20: In its 2021 WMP update, SCE shall 1) provide a GIS Section 9.6
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.

46 Guidance-1- Action SCE-1: In its 2021 WMP Update, SCE shall: 1) further Will be
describe why either ignition risk and wildfire consequence risk are submitted as
calculated instead of calculating both, and 2) provide an explanation for part of SCE’s
each initiative as to why it either reduces ignition risk or wildfire February 26
consequence risk, but not both. Supplemental

Filing

47 Guidance-1- Action SCE-2: In its 2021 WMP Update, SCE shall: 1) rectify why | Will be
it does not calculate an RSE for initiative 5.2, “Fuel management and submitted as
reduction of ‘slash’ from vegetation management activities,” and 2) explain | part of SCE’s
why other fuels management activities SCE performs (e.g., prescribed burns | February 26
at its Shaver Lake property and weed abatement) are not included as part of | Supplemental
this (or any) initiative and consequently do not have calculated RSEs. Filing

48 Guidance-4- Action SCE-3: In its 2021 WMP Update, SCE shall provide Will be
guantitative, comparable values for all “Yes” values provided in Columns D, | submitted as
E, F, and G of its submitted table, “Guidance-4 Appendix A.” part of SCE’s

February 26
Supplemental
Filing

49 Guidance-4- Action SCE-4: In its 2021 WMP Update, SCE shall: 1) explain Will be
how it determined 58 mph gusting winds to be a sufficient de-energization submitted as
threshold for overhead circuits, 2) provide the percentage reduction of PSPS | part of SCE’s
events based on the increased wind speed threshold, and 3) provide the February 26
range and average of historical wind speeds used for deenergization Supplemental
thresholds for bare overhead conductor. Filing

50 Guidance-5- Action SCE-5: In its 2021 WMP Update, SCE shall: 1) provide a Will be
timeline and status update for when it intends to develop quantitative submitted as
evaluations for each initiative, including the status of threshold values, 2) part of SCE’s
explain why any initiatives listed in Tables 2 through 10 of the QR would not | February 26

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.

Supplemental
Filing
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51 Guidance-7- Action SCE-6: In its 2021 WMP Update, SCE shall: 1) clearly Will be
explain how its Enhanced Overhead Inspections (EOI) and HFRI inspections submitted as
differ from its routine detailed inspections, beyond the frequency with part of SCE’s
which they are conducted, and 2) provide copies of the inspection forms February 26
used for each inspection type. Supplemental

Filing

52 Guidance-7- Action SCE-7: In its 2021 WMP Update, SCE shall: 1) clarify why | Will be
it chose to use approximations for the number of notifications in Tables 12 submitted as
and 13 and 2) provide updated tables using actual numbers rather than part of SCE’s
approximations. February 26

Supplemental
Filing

53 Guidance-9- Action SCE-8: In its 2021 WMP Update, SCE shall: 1) detail how | Will be
risk reduction benefits are calculated or measured for individual pilot submitted as
programs, 2) provide the quantitative pass/fail criteria used to determine part of SCE’s
the performance of individual pilot programs, and February 26
3) discuss what threshold values are required to initiate broad Supplemental
implementation of pilot programs beyond the pilot phase. Filing

54 Guidance-12- Action SCE-9: In its 2021 WMP Update, SCE shall: 1) define Section 9.6
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.

55 SCE-1- Action SCE-10: In its 2021 WMP Update, SCE shall detail how it Section 9.6
incorporates lessons learned into the decision-making process for the
selection and prioritization of its WMP programs and initiatives.

56 SCE-3- Action SCE-11: In its 2021 WMP Update, SCE shall: 1) report on Will be
whether it achieved its expected 2020 reduction in PSPS frequency, scope, submitted as
and duration, 2) commit to achieve these, or further, reductions in 2021 and | part of SCE’s
beyond, and 3) set measurable, year to year, goals for reduction of the February 26
frequency, scope, and duration of PSPS events for 2021 and 2022. Supplemental

Filing

57 SCE-5- Action SCE-12: In its 2021 WMP Update, SCE shall clarify whether its | Section 9.6
Q1 2021 timeline for planning and executing its transition from REAX+ to
WRRM is accurate.

58 SCE-5- Action SCE-13: In its 2021 Update, SCE shall: 1) list the 2020 WMP Will be
initiatives being reevaluated using WRRM and the results of that submitted as
reevaluation, and 2) show how the new WRRM risk scores compare to those | part of SCE’s
from the previous REAX+ model. February 26

Supplemental
Filing

59 SCE-6- Action SCE-14: In its 2021 WMP Update, SCE shall discuss 1) how the | Section 9.6
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.

60 SCE-6- Action SCE-15: In its 2021 WMP Update, SCE shall: 1) break down the | Section 9.6

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.

61 SCE-8- Action SCE-16: In its 2021 WMP Update, SCE shall: 1) explain Will be
whether its POl models account for splices, clamps or connectors, 2) if so, submitted as
provide information detailing the impact of hotline clamp replacements on part of SCE’s
POI, and 3) if not, explain why. February 26

Supplemental
Filing

62 SCE-9- Action SCE-17: In its 2021 WMP Update, SCE shall: 1) report how Will be
many PLP assessments have been completed between August 1 and submitted as
November 30, 2020 and 2) if SCE's forecast of 1,250 assessments was not part of SCE’s
met, explain why there is a discrepancy between the forecast and work February 26
completed. Supplemental

Filing

63 SCE-10- Action SCE-18: In its 2021 WMP Update, SCE shall: 1) describe Section 9.6
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.

64 SCE-10- Action SCE-19: In its 2021 WMP Update, SCE shall detail 1) all Section 9.6
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.

65 SCE-14- Action SCE-20: In its 2021 WMP Update, SCE shall: 1) shall explain Will be
why it does not include long-term species vulnerability factors in evaluating | submitted as
“at-risk” tree species (e.g., climate change, water stress/drought), 2) use a part of SCE’s
scientifically and governmentally accepted definition of “invasive” to assess | February 26
vegetation attributes as it relates to utility VM activities, 3) provide an Supplemental
evaluation of “at-risk” tree species, rather than tree types, 4) explain the Filing
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.

66 SCE-14- Action SCE-21: In its 2021 WMP Update, SCE shall: 1) discuss how Will be
additional measures taken for “at-risk” and fast-growing tree species fit into | submitted as
the statistical analysis of effective tree clearance, both regulatory and part of SCE’s
enhanced, 2) explain if SCE's VM management systems record the species February 26

(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

Supplemental
Filing
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initiatives throughout SCE's large, geographically and biologically diverse,
service territory.

67 SCE-15- Action SCE-22: In its 2021 WMP Update, SCE shall describe any Will be
ongoing or planned efforts to address at-risk and/or fast-growing tree submitted as
species using community outreach and education, so that SCE might reduce | part of SCE’s
the number of at-risk, fast growing, and/or exceptions trees it encounters February 26
while performing VM activities. Supplemental

Filing

68 SCE-15- Action SCE-23: In its 2021 WMP Update, SCE shall: 1) clarify which Will be
inspection program(s) encompasses the “as needed” re-inspections for submitted as
“Exception Trees,” 2) detail how it is determined when an “Exception Tree” | part of SCE’s
needs to be reinspected, including who makes the determination, 3) explain | February 26
how these re-inspections are prioritized (e.g., by tree species, by circuit, Supplemental
etc.), and 4) detail the methods for how SCE determines the effectiveness of | Filing
these “as-needed” re-inspections.

69 SCE-17- Action SCE-24: In its 2021 WMP Update, SCE shall present a table Section 9.6
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.

70 SCE-18- Action SCE-25: In its 2021 WMP Update, SCE shall identify what Section 9.6
program or initiatives (listed in subpart (iii)) corresponds with the data
sources listed as part of its response to this condition.

71 SCE-19- Action SCE-26: In its 2021 WMP Update, SCE shall clarify whether Section 9.6
the “additional benefits” are solely accounted for in the covered conductor
program or if the cost is distributed amongst several initiatives.

72 SCE-20- Action SCE-27: In its 2021 WMP Update, SCE shall: 1) describe the Will be
lessons learned during the implementation of its 2020 PSPS events, and 2) submitted as
detail the corrective actions it has taken to resolve the issues (i.e., both part of SCE’s
issuance of false-positive and false-negative notifications) associated with February 26
its PSPS event notifications in 2020. Supplemental

Filing

73 SCE-22- Action SCE-28: In its 2021 WMP Update, SCE shall provide a copy of | Section 9.6
its study to “determine the best use of fuel reduction” as an attachment.

74 Guidance-8: Prevalence of equivocating language — failure of commitment: | Section 4.6
Include objectives and targets for each of its initiatives that are measurable,
guantifiable, and verifiable by the WSD

75 SCE-16: Lack of ISA-Certified Assessors- Provide an analysis of the expected | Section
incremental cost and incremental risk reduction benefit of hiring, training, 7.3.5.14

or subcontracting additional ISAs
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3 ACTUALS AND PLANNED SPENDING FOR MITIGATION PLAN

3.1 SuMMARY OF WMP 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
Difference 28,659
2021 Planned 1,705,672
2022 Planned 1,785,097
2020-22 Planned 4,827,697
Table 3-2
Summary of WMP Expenditures (Nominal) by Category®
2020-22
2020 WMP 2020 2021 2022 Planned
WMP Catego Difference
e Planned Actual Planned Planned (w/2020
Actual)
Risk and Mapping’ ) ) ) ) ) )
Situational
Awareness 23,964 21,800 (2,164) 45,847 42,308 109,955
Grid Design and
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.

6 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
and Inspections 59,942 308,823 248,881 352,618 234,710 896,150
Vegetation
Management 137,221 332,579 195,358 353,099 362,946 1,048,624
Grid Operations 22,447 36,146 13,699 68,364 62,434 166,944
el T Erne - 1,796 1,796 16,761 15,950 34,508
Resource Allocation 78,519 47,768 (30,751) 7,917 6,086 61,771
Emergency Planning 23,472 616 (22,856) 1,722 1,722 4,059
Stakeholder
Cooperation and
Community - 3,955 3,955 23,365 23,479 50,798
Engagement
Total

1,308,269 1,336,928 28,659 1,705,672 1,785,097 4,827,697

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., $3/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

for anon- | with average

California | usage of 500

Alternate | kWh is $0.47.

Rates for

Energy
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(CARE)
residential
customer
with
average
usage of
500 kWh
is $0.99.
Increase in | 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
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level, how lessons learned affect SCE’s selection and prioritization of its WMP programs and initiatives is
as follows:

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
outdated asset and fuel data and did not
offer the granular structure/asset level
output desired.

e Uses more recent weather, fuels, and census
data

e Has more advanced fire propagation
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.

individual structures/assets without needing

interpolation from raster8 to structure/asset

e |s viewable within the company’s proprietary
geospatial viewer which also integrates with
SCE’s POl values

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
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
and analysis EFF and the potential of a CFO. The risk the risk of PSPS de-energization based on the
Mapping that a circuit will be de-energized probability of de-energization and

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

accurate and granular weather and fuels
modeling. SCE will test and evaluate the new
Fire Potential Index (FPI 2.0) which will
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Category Change Lesson Learned in 2020 Description of Change in 2021 WMP Update
fuel conditions that were experienced in | incorporate more information about fuels (e.g.,
2020. 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.19-08-013F%, 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 be inspected 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 73.4.10.1
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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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.

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
Protocols1® de- targeted efforts are needed to provide (CCBB) program to include Medical baseline

(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.

10please 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 capabiAIiFy to store and process this dat?. « WISDM to implement a centralized
data In addition, SCE has asset-related data in . e
] ) repository for wildfire related asset data to
management near.ly 40 dlsparat-e systems malfmg 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

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.

used several times.

4.2 UNDERSTANDING MAJOR TRENDS

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.

IMPACTING IGNITION PROBABILITY AND WILDFIRE

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.).

B. 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 95) 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 11F2 of each of the electric IOUs’ electric
tariff rules. &> 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 2.22 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%. 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
46



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. Thisis 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.

7 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

8 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
19°SCE’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

For the 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 POI 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 lllustrative 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 s . e e
(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 POI 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
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 POl 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 4-2
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

21 SCE’s PSPS risk modeling aligns with SDG&E’s Wildfire Next Generation System approach.
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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
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 POI 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
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consequence modules with a Technosylva — based consequence model. A more detailed discussion of the
evolution of our ignition consequence model enhancements is below.

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 lLandScan 2018 population count
e Updated SCE asset information, including poles/function and locations (FLOCS)

e Incorporates SCE POI for distribution and FLOC ignition assets, POI for transmission
and sub transmission to be added in Q1

e Uses SCE specific 20-year climatology

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

e Service area-wide asset-level Hybrid Raster Consequence provided for entire service
area in addition to a 20-mile buffer into adjacent service territories
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Category Technosylva WRRM

e Includes FLOCS

e Includes asset ignition probability data

e Includes outputs aggregated for all 41 weather scenarios as — mean, median,
maximum and 90" percentile

o 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

e 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.

e 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 PSPS risk 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 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 10 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_Scorecircuit

1) AFNpuitipiier =1+ where AFN_Scoregirit is the circuit level score and

AFN_Scorepax
AFN_Scorewmax 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) NRClyytiptier =1+ where NRCI_Score.it is the circuit level score and

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

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

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 NRCl 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 4-3
Wildfire + PSPS Stacked Risk

Wildfire Risk PSPS Risk
Safety Safety
Probabiiityigmion X Reli&bifit}’ PrObabi“tyDe—energization X Reliabiiity
Financial Financial
\ Conversion to MARS } \ Conversion to MARS }
MARSWHdﬁre o MARSpsps
MARS yiidfire + 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
MARS.iigire and MARS,sps 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
programs and enables SCE to evaluate the relative risk reduction benefits more consistently for our
portfolio of WMP activities.
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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 POl 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. years 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. If location 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.

5. Calculate the net present value (NPV) of the risk reduction applying the years of useful life as the
time horizon.
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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.

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
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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 4-8
Summary Table of RSE Results
S - RSE Calculated 29 Quantified Risk Reduction
Category ID Initiative / Activity (Rationale) RSE Benefits

SA-1 Weather Stations No - Enabling Activity N/A N/A

SA-2 Fire Potential Index (FPI) No - Enabling Activity N/A N/A
Situational SA-3 Weather and Fuels Modeling No - Enabling Activity N/A N/A
Awareness System

SA-4 Fire Spread Modeling No - Enabling Activity N/A N/A

SA-5 Fuel Sampling Program 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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Remote Sensing / Satellite Fuel

SA-7 Moisture No - Enabling Activity N/A N/A
SA-8 Fire Science Enhancements No - Enabling Activity N/A N/A
SA-9 Distribution Fault Anticipation Yes 2756 Reduces POI
(DFA)
Reduces POI and reduces
R 4,192 .
SH-1 Covered Conductor 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
Installation of System Automation No - Scope dependent
SH-5 Equipment — RAR/RCS on results of SH-7 N/A N/A
ircui Reduces POI
SH-6 Circuit Breaker Relay Hardware Yes 3,308
for Fast Curve
Circuit Evaluation for PSPS-Driven . L
Grid Design & SH-7 Grid Hardening Work No - Enabling Activity N/A N/A
System Transmission Open Phase
Hardening SH-8 nisston Up 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 82 Reduces POI
SH-14 | Long Span Initiative (LSI) Yes 1,957 Reduces POI
SH-15 | Vertical Switches Yes 13 Reduces POI
IN-L.1 D|str|bgt|on Ground /A.er.lal Yes 2777 Reduces POI
Inspections and remediations
IN-1.2 Transmllssmn Ground /.Ae_jrlal Yes 764 Reduces POI
Inspections and remediations
Infrared Inspection of energized Reduces POI
IN-3 overhead distribution facilities Yes 1,879
and equipment
Asset
Management & Infrar?d Inspectiont\, Corona Reduces POI
Inspections IN-4 Scanning, and HD imagery of Yes 174
energized overhead Transmission
facilities and equipment
IN-5 Genera.tlo.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 POl
Vegetation
Expanded Clearances for Legacy -
Management VM-3 Facilities No - Insufficient Data N/A N/A
VM-4 Dead and Dying Tree Removal Yes 2,413 Reduces POI
vM-g | /M Work Management Tool No - Enabling Activity N/A N/A

(Arbora)
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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 . -
Governance DG-1 Data Management (WISDM / Ezy) No - Enabling Activity N/A N/A
Emergency
Planning & pep-2 | SCE 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 've 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
Early Fa'ult 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)
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.
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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 POI 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.

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.
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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.

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.
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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 below does not include SCE’s AFN
research study that will commence in 2021 and will aim to gather qualitative feedback on the AFN
customer experience. Details of this planned AFN study can be found in Section 8.4. Engaging Vulnerable
Communities.

Please note SCE did not include all previous/past collaboration opportunities as listed in the Resolution
WSD-002, specifically SCE Deficiency 17 (SCE-17). Some opportunities are not active and relevant to this
section. Please see Section 9.6 for an update on SCE-17.

4.4.1 Research Proposals
Report proposals for future utility-sponsored studies relevant to wildfire and PSPS mitigation. Organize
proposals under the following structure:

1. Purpose of research — brief summary of context and goals of research

n

2. Relevant terms - Definitions of relevant terms (e.g., defining "enhanced vegetation management
for research on enhanced vegetation management)

3. Data elements - Details of data elements used for analysis, including scope and granularity of data
in time and location (i.e., date range, reporting frequency and spatial granularity for each data
element, see example table below)

4. Methodology - Methodology for analysis, including list of analyses to perform; section shall include
statistical models, equations, etc. behind analyses

70



5. Timeline - Project timeline and reporting frequency to WSD

Example table reporting data elements

Data Element Collection Collection | Spatial Temporal Comments
period frequency | granularity granularity

Ignitions from contact with | 2014 — 2020+ | Per Lat/long per | Date, hour of | -

vegetation in non- enhanced | (ongoing) ignition ignition ignition

vegetation areas (estimated)

Ignitions from contact with | 2019 — 2020+ | Per Lat/long per | Date, hour of

vegetation in  enhanced | (ongoing) ignition ignition ignition

vegetation areas (estimated)

Utility-Sponsored Studies

Effectiveness of Enhanced Vegetation Clearances Study

1) Purpose of research: SCE is conducting a study to evaluate the effectiveness of implementing the
recommended clearances between vegetation and live conductor provided for in GO 95 Rule 35, Appendix
EF°,

2) Relevant terms:
Without Enhanced Clearances: Trees in Distribution HFRA that are trimmed to the Regulation Clearance

Distance (RCD), which has a minimum clearance of 4’ as required by the regulator, plus additional
clearance as necessary to hold compliance through an annual cycle.

With Enhanced Clearances: Trees in Distribution HFRA that are trimmed to the Enhanced Clearance
Distance of at least 12" as recommended by GO 95, Rule 35, Appendix E .

Tree-Caused Circuit Interruptions (TCCls): events during which trees, or portions of trees, have contacted
electrical equipment and caused circuit interruptions. TCCls can result from vegetation that has fallen-in,
blown-in, or grown-in.

Vegetation-Caused Ignition Events: events where a determination was made that the ignition was caused
by vegetation.

3) Data elements: (see Table SCE 4-9)
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Table SCE 4-9
TCCI Reporting Data Elements

Collection | Collection Spatial Temporal
Data Element . . ) Comments
period frequency granularity | granularity
Global Positioning System (GPS)
. , . Date of
coordinates of TCCl’s and Specific
. . 2014- Every 6 . TCCl or . .
Vegetation Caused Ignition Events . latitude- L Where data is available
) ongoing months . ignition
for areas Without Enhanced longitude
event
Clearances
GPS coordinates of TCCl’s and December Specific Date of
Vegetation Caused Ignition Events Every 6 p_ TCCl or . .
) 2019 - latitude- L Where data is available
for areas Without Enhanced . months . ignition
ongoing longitude
Clearances event

4) Methodology: Data collection and comparison. For more details, see SCE’s response to Action SCE-16
in response to Remedial Compliance Plan (RCP) SCE-12.

5) Timeline: December 2019 — ongoing; updates provided in SCE’s annual report, as applicable.

University of California, Los Angeles (UCLA) Luskin Center for Innovation’s Microgrid Study

1) Purpose of research: SCE is sponsoring and serving as a technical lead for microgrid study with the UCLA
Luskin Center for Innovation to produce a report that develops a performance evaluation for microgrids
to be used to inform microgrid siting decisions that maximize resiliency, equity, and grid service benefits
for California communities.

2) Relevant terms:

Microgrid: In this report, UCLA uses the definition detailed in Senate Bill (SB 1339%¢) and used in the related
CPUC proceedings: "an interconnected system of loads and energy resources, including, but not limited
to, distributed energy resources (DER), energy storage, demand response tools, or other management,
forecasting, and analytical tools, appropriately sized to meet customer needs, within a clearly defined
electrical boundary that can act as a single, controllable entity, and can connect to, disconnect from, or
run in parallel with, larger portions of the electrical grid, or can be managed and isolated to withstand
larger disturbances and maintain electrical supply to connected critical infrastructure."

Resiliency: The potential to serve uninterrupted loads, or minimize interruptions, to their customers
during unplanned outages

Equity: The equitable distribution of the costs and benefits of microgrids including improved reliability of
electrical service, reduced pollution, reduced relative costs of service, and improved workforce
participation for priority customers.

Grid services: A set of products that ensure the electrical grid's reliability in order to continually provide
electricity to customers at all times of day, traditionally, the resources and products that serve to maintain
critical grid reliability and stability.

3) Data elements: (see Table SCE 4-10) 1) data on existing microgrids - UCLA is gathering data on existing
microgrids to measure the extent to which they currently provide resiliency, equity, and grid service
benefits to California communities — specific data elements will be shared in the final report and 2)
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literature - UCLA is examining existing literature to inform the development of a microgrid performance

evaluation.
Table SCE 4-10
Microgrid Reporting Data Elements
Data Collection | Collection Spatial Temporal Comments
Element period frequency granularity granularity
Existing 2020 Once City Date of Data on existing microgrids was
Microgrids installation | gathered to evaluate their
in resiliency, equity, and grid
California service benefits to date and to
identify gaps in available data.
Relevant 2014 Throughout | Varies by Varies by Existing academic journal
literature through study study study articles, state agency reports,
2020+ and other relevant literature
(ongoing) were gathered to inform the
development of a microgrid
performance evaluation
framework.

4) Methodology: Literature review, supplemented by data on existing microgrids

5) Timeline: December 2019 — April 2021; updates provided in SCE’s annual report, as applicable

Electric Power Research Institute (EPRI) study on “Fuel Removal Assessment for Wildfire
Management”

1) Purpose of research: SCE is sponsoring this study to establish a baseline for SCE fuel removal
practices in our service area within the jurisdiction of the USFS, with a target review of new
research and technologies that provide promise in reducing wildfire impacts, risks, and associated
costs. The learnings from the study can inform both near-term and long-term opportunities such
as guidance for forestry methods for removal, and long-term goals for rights-of-way (ROWs) in
consideration of the CA/USFS Shared Stewardship Memo of Understanding.

2) Relevant terms:

Fuel reduction: Fuel removal; wildfire risk; climate adaptation and resilience; integrated vegetation
management (IVM); fuel removal costs and benefits; current practices; ecosystem support; fire risk
reduction; right-of-way vegetation management; risk management; other terms as determined necessary.

3) Data elements:
GIS data layers of interest include: SCE service area; SCE facilities, transmission lines; SCE wildfire risk
model/data; EIA data on location of other electric company infrastructure; USFS Forest boundaries;
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Protected areas data layer; California HFRA; Data on dead/dying trees; beetle infestation data; Costs of
fuel removal; Labor and Capital costs of fuel management; other data sources as determined necessary.

4) Methodology: The approach of this project is intended to examine current SCE (and USFS) fuel removal
activities (e.g. encompassing SCE or USFS policy or strategy, management practices, priority areas, data
and models used) and new technologies and methodologies identified in the literature. Thus, the research
is intended to undertake both a desk review of SCE and USFS documents and sources related to fuel
removal as well as a targeted review of new technologies and methodologies. Establishing a “baseline” of
current practice may also include a high-level review of the data and models (GIS and other) used by SCE
and USFS. Expertise and best practices of key wildfire stakeholders is expected to also be tapped through
outreach to USFS and other key stakeholders identified by SCE. The literature review is intended to
identify opportunities and best practices for reducing risk, damages, and costs with new technologies and
methodologies, and is expected to highlight utility-relevant examples. An opportunity analysis is intended
to lay out opportunities, best practices, and practical considerations as options for SCE management to
consider. Practical considerations from the regulated utility perspective may include: the need for cost
efficiencies (e.g., related to a utility’s mission for affordable rates for their customers), identifying how
reduced wildfire risk can reduce costs to the utility, and other considerations that may emerge through
discussions with SCE staff.

5) Timeline: Started December 2020, with an anticipated completion date of September 2021.

San Jose State University’s (SJSU) Wind Profiler Project

1) Purpose of research: SCE is supporting a pilot project to help understand the nature and behavior of
wind speeds above ground level in areas where weather modeling efforts are challenged due to complex
terrain issues. The main goal is to develop a state-of-art vertical wind profiling monitoring program in
critical wind corridors where strong downslope winds can have large impacts on utility operations and fire
danger risk.

2) Relevant terms:
Wind Profiling: Vertical view of wind speeds and direction

Light Detection and Ranging Technology (LiDAR): A remote sensing method that uses light in the form of
a pulsed laser to measure ranges to the Earth

3) Data elements:

Data Element | Collection Collection Spatial Temporal Comments
Period Frequency granularity granularity

Wind speeds 24-48 hours After each 3m resolution | Instantaneous

directly above event between 30 m

the LiDAR unit and 3,000 m

or at a set above ground

angle (e.g. 45 level

degrees)
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4) Methodology: When deployments end, all data will be uploaded to SJSU servers for storage and data
processing which will take place at SJSU. Data processing includes time-height wind vector analysis to
show evolution of vertical wind profiles. Vertical velocities will be analyzed as well as backscatter intensity
to determine performance of LiDAR system

5) Timeline: Multiple deployment on an ad-hoc bases over the period of one year; updates provided in
SCE’s annual report, as applicable.

University of Colorado Boulder Vegetation Regrowth Model

1) Purpose of research: To approximate the time it will take for a fire of similar size, spread rate, and burn
intensity to occur across an area that has burned previously. This effort will help SCE prioritize strategic
work activities (i.e. grid hardening, vegetation management, etc.) based on information about how long

it will take before fuels conditions in an affected area reappear.
2) Relevant terms:

Vegetation Moisture: The amount of moisture (expressed as a percentage) that is in both living and dead
vegetation.

Fuel Continuity: The degree of continuous vegetation over a given surface.
Fuel Loading: The amount of vegetation across a given area expressed in tons/acre.

LiDAR: A remote sensing method that uses light in the form of a pulsed laser to measure ranges to the
Earth.

3) Data elements:

Data Element | Collection Collection Spatial Temporal Comments
Period Frequency granularity granularity

Fuels Various Various 1-2 km Annually Data collected
Regrowth and frequency
has still not
been
determined.
There will be
different
datasets which
will be
updated at
different
intervals.

4) Methodology: Extensive research will be performed by Earth Lab at the University of Colorado in
Boulder to determine best practices and processes for developing such remote sensing applications.
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Methodology will incorporate variability and uncertainty in all applicable algorithms to provide
probabilistic products.

5) Timeline: SCE anticipates it will take two years to develop and operationalize; updates provided in SCE’s
annual report, as applicable.

University of Colorado Boulder Fuels Potential Model

1) Purpose of research: To determine the approximate areas where the dynamic combustibility of fuels
is greatest, by considering the summation of vegetation moisture, type, and amount as well as taking
into account the long-term climatological affects upon the vegetation. This product will allow for an
objective, quantifiable process to inform where and when to perform inspections and if any potential
remediations should be accelerated.

2) Relevant terms

Vegetation Moisture: The amount of moisture (expressed as a percentage) that is in both living and dead
vegetation.

Fuel Continuity: The degree of continuous vegetation over a given surface.
Fuel Loading: The amount of vegetation across a given area expressed in tons/acre.

NFDRS: The National Fire Danger Rating System is a nationally recognized system to assess and portray
the degree of fire danger on the landscape.

LiDAR: A remote sensing method that uses light in the form of a pulsed laser to measure ranges to the
Earth

3) Data elements:

Data Element | Collection Collection Spatial Temporal Comments
Period Frequency granularity granularity

Level of Fuels | Various Various 1-2 km Semi-Annually | Data collected
Combustibility and frequency
has still not
been
determined.
There will be
different
datasets which
will be
updated at
different
intervals.
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4) Methodology: Extensive research will be performed by Earth Lab at the University of Colorado in
Boulder to determine best practices and processes for developing such remote sensing applications.
Methodology will incorporate variability and uncertainty in all applicable algorithms to provide
probabilistic products.

5) Timeline: SCE anticipates it will take two years to develop and operationalize; updates provided in SCE’s
annual report, as applicable

Cal Poly San Luis Obispo’s Wildland Urban Interface Fire Information Research and Education
(Cal Poly SLO WUI FIRE) Institute

1) Purpose of research: SCE is co-funding and serving as a technical lead for the WUI FIRE Institute to
tackle research needs in several wildfire risk areas that generally fall outside traditional utility business
scope such as fuels sampling/management, forest/vegetation management, land policy, infrastructure
hardening (property hardening, building codes etc.), fire suppression/long duration fire retardants, and
early fire detection. SCE will also ask the WUI FIRE Institute to direct some of its research in the first year
to identify communities within SCE’s service area that would be most at risk of catastrophic wildfire events
based on the following attributes: population, buildings, WUI location, ingress/egress, fuels, fire history,
wind climatology, and Reax/Technosylva Consequence and Risk scores. New research projects will be
identified by the fourth quarter of 2021 based on priorities and project ideas aligned with investor-owned
utilities’ (IOUs’) needs.

2) Relevant terms: To be determined once specific projects are identified; years 2-3 (2022 — 2023)
3) Data elements: To be determined once specific projects are identified; years 2-3 (2022 —2023)

4) Methodology: Cal Poly’s WUI FIRE Institute goal is to be the Center of Excellence that uses a multi-
discipline, systems-based approach that focuses on education and research factors influencing WUI fire.

5) Timeline: January 2021 — December 2023; updates provided in SCE’s annual reports, as applicable

SJSU’s Wildfire Interdisciplinary Research Center

1) Purpose of research: SCE is partnering with SISU’s Wildfire Interdisciplinary Research Center (WIRC) to
conduct high-impact wildfire research so that improved tools and policies can be provided to community
and industry stakeholders. The WIRC mission is to develop new prediction and observational tools to
better understand extreme fire behavior in a changing climate. These new tools will help industry,
particularly the energy sector, manage assets during high fire danger periods. The outcomes of WIRC will
be new knowledge, improved prediction tools, and community resilience policies. The center will also
develop an integrated approach to solving the nation’s wildfire problem by providing interdisciplinary
solutions that span the physical, social, and economical scientific fields.

2) Relevant terms:

Fire Behavior: The way fires ignite, burn, and propagate as a function of the interaction between fuels,
weather, and topography.
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WUI: An area where building and infrastructure are in or adjacent to areas that are subject to wildfire
activity.

3) Data elements: To be determined once specific projects are identified.
4) Methodology: To be determined once specific projects are identified.

5) Timeline: Ongoing

Letters of Support and Commitment

As mentioned above, SCE supports the research community through our Letter of Support (LOS) process.
While these are not utility-sponsored, SCE is actively collaborating with these organizations to support
their wildfire research.

SCE is serving as a technical lead to the University of Nevada, Reno’s research project titled, “Fighting
Wildfires under Climate Change: A Data-Informed Physics-Based Computational Framework for
Probabilistic Risk Assessment and Mitigation, and Emergency Response Management.” The University was
awarded a grant through the National Science Foundation (NSF). This project features three distinct and
novel components that will be developed and implemented into practice to fill the present knowledge
gaps and technical capabilities.

SCE is serving as a technical lead and providing measurement data and circuit information of a feeder for
the University of California, Riverside’s research project titled, “Electric Grid Situational Awareness for
Wildfire Risk Reduction.” The University was awarded a grant through the U.S. Department of Homeland
Security. This project will conduct experimental research to understand the dynamics of electrical fires
and identify factors that influence the occurrence and spread of fires caused by electrical equipment. In
addition, it will develop an analytical tool to detect and diagnose electrical grid faults before they ignite a
fire by mining high-frequency sensor data in real-time.

Through cost-share and technical advisory services, SCE is supporting the Gas Technology Institute’s
project entitled, “Advanced Energy-Efficient and Fire-Resistive Envelope Systems Utilizing Vacuum
Insulation for New Mobile Homes.” Gas Technology Institute (GTI) was awarded a grant through the
California Energy Commission (CEC)’s Electric Program Investment Charge Program (EPIC) program. This
project will develop and demonstrate all-electric, new mobile homes that can reduce energy bills and
increase fire resilience of homes. The energy efficient homes will contain vacuum insulation panel,
double/triple-pane glazing, fluid applied air barrier, low capacity ultra-efficient mini-split heat pumps,
heat pump water heaters and all-electric appliances. At least one prototype home is planned to be in
Loma Linda, a disadvantaged and low-income community in SCE’s service area.

Customer Research

SCE is conducting customer research to identify customer segments, needs and behaviors as it relates to
wildfire and PSPS activities. SCE’s Customer Insights team continues to conduct customer research online
and via the phone, on SCE-executed PSPS related activities (see past research findings below in Section
4.4.2). The team provides insights and recommendations to other SCE Organizations enabling them to
enhance PSPS programs and services offered to our customers. Additionally, SCE’s Customer Insights team
proactively reaches out to customers (both residential and business) to determine what they know and
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think about the PSPS practice, and how they feel about Southern California Edison as a result. The team
will further analyze the data by comparing results from 2019 to 2020. Lastly, Customer Insights is
deploying a web-based survey to capture customer feedback based on their visits to CRCs and CCVs during
the December 2020 PSPS event.

4.4.2 Research findings
Report findings from ongoing and completed studies relevant to wildfire and PSPS mitigation. Organize
findings reports under the following structure:

Purpose of research — Brief summary of context and goals of research
Relevant terms — Definitions of relevant terms (e.g., defining “enhanced vegetation management” for
research on enhanced vegetation management)

Data elements — Details of data elements used for analysis, including scope and granularity of data in time
and location (i.e., date range, reporting frequency and spatial granularity for each data element, see
example table above)

Methodology — Methodology for analysis, including list of analyses to perform; section shall include
statistical models, equations, etc. behind analyses

Timeline — Project timeline and reporting frequency to WSD. Include any changes to timeline since last
update

Results and discussion — Findings and discussion based on findings, highlighting new results and changes
to conclusions since last update

Follow-up planned — Follow up research or action planned as a result of the research

Utility-Sponsored Studies

In 2020, one SCE-sponsored study was completed. The study was entitled “Effectiveness Study of
Southern California Edison’s Hazard Tree Management Plan and Tree Risk Calculator for Hazard Tree
Identification and Mitigation.” This study’s findings are described below.

1. Purpose of Research: Pursuant to a settlement agreement in its GSRP application proceeding, SCE
commissioned a third-party consultant to study the need and effectiveness of SCE’'s HTMP and the
Tree Risk Calculator for hazard tree identification and mitigation.

2. Relevant Terms:

Hazard Tree Management Plan: SCE’s program for assessing and mitigating tree on either side of SCE’s
electrical facilities that could directly strike or impact electric facilities.

Tree Risk Calculator: Tool developed using industry methodology to determine a risk score for each
tree assessed.

3. Data elements: See Table SCE 4-11:
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Table SCE 4-11
Tree Assessments Reporting Data Elements

Collection Collection . X Temporal
Data Element Spatial granularity

period frequency granularity Comments

Three areas, (1)

3-week Idyllwild, (2)
o Ventura County 9/14/20 through
Tree Assessments | period in Once
2020 and Northern LA 10/2/20

County, (3) Santa
Barbara and Ojai

Methodology: An independent project team consisting of an arborist and distribution engineer
evaluated a total of 376 trees using SCE’s Tree Risk Calculator. The data accuracy of each record,
including, but not limited to GPS, grid/circuit data, photographs, SCE general information, customer
information, and tree assessment documentation was captured and reviewed. The arborist evaluated
the key performance indicators for the tree calculator and its effectiveness.

Timeline: Started and completed in 2020.

Results: The project arborist determined that the Tree Risk Calculator was an efficient field data
collection tool, and the data collected was sufficient to determine if a tree poses a potential risk to
electrical facilities.

Follow-up Planned: None.

External Collaborations

1.

Purpose of Research: As described in its 2020 WMP, SCE collaborates with Texas A&M on its DFA
deployment to evaluate the technology performance on fault anticipation technology for potential
future deployment. SCE will also continue to work closely with Texas A&M to provide information
about SCE’s system configuration/networks and to provide an on-going exchange of the field
validations to optimize the DFA software algorithms — which will continue to improve through the
2020-2022 plan term as additional grid event data is collected.

Relevant Terms:
Incipient Event — Pre-cursor event that may lead or develop into a fault or failure.
CYME - Circuit modelling analysis software.

Data elements:

Table SCE 4-12
DFA Study Data Elements

Collection Collection Spatial Temporal

Data Element . . . Comments
period frequency granularity granularity

Event Notification | 2020 - Continuous | Circuit Continuous Event Notification
2022+ leads to evaluation
(ongoing) of the events
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Fault Location 2020 - On Event Circuit Continuous Requires additional
2022+ tools for analysis
(ongoing)

Device Failure 2020 - Continuous | Circuit Continuous Loss of
2022+ Communications to
(ongoing) device.

4. Methodology: The DFA program priority will begin to focus on the identification and accuracy of
reported latent incipient events. The grid events and electric system data captured by the DFA
systems is evaluated in real-time on an on-going basis. Evaluation and review of the events will be
monitored and compared to defined success measures.

a. Incipient Event Detection — DFA notifications including pre-event notification with sufficient
duration allowing for preventive measures — weighted 85%

b. Event Location — Accuracy of the specific location — weighted 10%

c. Hardware Failure Rate — Monitor equipment failures — weighted 5%

Note: 80% success rate required for all three success measures
5. Timeline: Started in 2020 and is ongoing. Updates provided in SCE’s annual reports, as applicable.

6. Results: DFA notifies SCE with approximately 50 events per month for evaluation. Weekly meetings
are held with the Texas A&M to discuss selected events of interest. These events are used to inform
Texas A&M and identify algorithm improvements to identify event categories and further SCE’s
analysis and identification of events.

7. Follow-up Planned: Deployment activities are targeted to ramp up in 2021, though this may be
accelerated, delayed, or terminated based on other factors such as performance, competing
technology options and prioritization of work efforts.

4.5 MoDEL AND METRIC CALCULATION MIETHODOLOGIES

4.5.1 Additional models for ignition probability, wildfire and PSPS risk

Report details on methodology used to calculate or model ignition probability, potential impact of ignitions
and / or PSPS, including list of all input used in impact simulation; data selection and treatment
methodologies; assumptions, including Subject Matter Expert (SME) input; equation(s), functions, or other
algorithms used to obtain output; output type(s), e.g., wind speed model; and comments.

For each model, organize details under the following headings:
1. Purpose of model — Brief summary of context and goals of model

2. Relevant terms — Definitions of relevant terms (e.g., defining “enhanced vegetation management”
for a model on vegetation-related ignitions)
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3. Data elements — Details of data elements used for analysis, including scope and granularity of
data in time and location (i.e., date range, reporting frequency and spatial granularity for each
data element, see example table above)

4. Methodology — Methodology and assumptions for analysis, including SME input; equation(s),
functions, statistical models, or other algorithms used to obtain output

5. Timeline — Model initiation and development progress over time. If updated in last WMP, provide
update to changes since prior report.

6. Application and results — Explain where the model has been applied, how it has informed
decisions, and any metrics or information on model accuracy and effectiveness collected in the
prior year.

For ease of review, SCE structured this Guideline in the Model Inventory table below.
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Table SCE 4-13
Wildfire and PSPS Risk Model Inventory

Model Section Purpose of Model Relevant Terms Data element Data source Collection | Collection Spatial Temporal Methodology Timeline Application and
period | frequency granularity granularity Results
Name of model 2021 Brief summary of context and |Definitions of relevant |(Sample:) Ignitions \Vegetation 014 - Per Lat/lon per Date, hour Methodology and assumptions for analysis, including Subject Model initiation and development Explain where the
WMP lgoals of model terms (e.g., defining |from contact with |Management 020+ ignition ignition of Matter Expert (SME) input; lbrogress over time. If updated in last imodel has been
Update - "enhanced vegetation lvegetation in database; (ongoing) ignition lequation(s), functions, statistical models, or other algorithms WMP, provide update to changes since lapplied, how it has
relevant imanagement" fora  jhonenhanced gnition estimated)used to obtain output 2020 WMP. informed decisions,
section imodel on vegetation- |vegetation areas |database land any metrics or
related ignitions) information on
imodel accuracy and
effectiveness
collected in the prior
year
\Weather 7.3.2.6.1 [The Next Generation Weather [Single Deterministic [Temperature NCEP (National Center 2019 - Twice KM x 2KM Hourly, out [Standard Weather and Research Forecasting (WRF) 4.0 model Procure additional hardware to support |[Operationalized
Modeling (ADS) Modeling System (NGWMS)  [Model: Outcome for Environmental present Daily to five specs; See full description of model solver, physics, equations, the implementation of the NGWMS in [ensemble
will provide an extensive from a single iteration Prediction) Course days land system architecture can be found at 2021. forecasting and
upgrade to SCE’s currentin-  Jof a model Resolution Weather https://www2.mmm.ucar.edu/wrf/users/wrfv4.0/wrf_model.ht found it to be useful
house weather modeling Models ml Improve and expand machine learning [in determining
capabilities and enhance SCE’s [Ensemble Relative Humidity [Sea Surface 2019 - Twice DKM x 2KM Hourly, out modeling in 2022. circuits targeted for
lability to make more targeted [Forecasting: Outcome Temperatures present Daily to five potential proactive
PSPS decisions. from multiple days de-energization.
iterations of a model |[Fuel Moisture Moderate Resolution 2019 - Twice DKM x 2KM Hourly, out
Imaging present  |Daily to five Conceptual machine
Machine Learning: Spectroradiometer days learning models
The study of computer (MODIS) suggest there will be
dlgorithms that significant
improve automatically \ying Speed MesoWest Weather 2019 - Twice 2KM x 2KM Hourly, out improvement in
through experience. It Network; including SCE  |present Daily to five wind forecast
is seen as a part of \Wweather stations days l@ccuracy at site-
artificial intelligence. specific locations.
Experimental 1 KM
resolution output
shows improvement
over complex
terrain.
Firespread 7.3.2.6.2 [Provides risk and consequence [Fire Modeling: A \Wind Speed IADS Data Set 2020 - Daily 1000 meters /200  [Hourly Uses standard Rothermel model for fire spread equations; in 2020, SCE implemented These applications
Modeling information projecting how a [process where a series present meters \Weather prediction model outputs for a 91-hour horizon both FireCast and FireSim. Licenses for [can be used to
(FireCast /FireSim) wildfire will impact a of inputs (weather, rovided daily as a continuous raster dataset. The surface fire  |poth applications have been provided tojidentify where the
community. fuels, vegetation type, [HUMidity ADS Data Set 2021 - Daily 1000 meters /200 [Hourly model is the Rothermel model (1972) together with the SCE's Fire Scientist and Fire ereatest impacts
fuel loading, etc.) are present meters modifications proposed by Albini (1976), and the required Meteorologist, and extensive training  [(acres burned,
IAs a result, these applications |used to calculate the lexpansion to admit Burgan (2005) fuel types. This model providesjon the use of FireCast/FireSim has been [populations
can be used to identify where [spread and intensity la scalar expression of the fire front speed, the flame intensity andfprovided by Technosylva. impacted, buildings
the greatest impacts will be  fof wildfires the flame length according to the moisture, the wind, the slope impacted, fatalities
during critical fire weather Fuel Moisture IADS Data Set 2022 - Daily 1000 meters /200  [Hourly and the fuel. The model is based on the following semi-empiric  [In 2021, SCE will and injuries) will be
levents which will help Fire Managers: SCE present meters formula to obtain the rate of spread (ROS) of the fire on the Implement FireCast/FireSim consequencfduring critical fire
proactive de-energization resources that have a direction of maximum spread: e data into the PSPS decision-making  weather events
decisions be more targeted, [liaison role during during a test phase. which will help
allowing fewer customers to  |major wildfires ' Fuel Type L andFire 2016 b018 - Annual HFRA wide Annual ® ROS= IR § (1+Ow+ Ds) / pbeQig proacFive.de—
be affected by PSPS. supporting on-site With Technosylva Update [present Updates Updates lenergization
Incident Management k to Oct. 2020 \Were IR is the reaction intensity of the fire, £ the propagation flux decisions be more
teams ratio, pb the oven dry bulk density, € the effective heating targeted, allowing
umber, and Qig the required heat of ignition. The fewer customers to
Fuel Loading LandFire 2016 2019 - Annual  [HFRA wide Annual parameters ®w and Os are related to the wind and surface be affected by
with Technosylva Update jpresent  |Updates Updates  |effect. For other spread directions the fire is assumed to evolve PSPS.
s to Oct. 2021 as an ellipse where the direction of the major axis is given by a
Population data  [Microsoft building 2018 Annual  [centroid Annual  [weighted sum of the vectors ®w and ®s and where the Beginning in
dataset Updates of individual building [Updates  [eccentricity of the ellipse is defined by the wind speed. The summer
with Technosylva update s crown fire model is based on Rothermel (1991) and Van Wagner 2020, FireSim was
(1977). It determines if the fire remains burning in the surface used to run

S




Model Section Purpose of Model Relevant Terms Data element Data source Collection | Collection Spatial Temporal Methodology Timeline Application and
period | frequency granularity granularity Results
Building / LandScan 2018 2018 Annual laggregated count Annual fuels or makes a transition to burning in crown fuels, and simulations to
Structures Updates |every 90 meters Updates  |whether it spreads actively through the tree crowns or simply understand fire
torches individual trees. The model assumes a threshold intensity potential for various
for the surface fire to affect the lower canopy layer and make its wildfires. Output
transition to crown, and an extra threshold rate of spread of the was sent out to fire
crown fire to be considered active. managers for them
to get a sense of
Under certain circumstances surface fire may affect the overstory where fire was
turning into a crown fire. The initiation model used is based on heading and
(Van Wagner 1977; Scott and Reinhardt 2001). The main potential impacts to
initiation criterion is based on the a critical fireline intensity of infrastructure.
the surface fire given by:
e |= (CBH(460+25.9FMC)/100) 3/2 During the 2020 fire
season, FireCast was
Where CBH is the canopy base height and FMC is the canopy fuel used to understand
moisture content. The ROS of the associated active crown fire is potential impact to
given by 3.34 (R10)40% where (R10)40% is the spread rate communities while
predicted with Rothermel’s (1972) surface fire model using the making PSPS
fuel characteristics for FM 10 and midflame wind speed set at 40 decisions for de-
percent of the 6.1-m wind speed (Rothermel 1991). Finally, the lenergizations.
two-dimensional evolution of the fire is computed as a discrete
process of ignitions across a regularly spaced landscape grid
through a “minimum arrival time” function (Finney 2002).
Surface spotting is included and repeatable for simulations with
the same inputs.
IThe urban encroachment model also uses an advanced method
lto encroach fire spread into urban areas using a combination of
building density and surrounding fuel loads to determine the
decay rate for encroachment. This approach ensures that
buildings and population are more accurately captured to
calculate impacts. CAL FIRE Damage Inspection (DINS) data is
used to calibrate the decay rates based on historical fire impacts.
DINS is the data collected by CAL FIRE post fire identifying the
impacts to structures.
FPI 7.3.2.4.1 [Better assess fire potential Wind speed: Wind \Wind Speed IADS Modeling Output 2019 - Twice 2KM x 2KM Hourly, out |FPI = (DL)/LFM + G) * FLM + Wx in 2021 SCE will develop, test and Built FPI 2.0 and
lacross SCE service territory velocity 20 feet above present Daily to five levacuate FPI 2.0, which is an performed initial
the surface days Where DL is dryness level which consists of dead fuel advancement over the current FPI verification using
moisture. LFM is Live Fuel Moisture. G is green-up of the annual logistic modeling
Dew Point Depression: - - - rasses. FLM is a fuel loading modifier which takes into account techniques
Difference between Dew P0|'nt ADS Modeling Output 2020 - TW,'Ce KM x 2KM Hot{rly, out amount of vegetation on the ground. Wx is the weather
. Depression present Daily to five - . . .
the air temperature lcomponent consisting of wind speed and dew point depression.;
and the dew point days
temperature at two
meters above ground |Dead Fuel IADS Modeling Output 2021 - Twice DKM x 2KM Hourly, out
level Moisture present Daily to five
days
Fuel Moisture: Water
content within the
dead and living Live Fuel Moisture |JADS Modeling Output 2022 - Twice 2KM x 2KM Hourly, out
Vegetation present Daily to five
days
Green-up of annual
grasses: Uses the Green-up of annuallADS Modeling Output 2023 - Twice DKM x 2KM Hourly, out
Normalized Differencel5ses present  |Daily to five
Vegetation Index days

NDVI) to access the
level of grass green-

up
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Model Section Purpose of Model Relevant Terms Data element Data source Collection | Collection Spatial Temporal Methodology Timeline Application and
period | frequency granularity granularity Results
POI - 4.3.5 lQuantify the probability of POI: Probability of Historical Failure [ODRM 2015- Per outage [Structure/Circuit Annual SCE utilizes machine learning to identify patterns that may lead [Model was developed over time. In \With the POl model
Component of ignitions at asset level which |ignition Data 2020+ Updates  [to faults that may cause sparks from conductors and equipment [2019 and 2020, SCE developed models fand consequence
WRRM will then be used in the overall Risk=POI*Consequenc [Conductor Data  |[GE Smallworld Continuous[Continuous/Segment IAnnual land use the trained model to predict the probability of ignitions [for distribution assets; towards the end |models, SCE is able
risk quantifications le of Fire Updates  [at asset level. SCE has modeled EFF (Equipment and Facility of 2020, SCE has completed the to quantify the
(Circuit ConnectivitylGE Smallworld Continuous|Continuous(Circuit/Segment IAnnual Failures) and CFO (Contact Foreign Objects) at subdriver level to [modeling of transmission and sub- wildfire related risks
Updates  |petter help risk-informed decisions transmission systems at asset and
Asset Data SAP IContinuous[Continuous[Equipment/Segment [Annual segment level,
Updates which enables more
Historical Weather |ADS Modeling Output ~ [2009-2018 |Ongoing  [2KM x 2KM Hourly granular and
Data targeted mitigations
Routine Tree Data [Fulcrum IContinuous [Continuous|Lat/Long Annual to better target
Updates locations with
Hazard Tree Data [Fulcrum IContinuous [Continuous|Lat/Long Annual greater fire r!sks to
Updates better serve its
Consequence - W.3.6 Use match drop simulations  [Risk=POI*Consequenc [Surface Fuels LandFire 2016 2016 - Oct. |Annual HFRA wide Annual ITechnosylva conducts millions of fire simulations based on a set [Reax Engineering developed wildfire ustomers
Component of based on historical weather e of Fire with Technosylva Update 2020 Updates Updates  [of historical weather scenarios to derive consequence outputs forjconsequences in early 2019 and SCE has
\WRRM data to model fire s to Oct. 2020 leach OH distribution and transmission line asset, and each been using the Reax scores in
lconsequences at each asset FLOC. The analysis used a predefined set of weather scenarios, [conjunction with its POl models to make
locations. Technosylva provide Canopy Fuels LANDFIRE 2016 canopy 017 - Oct. [Annual HFRA wide Annual reflecting the most common worst conditions for fires risk-informed decisions. In
d the last wildfire Fuels 0020 Updates Updates historically, and runs multiple simulations for each asset (for each2020, Technosylva completed the fire
lconsequences through its \Weather Data IADS Modeling Output W1 Fire 2000-2019 BKM x 2KM Hourly scenario. Fire spread predictions are conducted using different  [risk consequence modeling which
WRRM in 2020. SCE replaced Weather Weather scenarios to derive baseline risk metrics for each provides better wildfire consequence
Reax Consequence Modeling Days from asset. The spread predictions assume a uniform ignition results with updated data and enhanced
to Technosylva Consequence b001- probability for each asset. fire propagation engines. SCE has
Modeling 019 now transitioned from using Reax to
Live/Dead Fuel  |LFM/DFM models UlFire  [2000-2019 PKM x 2KM Hourly using Technosylva consequence scores
Moisture Data developed by ADS Weather
Days from
2001-
2019
Building/Structure |Microsoft building 2018 Annual centroid Annual
Data dataset Updates  [of individual building Updates
with Technosylva update 3
3
Population Data  [LandScan 2018 2018 Annual 90 meters Annual
Updates Updates
SCE Assets ISCE Asset Databases Ongoing  |Annual Lat/Long Annual
Updates Updates
PSPS Risk Model }4.3.4 PSPS is calculated as a risk MARS: Multi- PSPS Frequency  |ADS Modeling Output 2009-2018 [Twice PKM x 2KM Hourly ISCE runs backcasting using ADS historical weather data The PSPS risk was added in 2020 for The PSPS risk was
instead of mitigations which  attribute risk score Daily to backcast PSPS events and evaluates frequency and duration of 2021 WMP in order to quantity PSPS as [added in 2020 for
include safety, financial and  |which provides a risk levents at circuit level. MARS2.0 risk framework is then applied to fa risk elements on top of wildfire risks 2021 WMP in order
reliability using SCE's MARS2.0 framework that PSPS Duration IADS Modeling Output 2009-2018 [Twice DKM x 2KM Hourly lquantify the PSPS risks associated with the expected PSPS events to quantity PSPS as
risk framework combines safety, Daily based on the current operation protocol @ risk elements on
financial and reliability top of wildfire risks,
impacts into one ICustomer ISCE Circuit and Customer 2020 Ongoing  [service accounts annually which allows SCE to
unitless score impacted Data quantify risk related
to PSPS events
hence evaluate the
RSE
values including PSP
S risks
Hazard Tree Risk [7.3.5.16.1[The risk score is derived from [Fields that impact High Fire Risk Area [Vegetation Management 2019 - Continuous|Lat/Long Date of ICommon arboriculture conditions are populated in drop down  [Hazard Tree Inspections are performed [The Hazard Tree
Calculator ITree Defects (crown & scoring are: High Fire database Present inspection [categories for Assessors to select the most appropriate lon a circuit-by-circuit basis based on Management Plan
branches, trunk, and root &  [Risk Area, condition/s, should any apply. Applying a score to each selection |defined risk-consequence profiles (HTMP) is a wildfire
root collar) and Site Conditions|Voltage/Line Type, - - - and setting a ceiling for each category) allows a standardized (Reax). mitigation program
Voltage/Line Type [SCE Asset Databases IContinuous[Continuous|Lat/Long Annual

(i.e., history of failure,

topography, site changes, soil
lconditions, common weather

Overall Tree
Condition, Tree
Defects, Site

process for subject tree evaluation. Each of the standardized
drop-down selections are weighted with scores as agreed upon
by SCE’s Utility Arborists.

for designated High
Fire Risk Areas
(HFRA) in SCE’s
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Model Section Purpose of Model Relevant Terms Data element Data source Collection | Collection Spatial Temporal Methodology Timeline Application and
period | frequency granularity granularity Results
patterns). Conditions, Tree Tree Defects Vegetation Management 2019 - Continuous|Lat/Long Date of territory.
IThe final scoring results can  |Lean, Tree Height, and database Present inspection The purpose of an
range from 1-100 (100 being |Likelihood of Impact. HTMP assessment is
zhe hlghESt risk score) and The target (SCE . Site Conditions Vegetation Management 2019 - Continuous|Lat/Long Date of to |dent!fy trees that
etermines whether or not infrastructure) will I . pose a risk to

lany sort of mitigation is adjust the score based atabase Present nspection lelectric facilities
required. The Arborist then on the line voltage based on the tree’s
provides the mitigation and construction type. lobserved structural
recommendation based on The qualified Assessor integrity and site
professional experience and  [(ISA Certified Arborist) conditions.
judgement of the observed levaluates the tree for A “Subject Tree” is
loverall conditions. When defects and site any tree in the
heeded, the preferred conditions and selects [rree Height Vegetation Management 2019 - Continuous|Lat/Long Date of Utility Strike Zone
mitigation option is removal. the conditions in the database Present inspection (USZ) that has the

“risk calculator.”

potential to strike
ISCE’s conductors,
should it fail.

If the Subject Tree’s
defects calculate to
lan intolerable risk,
then mitigation
measures will be
prescribed to
eliminate the risk.
The scope of HTMP
Qpplies to all Subject
Trees (including
Palms and Subject
Trees located on or
around substation
facilities) beyond
the Grid Resiliency
Clearance Distance
(GRCD) from the
high voltage

conductor.

86




4.5.2 Calculation of Key Metrics
Report details on the calculation of the metrics below. For each metric, a standard definition is provided
with statute cited where relevant. The utility must follow the definition provided and detail the procedure
they used to calculate the metric values aligned with these definitions. Utilities must cite all data sources
used in calculating the metrics below.

1. Red Flag Warning overhead circuit mile days — Detail the steps to calculate the annual number of red
flag warning (RFW) overhead (OH) circuit mile days. Calculated as the number of circuit miles that
were under an RFW multiplied by the number of days those miles were under said RFW. Refer to Red
Flag Warnings as issued by the National Weather Service (NWS). For historical NWS data, refer to the
lowa State University lowa archive of NWS watch / warnings. Detail the steps used to determine if an
overhead circuit mile was under a Red Flag Warning, providing an example of how the RFW OH circuit
mile days were calculated for a Red Flag Warning that occurred within utility territory over the last
five years.

The RFW circuit-mile days are based on all overhead (OH) distribution and transmission circuits that
traverse through the National Weather Service (NWS) Fire Weather Zone (FWZ) from the NWS*® and a
2015-2019 historical database of RFW events from the NWS in the lowa State University lowa archive of
NWS watch / warnings. The OH lengths of distribution and transmission circuits are calculated within each
FWZ polygon (the FWZ is divided geospatially into over approximately 1,000 polygons) and are then
multiplied by the number of days (or fraction of days) that a particular polygon had an RFW in effect. The
annual circuit mile days are calculated by totaling all circuit mile days for all FWZ that occurred within the
calendar year.

To determine if a circuit mile is under a RFW warning, SCE intersects the OH distribution and transmission
circuits with the RFW FWZ polygons to define circuits or portions of circuits within RFW. As an example of
how this is computed, for the RFW on November 25, 2019 issued for FWZ CAZ226, SCE determined that
there were 161.97 RFW circuit mile days. This was done by computing the 615.40 distribution and
transmission OH circuit miles that intersected with the FWZ CAZ226 RFW FWZ polygon, then multiplying
the circuit miles by the total duration of the RFW for the FWZ. Duration of the RFW is defined by the delta
between issued and expired date/time for each RFW, in this case 0.26 days.

The sources of data used in the calculation of this information include the lowa State University Weather
Warning Archive and SCE’s Comprehensive Geographical Information System (cGIS) circuit data.

2. High Wind Warning overhead circuit mile days — Detail the steps used to calculate the annual number
of High Wind Warning (HWW) overhead circuit mile days. Calculated as the number of overhead circuit
miles that were under an HWW multiplied by the number of days those miles were under said HWW.
Refer to High Wind Warnings as issued by the National Weather Service (NWS). For historical NWS
data, refer to the lowa State University lowa archive of NWS watch / warnings. Detail the steps used
to determine if an overhead circuit mile was under a High Wind Warning, providing an example of how

30 https://www.weather.gov/gis/FireZones
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the OH HWW circuit mile days were calculated for a High Wind Warning that occurred within utility
territory over the last five years.

The HWW circuit-mile days are based on all OH distribution and transmission circuits that traverse through
the NWS Wind Weather Zone from the NWS and a 2015-2019 historical database of HWW events from
the NWS in the lowa State University lowa archive of NWS watch / warnings. The OH lengths of
distribution and transmission circuits are calculated within each Wind Weather Zone (WW?Z) polygon (the
WW?Z is divided geospatially into approximately 200 polygons) and are then multiplied by the number of
days (or fraction of days) that a particular polygon had an HWW in effect. The annual circuit mile days are
calculated by totaling all circuit mile days for all WWZ that occurred within the calendar year.

To determine if a circuit mile is under a HWW warning, SCE intersects the OH distribution and transmission
circuits with the HWW Wind Weather Zone polygons to define circuits/portions of circuits within HWW.
As an example of how this is computed, for the HWW on December 31, 2019 issued for WWZ CAZ046,
SCE determined that there were 136.99 HWW circuit mile days. This was done by computing the 196.87
distribution and transmission OH circuit miles that intersected with the WWZ CAZ046 HWW Wind
Weather Zone polygon, then multiplying the circuit miles by the total duration of the HWW for the Wind
Weather Zone. Duration is defined by the delta between issued and expired date/time for each HWW, in
this case 0.70 days.

The sources of data used in the calculation of this information include the lowa State University Weather
Warning Archive and SCE cGIS circuit data.

3. Access and Functional Needs Population — Detail the steps to calculate the annual number of
customers that are considered part of the Access and Functional Needs (AFN) population. Defined in
Government Code § 8593.3t” and D.19-05-042 as individuals who have developmental or intellectual
disabilities, physical disabilities, chronic conditions, injuries, limited English proficiency or who are non-
English speaking, older adults, children, people living in institutionalized settings, or those who are low
income, homeless, or transportation disadvantaged, including, but not limited to, those who are
dependent on public transit or those who are pregnant.

In February 2020, SCE did an initial assessment of the proportion of its customers that fell within this
definition and found that approximately 80 percent of its customer base would be considered AFN under
this metric. To enable meaningful utility prioritization of resources, SCE collects data for a subset of this
population annually, which include MBL, Critical Care, Low Income, limited English proficiency and self-
certified vulnerable customers who are served by SCE through various programs and offerings. For other
AFN individuals, SCE uses data from a third-party vendor to obtain consumer information based on SCE
residential service accounts. However, it is important to note that some of the data available for AFN
individuals is very limited (e.g., homeless or transient populations, transportation disadvantaged, and
people living in institutionalized settings).

SCE relies on data from its Customer Service System (CSS) for information about the number of MBL,

Critical Care, Low-Income, limited English proficiency and households that self-identify as vulnerable. SCE
takes the following steps to determine the annual number of customers within each group:
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e The annual number of MBL customers is calculated as the total number of customers enrolled
in SCE’s MBL program. Customers who are enrolled in SCE’s MBL program

e (Critical Care customers are a subset of the MBL population. The annual number of Critical
Care customers is calculated as the total number of customers who have been identified to
use medical equipment for life support purposes, meaning that the customer cannot be
without life support equipment for at least two hours.

e The annual number of Low-Income customers is calculated as the total number of service
accounts enrolled in SCE’s low-income programs such as CARE/FERA.

e Limited English proficiency is calculated based on the total number of customers who have
self-certified with SCE as their primary language is other than English.

e SCE also monitors information for households that self-identify as vulnerable. This may
include those that self-identify during in-person visits prior to disconnection for nonpayment.

SCE also works to identify the population of AFN customers through Acxiom, a third-party vendor
providing census-based data. Acxiom supplies data to SCE based on the residential service accounts SCE
provides to them in order to obtain information about the residential profile in the home. Acxiom provides
data on an annual basis. As discussed in Chapter 8, SCE launched a study in 2020 that would support
capabilities in actively identifying customers who are eligible for participation in SCE’s AFN programs
based on propensity score (see Section 8.4.1). SCE’s efforts to reach, engage and support AFN
communities, including by developing partnerships with CBOs and providing for AFN needs at CRCs, can
be found in the AFN Plan Quarterly Update report filed on December 1, 2020%! and the AFN Plan filed on
February 1, 2021.32

4. Wildlife Urban Interface — Detail the steps to calculate the annual number of circuit miles and
customers in Wildlife Urban Interface (WUI) territory. WUI is defined as the area where houses exist
at more than 1 housing unit per 40 acres and (1) wildland vegetation covers more than 50% of the
land area (intermix WUI) or (2) wildland vegetation covers less than 50% of the land area, but a large
area (over 1,235 acres) covered with more than 75% wildland vegetation is within 1.5 mi (interface
wWui).

The annual number of circuit miles in the WUI is calculated by SCE geospatial overlay/intersect of OH
distribution and transmission circuits within WUI polygons and calculation of total circuit lengths in miles
within the WUI. The sources of data used in the calculation of this information include University of
Wisconsin-Madison WUI GIS data layer and SCE’s cGIS circuit data.

31https://www.sce.com/sites/default/files/inline-files/Wildfire SCEAccessandFunctionalNeedsPlanDec2020.pdf

32 See Southern California Edison’s Access and Functional Needs 2021 Plan for Public Safety Power Shutoff Pursuant
to Commission Decision in Phase Two of R.18-12-005: Go to www.sce.com/regulatory/CPUC-Open-Proceedings;
Click “View and Search all CPUC Documents”; Click “Proceeding #” column header; Click “Filter By”, type “R.18-12-
005” into the Search box, and “Apply”

89


https://www.sce.com/sites/default/files/inline-files/Wildfire_SCEAccessandFunctionalNeedsPlanDec2020.pdf
http://www.sce.com/regulatory/CPUC-Open-Proceedings

The annual number of customers in the WUI is calculated by SCE geospatial overlay of customer meter
locations within the WUI. The sources of data used in the calculation of this information include University
of Wisconsin-Madison WUI GIS data layer and the SCE cGIS meter locations data layer.

5. Urban, Rural and Highly Rural — Detail the steps for calculating the number of customers and circuit
miles in utility territory that are in highly rural, rural, and urban regions for each year. Use the following
definitions for classifying an area highly rural/rural/urban (also referenced in glossary):

Highly rural — In accordance with 38 CFR 17.701%, “highly rural” shall be defined as those areas with a
population of less than 7 persons per square mile as determined by the United States Bureau of the Census.
For the purposes of the WMP, “area” shall be defined as census tracts.

Rural — In accordance with GO 165, "rural” shall be defined as those areas with a population of less than
1,000 persons per square mile as determined by the United States Bureau of the Census. For the purposes
of the WMP, “area” shall be defined as census tracts.

Urban — In accordance with GO 165°, "urban" shall be defined as those areas with a population of more
than 1,000 persons per square mile as determined by the United States Bureau of the Census. For the
purposes of the WMP, “area” shall be defined as census tracts.

Population density numbers are calculated using the American Community Survey (ACS) 1-year estimates
on population density by census tract for each corresponding year (2016 ACS 1-year estimate for 2016
metrics, 2017 ACS 1-year estimate for 2017 metrics, etc.). For years with no ACS 1-year estimate available,
use the 1-year estimate immediately before the missing year (use 2019 estimate if 2020 estimate is not
yet published, etc.)

SCE calculates the number of customers in utility service area that are in highly rural, rural and urban
regions each year by using population density by census tract, based on population totals in the ACS. The
population per square mile will be calculated for each census tract to define tracts as urban, rural, or
highly rural, in accordance with the population density definitions. The number of customers that fall
within these regions will be calculated by providing a geospatial overlay of customer meter locations with
the urban/rural/highly rural census tracts and then calculating the total number of meters within each
urban, rural, or highly rural region type.

The sources of data used in the calculation of this information include Topologically Integrated Geographic
Encoding and Referencing (TIGER)/Line with Selected Demographic and Economic Data — 2018, ACS —
2018, SCE cGIS meter locations.

4.6 PROGRESS REPORTING ON PAST DEFICIENCIES
Report progress on all deficiencies provided in the 2020 WMP relevant to the utility. This includes
deficiencies in Resolution WSD-002.

Summarize how the utility has responded and addressed the conditions in the table below. Reference
documents that serve as part of the utility’s response (e.g. submitted in the utility’s Remedial Compliance
Plan, location in 2021 WMP update, etc.). Note action taken by the WSD for Class A and B deficiencies (e.g.
response found sufficient, response found insufficient and further action required, etc.).
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Table 4.6-1:

List of Utility Deficiencies and Summary of Response, 2020

Deficiency | Deficiency Title Utility Response Referenced WSD Action®?
Number Documents
Guidance- | Lack of risk Submitted in SCE’s First Quarterly SCE-2 in SCE’s Deemed
1 spend efficiency | Report for Class B Deficiencies 09-09- 2020-2022 Insufficient:
(RSE) 20: SCE provides details for the wildfire | WMP RCP, Assigned two
information risk drivers and consequences and the | Attachment A. action statements
associated mitigation effectiveness for | SCE’s for SCE to address
2020 WMP Activities and the risk Submission on and incorporate
models used to calculate the risk Mitigation into 2021 WMP
reduction and RSE value Measures that filing or February
are Part of a 26 supplemental
Combined filing
Program that
Cannot be
Disaggregated
07-13-20
2020 WMP Risk
Model
Whitepaper
Guidance- | Lack of Submitted in SCE’s First Quarterly SCE Covered Deemed Sufficient
2 alternatives Report for Class B Deficiencies 09-09- Conductor
analysis for 20: SCE outlined the alternatives Compendium
chosen considered for its System Hardening
initiatives and Vegetation Management activities.
For each activity, SCE provides a
summary of the rationale for selecting
the WMP initiatives over the
alternative options.
Guidance- | Lack of risk Submitted in SCE WMP Remedial WEFLC_True Cost | Issued Notice of
3 Modeling to Compliance Plan 07-27-20: SCE of Non-Compliance

Inform Decision-
Making

provides a comprehensive overview of
how it prioritizes and focuses on its
wildfire initiatives whose primary

purpose is the mitigation of wildfire risk

or the impact of PSPS

Wilfire_April201
0; NIFC - Federal
Firefighting
Costs -
Suppression
Only_March202
0; D 14-02-015;
SCE Covered

(NONC) assigning
four action
statements for SCE
to address and
incorporate into
2021 filing

33 See Chapter 2 Adherence to Statutory Requirements, Table 2-1 Check-list for a mapping of where SCE responses
of Action Statements reside

91




Deficiency | Deficiency Title Utility Response Referenced WSD Action??
Number Documents
Conductor
Compendium
Guidance- | Lack of Submitted in SCE’s First Quarterly Deemed
4 discussion on Report for Class B Deficiencies 09-09- Insufficient:

PSPS impacts 20: SCE provides an overview of how Assigned two
wildfire mitigation work in each action statements
category (e.g., Grid Design and System for SCE to address
Hardening, Vegetation Management and incorporate
and Inspections, etc.) affects the into 2021 WMP
threshold values, frequency, scope and filing or February
duration of PSPS events 26 supplemental

filing
Guidance- | Aggregation of Submitted in SCE’s First Quarterly Deemed Sufficient:
5 initiatives Report for Class B Deficiencies 09-09- Assigned one
into programs / | 20: SCE described the effectiveness of action statement
performance each WMP initiative that supports the for SCE to address
metrics reduction of ignition risk or wildfire and incorporate
consequence along with data, metrics, into 2021 WMP
and threshold values used to measure filing or February
each initiative’s effectiveness. 26 supplemental
filing
Guidance- | Failure to Submitted in SCE’s First Quarterly Deemed Sufficient
6 disaggregate Report for Class B Deficiencies 09-09-

WMP initiatives
from standard
operations

20: SCE included a table detailing the
activities in SCE’s 2020-2022 WMP
containing 1) identification as to
whether each activity is considered
“Standard” or “Augmented”, 2) all
required data per the WMP Guidelines
for Tables 21-30, 3) confirmation that
SCE is accounting for each initiative by
providing the memorandum account,
the activity is being monitored, and
SCE’s accounting structure/ledger for
each initiative
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Deficiency | Deficiency Title Utility Response Referenced WSD Action??
Number Documents
Guidance- | Lack of detail on | Submitted in SCE’s First Quarterly Deemed
7 effectiveness of | Report for Class B Deficiencies 09-09- Insufficient:
“enhanced” 20: SCE described that the risk Assigned one
inspection reduction benefit of their inspection action statement
programs programs is best demonstrated by the for SCE to address
number of remediation notifications and incorporate
generated and how combining their into 2021 WMP
inspection programs yielded higher filing or February
operational efficiency 26 supplemental
filing
Guidance- | Prevalence of Class C — Submitted in SCE 2021 WMP Responded to in
8 equivocating Update 02-05-21: Addressed in this this 2021 WMP
language — WMP Update, SCE provided objectives Update filing; WSD
failure of and measurable, quantifiable, and response to be
Commitment verifiable targets for each of its determined
initiatives
Guidance- | Insufficient Submitted in SCE’s First Quarterly Deemed
9 discussion of Report for Class B Deficiencies 09-09- Insufficient:
pilot programs 20: SCE provided information for each Assigned one
of its Alternative Technology activities action statement
including status, results, how SCE for SCE to address
remedies ignitions or faults revealed and incorporate
during the pilot, and a proposal for how into 2021 WMP
to expand technology if it reduces filing or February
ignition risk materially 26 supplemental
filing
Guidance- | Data issues — Submitted in SCE’s First Quarterly SCE WMP 2020- | Deferred: WSD
10 general Report for Class B Deficiencies 09-09- 2022 Remedial separately
20: SCE provided available GIS Data Compliance Plan | assessing quality of
Schema initiative data for grid 07-27-20 (GIS) data
hardening, vegetation management, submissions
and asset inspections. SCE also required. To be
explained that outstanding data will be addressed in GIS
provided in subsequent quarterly data QC reports.
reports
Guidance- | Lack of detail on | Submitted in SCE’s First Quarterly Deemed Sufficient
11 plans to Report for Class B Deficiencies 09-09-
address 20: SCE identified the suite of
personnel recruitment and training programs that
shortages grow the overall pool of talent in areas

related to executing wildfire only WMP
programs
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Deficiency | Deficiency Title Utility Response Referenced WSD Action??
Number Documents
Guidance- | Lack of detail on | Submitted in SCE’s First Quarterly Deemed Sufficient.
12 long-term Report for Class B Deficiencies 09-09- Assigned one
planning 20: SCE elaborates on its long-term action statement
vision for wildfire risk mitigation for SCE to address
through 2030 highlighting key and incorporate
programs and activities required to into 2021 WMP
advance maturity of its programs and filing or February
achieve the long-term vision 26 supplemental
filing
SCE-1 Lessons learned | Submitted in SCE’s First Quarterly Deemed
not sufficiently Report for Class B Deficiencies 09-09- Insufficient:
described 20: SCE provided the lessons learned Assigned one
gathered in 2019 for SCE’s various action statement
WMP initiatives and how those lessons for SCE to address
learned were applied in the planning of and incorporate
activities included in the 2020-2022 into 2021 WMP
WMP, and in operationalizing the filing or February
initiatives. 26 supplemental
filing
SCE-2 Determining SCE WMP 2020-2022 Remedial Issued NONC
cause of near Compliance Plan 07-27-20: SCE assigning 11 action
misses explains its categorization of near statements for SCE
misses as “Other” was based on to address and
adherence to the WSD’s 2020 WMP incorporate into
instructions. SCE also describes its 2021 filing
improved capability to identify the
causes of faults both through additional
training and utilization of tools.
SCE-3 Failure of Submitted in SCE’s First Quarterly Deemed
commitment Report for Class B Deficiencies 09-09- Insufficient:

(PSPS)

20: SCE detailed their efforts to reduce
scope, frequency and duration of PSPS
events and provided quantifiable
metrics to measure PSPS reductions

Assigned one
action statement
for SCE to address
and incorporate
into 2021 WMP
filing or February
26 supplemental
filing

94




Deficiency | Deficiency Title Utility Response Referenced WSD Action??
Number Documents
SCE-4 SCE risk Submitted in SCE’s First Quarterly SCE’s Comments | Deemed Sufficient
reduction Report for Class B Deficiencies 09-09- on Draft
estimation 20: SCE clears up a misunderstanding Resolutions
requires further | in comparing of Table 11 with Table 31. | WSD-002 —
detail SCE also provides details on how it WSD-009
arrived at a forecast for ignitions and
faults including assumptions and
calculations, and how various initiatives
are forecasted to contribute to ignition
reductions.
SCE-5 Detailed Submitted in SCE’s First Quarterly Deemed
timeline of Report for Class B Deficiencies 09-09- Insufficient:
WRRM imple- 20: SCE provided the status and Assigned two
mentation not targeted completion dates of WRRM action statements
provided milestones for SCE to address
and incorporate
into 2021 WMP
filing or February
26 supplemental
filing
SCE-6 SCE lacks Submitted in SCE’s First Quarterly Deemed
sufficient Report for Class B Deficiencies 09-09- Insufficient:
weather station | 20: SCE provided its rationale for the Assigned two
coverage weather station deployment and a cost action statements
benefit analysis for installing weather for SCE to address
stations in the U.S. Forest Service and incorporate
National Forest lands into 2021 WMP
filing or February
26 supplemental
filing
SCE-7 Does not Submitted in SCE’s First Quarterly Deemed Sufficient
describe Report for Class B Deficiencies 09-09-
whether fire- 20: SCE explains its fire resistant (FR)
resistant poles poles strategy and how the risk analysis
were factored for fire-resistant poles was performed
into risk analysis | separately than risk analysis to
determine the effectiveness of covered
conductor
SCE-8 Lack of detail on | Submitted in SCE’s First Quarterly Deemed
hotline clamp Report for Class B Deficiencies 09-09- Insufficient:

replacement
program

20: SCE explained that hotline clamps
are inspected and remediated as part
of its inspection and maintenance

Assigned one
action statement
for SCE to address
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Deficiency | Deficiency Title Utility Response Referenced WSD Action??
Number Documents
programs and that risk reduction and incorporate
estimates for hotline clamps are not into 2021 WMP
separately estimated, rather risk is filing or February
estimated as a part of the broader HFRI 26 supplemental
Inspection program. filing
SCE-9 Lack of detail Submitted in SCE’s First Quarterly Deemed Sufficient:
regarding Pole Report for Class B Deficiencies 09-09- Assigned one
Loading 20: SCE provided detailed information action statement
Assessment related to PLP assessments in HFRA for SCE to address
Program including assessments completed May and incorporate
through July 2020 and forecast PLP into 2021 WMP
assessments in HFRA from August filing or February
through November 2020 26 supplemental
filing
SCE-10 Lack of detail on | Submitted in SCE’s First Quarterly Deemed
effectiveness of | Report for Class B Deficiencies 09-09- Insufficient:
inspection 20: SCE explained how effectiveness Assigned two
program QA/QC | for inspection program QA/QC is action statements
measured by risk ranking based on the for SCE to address
program’s maturity, process and incorporate
complexity, organizational complexity, into 2021 WMP
and downstream impacts, how filing or February
threshold levels may be impacted, and 26 supplemental
the various remediation actions SCE filing
may pursue based on findings.
SCE-11 Lack of Submitted in SCE’s First Quarterly SCE WMP 2020- | Deemed Sufficient
explanation Report for Class B Deficiencies 09-09- 2022 Remedial
around shift to 20: SCE provided key initiatives Compliance Plan
risk-based asset | implemented to transition to a risk- 07-27-20
management based strategy, how it adjusted the
people, processes and technology
within the inspections and
maintenance program to make this
shift, and how it will communicate and
train inspectors on these changes
SCE-12 Insufficient Submitted in SCE WMP 2020-2022 Issued NONC
justification of Remedial Compliance Plan 07-27-20: assigning three
increased SCE explains its plan to quantify the action statements
vegetation extent to which post-trim clearance for SCE to address
clearances distances reduce the probability of and incorporate

vegetation caused ignitions and
outages. This plan includes definitions,

into 2021 filing
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Deficiency | Deficiency Title Utility Response Referenced WSD Action??
Number Documents
data sources, analysis methodology,
and a timeline.
SCE-13 Lack of ambition | Submitted in SCE WMP 2020-2022 Issued NONC
in improving Remedial Compliance Plan 07-27-20: assigning two
Vegetation SCE explains how it uses risk analysis to action statements
Inspection and inform some of our vegetation for SCE to address
Management management decisions and plans to and incorporate
Capability improve utilization of risk modeling for into 2021 filing
future vegetation management work.
SCE also explains how it plans to
further integrate and leverage new
technology to enhance current
vegetation inspection and management
efforts.
SCE-14 SCE relies only Submitted in SCE’s First Quarterly Deemed
on growth rate Report for Class B Deficiencies 09-09- Insufficient:
to identify “at- 20: SCE listed all factors considered in Assigned two
risk” tree identifying “at-risk” tree species, the action statements
species effectiveness of work focusing on these for SCE to address
species and how that work impacts and incorporate
PSPS thresholds into 2021 WMP
filing or February
26 supplemental
filing
SCE-15 Lack of detail on | Submitted in SCE’s First Quarterly Deemed
how SCE Report for Class B Deficiencies 09-09- Insufficient:
addresses fast- | 20: SCE described measures it takes to Assigned two
growing species | address fast growing tree species, and action statements
how the measures are implemented for SCE to address
and evaluated for their effectiveness. and incorporate
into 2021 WMP
filing or February
26 supplemental
filing
SCE-16 Lack of ISA- Class C — Submitted in SCE 2021 WMP Responded to in
certified Update 02-05-21: Addressed in Section this 2021 WMP
assessors 7.3.5.14 Update filing; WSD
response to be
determined
SCE-17 Details not Submitted in SCE’s First Quarterly Deemed
provided for Report for Class B Deficiencies 09-09- Insufficient:

collaborative

20: SCE included a list and description
of collaboration efforts/projects with

Assigned one
action statements
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Deficiency | Deficiency Title Utility Response Referenced WSD Action??
Number Documents
research academic institutions on projects and for SCE to address
programs technologies related to the overall and incorporate
wildfire mitigation effort. into 2021 WMP
filing or February
26 supplemental
filing
SCE-18 Discussion of Submitted in SCE’s First Quarterly Deemed Sufficient:
centralized Report for Class B Deficiencies 09-09- Assigned one
data repository | 20: SCE provides goals and targets action statement
lacks detail related to implementation of this for SCE to address
centralized data repository, the sources and incorporate
of data input that will go into the into 2021 WMP
repository and how data will be filing or February
reviewed for QA/QC purposes. 26 supplemental
filing
SCE-19 SCE does not Submitted in SCE’s First Quarterly Deemed
sufficiently Report for Class B Deficiencies 09-09- Insufficient:
justify the 20: SCE emphasized the importance of Assigned one
relative the covered conductor initiative in action statement
resource mitigating wildfire risk and its for SCE to address

allocation of its
WMP initiatives
to its covered

effectiveness, provided alternatives
considered, and explained why such a
large percentage of overall wildfire

and incorporate
into 2021 WMP
filing or February

conductor mitigation spend is dedicated to that 26 supplemental
program program. filing
SCE-20 Potential Submitted in SCE’s First Quarterly Deemed Sufficient:
notification Report for Class B Deficiencies 09-09- Assigned one
fatigue from 20: SCE provided the steps to help action statement
frequency of ensure timely and accurate PSPS for SCE to address
PSPS commun- notifications as described and the and incorporate
ications count of PSPS notifications for May into 2021 WMP
through July 2020. filing or February
26 supplemental
filing
SCE-21 Lack of Submitted in SCE’s First Quarterly Deemed Sufficient
sufficient detail | Report for Class B Deficiencies 09-09-
on sharing of 20: SCE provided details on SCE
best practices external engagements for sharing of
best practices from 2018 to 2020.
SCE-22 SCE does not Submitted in SCE’s First Quarterly Deemed Sufficient:

describe
resources
needed on fuel

Report for Class B Deficiencies 09-09-
20: SCE provided details on their
collaboration efforts with the USFS on

Assigned two
action statements
for SCE to address
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Deficiency
Number

Deficiency Title

Utility Response

Referenced
Documents

WSD Action?3

reduction
efforts

status and resources needed.

fuel reduction programs, the timeline,

and incorporate
into 2021 WMP
filing or February
26 supplemental
filing

4.7 PROPOSED CHANGE ORDERS PENDING

As directed in Resolution WSD-002, SCE is providing a detailed summary of all change orders* submitted
and not yet acted upon by the WSD.

2020 WMP Impacted High Level Summary Date Submitted Status
Activity
IOU Customer SCE suspended its partnership with the September 11, 2020 | Pending WSD
Engagement — End statewide customer engagement approval
campaign and proposes to redeploy the
funds to local marketing campaign.
Cooperation with Given the intensity of the 2020 fire September 11, 2020 | Pending WSD
Suppression Agencies — | season and potential strain on fire- approval
Change in Work Being fighting resources, SCE wants to pilot the
Done use of a Helitanker and determine
appropriate SOPs/metrics going forward.
Dist./Trans. HFRI SCE is continuing to improve its September 11, 2020 | Pending WSD
Inspections in HFRA — inspection programs to incorporate more approval
Increase in Scale lessons learned. This has resulted in SCE
conducting additional HFRI in 2020.
Wildfire Infrastructure | SCE is proposing an increase in scale for September 11, 2020 | Pending WSD
Protection Team its Wildfire Infrastructure Protection approval

Additional Staffing —
Increase in Scale

Team to include 18 additional full-time
employees who will serve on the
dedicated PSPS IMT.

Based on lessons learned in 2019-20,
having variable resources between PSPS
events created inefficiencies in
operations and decision-making. A
dedicated PSPS IMT reduces stress on
employees allowing them to focus on
their routine work.

34 See SCE’s First Change Orders Report, filed September 11, 2020 and SCE’s Second Change Orders Report, filed

December 11, 2020.
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2020 WMP Impacted
Activity

High Level Summary

Date Submitted

Status

CRCs —Increase in
Scale

As noted in its 2020-2022 WMP, SCE
anticipated that the CRC scope
recommendation would be finalized in
2020 (post-2020-2022 WMP submission)
as it improves its ability to ensure timely
deployment and customer access to CRCs
in coordinated locations. SCE increased
its count of CRC locations to 56 sites with
which it contracts to activate in the case
of a PSPS event.

December 11, 2020

Pending WSD
approval

Asset and Vegetation
Management and
Inspections -
Modification to
Methodology

During the 2020 fire season, SCE
identified 17 AOCs in its HFRA, primarily
driven by elevated dry fuel levels that
pose increased fuel-driven and wind-
driven fire risk. In order to mitigate this
risk, a dedicated team managing
inspections, remediation and vegetation
was required to accelerate inspections,
remediation and vegetation trimming
and removal in the identified AOCs. This
program primarily supplements the
following 2020 WMP initiative activities:
e [N-1.1: High Fire Risk Informed
Inspections — Distribution
¢ [N-1.2: High Fire Risk Informed
Inspections —Transmission
¢ IN-5: High Fire Risk Informed
Inspections — Generation
e 2020 WMP Section 5.3.5.4:
Emergency Response Vegetation
Management due to Red Flag
Warning or Other Urgent Conditions

December 11, 2020

Pending WSD
approval
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5 INPUTS TO THE PLAN AND DIRECTIONAL VISION FOR WMP

5.1 GOAL OF WILDFIRE MITIGATION PLAN

The goal of the Wildfire Mitigation Plan is shared across WSD and all utilities: Documented reductions in
the number of catastrophic ignitions caused by utility actions or equipment and minimization of the
societal consequences (with specific consideration to the impact on Access and Functional Needs
populations and marginalized communities) of both wildfires and the mitigations employed to reduce
them, including PSPS.

In the following sub-sections report utility-specific objectives and program targets towards the WMP goal.
No utility response required for section 5.1.

5.2 THE OBJECTIVES OF THE PLAN

Objectives are unique to each utility and reflect the 1, 3, and 10-Year projections of progress towards the
WMP goal. Objectives are determined by the portfolio of mitigation strategies proposed in the WMP. The
objectives of the plan shall, at a minimum, be consistent with the requirements of California Public Utilities
Code §8386(a) —

Each electrical corporation shall construct, maintain, and operate its electrical lines and equipment in a
manner that will minimize the risk of catastrophic wildfire posed by those electrical lines and equipment.

Describe utility WMP objectives, categorized by each of the following timeframes, highlighting changes
since the prior WMP report:

1. Before the next Annual WMP Update
2. Within the next 3 years

3. Within the next 10 years — long-term planning beyond the 3-year cycle

SCE’s 2020-2022 WMP includes an actionable, measurable, and adaptive plan for 2020 through 2022 to
reduce the risk of potential ignitions associated with SCE’s electrical infrastructure in HFRA by increasing
system hardening, bolstering situational awareness, and enhancing operational practices. These
objectives are, in turn, supported and enabled by greater data governance, improvements in risk
assessment and mapping, as well as other stakeholder and resource initiatives. Below SCE describes the
objectives of its plan. For the purposes of this WMP Update, SCE considers both of the timeframes “before
the next Annual WMP Update” and “within the next 3 years” to be within 2020-2022 in order to stay
consistent with 2020-2022 WMP and Guidance-12 timeframes.

SCE submitted its Guidance 12 response, Long Term Plan (LTP), as part of its first Quarterly Report which
identified objectives for the current WMP period, as well as future WMP periods. SCE’s long-term plan is
based on present knowledge and understanding of wildfire risk and mitigation programs. SCE expects its
knowledge of and approach to wildfire risk mitigation activities will grow and evolve in the coming years.
Likewise, any changes to legislation, regulatory policy, technology, or other foundational assumptions will
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influence the objectives and approach identified herein. SCE’s ability to execute towards long-term
objectives will also depend on the CPUC'’s timely approval of our WMPs and associated costs.

Figure SCE 5-1 illustrates how SCE utilizes the relationships among the WSD’s various Maturity Model
categories to drive toward long-term objectives. SCE’s long-term strategy for wildfire risk mitigation is a
multi-pronged approach. Grid design, operations and maintenance in the center of Figure SCE 5-1
represents the work SCE performs that most directly reduces the risk of ignition from utility infrastructure.
As SCE executes on the near-term objectives and deploys system hardening mitigation, the long-term
focus will be on growing the maturity of the supporting categories above and below. Gains in these areas
do not always directly reduce ignition risks but have an important role in helping ensure that SCE is
executing its wildfire risk mitigation programs with higher effectiveness and efficiency.

Figure SCE 5-1
Relational Diagram of WSD Categories for SCE Objectives

Qutreach & Planning

Utilizes increasing data and risk understanding in how we plan and communicate, informs grid activities

Stakeholder Cooperation and Emergency Planning and Resource Allocation and
Community Engagement Preparedness Mapping

Grid DeS|gn
and Hardenmg
Grid Design,

Operations eratlon

Asset Management and
Inspections Grid Operations and

Malntenance
_ Protocols

P

Execution of grid-related mitigation activities that advance our electric
system capabilities over time, as supported by the enabling capabilities

Vegetation Management
and Inspections

Situational Awareness ‘ ‘ Risk Assessment and ‘

Data G : i
‘ ata bovernance ‘ ‘ and Forecasting Mapping

Enablers
Capabilities that are foundational for advancing other categories

SCE’s short-term objectives, which cover the current WMP period, are focused on executing our current
WMP activities to develop capabilities, significantly harden the system, and reduce PSPS usage and
impacts. This includes the completion of our program targets for 2021 and 2022 outlined in Table 5.3.1,
as well as the category level near-term objectives identified in Section 7.1. The short-term objectives drive
SCE toward attainable solutions to mitigate the risks of wildfire and the potential impacts of our risk
mitigations. SCE’s long-term objectives were developed to achieve mature capability levels, as SCE
operationalizes new technologies and further integrates systems and processes to increase the granularity
and automation of its data and risk modeling. These advancements will evolve SCE’s decision-making
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approach and maintain and expand capabilities as new technologies and processes emerge. Similarly,
category level long-term objectives are described in Section 7.1.4.

The specific initiatives and investments required will progress as SCE refines its approach, technology
advances, and successes in some categories push advances in others. As noted in the description of Figure
1, each of these 10 categories has an interaction with the other categories, and SCE will continue to look
for opportunities for cross-cutting efforts that advance its capabilities in multiple categories. As such,
SCE’s long-term strategy identifies potential future focus areas that SCE believes will be critical to enabling
future growth and maturity in its wildfire mitigation activities.

Details for each of the ten categories identified by the WSD for near-term strategy and goals are provided
in Table SCE 7.1 and the higher-level long-term strategy and objectives are discussed in Sections 7.3.1 to
7.3.10.

Throughout the near- and long-term period, SCE will achieve an integrated, data-driven, risk-informed
operational approach that helps SCE affordably balance the scale, complexity, and uncertainties
associated with wildfire risks in California, inclusive of PSPS risks. SCE’s approach to wildfire mitigation is
a “no-regrets” approach that better positions SCE, and its customers, to be more resilient and responsive
to address future challenges, either from wildfires or other emerging climate-related risks. For example,
grid hardening technologies (e.g., covered conductor installation and advanced protection and control
technology deployment) and inclusion of real-time diagnostics that can identify and isolate anomalies and
weaknesses mitigate wildfire risks in the near-term and help SCE modernize and strengthen the grid to
withstand the impacts of climate change. Resilience, rapid response capability, emergency preparedness
and customer engagement will also be imperative to withstand severe weather events, such as those that
manifested in 2020, and to both better prepare customers for and reduce the impact of potential PSPS
events. SCE believes its plan will not only mitigate the risks of wildfire but also lead to enhanced system
reliability and resiliency that help achieve environmental goals by ensuring the grid will be ready to
support increasing load associated with electrification necessary to reduce greenhouse gas emissions.

5.3 PLAN PROGRAM TARGETS

Program targets are quantifiable measurements of activity identified in WMPs and subsequent updates
used to show progress towards reaching the objectives, such as number of trees trimmed or miles of power
lines hardened.

List and describe all program targets the electrical corporation uses to track utility WMP implementation
and utility performance over the last five years. For all program targets, list the 2019 and 2020
performance, a numeric target value that is projected for end of the year 2021 and 2022, units on the
metrics reported, the assumptions that underlie the use of those metrics, update frequency, and how the
performance reported could be validated by third parties outside the utility, such as analysts or academic
researchers. Identified metrics must be of enough detail and scope to effectively inform the performance
(i.e., reduction in ignition probability or wildfire consequence) of each targeted preventive strategy and
program.
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List and Description of Program Targets, Last 5 Years

Table 5.3-1:

Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
Weather 352 593 SCE expects to SCE is targeting to Weather Timely resolution Quarterly Report showing
Stations install 375 weather | have over 1,800 Stations of network location of
(SA-1) stations but will weather stations stability and weather stations,
See Section attempt to install installed by the end of satellite / including HFTD
7.3.2 as many as 475 2022 (cumulative communication tier
program inception in issues
2018 through 2022)
FPI (SA-2) N/A Backcast FPI 1) Backcast 20 FP1 2.0 to replace N/A FP1 2.0 to replace Quarterly Report showing
See Section for years of FPI using current FPI current FPI comparisons of
7.3.2 calibration. FPI 2.0 before dependent on FPI 2.0 with
Developed FPI | typical height of results of current FPI
2.0 equations | fire season (Q3) to validation

emphasizing
wind speed
and diversity
of fuel
conditions

determine
historical
performance
compared to
current FPI

2) Run FP12.0in
parallel with the
current FPl and
compare outputs
for the 2021 fire
season

conducted in 2021




Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Weather and N/A Developed Install two The Next Generation HPCCs N/A Quarterly Model outputs
Fuels Modeling methodology | additional High- Weather Modeling and
System for end use Performance System will be documentation
(SA-3) case Computing developed and fully of HPCC purchase
See Section Clusters (HPCCs) to | operational and installation
7.3.2 facilitate the (invoice and

installation and statement of

operationalization work)

of the Next

Generation

Weather Modeling

System allowing

for more precise,

higher resolution

output
Fire Spread N/A Acquired Develop a Implement FireCast N/A N/A Quarterly Validation of the
Modeling statement of methodology and /FireSim into PSPS implementation
(SA-4) work from a strategy to test decision making methodology
See Section Technosylva FireCast/FireSim process using 2020 PSPS
7.3.2 implementation event data

into PSPS decision
making based on
backcast
information by Q3

105




Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Fuel Sampling Commenced Expanded Maintain periodic Maintain program Fuel There may be data | Quarterly Provide vendor
Program sampling at 12 | sampling to fuel sampling and evaluate the need | sampling gaps that exist that reports from
(SA-5) sites include a total | across SCE’s HFRA | to sample additional sites need to be sampling sites
See Section of 15 sites and evaluate the locations addressed.
7.3.2 need to sample

additional

locations
Remote N/A Acquired Initiate wind Evaluate output and TBD N/A Quarterly List of potential
Sensing / vendor scope | profiler pilot determine if locations for
Satellite Fuel of work project to validate | permanent wind wind profiler
Moisture weather model profilers should be deployment and
(SA-7) performance for installed in designated sample output
See Section potential locations from deployment
7.3.2 improvements to

weather models
Fire Science N/A Created 40- Evaluate current Perform historical N/A N/A Quarterly Provide samples
Enhancements year historical | wildfire events in analysis and provide of output
(SA-8) data set context of 40-year | products that products and
See Section history of wildfires. | incorporate historical narrative
7.3.2 context for set demonstrating

weather and fuels
variables

how data was
applied to SCE’s
operating needs
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Distribution Procured 60 Completed Complete SCE is targeting to DFA units Construction Quarterly List of DFA
Fault DFA units and | installations installation of 120 | evaluate effectiveness progress installations,
Anticipation initiated and evaluated | DFA units on of installed units to dependent on including location
(DFA) installations the 60 DFA circuits in SCE’s determine scale of being able to and HFTD tier
(SA-9) units and HFRA and continue | remaining coordinate panned
See Section identified evaluation of DFA | deployments and outages for
7.3.2 additional 150 | technology which alternative installation; SCE’s

circuits for may result in SCE technologies 2021 GRC

deploymentin | installing up to 150 | (cumulative program Decision;

2021. units inception through continuing

2022)

evaluation of
effectiveness of
installed units;
alternative
technology options
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Covered 372 965 SCE expects to SCE is targeting to Circuit Resource Quarterly List of poles and

Conductor (SH- install 1,000 circuit | have over 4,000 miles | miles availability; also locational

1) miles of covered of covered conductor dependent on information

See Section conductor in SCE’s | by the end of 2022 SCE’s 2021 GRC (including HFTD

7.3.3 HFRA but will (cumulative program Decision tier) where

attempt to install inception in 2018 covered

as many as 1,400
circuit miles of
covered conductor
in SCE’s HFRA,
subject to
resources
constraints and
other execution
risks

through 2022)

conductor was
installed
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
Underground- N/A Refined Install 4 miles of SCE is targeting to Circuit Coordination of Quarterly List providing
ing Overhead targeted undergrounded have over 15 miles miles planned outages locational
Conductor (SH- underground- | HFRA circuits undergrounded in and planning information
2) ing HFRA by the end of around any (including HFTD
See Section methodology | SCE will attemptto | 2022 (cumulative environmental tier) where
7.3.3 and began install 6 miles of program inception challenges; undergrounding
scoping for undergrounded through 2022) continued was installed
2021 HFRA circuits, evaluation of

subject to resource
constraints and
other execution
risks, such as
permitting,
environmental or
coordinating with
other utilities.

potential benefits
of undergrounding
in additional target
locations may
increase scope
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Branch Line 7,765 3,025 Install or replace SCE is targeting to Fuse Coordination of Quarterly List providing
Protection fusing at 330 fuse have over 13,000 installation | planned outages locational
Strategy installation fuses installed by the | locations and planning information
(SH-4) locations end of 2022 around any (including HFTD
See Section (cumulative program environmental tier) where fuses
7.3.3 SCE will strive to inception in 2018 challenges were installed

install or replace through 2022)

fusing at 421

locations, subject

to resource

constraints and

other execution

risks
Installation of 55 49 N/A — If RARs/RCSs | N/A — Also dependent | RAR/RCSs | Any installations Quarterly List providing

System
Automation
Equipment —
RAR/RCS
(SH-5)

See Section
7.33

are determined to
be necessary
based on the SH-7
analysis, SCE will
develop
appropriate
project plans

on SH-7
analysis/results

would be
determined by SH-
7 analysis

locational
information
(including HFTD
tier) where
RAR/RCSs were
installed
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party

Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
Circuit Breaker | Updated Fast | 109 Replace/upgrade SCE is targeting to Fast curve | Coordination of Quarterly List of structures
(CB) Relay Curve 60 relay units in replace/upgrade over | settings planned outages (including
Hardware for Operating HFRA 250 relay units by the | updated/ | and planning locational
Fast Curve Settings for end of 2022 CB relays around any information and
(SH-6) 156 RAR SCE will strive to (cumulative program environmental HFTD Tier) where
See Section installations replace/upgrade inception through challenges relays were
7.3.3 and 86 relay units in 2022) installed

developed HFRA, subject to

plans for CB resource

Relay updates constraints and

other execution
risks

PSPS-Driven N/A Reviewed 50% | SCE will develop a | No further analysis N/A Engineering Quarterly List of circuits
Grid Hardening of all methodology to expected beyond resource reviewed and
Work distribution project probability | 2021 at this time availability evaluation
(SH-7) circuits within | of PSPS de- process
See Section HFRA to energization and document
7.3.3 determine if impact. Utilizing

modifications
may improve
sectionalizing
capability
within HFRA

this method-
ology, SCE will
adopt a more
targeted approach
by evaluating
highly impacted
circuits from the
remaining 50%
circuits in HFRA.

111




Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party

Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
Transmission 1 pilot 6 Install transmission | SCE is targeting to Transmissi | Transmission Quarterly List of structures
Open Phase transmission open phase have devices installed | on circuits | protection relays (including
Detection circuit install- detection devices on over 30 with open | have been locational
(SH-8) ation on 10 transmission | transmission circuits phase replaced with information and
See Section completed, circuits by the end of 2022 detection relays supporting HFTD Tier) where
7.3.3 not part of the (cumulative program | devices Open Phase open phase

2019 WMP inception through Detection prior to detection devices

2022) implementation were installed

Tree 101 405 Remediate 500 SCE is targeting to Tree Coordination of Quarterly List of structures
Attachment tree attachments remediate over 1,700 | attach- planned outages (including
Remediation tree attachments by ment and planning locational
(SH-10) SCE will strive to the end of 2022 remedia- around any information and
See Section complete over 600 | (cumulative program | tions environmental HFTD Tier) where
733 tree attachment inception through challenges; target tree attachments

remediations,
subject to resource
constraints and
other execution
risks

2022)

includes all work
and events that
lead to
remediation

were remediated
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
Legacy Facilities | N/A 100% of Hydro Control 100% of milestones N/A Resource Quarterly Project/analysis
(SH-11) milestones Circuits — Perform | achieved and projects availability and documentation;
See Section achieved evaluation on 5 as result of outcome of list of sites,
733 circuits for possible | assessments scoped analysis/scoping project plans,
system hardening | and scheduled engineering
improvements assessments &
other
Low Voltage Site assessments

Hardening — Create
2 project plans
based on 2020
engineering
assessments

Grounding
Studies/Lightning
Arrestor
Assessments:
Complete 12
additional
assessments

referenced in
target
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Microgrid N/A Initial RFP Perform internal Dependent on N/A Land for requisite Quarterly Internal
Assessment executed assessment of assessment in 2021 new DERs will be assessment
(SH-12) vendor bid and successfully results and listing
See Section location options. If secured, SCE can of EPC contracts
7.3.3 assessment is execute a mutually issued (if

favorable, SCE will agreeable contract applicable)

issue engineering, with the selected

procurement, vendor,

construction (EPC)

contractto a

vendor that meets

SCE’s design

requirements.
C-Hooks N/A N/A Replace C-Hooks 100% of C-Hooks Transmiss- | Assuming that all Quarterly List of structures
(SH-13) on at least 40 replaced in HFRA ion environmental including
See Section structures in HFRA structures clearances to locational
733 with C- perform the work information

SCE will strive hooks at each location where C-hooks

to replace all C-
Hooks in HFRA,
currently
estimated be-
tween 50-

60 structures

are obtained

were replaced
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
Long Span N/A N/A Complete all field Complete Number of | Total number and Quarterly List of locations
Initiative (LSI) assessments for remediations for locations risk priority can assessed
(SH-14) locations and locations with 2022 remediat- only be finalized (including HFTD
See Section corresponding due dates ed after inspections tier) and list of
733 remediations. are completed and locations
Remediate the LiDAR data is assigned a
highest risk received from the remediation
locations, vendor
estimating that
300, and up to
600, locations will
be remediated in
2021, subject to
the completion
timeline for
inspections,
resource
constraints and
other execution
risks.
Vertical N/A Performed Install 20 switches | SCE is targeting over Vertical Coordination of Quarterly List of structures
Switches inspections in HFRA 70 installations by the | switches planned outages including
(SH-15) and internal end of 2022 and resolution of locational
analysis/ SCE will strive to (cumulative program any environmental information for
See Section governance install 30 switches | inception through challenges structures where
733 in HFRA 2022) switches were

installed
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Distribution 385,292 199,050 Inspect between Continue current plan | Structures | Resource Quarterly List of all
Ground / Aerial | ground; ground; 163,000 and and inspect HFRI and availability structures
Inspections and | 113,900 aerial | 168,017 aerial | 198,000 structures | compliance-due inspected,
remediations in HFRA, via both structures in HFRA including
(IN-1.1) ground and aerial locational
See Section inspections. This information,
7.3.4 target includes inspection type

HFRI, compliance- and HFTD tier

due structures in

HFRA and

emergent risks

during the fire

season.
Transmission 50,583 35,562 Inspect between Continue current plan | Structures | Resource Quarterly List of all
Ground / Aerial | ground; ground; 16,800 and 22,800 | and inspect HFRI and availability structures
Inspections and | 38,998 aerial 31,381 aerial structures in HFRA, | compliance-due inspected,
remediations via ground and structures in HFRA including
(IN-1.2) aerial locational
See Section inspections. This information,
7.3.4 target includes inspection type

HFRI, compliance-
due structures in
HFRA and
emergent risks
during the fire
season.

and HFTD tier
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Infrared 4,962 5,900 Inspect Inspect all remaining Circuit Resource Quarterly List of all

Inspection of approximately 50% | distribution circuits in | miles availability structures

energized of distribution HFRA inspected,

overhead circuits in HFRA including

distribution locational

facilities and information and

equipment (IN- HFTD tier

3)

See Section

7.3.4

Infrared 6,700 1,005 Inspect 1,000 SCE is targeting to Circuit Resource Quarterly List of all

Inspection, transmission have inspected over miles availability structures

Corona circuit miles on 8,500 circuit miles by inspected,

Scanning, and HFRA circuits the end of 2022 including

High Definition (cumulative program locational

(HD) imagery of inception through information and

energized 2022) HFTD tier

overhead

Transmission

facilities and

equipment (IN-

4)

See Section

734
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
Generation 449 268 Complete SCE is targeting over Asset Resource Quarterly ArcGIS database
Inspections and inspection of 181 1,000 generation- inspections | availability extract; list of all
Remediations generation-related | related asset structures
(IN-5) assets in HFRA inspections in HFRA inspected,
See Section by the end of 2022 including
7.3.4 (cumulative program locational
inception through information,
2022) inspection type
and HFTD tier
Inspection and | N/A N/A ¢ Transition Aerial | A single digital Capability | Validation of Quarterly Documentation
Maintenance and Transmission platform for Imple- project plan at of software
Tools Ground inspection | integrated inspections | mented each project solutions have

(IN-8)
See Section
7.3.4

processes to a
single digital
platform with at
least 75% of
inspectors trained
to use the tool by
year end 2021.

* Key Al/ML
models leveraged
by the Aerial
inspection process;
¢ Deploy scope
mapping tool with
GIS visualization to
Distribution

across Distribution
and Transmission,
Aerial and Ground
with integrated
advanced
technologies (Al/ML
models and
assisted/augmented
reality).

Provide a single scope
mapping tool
platform for bundling
remediation and
outstanding

milestone;
Application
development and
user testing
resource
availability

been rolled out
to inspectors and
field crews
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Planning and notifications for

Engineering users optimizing

¢ Deploy Distribution and

remediation Transmission work

mobile software

and iPad devices

for transmission

and distribution.
Hazard Tree ~130,000 ~100,000 Assess between Assess between Assess- Based on staffing Quarterly List of trees
Management 150,000 and 150,000 and 200,000 | ments of ISA-assessors, assessed,
Program 200,000 trees for trees in 2022 for density of the tree including
(VM-1) hazardous hazardous conditions population, locational
See Section conditions and and perform accessibility information and
7.3.5 perform prescribed mitigations prescribed

prescribed in accordance with mitigation and

mitigations in
accordance with
program guidelines
and schedules

program guidelines
and schedules

list of mitigations
performed
including
locational
information and
date mitigation
performed
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Expanded Pole | ~160,000 ~230,000 SCE plans to pole SCE plans to pole Poles N/A Quarterly List of pole

Brushing brush between brush between Brushed brushing

(VM-2) 200,000 and 200,000 and 300,000 locations with

See Section 300,000 distribution poles in locational

7.3.5 Distribution poles 2022 information,

including HFTD
tier

Expanded N/A 61 sites Treat 46 sites SCE plans to treat all Sites N/A Quarterly List of facilities

Clearances for treated 156 sites by the end treated treated and

Legacy Facilities of 2022 mitigation

(VM-3) performed

See Section

7.3.5

Dead and Dying | All planned All planned Perform Drought Continue program; Prescribed | N/A Quarterly List of trees

Tree Removal assessments assessments Relief Initiative perform DRI annual Mitigations assessed that

(VM-4) completed, completed, (DRI) annual inspections and require removal

See Section ~13,500 ~9,000 inspections and perform prescribed including location

7.3.5 removals removals perform mitigations in and date of
identified identified prescribed accordance with assessment and

mitigations in
accordance with
program guidelines
and schedules

program guidelines
and schedules

date of removal
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
VM Work N/A Implemented | Continue Work All vegetation Capability Assumes Quarterly Documentation
Management release 1 Management Tool | management Imple- successful pilot of Implemented
Tool (Arbora) application (Arbora) agile programs on a single mented implementation software solution
(VM-6) functionality development and integrated digital for smaller scopes milestones
See Section for pilot user releases in platform of vegetation
7.3.5 group for accordance with management work
Dead & Dying | project plan —
Tree Removal | complete full

rollout of Dead &

Dying Tree

Removal and

Hazard Tree

Mitigation, and

conduct discovery

and design

architecture

associated with

Line Clearing
Customer Care | CRC: CRC: 56 CRC: Adjust as CRC: Adjust as Number of | Community Quarterly Count of
Programs Contracted contracted needed. needed. customers | Resiliency customers
: (CRCs) with 13 CRCs. | CRCs partici- Programs: enrolled in or

Community Community Resiliency | pating in Community redemption of
Community Community Community Resiliency Programs: Goals for the Leaders agree to various
Resiliency Resiliency Resiliency Programs: Goals Resilience Zones program identify customers customer care
Programs: Programs: Programs: for Resilience dependent on to participate in programs.
(Resiliency Identified, and | Secured Zones dependent community leaders the Resiliency
Zones Pilot & secured Customer on community Zones pilot. CREl is
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Customer agreement Agreements leaders identifying | identifying potential dependent on

Resiliency from one pilot | for four potential customers. approval of 2021 —

Equipment customer. Resiliency customers. 2023 GRC.

Incentive Zone sites. Targeting to obtain | Customer Resiliency Customer

(CRELI)) Customer Completed 5to 10 Equipment: Resiliency
Resiliency installation of | agreements. Well Water & Equipment:

Customer Equipment: microgrid Complete Residential Battery Well Water:

Resiliency N/A islanding installation of Station Rebate: To be Qualifying product

Equipment: capability for microgrid islanding | determined based on list and eligibility

CCBB, Res first pilot (CREI) capability on | 2021 learnings requirements.

Battery Station customer for | second pilot

Rebate & Well CREI. customer.

Water Customer Customer

Generator Resiliency Resiliency

Rebate) Equipment: Equipment:

(PSPS-2) CCBB - CCBB: Expand

See Section Reached out program to eligible

7.3.6 to all eligible MBL customers

‘Critical Care’
MBL
customers
enrolled in
CARE/FERA
residing in an
HFRA. 837
customers
enrolled; 721

who are enrolled
in CARE/ FERA and
reside HFRA.
Expand marketing
and outreach
plans.

Well Water & Res
Battery Station
Rebates: Enhance
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
batteries the programs to
deployed. increase customer
Residential participation by
Battery 20% - 40%
Station
Rebates: 856
redeemed
Well Water:
185 rebates
redeemed
Wildfire Safety | N/A N/A WiSDM: WiSDM: N/A WSD Quarterly TBD

Data Mart and
Data
Management
(WiSDM / Ezy)
(DG-1)

See Section
7.3.7

- Complete the
WisDM solution
analysis and design
for centralized
data repository

- Initiate staggered
consolidation of
datasets from SCE
Enterprise systems
Ezy Data:

- Implement the
cloud platform
infrastructure for
Ezy Data

- Build a solution
for data

- Complete the
integration of key
systems of record
with the centralized
data repository for
key situational,
operational, and risk
datasets

- Deploy the wildfire
data portal with
access to available
data in the centralized
data repository

- Deliver standardized
reports for increased
efficiency in reporting

requirements/
data specification
that WiSDM scope
is based on will not
change
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

consumption, Ezy Data:

storage and -Deployment of cloud

visualization of Big Data solution for

inspection data other asset

(LiDAR, HD video, inspection,

photograph) remediation, and

- Enable an asset data processes

environment for -Operationalize initial

Artificial set of Al/ML-based

Intelligence (Al) analytics use cases

assisted analytics
Customer Hosted 13 in- | Hosted nine Host at least nine To be determined Comm- The number of Quarterly List and
Education and person virtual virtual community | based on 2021 unity community recordings of
Engagement — | community community meetings feedback meetings meetings will vary meetings posted
Community meetings meetings year to year, based on SCE website;
Meetings (DEP- SCE will complete on PSPS impact to summary of
1.2) additional communities the feedback from
See Section meetings as previous year. meetings
7.3.10 needed in 2021,

based on PSPS
impact to
communities, up
to 18
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
Customer PSPS PSPS PSPS Awareness To be determined Customer N/A Quarterly Surveys
Education and Awareness of | Awareness of | goal: 50% based on 2021 awareness conducted by
Engagement — | 54% exceeded | 56% exceeded performance percentage independent
Marketing goal of 40% goal of 40% third party;
Campaign copies of the
(DEP-1.3) letters and other
See Section marketing
7.3.10 materials, and
results of the
surveys
SCE Emergency | IMT—Trained | IMT—Trained | IMT — Have all Training is an annual Persons Assumes no major | Quarterly Training logs and
Responder 100% of the 100% of the PSPS IMT and Task | requirement; trained changes to IMT staffing records;
Training members members Force members therefore, the target structure or training materials
(DEP-2) fully trained and will be refreshed each strategy
See Section Unmanned UAS — Trained | qualified or year
7.3.10 Aerial Systems | 50 operators requalified by July
(UAS) — N/A, 1,2021
program
started in UAS —1In 2021 SCE
2020 plans to expand
the program by an
additional 50
operators over
2020 levels
Customer N/A Administered | Administer at least | At least 2-3 surveys Number of | N/A Quarterly Survey results
Research and (commenced 5 surveys 4 PSPS-related per year surveys
planning for (PSPS Tracker | surveys (PSPS
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation
Education the 2019 PSPS | Survey to Tracker Survey to
(DEP-4) Tracker to capture capture feedback
See Section capture feedback on on the 2020
7.3.10 feedback on the 2019 events, wildfire
the 2019 events; community
events) wildfire meeting feedback
community survey, CRC/CCV
meeting feedback survey,
feedback In-Language
survey, Wildfire Mitigation
CRC/CCV Communications
feedback Effectiveness
survey, PSPS Pre/Post Survey)
digital user
experience
survey, In-
Language
Wildfire
Mitigation
Communi-
cations
Effectiveness
Pre/Post
Survey
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Program Target 2019 2020 Projected Target Projected Target by Units Underlying Update Third-party
Performance | Performance by End of 2021 End of 2022 Assumptions Frequency Validation

Aerial N/A Provided Will enter a Depends on 2021 Aerial Successful MOU Yearly MOU outlining
Suppression funding for 1 Memorandum of performance Suppress- with fire agencies aerial
(DEP-5) aerial Understanding ion and acquisition of agreements with
See Section suppression (MOU) with CAL resources aerial suppression fire agencies/
7.3.10 resource in FIRE and local resources (not in stakeholders

partnership county fire competition with

with Orange departments to other state

County Fire provide standby agencies seeking

Authority cost funding for up to acquire

to 5 aerial resource);

suppression
resources
strategically placed
around the SCE
service area

evaluation of
actual needs
during the fire
season
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5.4 PLANNING FOR WORKFORCE AND OTHER LIMITED RESOURCES

Report on worker qualifications and training practices regarding wildfire and PSPS mitigation for workers
in the following target roles:

1.

2.

3.

4.

5.

Vegetation inspections
Vegetation management projects
Asset inspections

Grid hardening

Risk event inspection

For each of the target roles listed above:

1.

2.

List all worker titles relevant to target role (target roles listed above)

For each worker title, list and explain minimum qualifications with an emphasis on qualifications
relevant to wildfire and PSPS mitigation. Note if the job requirements include the following:

a. Going beyond a basic knowledge of General Order 95 requirements to perform relevant types
of inspections or activities in the target role

b. Being a “Qualified Electrical Worker” (QEW) and define what certifications, qualifications,
experience, etc. is required to be a QEW for the target role for the utility.

¢. Include special certification requirements such as being an International Society of Arboriculture
(ISA) Certified Arborist with specialty certification as a Utility Specialist

Report percentage of Full Time Employees (FTEs) in target role with specific job title

Provide a summarized report detailing the overall percentage of FTEs with qualifications listed in
(2) for each of the target roles.

Report plans to improve qualifications of workers relevant to wildfire and PSPS mitigation. Utilities
will explain how they are developing more robust outreach and onboarding training programs for
new electric workers to identify hazards that could ignite wildfires.

SCE summarizes the applicable information pertaining to items 1 through 4 in the tables below, for each
of the five target roles identified. Full time employee (FTE) figures represent counts and percentages as
of year-end 2020 and include SCE and Contractor field workers relevant to each target role. It is important
to note that worker counts can fluctuate throughout the year depending on work required, resource
availability, etc. particularly with contract workers. Below each table, SCE provides a more detailed
description of the qualifications for each role (Item 2), as well as discussion on training and plans to
improve worker qualifications (Item 5).
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5.4.1 Target Role: Vegetation Inspections

SCE’s Vegetation Management (VM) program performs several types of inspections, to identify the risk of
vegetation contact with energized conductors and electrical assets see Section 7.3.5 for detailed
information on VM inspections. Below are the worker titles that perform these inspections.

Table SCE 5-1 and Table SCE 5-2 detail the worker titles and associated qualifications pertaining to
Vegetation Inspections.

Table SCE 5-1
Vegetation Inspections (SCE)

SPECIALISTS See Below 20% 33%3¢
SENIOR SPECIALISTS ISA Arborists 80% 100%
100%
Table SCE 5-2

Vegetation Inspections (Contractor)

LEAD PRE- ISA Arborists
109 1009
INSPECTORS 0% 00%
PRE-INSPECTORS See below 46% N/A
CUSTOMER See bel
ee below 16% N/A
COORDINATORS

35 SCE defines High-Interest Qualification as one of the three listed sub-qualifications identified in part 2 of this
prompt.
36 A Specialist who obtains ISA-certification is eligible to apply to become a Senior Specialist.
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GENERAL FOREMAN See bel
ee below 51% N/A
(G CREW)
C INSPECTORS ISA Arborists: S
Q rB:lngs ee 8% 59%
100%

All Vegetation Management field workers must meet certain minimum qualifications. In some cases,
certain worker types are required to be International Society of Arboriculture (ISA) certified. Specific
qualifications for each position are detailed below.

Additional Minimum Qualifications — SCE Workers:

SENIOR SPECIALISTS: Provides oversight and guidance to field contractors performing vegetation work.
Senior Specialists have additional responsibilities—such as being able to perform post-work verification
(to ensure that work is done to regulatory requirements and program standards), responding to trouble
orders, and performing review of work performed on SCE’s Bulk Transmission System—must be an ISA
Certified Arborist.

e Toearnacredential as an ISA Certified Arborist, an individual must be trained and knowledgeable
in all aspects of arboriculture and adhere to the ISA’s Code of Ethics. To be eligible, individuals
must have one or both of the following: (1) three or more years of full time, eligible, practical
work experience in arboriculture; (2) a degree in the field of arboriculture, horticulture, landscape
architecture, or forestry from a regionally accredited educational institute

SPECIALISTS: Provides oversight and guidance to field contractors performing vegetation work. All of SCE’s
Specialists must have three or more years’ experience in Utility Vegetation Management.

Additional Minimum Qualifications — Contract Workers:

PRE-INSPECTORS: Personnel performing pre-inspections without supervision responsibilities. Pre-
Inspectors are qualified if they meet one of the following conditions at date of hire: (1) possess a 4-year
degree in related field with ability to obtain ISA certification in 12 months; (2) possess a 2-year degree in
related field with one year experience and ability to obtain certification in 12 months; (3) possess two
years of industry experience with the ability to obtain ISA certification in 12 months.

CUSTOMER COORDINATOR: Issues notifications regarding upcoming vegetation management work,
fields customer constraints (e.g., refusals, issues with site access, etc.) related to vegetation management
work, and works to obtain customer permissions, e.g., for recommended enhanced clearances. To qualify,
the individual must possess a minimum of two years of related utility vegetation management pruning,
inspection, or planning experience.

GENERAL FOREMAN: Oversees crew operations by helping to ensure crew safety, scheduling work based
on crew qualifications, resolving escalated customer constraints, and coordinating with the Senior

130



Specialists in their district. At a minimum, SCE’s contracts require one designated General Foreman per
every eight crews. The General Foremen must be ISA Certified Arborists and/or must possess a minimum
of three years of related utility vegetation management pruning, inspection, or planning experience.

QUALITY CONTROL INSPECTORS: QC Inspectors are independent of VM operations and perform
inspections to verify that regulatory and program standards have been achieved. They must have either
an ISA Arborist Certification or have a minimum of two years of experience performing utility vegetation
inspections and have experience measuring vegetation to conductor clearance using precision measuring
tools. Once the inspector is eligible for ISA certification, it is expected that the inspector will become
certified within six months of eligibility.

Training and plans to improve worker qualifications:

SCE provides annual training — Utility Vegetation Management Core Plans Training — to all VM employees
and vegetation contractor lead personnel. This training provides detailed reviews of program
requirements, practices, and procedures, and any updates or enhancements pertaining to SCE's VM
program. Typical training included in Core Plans Training includes the following process documents: (1)
Transmission Vegetation Management Plan; (2) Distribution Vegetation Management Plan; (3) Hazard
Tree Management Plan; (4) Vegetation Threat Management; (5) Customer Refusals; and (6) QC and SCE’s
Oversight Strategy. As it pertains to wildfire mitigation practices, this training identifies and conveys
differences in inspecting and pruning practices (e.g., clearance distances) within SCE’s HFRA vs. non-HFRA.

In addition to Core Plans Training, all VM personnel receive training to identify and understand the actions
required when work is being performed in environmentally-sensitive locations. For SCE’s Bulk
Transmission VM inspections, SCE also provides technical training on how to use LiDAR-acquired data to
determine vegetation encroachments into the minimum vegetation clearance distance.

To grow the pool of ISA-certified arborists, SCE plans to continue to hire Specialists who do not yet have
an ISA-certification but who will, under the guidance of Senior Specialists, acquire the VM-related
experience necessary to meet the experience requirement for an ISA-certification.?”

5.4.2 Target Role: Vegetation Management Projects

SCE’s vegetation management projects are programs focused on removing hazards, such as dead and
dying trees and those that are in proximity and may pose a risk to electric facilities. The two programs are
described below.

e The Hazard Tree Management Program (HTMP) program identifies, documents, and mitigates
trees that are located within the Utility Strike Zone (USZ) and are expected to pose arisk to electric
facilities based on the tree’s observed structural condition and site considerations. The program

37 More information about how SCE grows its pool of ISA Certified Arborists can be found in SCE’s response to
deficiency Guidance-11, filed September 9, 2020.
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mitigates the potential risk to SCE’s electric facilities from structurally unsound trees that can fail
in total or in part, and palm trees that can dislodge palm fronds during high winds.

e The Dead and Dying Trees initiative (formerly Drought Relief Initiative (DRI)) removes trees that
are dead, dying, or diseased as part of activities that historically comprised the Bark Beetle
Infestation Remediation and Drought Remediation programs. SCE has and continues to
proactively remove dead, dying, and diseased trees that could fall on or contact SCE’s electrical
facilities. Unlike trees located near power lines that must be trimmed to prevent encroachment,
large dead or dying trees can be located outside of the Right-of-Way and still fall into power lines.

Table SCE 5-3 and Table SCE 5-4 below detail the worker titles and associated qualifications pertaining to
Vegetation Projects.

Table SCE 5-3
Vegetation Management Projects (SCE)

SPECIALISTS See Below 20% 33%
SENIOR SPECIALISTS ISA Arborists 80% 100%
100%
Table SCE 5-4

Vegetation Management Projects (Contractor)

HTMP Assessors ISA Arborists 67% 100%
DRI Assessors See Below 24% N/A
QC HTMP Assessors ISA Arborists3® 9% 100%

38 |SA certification is required when performing QC of the risk-score. ISA certification is not required when QC is only
verifying tree has been mitigated.

132



Additional Minimum Qualifications — SCE Workers:

SENIOR SPECIALISTS: Resolve customer constraints and ensure that the HTMP and DRI work is done. See
description above for Senior Specialist qualifications.

SPECIALISTS: Support Senior Specialists in their HTMP and DRI Work and are also not assigned to specific
geographic Districts and can help where needed. See description above for Specialist qualifications.

Additional Minimum Qualifications — Contract Workers:

HTMP ASSESSORS: Responsible for conducting risk assessments on trees located in the USZ. They are
qualified if, at date of hire, they possess an ISA Arborist Certification and a minimum of three years of
related utility vegetation management inspection/planning experience.

DRI ASSESSORS are responsible for performing visual inspections to detect dead, dying and diseased trees
in the field. They are qualified if, at date of hire, they have the requisite experience as a vegetation
management professional and have two years of previous utility vegetation management experience.

HTMP QUALITY CONTROL (QC) are independent of HTMP operations and perform two specific roles
related to QC of HTMP: (1) to perform an independent risk assessment to verify the accuracy of the risk
assessment score achieved by the HTMP assessors; (2) verify all HTMP remediations have been
performed. ISA Certification is only required for HTMP QC personnel who perform risk assessment. All
other QC work requires a minimum of two years of experience performing utility vegetation inspections.

Training summary and plans to improve worker qualifications:

Training for HTMP and DRI includes: (1) training of specific HTMP and DRI processes; (2) refusal
management; (3) vegetation threat management; (4) QC requirements; (5) Tree Risk Calculator training
for those involved in HTMP; and (6) environmental-specific training.

Through the substantive minimum qualifications established for the various roles within Vegetation
Projects, SCE has established the foundation of a strong skilled workforce. SCE will continue requiring the
qualifications discussed above and encourage continued advancement of SCE and Contract workers. For
example, once an assessor is eligible for ISA certification, it is expected that he or she will become certified
within six months of eligibility.

As part of continuing education and improvement of the VM program, SCE updates its training programs
based on lessons learned. SCE also provides refresher trainings and relevant communications to workers
on updated guidelines, as there are typically changes in protocols that occur each year.

5.4.3 Target Role: Asset Inspections

SCE performs inspections of SCE’s overhead distribution and transmission electric system in its HFRA
that go beyond compliance requirements. These inspections are performed at ground level and aerially.
For details on SCE wildfire-related inspection programs see Section 7.3.4.
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SCE performs aerial inspections of its transmission and distribution assets to identify hazards that could
lead to safety and reliability issues. SCE uses contractors to take high-definition imagery of assets from
the air, either via helicopter or drone. In some cases, helicopters will also collect LiDAR data.

e SCE requires helicopter vendors who collect aerial imagery to maintain all required Federal
Aviation Administration (FAA) certifications (CFR Part 91 and 135)f%, SCE’s Air Operations division
reviews and ensures all required FAA and other safety certifications.

e SCErequires drone vendors to have appropriate FAA certification (Part 107)'! and for drone pilots
to maintain applicable requirements. Drone vendors use crews of two FTE; one pilot who flies the
drone and one visual observer who maintains visual line of sight of the drone. SCE requires drone
pilots to have experience performing such assessments.

After condition assessments are performed, SCE uses contract Qualified Electrical Workers (QEWSs) to
perform inspections of the captured images. These contract QEWs identify structures that may require
possible remediations based on these inspections. An SCE QEW performs an internal validation of the
remediations before a final notification is created.

Table SCE 5-5 and Table SCE 5-6 detail the worker titles and associated statistics pertaining to Asset
Inspections.

Table SCE 5-5
Asset Inspections (SCE)
(2) (2a.b.c) (3) (4)
SCE Worker Titles Qualifications FTE % by Target Role FTE % by High
relevant to wildfire Interest Qualification
and PSPS mitigation
INSPECTOR, See Below 62% N/A
ELECTRICAL SYSTEM
TRANSMISSION QEW 26% 100%
PATROLMAN
GENERATION: QEW 8% 100%
TECHNICIAN, HYDRO
ELECTRICIAN &
INSTRUMENT
CONTROL
GENERATION: QEW 3% 100%
FOREMAN, HYDRO
ELECTRICIAN &
INSTRUMENT
CONTROL
TECHNICIAN
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GENERATION: See Below 1% N/A
OPERATOR, CHIEF
HYDRO STATION

100%
Table SCE 5-6
Asset Inspections (Contractor)
(1) (2a.b.c) (3) (4)
Contractor Worker Qualifications % by Target Role % by Minimum
Titles relevant to wildfire Qualification
and PSPS mitigation
INSPECTOR, See Below 27% N/A
ELECTRICAL SYSTEM
DISTRIBUTION/TRAN QEW 23% 100%
SMISSION LINEMAN,
JOURNEYMAN
DISTRIBUTION See Below 1% N/A
AERIAL FOREMAN
TRANSMISSION QEW 2% 100%
AERIAL FOREMAN
INFRARED See Below 3% N/A
THERMOGRAPHER
INFRARED GENERAL See Below 1% N/A
MANAGER
THERMOGRAPHER
PILOT, HELICOPTER FAA Certified 1% 100%
DRONE PILOT FAA Certified 36% 100%
AERIAL ENGINEER See Below 3% N/A
100%

General Minimum Qualifications: Workers who conduct detailed transmission, distribution overhead (or
underground) and aerial electrical inspections must have knowledge of the basic uses and functions of
electrical equipment, hand tools, power tools, techniques in performing electrical system inspections and
repairs. Workers must understand the fundamentals of electric circuitry and operation of electrical

equipment. Further, workers must understand SCE standards, policies and procedures, and basic GO 95
E12

requirements

A QEW is an individual who has a minimum of two years’ training and experience with exposed high
voltage circuits and equipment and demonstrated performance familiarity with the services to be
performed and the hazards involved. In addition, for roles where it is applicable, SCE specifies in its
contracts with vendors that the contractors at a minimum should meet the qualifications for a QEW as

135



defined by the International Brotherhood of Electrical Workers (IBEW) Local No 47. SCE also specifies that
contractors that perform Journeyman Lineman tasks on SCE’s Distribution system must be certified
“Journeyman Linemen” as determined by criteria set forth by IBEW Local No 47.

Additional Minimum Qualifications — SCE Workers:

INSPECTOR, ELECTRICAL SYSTEM: Responsible for performing inspections of poles and equipment and
must have either a certificate of completion from an accredited trade school or at least one year of
experience in construction/maintenance work in electrical distribution. Inspectors must also have
knowledge of: (1) basic electricity and electrical distribution principles; (2) computer programs and email
systems; (3) company work rules, regulations and policies, construction methods, procedures and
standards; (4) SCE’s Accident Prevention Manual and safe work practices; and (5) the motor vehicle
code.

TRANSMISSION/DISTRIBUTION LINEMAN, JOURNEYMAN: Responsible for performing construction and
maintenance work on overhead and underground facilities. SCE Journeyman linemen are QEWs and must
have: (1) working experience as a lineman or (2) working experience as a groundman and graduated from
SCE’s apprenticeship program, (3) working knowledge of SCE’s Accident Prevention Manual. Linemen
must also have successfully passed a pre-hire physical assessment. Skills and abilities required by this job
are of a level normally acquired by completion of job-related high school courses and the apprenticeship
program for Lineman.

TRANSMISSION SENIOR PATROLMAN: Responsible for patrolling, inspecting and ensuring assigned
transmission lines are properly maintained. SCE Transmission Senior Patrolmen are QEWs and must have
knowledge of: (1) equipment, tools, techniques, and methods employed in the construction, installation,
maintenance and repair of overhead line facilities, roads, trails and rights of way; (2) stresses, strains, and
rigging; safety regulations (3) capabilities and limitations of insulator washing equipment; (4) transmission
overhead and underground circuitry and switching; (5) SCE’s Accident Prevention Manual. The knowledge,
skills, and abilities required for this job are of a level comparable with those normally acquired through a
high school education, supplemented by technical study and extensive training and experience as a
journeyman, patrolman or lineman.

GENERATION: TECHNICIAN, HYDRO ELECTRICIAN & INSTRUMENT CONTROL: Responsible for
maintaining, repairing and installing computerized control systems. All SCE Generation Technician, Hydro
Electrician and Instrument Control workers are QEWs and must have knowledge of: (1) basic power plant
systems and their operation; (2) electrical and pressure instruments and devices as used in complex
analog and digital control systems and functions of their component parts as related to power plant
systems, and Transmission Distribution equipment; (3) tools, methods, materials and techniques used in
repair, adjustment and testing of these systems, including computerized tooling and interface hardware
and software; (4) theory of electricity, mechanics and instruments as related to installation and
maintenance of electrical equipment; (5) materials, methods, practices and tools used in installation and
maintenance of transformers, oil switches, regulators, motors, generators, switchboards and allied
equipment; (6) principles of Physics and advanced mathematics; County and State Electrical Code;
commercial or industrial wiring; proper and safe use of cleaning agents; and (7) SCE’s Accident Prevention
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Manual, first aid procedures, and environmental regulations and procedures as they apply to the work
site. The knowledge, skills, and abilities for this job are of a level comparable to those normally acquired
through courses taken in obtaining a high school education, additional technical study, and knowledge of
complex digital and analog control systems and equipment; plus background experience normally
attained in a similar technical field or journeyman electrician.

GENERATION: FOREMAN, HYDRO ELECTRICIAN & INSTRUMENT CONTROL TECHNICIAN: Supervises and
oversees repairs and installations of control systems. All SCE Generation Foreman, Hydro Electrician and
Instrument Control workers are QEWs and must have knowledge of: (1) basic power plant systems and
their operation; (2) Electrical and pressure instruments and devices as used in complex analog and digital
control systems and functions of their component parts as related to power plant systems, and
Transmission Distribution equipment; (3) Tools, methods, materials and techniques used in repair,
adjustment and testing of these systems, including computerized tooling and interface hardware and
software (4) Theory of electricity, mechanics and instruments as related to installation and maintenance
of electrical equipment; (5) Materials, methods, practices and tools used in installation and maintenance
of transformers, oil switches, regulators, motors, generators, switchboards and allied equipment; (6)
Principles of Physics and advanced mathematics, County and State Electrical Code; commercial or
industrial wiring; proper and safe use of cleaning agents; and (7) SCE’s Accident Prevention Manual, safety
rules and regulations, first aid procedures, environmental regulations and procedures as they apply to the
work site. The knowledge, skills, and abilities for this job are of a level comparable to those normally
acquired through courses taken in obtaining a high school education, additional technical study, and
knowledge of complex digital and analog control systems and equipment; plus background experience
normally attained in a similar technical field or journeyman electrician.

GENERATION: OPERATOR, CHIEF HYDRO STATION: Supervises and controls the operation of
hydroelectric generating stations and related equipment; dams, intakes, forebays, spillways, and water
conduits to assure efficient loading and operations of the Hydro Division plants and must have: (1)
knowledge of the fundamentals of electricity, basic AC-DC theory, basic computer theory and language;
hydraulics and the principles of physics and related to equipment operation; (2) dispatching, system
operating and water management procedures, operator’s duties; general electrical and mechanical
maintenance; overall plant facilities and their operating characteristics; and (3) SCE’s Accident Prevention
Manual and first aid procedures. The knowledge, skills, and abilities required for this job are of a level
comparable with those normally acquired through completion of a high school education and extensive
progressive training and experience in hydro generating plant operations.

Training and plans to improve worker qualifications:

To facilitate asset inspection work, SCE implements training for those performing inspections. This
technical training prepares workers to perform their jobs safely, comply with regulatory requirements and
laws, maintain system reliability, and meet the demands of new technology. SCE will continue to deploy
new work methods and technologies in support of wildfire activities. As discussed in Section 7.3.4 — Asset
Management & Inspections, SCE details its shift to a risk-informed inspection strategy, which involves
using new tools to help perform field inspections, modify inspection checklists to evaluate asset
conditions, and establish new processes. These new technologies and work methods require the creation
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of new training material and deployment of the training to SCE employees. In addition to technical
competency, this training must provide education and clarification on new procedures and standards,
building upon lessons learned obtained from field activities. SCE also conducts training for workers in this
target role related to its wildfire mitigation and PSPS work, which is described in Table SCE 5-12 below.

Separately, SCE is developing a dashboard to analyze responses to certain inspection survey questions to
identify where more focused training may be needed. The dashboard provides information at the
employee and supervisor level allowing SCE to identify the specific questions and/or individuals that may
require additional training. The dashboard can also be used to determine if training provided was
effective.

As technical aspects (e.g., process, technology, or tool changes) of SCE’s various inspection programs
change, SCE will provide the requisite training to those who will be performing inspections. Further, SCE
will update its training program based on lessons learned and provide refresher trainings as necessary to
communicate changes in protocols. For example, SCE recently updated its training for Electrical System
Inspectors who perform inspections through SCE’s Overhead Detail Inspection and/or HFRI Inspection
programs, as shown in Table SCE 5-7.

SCE requires all new Electrical System Inspectors to take the comprehensive training identified below. In
addition, all ESIs will take regular refresher training every 12 months to incorporate new processes,
procedures, and lessons-learned relevant to inspection practices. Additionally, in 2020, ESIs will be
engaging in a comprehensive quality and consistent program to ensure accurate and consistent
inspections. The program will consist of four major components all focused on improving inspection
guality and ensuring inspection results are consistent.

Table SCE 5-7:
SCE Training Courses Specific to Asset Inspections

Course Name Course Description

New Electrical System Inspector
(ESI) Training is comprised of 12

10. Private Property
11. Quality Assurance

Describe G.0.’s 95 & 165, explain purpose of inspection programs
Requirements of Inspection safety for ESls, guidelines for PPE,

modules safe driving & parking
1. Introduction Identify tools, proper maintenance of tools, how to use tools
2. Safety safety
3. Tools Identify common Distribution equipment and purpose of
4. Equipment Recognition equipment. How to identify damage
5. Clearances Measure & report clearances that legally define basic minimum
6. Detailed Inspection allowable vertical clearance values
7. Inspect App Purpose & duties regarding inspections, steps of the inspection
8. Notifications method, describe P1 conditions, purpose of Annual Grid Patrol
9. Repairs Layout of survey questions by category, practice answering survey

guestions on iPad
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Course Name Course Description
8. Categorize different types of Priority conditions, how & when to
document notifications, how to make changes in the field tool
9. Precautions to take prior to making repairs, proper actions to take
for repairs they cannot make
10. Outline responsibilities of ESI, describe access issues an ESI faces
and how to approach and remedy
11. At the end of this module ESI’s will be able to explain elements &
purpose of QA Program and how it applies to ESI
12. Explain their part in the inspection, repair and reporting of
overhead structures
Existing ESI Inspection Training 1. ODI Survey App Reference Guide (Responding to Survey
Questions)
2. Inspection App User Guide
3. ESI Help Guide
4. Laser Rangefinder — TruePulse 360 Quick Start Manual
5. ODI Covered Conductor Training 2020
6. New ESI Training (Details above)

5.4.4 Target Role: Grid Hardening

SCE’s Grid Hardening activities focus on implementing grid infrastructure that mitigates the risks of
ignitions associated with utility equipment. This includes several activities, such as deploying covered
conductor, undergrounding of overhead lines, installing system automation equipment, remediating
issues with long conductor spans, replacing old and potentially faulty equipment, and more. For more
information on SCE’s Grid Hardening programs, please see Section 7.3.3.

Table SCE 5-8 and Table SCE 5-9 detail the worker titles and associated qualifications pertaining to Grid

Hardening.
Table SCE 5-8*
Grid Hardening (SCE Workers)
(1) (2a.b.c) (3) (4)

SCE Worker Titles Qualifications FTE % by Target Role FTE % by High
relevant to wildfire Interest Qualification
and PSPS mitigation

APPRENTICE See Below
LINEMAN 15% N/A

39The SCE worker population identified in this Table overlaps with the SCE worker population identified in Section

5.4.5 (Risk Event Inspections), as these FTE can perform both target roles.
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DISTRIBUTION/ QEW 100%
TRANSMISSION
LINEMAN,
JOURNEYMAN 40%
FOREMAN QEW 23% 100%
GROUNDMAN See Below 21% N/A
SPLICER QEW 1% N/A
100%
Table SCE 5-9
Grid Hardening (Contractor Workers)

(2) (2a.b.c) (3) (4)
Contractor Worker Qualifications FTE % by Target Role FTE % by High
Titles relevant to wildfire Interest Qualification

and PSPS mitigation
APPRENTICE See Below 12% N/A
LINEMAN
DISTRIBUTION/ QEW 49% 100%
TRANSMISSION
LINEMAN,
JOURNEYMAN
FOREMAN QEW 24% 100%
GROUNDMAN See Below 16% N/A
SPLICER QEW 0.3% 100%

100%

General Minimum Qualifications: Workers, with the exception of Apprentice Lineman, are required to
have knowledge of applicable Accident Prevention Manual (APM) rules, SCE standards, policies and
procedures, G.0. 95/128%'2; electrical theory and mechanical principals.

Additional Minimum Qualifications — SCE Workers:

APPRENTICE LINEMAN: Knowledge of and proficiency in the principles of electricity and mechanics;
characteristics of electrical AC and DC circuits; the connections of electrical apparatus; equipment, circuits
and their functions; principles of Physics and advanced mathematics. In addition, must possess knowledge
of SCE’s Accident Prevention Manual and proficiency in safe work practices, County and State Electrical
Code; rigging practices; and proper and safe use of cleaning agents. The knowledge, skills, and abilities
required for this job are of a level comparable with those normally acquired through courses taken in
obtaining a high school education and considerable working experience in electrical repair work.

JOURNEYMAN LINEMAN: See qualifications of Lineman in Section 5.4.3.
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FOREMAN: Oversee work performed by their crews and ensure the work is performed safely. Requires
knowledge of and proper use of approved tools, material, equipment, as applied to the construction,
maintenance and repair of overhead and underground electrical systems. Skills and abilities required for
this job are of a level comparable with those normally acquired through a high school education and
extensive training and experience as a Journeyman Lineman.

GROUNDMAN: Assist with overhead and underground work as assigned. General knowledge of the
principles of electricity and mechanics; characteristics of electrical AC and DC circuits; and the connections
of electrical apparatus; equipment, circuits and their functions. In addition, must possess knowledge of
SCE’s Accident Prevention Manual and safe work practices; rigging practices; and, proper and safe use of
tools and cleaning agents. The knowledge, skills, and abilities required for this job are of a level
comparable with those normally acquired through courses taken in obtaining a high school education.

SPLICER: Responsible for performing work on all underground lines and equipment. Knowledge of and
proficiency in electrical theory and shop mathematics; methods, practices, and procedures; tools,
instruments, equipment and materials; SCE’s Accident Prevention Manual and safety rules; established
codes and standards; and the nomenclature and functions of parts necessary for installation,
replacement, inspection, servicing, overhauling and repairing overhead and underground lines, electrical
equipment and related facilities. The knowledge, skills, and abilities required for this job are of a level
comparable with those normally acquired through work experience as a qualified Lineman or Apprentice
Transmission Cable Splicer.

Training and plans to improve SCE worker gualifications:

To facilitate grid hardening work, SCE implements training for SCE workers, such as those identified above.
This technical training includes core technical training for working on the electric system, as well as
specialized training on PSPS, HFRA, grid hardening, etc., and prepares workers to perform their jobs safely,
comply with regulatory requirements and laws, maintain system reliability, and meet the demands of new
technology. SCE will continue to deploy new work methods and technologies in support of wildfire
activities. Wildfire activities may also require the use of new technology, such as situational awareness
tools or information technology. The use of new technology is usually accompanied by end-user training
to help ensure the appropriate click-through of the application and accurate capture of data. New work
methods also require the creation of new training material and deployment of the training to SCE
employees. In addition to technical competency, this training will provide education and clarification on
new procedures and standards, building upon lessons learned obtained from field activities. For example,
these trainings can include Hot Sticks Training, Aerial Construction Training, System Operations Training,
etc. SCE provides these trainings through ongoing efforts with existing employees and through its
Apprenticeship programs for new employees. SCE also conducts training for workers in this target role
related to its wildfire mitigation and PSPS work, which is described in Table SCE 5-12 below.
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5.4.5 Target Role: Risk Event Inspection

SCE inspects various risk events — ignitions, outages, wire-down, faults, etc. — to determine cause and to
remediate issues. This work is performed by the same qualified field personnel who also perform other
work on the system, such as Grid Hardening work. Table SCE 5-10 and Table SCE 5-11 below detail the
worker titles and associated qualifications pertaining to these Risk Event Inspections.

Table SCE 5-10%°
Risk Event Inspection (SCE)

APPRENTICE See Below 13% N/A

LINEMAN

DISTRIBUTION/ QEW 34% 100%

TRANSMISSION

LINEMAN,

JOURNEYMAN

FOREMAN QEW 19% 100%

GROUNDMAN QEW 18% 100%

PATROLMAN QEW 2% 100%

SPLICER QEW 1% 100%

TECHNICIAN See Below 2% N/A

APPARATUS

TROUBLEMAN QEW 11% 100%
100%

Table SCE 5-11
Risk Event Inspection (Contractor)

40The SCE worker population identified in this Table overlaps with the SCE worker population identified in Section
5.4.4 (Grid Hardening), as these FTE can perform both target roles.
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APPRENTICE See Below 22% N/A

LINEMAN

DISTRIBUTION/ QEW 43% 100%

TRANSMISSION

LINEMAN,

JOURNEYMAN

FOREMAN QEW 21% 100%

GROUNDMAN QEW 14% 100%

SPLICER QEW 0.3% 100%
100%

Minimum qualifications:

APPRENTICE LINEMAN: See qualifications of Apprentice Lineman in Section 5.4.4.
LINEMAN: See qualifications of Lineman in Section 5.4.4.

FOREMAN: See qualifications of Foreman in Section 5.4.4.

SPLICER: See qualifications of Lineman in Section 5.4.4.

GROUNDMAN: See qualifications of Groundman in Section 5.4.4.

PATROLMAN: See qualifications of Groundman in Section 5.4.3.

TECHNICIAN, APPARATUS: Responsible for performing inspections and maintenance on equipment
unique to electric distribution overhead and underground systems. Knowledge of and proficiency with
advanced principles of three phase electrical theory, mathematics (including trigonometry), phasor
analysis, use of scientific engineering calculator, publications and standards, publications, including
system operating bulletins, grounding manual and GO 95/128%2 manuals, equipment manufacturers’
design and programming manuals. Must possess computer skills, including but not limited to desktop
applications used in Company administrative functions as well as software and programming applications
used to configure, program and test site specific equipment installations. Knowledge of and proficiency in
diagnostic system analysis tools, equipment diagrams and schematic analysis, distribution and
automation system design, including individual communications and operational components, SCE’s
Accident Prevention Manual, and safe work practices and procedures.

TROUBLEMAN: Responsible for troubleshooting and performing routine inspections and minor repairs
of the electric distribution system. Troublemen are QEWs and must have knowledge of: (1) equipment,
tools, techniques, and methods employed in the construction, installation, maintenance and repair of
distribution overhead and underground line facilities; (2) stresses, strains, rigging; and safety regulations
(3) overhead and underground circuitry and switching; (4) SCE’s Accident Prevention Manual. The
knowledge, skills, and abilities required for this job are of a level comparable with those normally acquired
through a high school education, supplemented by technical study and extensive training and experience
as a journeyman, patrolman, or lineman.
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Training and plans to improve worker qualifications:

SCE will continue to refine its training program and worker qualifications based on lessons learned and
feedback from field employees. We will continue to provide training to existing field personnel and those
that are onboarded prior to every wildfire season. As it relates to wildfire and PSPS, SCE has implemented
several training courses to educate and train field workers on proper practices and procedures. These
training efforts are described in Table SCE 5-12.

Table SCE 5-12
List of Instructor Led and Web-Based transmission and Distribution Wildfire and PSPS-Related Training

Courses in 2020

Course Title Course Description
Public Safety Power The purpose of this workshop is to provide an overview of the overall PSPS
Shutoff (PSPS) protocol including:
Training e Roles and responsibilities

e Communications process

e Internal and external types of notifications

e Adetailed timeline of events and

e How to access the pertinent information during a PSPS activation

PSPS 2020 Patrolling
& Live Field
Observation (LFO)
Training

Training on PSPS patrolling and live field observations protocols, and any
updates since prior year

PSPS Patrolling & Live
Field Observation
(LFO) Refresher:
Contractor
Orientation (Train
the Trainer)

Orientation with contractor supervisors on PSPS patrolling and live field
observations protocols, and any updates since prior year; contractor
supervisors trained their own field crews and submitted rosters to SCE

Protection from
Wildfire Smoke

This course is to teach how to protect workers when working in areas where
there may be exposure to wildfire smoke. Teaches where to acquire the Air
Quality Index, the health effects from wildfire smoke and how to obtain
medical treatment if needed. Also teaches how to select, use and maintain
proper respirator protection.

Technology
Integration — Grid
Resiliency (GR)

Provides initial training on pilots or new equipment technologies being
deployed across HFRA.

SOB 322 Refresher
Training

System Operating Bulletin (SOB) 322 that outlines the operational protocols
for overhead distribution and sub-transmission equipment within HFRA.
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Course Title

Course Description

These guidelines include RFW restrictions, switching protocols, enabling of
protective devices such as RAR and patrolling requirements in HFRA.

Wildfire Annex
Seminar

This Seminar is designed to introduce identified IMT, Incident Support
Teams, and other pre-identified stakeholders to the SCE Wildfire Annex.
Individuals will:

e Beintroduced to every component of the Wildfire Annex, including
pre-event coordination, response structures and organizations, and
available tools and resources

e Gain better understanding of the various roles and responsibilities
before, during, and after a wildfire

e Be able to identify the different phases of the Wildfire Annex

Course will provide IMT member with additional information on wildfire
preparedness, response, and recovery phases.

Wildfire Smoke
Protection — PAPR

This course provides usage and maintenance procedures and requirements
for Powered Air Purifying Respirator (PAPR) respirators.
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6 METRICS AND UNDERLYING DATA

Instructions: Section to be populated from Quarterly Reports. Tables to be populated are listed below for
reference.

NOTE: Report updates to projected metrics that are now actuals (e.g., projected 2020 spend will be
replaced with actual unless otherwise noted). If an actual is substantially different from the projected
(>10% difference), highlight the corresponding metric in light green.

6.1 RECENT PERFORMANCE ON PROGRESS METRICS, LAST 5 YEARS INSTRUCTIONS FOR TABLE 1:
Table 1: Recent performance on progress metrics, last 5 years — reference only, fill out attached
spreadsheet to correct prior reports

In the attached spreadsheet document, report performance on the following metrics within the utility’s
service territory over the past five years as needed to correct previously-reported data. Where the utility
does not collect its own data on a given metric, the utility shall work with the relevant state agencies to
collect the relevant information for its service territory, and clearly identify the owner and dataset used to
provide the response in the “Comments” column.

Table 1 provides a five-year history, where applicable, of Progress Metrics as defined by the Guidelines.
The comment section for each metric in the table provides details of the source and data that was used
or explanations for why certain data is not available.

Metric Type 1 asks for inspection counts for different inspection category types for transmission and
distribution in circuit miles. SCE accounts for completed inspections by noting the counts of assets
inspected instead of noting by circuit miles. In order to present completed inspections in the requested
format, SCE used a calculated average span length multiplied by the number of structures inspected.
Additionally, rows were added to inspection types (1c, i-iv) in order to provide additional detail of
inspection data collected as part of SCE’s detailed inspection program. The drivers and programmatic
inspection changes can be seen in Sections 7.3.4.9.1 for Distribution and 7.3.4.10.1 for Transmission.

Metric Type 2 asks for the number of spans inspected for vegetation compliance. SCE accounts for
completed vegetation compliance inspections by circuit miles. In order to present completed vegetation
compliance inspections in the requested format, SCE divided the recorded circuit miles inspected by the
calculated average span length. Additionally, WSD requests the number of spans inspected where at least
some vegetation was found in non-compliant condition. SCE does not record vegetation management
non-compliance by specific spans. Therefore, SCE is unable to provide how many findings are on each
span. The number SCE presents is just the counts of findings.

Metric Type 3, customer outreach metrics, requires information not accounted for or maintained by SCE
as SCE has no jurisdiction over evacuation orders. SCE diligently requested and followed up with local
governments and law enforcement and was only able to obtain information from one county. Even then,
the information provided included high-level estimations of evacuation counts estimated by the local
government and law enforcement entity for a very limited set of fires. Because of this, SCE is unable to
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obtain the requested data, analyze it, and report on evacuation related requirements in this table. SCE
anticipates this to be a recurring challenge going forward.

See Table 1 “Recent performance on progress metrics, last 5 years” for more detail.

6.2 RECENT PERFORMANCE ON OUTCOME METRICS, ANNUAL AND NORMALIZED FOR WEATHER,
LAST 5 YEARS

Table 2: Recent performance on outcome metrics, last 5 years— reference only, fill out attached
spreadsheet to correct prior reports

In the attached spreadsheet document, report performance on the following metrics within the utility’s
service territory over the past five years as needed to correct previously-reported data. Where the utility
does not collect its own data on a given metric, the utility shall work with the relevant state agencies to
collect the relevant information for its service territory, and clearly identify the owner and dataset used to
provide the response in “Comments” column.

Provide a list of all types of findings and number of findings per type, in total and in number of findings per
circuit mile.

Table 2 provides a five-year history, where applicable, of Outcome Metrics as defined by the Guidelines.
Comments are included in the table to provide additional details about the data provided or indicate if
the data is not available or not applicable for the past five years. The information provided in conjunction
with the “utility-ignited” wildfire statistics should not be construed as an admission of any wrongdoing or
liability by SCE. SCE further notes that the damages metrics provided may be tracked by other agencies
and thus, SCE does not guarantee the accuracy of such information. Additionally, in many instances, the
cause of wildfires is still under investigation and even where an Authority Having Jurisdiction (AHJ) has
issued a report on the cause, SCE may dispute the conclusions of such a report.

See Table 2 “Recent performance on outcome metrics, annual and normalized for last 5 years” for more
detail.

6.3 DESCRIPTION OF ADDITIONAL METRICS

Table 3: List and description of additional metrics, last 5 years — reference only, fill out attached
spreadsheet to correct prior reports

Instructions for Table 3:

In addition to the metrics specified above, list and describe all other metrics the utility uses to evaluate
wildfire mitigation performance, the utility’s performance on those metrics over the last five years, the
units reported, the assumptions that underlie the use of those metrics, and how the performance reported
could be validated by third parties outside the utility, such as analysts or academic researchers. Identified
metrics must be of enough detail and scope to effectively inform the performance (i.e., reduction in ignition
probability or wildfire consequence) of each preventive strategy and program.
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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 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.

In its response to Guidance-5, SCE proposed five outcome-based metrics, to gauge the effectiveness of
the portfolio of its wildfire mitigation activities. These outcome-based metrics are:

1. CPUC reportable ignitions in HFRA (total and by key drivers including CFO, wire-to-wire contact,
tree-caused circuit interruptions, and EFF)

2. Faults in HFRA (total and by the key drivers mentioned above)

3. Wire-down incidents in HFRA

4. Number of impacted customers and average duration of PSPS events
5. Timeliness and accuracy of PSPS notifications

SCE proposed these outcome-based metrics because WMP activities are ultimately designed to reduce
wildfire ignitions associated with its electrical infrastructure and reduce the impact of PSPS de-
energization events to customers. Faults and wire-down events are also key metrics as they are leading
indicators of potential ignitions. Importantly, these metrics are within the reasonable control of utilities
when appropriately normalized for weather and other exogenous factors. 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 events and circumstances largely outside of the utility’s control
such as climate change, fire suppression efforts and fire response. Therefore, these are not appropriate
WMP effectiveness metrics.

Most of our proposed WMP activities are selected to improve these metrics over time, while the
remainder are enabling activities to support and supplement those WMP activities.

Figure SCE 6-1 demonstrates how each of SCE’s 2021 WMP activities map to the five outcome-based
metrics.
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Figure SCE 6-1

Activity to Metric Mapping

System Hardening Inspections

+ Covered Conductor (SH-1) + Distribution Ground / Aerial Inspections

* Undergrounding Overhead Conductor (SH-2) and Remediations (IN-1.1)

+ Branch Line Protection Strategy (SH-4) * Transmission Ground / Aerial Inspections

+ Circuit Breaker Relay Hardware for Fast Curve and Remediations (IN-1.2)
(SH-6) * Infrared Inspection of Energized Overhead

* Evaluation of PSPS-Driven Grid Hardening Work Distribution Facilities and Equipment (IN-3)
(SH-7) * Infrared Inspection, Corona Scanning, and

+ Transmission Open Phase Detection (SH-8)
+ Tree Attachment Remediation (SH-10)
* Legacy Facilities (SH-11)

*+ CHooks (SH-13) .
+ LongSpan Initiative (LSI) (SH-14)
« Vertical Switches (SH-15) .

Vegetation Management

+ Hazard Tree Management Program (VM-1)

+ Expanded Pole Brushing (VM-2)

* Expanded Clearances for Legacy Facilities (VM-3)
* Dead and Dying Tree Removal (VM-4)

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

High-Definition Imagery of Energized
Overhead Transmission Facilities and
Equipment (IN-4)

Generation Inspections and Remediations
(IN-5)

Inspection and Maintenance Tools (IN-8)

Situational Awareness PSPS

+  Weather Stations (SA-1) S
*  Fire Potential Index (FPI) (SA-2)

*  Weather and Fuels Modeling System (SA-3)

* Fire Spread Modeling (SA-4)

+  Fuel Sampling Program (SA-5)

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

* Fire Science Enhancements (SA-8)

Customer Resource Centers (CRCs),
Community Resiliency Programs (Resiliency
Zones Pilot & CREI), Customer Resiliency
Equipment (CCBB, Res Battery Station
Rebate & Well Water generator rebate)
(PSPS-2)

+ Distribution Fault Anticipation (DFA) (SA-9) System Hardening

Covered Conductor (SH-1)

Undergrounding Overhead Conductor (SH-2)
Installation of System Automation
Equipment — RAR/RCS (SH-5)

Microgrid Assessment (SH-12)

Disaster & Emergency Preparedness

+ Customer Education and Engagement -
Community Meetings (DEP-1.2)

+ Customer Education and Engagement - Marketing
Campaign (DEP-1.3)

* SCE Emergency Responder Training (DEP-2)

* Customer Research and Education (DEP-4)

* Aerial Suppression (DEP-5)

Data Governance
* Wildfire Safety Data Mart and Data Management
(WiSDM / Ezy) (DG-1)
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notifications
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number of the remaining

WMP activities and
therefore map indirectly
to the 5 outcome-based
metrics



Table 3 in Appendix 9.7 provides the performance metrics and units SCE uses to evaluate performance
within each of these outcome-based metrics, including historical performance over the past five years
(2016-2020).

As described in SCE’s response to Guidance-5, there might be annual variances in these metrics driven by
uncontrollable factors such as weather, and effectiveness of WMP activities can be best assessed using
longer-term trends in these outcome-based metrics. It will also be important to consider factors such as
overall risk exposure, the population size of the assets, scope of work completed and fire suppression by
third party agencies when using these outcome-based metrics. These metrics cannot be used to measure
progress or compliance per approved plans in the short term. To appropriately evaluate the effectiveness
of its WMP activities, SCE is developing suitable quantitative and repeatable methods to measure and
normalize these outcome-based metrics. We look forward to collaborating with the WSD, utilities and
other stakeholders to agree on how these metrics should be appropriately measured and used to draw
pertinent conclusions.

CPUC Reportable Ignitions in HFRA, Faults in HFRA and Wire Downs incidents in HFRA

Large variations in weather events, including temperature, rainfall, fuel moisture and wind, can heavily
impact outcome-based metrics including faults, wire-down events and ignitions, and can often skew direct
comparisons of these metrics year over year.

SCE is monitoring the number of faults at the circuit level and ignitions and wire-down events at the
structure level and by key driver (CFO, EFF, and other) both before and after the deployment of select
WMP wildfire activities. By observing the key drivers of these events down to the circuit or individual
structure level, SCE is building the capability to better evaluate the effectiveness of wildfire activities that
were deployed to mitigate those specific drivers, as well as help align future deployment of mitigations to
targeting specific drivers identified at those locations.

SCE continues to focus on maturing its modeling capabilities to provide forecasts of future ignitions across
HFRA, incorporating the benefits of wildfire activities to reduce ignitions as well as normalizing exogenous
factors such as weather, to provide an expected range of ignitions in future years across HFRA. In its 2021
WMP, SCE is incorporating the estimated benefits of wildfire (WF) activities, including covered conductor,
vegetation mitigation, inspection mitigation, in reducing the POI at each individual pole or structure level,
and includes this reduction of ignition risk when forecasting expected ignitions. At this time, SCE does not
incorporate weather normalization into its WMP ignition forecasts due to the complexity of determining
the causal relationship between aberrant weather and ignition probability and fire spread.

SCE is currently evaluating different approaches to normalize exogenous factors, including but not limited
to, weather and 3™ party suppression efforts. As SCE continues to focus on prudent and effective grid
operations, inspections & maintenance, improvements to standards and timely equipment upgrades, it is
recognized that although these actions will not entirely eliminate risk, they are expected, in aggregate, to
result in overall improvements in outcome metrics, such as faults, wire-downs and ignition events
associated with SCE’s electrical infrastructure.

Number of impacted customers during and average duration of PSPS events
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As more sectionalization equipment, covered conductor, and other grid hardening activities are deployed,
de-energization thresholds can be raised reducing the number of circuits and circuit segments that will
need to be de-energized during extreme weather conditions. Improved weather and fire modeling
capabilities along with enhanced operational protocols can also help us reduce the frequency and
duration of PSPS events. However, to assess the effectiveness of the WMP activities in reducing the
frequency and scope of PSPS de-energizations, the total number of customers affected or the duration of
outages during any period need to be normalized for the intensity of weather events, how widespread
the weather events were, and the duration of the events as these can influence the number of circuits or
circuit segments that have to be de-energized. In addition to weather, these metrics have to account for
customer density on impacted circuits and other factors outside SCE’s control. SCE is currently evaluating
how metrics such as windspeed, FPI, etc. can be used to appropriately normalize the number of impacted
customers and duration of PSPS events.

The historical performance can be found in Table 3.

SCE provides information on the timeliness and accuracy of PSPS notifications in post-event reports. SCE
is re-evaluating the calculation of these metrics and benchmarking with the other IOUs to understand best
practices. SCE welcomes the Commission’s guidance as well.

6.4 DETAILED INFORMATION SUPPORTING OUTCOME METRICS

Table 4: Fatalities due to utility wildfire mitigation initiatives, last 5 years — reference only, fill out
attached spreadsheet to correct prior reports

Instructions for Table 4:

In the attached spreadsheet document, report numbers of fatalities attributed to any utility wildfire
mitigation initiatives, as listed in the utility’s previous or current WMP filings or otherwise, according to
the type of activity in column one, and by the victim’s relationship to the utility (i.e., full-time employee,
contractor, of member of the general public), for each of the last five years as needed to correct previously-
reported data. For fatalities caused by initiatives beyond these categories, add rows to specify accordingly.
The relationship to the utility statuses of full-time employee, contractor, and member of public are
mutually exclusive, such that no individual can be counted in more than one category, nor can any
individual fatality be attributed to more than one initiative.

Table 4 provides a five-year history, where applicable, of fatalities associated with utility wildfire
mitigation initiatives as defined by the Guidelines. The comment section for each metric in the table
provides details of the source and data that was used or explanations for why certain data was not
available.

See Table 4 “Fatalities due to utility wildfire mitigation initiatives, last 5 years” for more detail.

Table 5: OSHA-reportable injuries due to utility wildfire mitigation initiatives, last 5 years — reference
only, fill out attached spreadsheet to correct prior reports

Instructions for Table 5:
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In the attached spreadsheet document, report numbers of OSHA-reportable injuries attributed to any
utility wildfire mitigation initiatives, as listed in the utility’s previous or current WMP filings or otherwise,
according to the type of activity in column one, and by the victim’s relationship to the utility (i.e., full-time
employee, contractor, of member of the general public), for each of the last five years as needed to correct
previously-reported data. For members of the public, all injuries that meet OSHA-reportable standards of
severity (i.e., injury or illness resulting in loss of consciousness or requiring medical treatment beyond first
aid) shall be included, even if those incidents are not reported to OSHA due to the identity of the victims.

For Occupational Safety and Health Administration (OSHA)-reportable injuries caused by initiatives beyond
these categories, add rows to specify accordingly. The victim identities listed are mutually exclusive, such
that no individual victim can be counted as more than one identity, nor can any individual OSHA-reportable
injury be attributed to more than one activity.

Table 5 provides a five-year history, where applicable, of OSHA-reportable injuries associated with utility
wildfire mitigation initiatives as defined by the Guidelines. SCE does not use OSHA-reportable contractor
and publicincidents, as there is no direct employment relationship and no requirement to report to OSHA.
However, SCE does monitor CPUC-reportable incidents, which have similar thresholds for identification
and reporting (i.e., fatality or personal injury rising to the level of in-patient hospitalization, and in
connection with utility assets). To provide a more complete data set, SCE provides data in Table 5 related
to the “Contractor” and “Member of the Public” columns that correspond to CPUC-reportable incidents.

See Table 5 “OSHA-reportable injuries due to utility wildfire mitigation initiatives, last 5 years” for more
detail

6.5 MAPPING RECENT, MODELLED, AND BASELINE CONDITIONS

Underlying data for recent conditions (over the last five years) of the utility service territory in a
downloadable shapefile GIS format, following the schema provided in the spatial reporting schema
attachment. All data is reported quarterly, this is a placeholder for quarterly spatial data.

The confidential geodatabase is being submitted through the CPUC’s Kiteworks system. Non-confidential
spatial data is posted on SCE’'s WMP webpage (https://www.sce.com/safety/wild-fire-mitigation). The
geodatabase is the product of the WSD’s Draft GIS Data Reporting Requirements and Schema for
California Electric Corporations (Draft GIS Data Schema) and has been provided in SCE’s past Quarterly
Reports in compliance with Resolution WSD-002 Class B deficiency Guidance-10%!%. The geodatabase
narrative is included in the Q4 2020 QDR within Guidance-10.

6.6 RECENT WEATHER PATTERNS, LAST 5 YEARS
Table 6: Weather patterns, last 5 years — reference only, fill out attached spreadsheet to correct prior
reports

Instructions for Table 6:

In the attached spreadsheet document, report weather measurements based upon the duration and scope
of NWS Red Flag Warnings, High wind warnings and upon proprietary Fire Potential Index (or other similar
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fire risk potential measure if used) for each year. Calculate and report 5-year historical average as needed
to correct previously reported data.

Table 6 provides a five-year history, where applicable, of weather patterns as defined by the Guidelines.
The comment section for each metric in the table provides details of the source and data that was used
or explanations for why certain data is not available.

The first row in Table 6 is populated with historical data on RFW by circuit mile days per year. The RFW
circuit-mile days are based on all overhead distribution and transmission circuits that traverse through
the NWS FWZ from a 2015-2020 historical database of RFW events from the NWS. The overhead lengths
of distribution and transmission circuits are calculated within each FWZ polygon (area divided geospatially
into over approximately 1,000 space areas). All circuit lengths within that FWZ polygon are then multiplied
by the number of days (or fraction of days) that a particular polygon had an RFW in effect.

The Guidelines require that SCE use RFW circuit mile days per year data to normalize data required in
other tables. SCE recommends the Commission consider using the NFDRS, which all fire agencies use to
determine daily fire danger risk, instead of RFW data. NFDRS is a system that allows fire managers to
estimate today’s or tomorrow’s fire danger for a given area. It combines existing and expected states of
selected fire danger factors into one or more qualitative or numeric indices that reflect an area’s
protection needs. Fire danger ratings are typically reflective of the general conditions over an extended
area, often tens of thousands of acres, where a possible wildfire could start. Fire danger ratings describe
conditions that reflect the potential, over a large area, for a fire to ignite, spread and require suppression
action.

See Table 6 “Weather patterns” for more detail.

6.7 RECENT AND PROJECTED DRIVERS OF IGNITION PROBABILITY

Table 7.1: Key recent and projected drivers of risk events, last 5 years and projections — reference only,
fill out attached spreadsheet to correct prior reports

Table 7.1 provides a five-year history, where applicable, as well as two years of projections of Key recent
and projected drivers of risk events as defined by the Guidelines. The comment section for each metric
in the table provides details of the source and data that was used or explanations for why certain data is
not available.

To calculate the recent drivers of risk events, SCE utilized the following data sources:

e SCE’s Outage Management System (OMS) and Outage Data and Reliability Metrics (ODRM)
interface

e Wire-down data to determine if the conductor failure led to a wire-down event
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e Repair work records (from SCE’s asset data in systems, applications & products (SAP) to identify
failures

e CPUC reportable fire data

For purposes of this WMP, transmission lines refer to all lines at or above 65kV, and distribution lines
refer to all lines below 65kV. Transmission faults and wire-downs are typically on transmission lines
65kV and above but may include some lower voltages (such as 55kV and 33kV).

To populate wire-down data for each driver, SCE used its wire-down database containing repair orders
and OMS.

To populate outage data for each driver, SCE used ODRM outage cause codes. ODRM database records
and catalogs outage’s impacts, and cause determined by the cooperation of field, operations, and
engineering employees.

To populate the number of ignitions per year for each driver, SCE used CPUC reportable data filed for 2015
through 2019, and preliminary data for 2020. The CPUC reportable data contains date and time, latitude
and longitude, voltage, location, suspected initiating event, and driver and sub-driver (e.g., animal contact,
balloon contact, and transformer failure) categories. SCE mapped the suspected initiating event to the
driver and sub-driver categories for 2015 through 2020.

For forecasts, SCE first created a baseline forecast for wire-down, outages, and ignitions based on time-
series forecasting. Time-series forecasting uses historical patterns to create a forecast and can capture
variation over smaller periods compared to other forecasting methods. Then, the baseline forecast was
subjected to the same methodologies used for RSEs, whereby SCE estimated the mitigation effectiveness
of programs by risk drivers and determined the risk reduction, given the exposure and scope of the
program, to incorporate the effects of SCE’s various wildfire programs into the forecasts.

Rows were added to the table for specific areas to provide more information in the given areas rather
than the information being limited to the “Other” category.

See Table 7.1 “Key recent and projected drivers of risk events” for more detail.

Table 7.2: Key recent and projected drivers of ignition probability by HFTD status, last 5 years and
projections — reference only, fill out attached spreadsheet to correct prior reports

Instructions for Table 7:

In the attached spreadsheet document, report recent drivers of ignition probability according to whether
or not risk events of that type are tracked, the number of incidents per year (e.q., all instances of animal
contact regardless of whether they caused an outage, an ignition, or neither), the rate at which those
incidents (e.g., object contact, equipment failure, etc.) cause an ignition in the column, and the number of
ignitions that those incidents caused by category, for each of last five years as needed to correct previously-
reported data.
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Calculate and include 5-year historical averages. This requirement applies to all utilities, not only those
required to submit annual ignition data. Any utility that does not have complete 2020 ignition data
compiled by the WMP deadline shall indicate in the 2020 columns that said information is incomplete.

Table 7.2 provides a five-year history, where applicable, as well as two years of projections of key recent
and projected drivers of ignitions by HFTD region as defined by the Guidelines. The comment section for
each metric in the table provides details of the source and data that was used or explanations for why
certain data is not available.

For purposes of this WMP, transmission lines refer to all lines at or above 65kV, and distribution lines
refer to all lines below 65kV. Transmission faults and wire-downs are typically on transmission lines
65kV and above but may include some lower voltages (such as 55kV and 33kV).

To populate the ignitions per year for each driver, SCE used CPUC reportable data filed for 2015 through
2019, and preliminary data for 2020. The CPUC reportable data contains date and time, latitude and
longitude, voltage, location, suspected initiating event, and driver and sub-driver (e.g., animal contact,
balloon contact, and transformer failure) categories. SCE mapped the suspected initiating event to the
driver and sub-driver categories for 2015 through 2020.

For forecasts, SCE first created a baseline forecast for ignitions based on time-series forecasting. Time-
series forecasting uses historic patterns to create a forecast and can capture variation over smaller periods
compared to other forecasting methods. Then the baseline forecast was subjected to the same
methodologies used for RSEs, whereby SCE estimated the mitigation effectiveness of programs by risk
drivers and determined the risk reduction given the exposure and scope of the program to incorporate
the effects of SCE’s various wild fire programs into the forecasts.

See Table 7.2 “Key recent and projected drivers of ignitions by HFTD region” for more detail.
6.8 BASELINE STATE OF EQUIPMENT AND WILDFIRE AND PSPS EVENT RISK REDUCTION PLANS

6.8.1 Current baseline state of service territory and utility equipment

Table 8: State of service territory and utility equipment — reference only, fill out attached spreadsheet
to correct prior reports

Instructions for Table 8:

In the attached spreadsheet document, provide summary data for the current baseline state of HFTD and
non-HFTD service territory in terms of circuit miles; overhead transmission lines, overhead distribution
lines, substations, weather stations, and critical facilities located within the territory; and customers by
type, located in urban versus rural versus highly rural areas and including the subset within the Wildland-
Urban Interface (WUI) as needed to correct previously reported data.

The totals of the cells for each category of information (e.g., “circuit miles (including WUI and non-WUI)”
would be equal to the overall service territory total (e.g., total circuit miles). For example, the total of
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number of customers in urban, rural, and highly rural areas of HFTD plus those in urban, rural, and highly
rural areas of non-HFTD would equal the total number of customers of the entire service territory.

Table 8 provides a five-year history, where applicable, of state of service area and utility equipment as
defined by the Guidelines. The comment section for each metric in the table provides details of the source
and data that was used or explanations for why certain data is not available.

Table 8 lists the current baseline state of SCE’s service area in terms of overhead circuit miles for
distribution and transmission lines, substations (only in-service, not including third-party owned), and
critical facilities. The table also lists the number of customers in WUl zones and by HFRA tier/zone. SCE
retains a small portion of HFRA located outside of the CPUC's HFTD (SCE’s non-CPUC HFRA), and
operationally treats these areas as Tier 2. These areas have been added to the HFTD Tier 2 populations.
HFTD Zone 1 cells only reflect portions of SCE’s HFRA that are outside of HFTD Tier 2 and Tier 3 areas.
Zone 1 areas that are wholly contained within Tier 2 and Tier 3 areas are reflected in those respective
tiers. The WUI area delineation is based on a GIS layer published by the University of Wisconsin-Madison.

Itis important to note, that GIS models are updated frequently to reflect changes within SCE's service area
and for data clean-up. SCE does not have the ability to analyze and calculate information in previous years.
As such, only 2020 information was obtained from GIS. 2015-2018 data is not available and 2019 data is
the same as what was provided in SCE’s 2020 WMP filing.

SCE does not record all customers that are designated as AFN customers. As such, data provided for the
AFN population only includes SCE customers enrolled in MBL and/or Low-Income (i.e., enrolled in the
CARE/FERA) programs.

See Table 8 “State of service area and utility equipment” for more detail.
6.8.2 Additions, removal, and upgrade of utility equipment by end of 3-year plan term

Table 9: Location of actual and planned utility equipment additions or removal year over year -
reference only, fill out attached spreadsheet to correct prior reports

Instructions for Table 9:

In the attached spreadsheet document, input summary information of plans and actuals for additions or
removals of utility equipment as needed to correct previously-reported data. Report net additions using
positive numbers and net removals and undergrounding using negative numbers for circuit miles and
numbers of substations. Report changes planned or actualized for that year — for example, if 10 net
overhead circuit miles were added in 2020, then report “10” for 2020. If 20 net overhead circuit miles are
planned for addition by 2022, with 15 being added by 2021 and 5 more added by 2022, then report “15”
for 2021 and “5” for 2022. Do not report cumulative change across years. In this case, do not report “20”
for 2022, but instead the number planned to be added for just that year, which is “5”.

Table 9 provides a five-year history, where applicable, as well as two years of projections of location of
actual and planned utility equipment additions or removal, year over year, as defined by the Guidelines.
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The comment section for each metric in the table provides details of the source and data that was used
or explanations for why certain data is not available.

Table 9 provides planned additions, removals, and upgrades of utility equipment by the end of the three-
year plan term. SCE does not routinely follow planned additions, removals, or upgrades by circuit mile,
population density, or WUI. While SCE has a number of planned distribution projects over the next few
years, the projects are not far enough along in the project lifecycle to have a complete list of affected
structures (new or existing), circuit path/route geometries, and/or geospatial coordinates.

Therefore, SCE is unable to map the distribution projects in GIS and subdivide as requested. The planned
work with a well-developed scope and geospatial properties are typically major, longer lifecycle
transmission and substation projects that have detailed engineering and/or a Certificate of Public
Convenience and Necessity (CPCN) or Permit To Construct (PTC) from the Commission. Therefore, the
only planned work that SCE included here are (1) transmission projects that have known, planned
geospatial geometries (circuit path/route) that can be uploaded to GIS tools and then divided by
population density, WUI, and HFTD Tier/Zone and (2) known, planned substation projects (of which SCE
has one in the next three years, Safari Substation). Additionally, SCE plans to install at least 375 weather
stations and will strive for approximately 475 additional weather stations between 2021 and 2022, but
actual site/structure locations have not yet been determined and SCE is therefore unable to provide the
locational attributes as requested.

The WUI area delineation is based on a GIS layer published by the University of Wisconsin-Madison.

See Table 9 “Location of actual and planned utility equipment additions or removal year over year” for
more detail.

Table 10: Location of actual and planned utility infrastructure upgrades year over year — reference only,
fill out attached spreadsheet to correct prior reports

Instructions for Table 10:

Referring to the program targets discussed above, report plans and actuals for hardening upgrades in
detail in the attached spreadsheet document. Report in terms of number of circuit miles or stations to be
upgraded for each year, assuming complete implementation of wildfire mitigation activities, for HFTD and
non-HFTD service territory for circuit miles of overhead transmission lines, circuit miles of overhead
distribution lines, circuit miles of overhead transmission lines located in Wildland-Urban Interface (WUI),
circuit miles of overhead distribution lines in WUI, number of substations, number of substations in WUI,
number of weather stations and number of weather stations in WUI as needed to correct previously
reported data.

If updating previously-reported data, separately include a list of the hardening initiatives included in the
calculations for the table.

Transmission lines refer to all lines at or above 65kV, and distribution lines refer to all lines below 65kV.

Table 10 provides a five-year history, where applicable, as well as two years of projections of location of
actual and planned utility infrastructure upgrades year over year as defined by the Guidelines. The
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comment section for each metric in the table provides details of the source and data that was used or
explanations for why certain data is not available.

Table 10 provides planned additions, removals, and upgrades of utility equipment by the end of the three-
year plan term. For the reasons explained in the Table 9 section above, the only planned work included in
Table 10 are transmission and substation projects that have known, planned geospatial geometries.

The WUI area delineation is based on a GIS layer published by the University of Wisconsin-Madison.

See Table 10 “Location of actual and planned utility infrastructure upgrades year over year” for more
detail.
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7 MITIGATION INITIATIVES

7.1 WILDFIRE MITIGATION STRATEGY
Describe organization-wide wildfire mitigation strategy and goals for each of the following time periods,
highlighting changes since the prior WMP report:

1. By June 1 of current year

2. By Sept 1 of current year

3. Before the next Annual WMP Update

4. Within the next 3 years

5. Within the next 10 years

The description of utility wildfire mitigation strategy shall:

A. Discuss the utility’s approach to determining how to manage wildfire risk (in terms of ignition probability
and estimated wildfire consequence) as distinct from managing risks to safety and/or reliability. Describe
how this determination is made both for (1) the types of activities needed and (2) the extent of those
activities needed to mitigate these two different groups of risks. Describe to what degree the activities
needed to manage wildfire risk may be incremental to those needed to address safety and/or reliability
risks.

B. Include a summary of what major investments and implementation of wildfire mitigation initiatives
achieved over the past year, any lessons learned, any changed circumstances for the 2020 WMP term (i.e.,
2020-2022), and any corresponding adjustment in priorities for the upcoming plan term. Organize
summaries of initiatives by the wildfire mitigation categories listed in Section 7.3.

C. List and describe all challenges associated with limited resources and how these challenges are expected
to evolve over the next 3 years.

D. Outline how the utility expects new technologies and innovations to impact the utility’s strategy and
implementation approach over the next 3 years, including the utility’s program for integrating new
technologies into the utility’s grid. Include utility research listed above in Section 4.4.

7.1.1 Approach to Managing Wildfire Risk as Distinct from Risks to Safety and Reliability (WSD
Reference 7.1.A.)
As discussed in Chapter 4, SCE’s approach to identifying and analyzing risk is consistent for all enterprise-
wide key risks. Wildfire risk is one of the key safety risks, and currently a significant one. To determine
types of mitigation activities needed, SCE follows the bow-tie framework to determine risk drivers (factors
that increase the probability of a risk event) and risk outcomes (factors that increase the consequence of
a risk event). This is followed by identifying activities that could reduce the probability or consequence
the evaluating their effectiveness. This approach is followed for all key risks, including wildfire risk. The
key safety risks are discussed in the RAMP report, and the mitigation activities for the key safety and
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reliability risks are included in SCE’s GRC requests. Once mitigation alternatives are identified, SCE checks
if any of them are ongoing activities and evaluates if the ongoing activities will adequately mitigate the
new risk before recommending incremental work.

For example, analysis of ignition events in SCE’s HFRA showed that distribution overhead conductor failure
due to contact, foreign object or wire-to-wire contact, or other faults are material drivers of ignition
events. SCE engineers developed several options such as replacing the bare conductor with heavier wire,
undergrounding and replacing bare conductor with covered conductor. The first option is an existing
activity (Overhead conductor program approved in SCE’s 2018 GRC to reduce the risk energized wire-
down events and safety consequences associated with human contact). Based on comparison of the three
alternatives, SCE determined that covered conductor installation is significantly more efficient in terms of
risk reduction, cost and expedient implementation feasibility, and this was selected as the preferred
mitigation. Since this option did not overlap with any other existing activity, it was deemed an incremental
wildfire mitigation activity.

Similarly, SCE’s risk analysis of faults that could potentially lead to ignition showed that traditional
compliance-driven detailed inspections of overhead structures and equipment (to mitigate safety and
reliability risks) needed to be augmented in terms of scope, frequency, and approach to target ignition
risks. For operational and cost efficiencies, SCE has combined the compliance based overhead detailed
inspections with the HFRI inspections. The additional scope, frequency and approach beyond the
compliance-based programs are considered incremental.*

Each of the wildfire mitigation activities proposed in this WMP update (such as SH-1, IN-1.1, etc.) are
wildfire mitigation activities that are driven specifically to mitigate wildfire risks and incremental to
activities SCE undertakes to reduce other reliability and safety risks. WSD included several activities such
as intrusive pole inspections, pole loading assessments, etc. Though these activities can provide wildfire
risk reduction benefits, they are not undertaken to reduce wildfire risks directly and hence are not
considered wildfire mitigation activities. SCE indicates which ones are incremental activities in the
narratives throughout Chapter 7.

7.1.2 Wildfire Mitigation Strategy and Goals (WSD Reference 7.1.A.-7.1.C)
Wildfire Mitigation Strategy and Goals Over the Remaining 2020-2022 WMP Period (By June 1, 2021,
September 1, 2021, and before 2022 WMP Update:

SCE is including the near-term goals that cover June 1, 2021; September 1, 2021; and before the 2022
WMP Annual Update filing in the following tables.*?In this update SCE has added several new activities,
and consolidated related activities (e.g., inspections and remediations of inspection findings, various
customer care programs to reduce the impact of PSPS, etc.). Additionally, SCE successfully concluded
several activities which are not included going forward.* The lessons learned described in Section 4.1
cover the details of how SCE is changing its WMP going forward, with key highlights included in each of

41 Note this is in response to requirement 7.1.A.
42 Note this is in response to requirements 7.1.A-7.1.C.
43 pPlease refer to Appendix 9.3 for a full list of the changes in WMP activities from the 2020 WMP to the 2021 WMP
update.
160



the category-specific tables in Section 7.1.2.1, and the summary of major investments and
implementation of wildfire mitigation initiatives achieved over the past year are included in Section 5.3.%

Each of the near-term goals are part of SCE’s long-term Wildfire Mitigation Strategy and contribute to
building foundational capabilities, communicating with stakeholders, hardening the grid, or reducing the

risk of ignition or worker and public safety.

7.1.2.1 SCE Near-Term Wildfire Strategy and Goals

Table SCE 7-1
Near-Term Strategy by WMP Category
Category Near-Term Strategy By June 1, 2021 By September 1, Before 2022
2021 WMP Update
Efforts are focused on Include in WRRM Include wildfire mitigation Enhance the model in
refining the probabilities of ~ consequence calculations activities in WRRM. WRRM to perform RSE
Risk EFF and CFO across all to align with the MAVF quantifications for
electrical topologies. (MARS 2.0). Perform risk and risk wildfire mitigations.
Assessment buydown quantifications.
& Mapping Include transmission and
sub-transmission models
in WRRM.
Efforts are focused on Provide documentation on = FP1 2.0 (SA-2) will be Finalize 2021 weather
increasing data collection the methodology and calculated for each Fire Station installations (SA-
(through additional development of FPI 2.0 Climate Zone (and 1) per project plan.
weather station (SA-2) which will include potentially each circuit) Target 100% completion
deployment and other data | references to related peer- = back to 1980 using SCE's of 2021 goal. Evaluate
sources), augmenting reviewed literature. historical data set. In weather station siting
weather modeling and fire addition, develop FPI 2.0 plans for 2022.
propagation capabilities, Procure and install two capabilities to produce
and piloting emerging additional High daily circuit level output, in | Evaluate FPI 2.0 (SA-2)
technologies to provide Performance Computing parallel with the current performance against
Situational incipient fault awareness. Clusters (SA-3). FPI. current FPl and develop
integration plans into
Awareness & Develop a methodology Develop and test the Next PSPS operations.
Forecasting for implementing FireCast Generation Weather

Grid Design
& System
Hardening

Execute key proven
hardening activities to
improve wildfire-related
public safety.

Ensure alignment of annual
execution/resource plan.

/ FireSim into PSPS.
Obtain updated fuels
mapping data layer and
report (SA-4).

Complete all design scope
not yet completed in
previous year.

Identify any areas of focus
or execution risks from
early year planning and
develop action plans to
mitigate.

4 Note this is in response to requirement 7.1.B
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Modeling System (SA-3).

Maintain fuels layer
necessary for all fire
spread modeling
capabilities. Implement a
test phase in which
consequence data can be
evaluated during PSPS
events (SA-4).

Complete all prioritized
locations of activities that
reduce PSPS (e.g., covered
conductor,
undergrounding).

Implement the Next
Generation Weather
Modeling System (SA-3).

Complete execution of
2021 program targets
and develop lessons
learned to inform 2022
plan and execution.



Asset
Management
& Inspections

Vegetation
Management
& Inspections

Grid
Operations &
Protocols

Expand the use of risk
modeling in scoping and
planning, to augment SCE’s
risk-informed asset
management approach, as
described in the discussion
around grid hardening in
SCE’s WMP.

Focus on execution of key
vegetation management
activities, including the
introduction of new work
management tools and
enhanced vegetation risk
modeling.

Continue to augment
foundational systems to
leverage higher quality data
about the grid and
integrate risk modeling.

Complete highest impact
location prioritization of
activities that reduce PSPS
impacts (e.g., covered
conductor,
undergrounding).
Complete 50% of
distribution and
transmission HFRA scope
(excluding Area of Concern
scope).

Complete 80% of
distribution infrared
inspections.

Completion of
transmission infrared and
corona inspections is
subject to operating
conditions.

SCE will have completed
~40% of the Hazard Tree
Management Assessments
completed.

SCE will have completed
~40% of the Expanded
Pole Brushing activity goal.

SCE will have completed
50% of this year’s
Expanded Clearances for
Legacy facilities
compliance target.

SCE will have completed
~40% of the Dead and
Dying Tree inspections.

SCE will leverage the
various grid hardening
initiatives (e.g., covered
conductor) and our
planned advancements in
forecasting and modeling
(e.g., FP1 2.0, other
planned weather modeling
upgrades, WRRM
thresholds and triggers,
Technosylva) to reduce
scope of PSPS events and
their impacts on

162

Complete 95% of
distribution and
transmission HFRA scope
(excluding Area of Concern
scope).

Complete 100% of
distribution infrared
inspections.

Completion of
transmission infrared and
corona inspections is
subject to operating
conditions.

SCE will have completed
~70% of the Hazard Tree
Management Assessments
completed.

SCE will have completed
~70% of the Expanded Pole
Brushing activity goal.

SCE will have completed
~83% of this year’s
Expanded Clearances for
Legacy facilities
compliance goal.

SCE will have completed
~70% of the Dead and
Dying Tree inspections.

Streamline processes to
acquire the data used for
decision making more
efficiently and accurately.
Better analytical data will
help us make more reliable
decisions.

Complete any added
area of concern
inspections identified
after the start of wildfire
season.

Complete all 2021
program targets and
develop lessons learned
to inform 2022 plan and
execution.

100% completion for the
following activities:

e Hazard Tree
Management
Assessments

Expanded Pole
Brushing

Expanded Clearances
for Legacy facilities

Dead and Dying Tree
inspections

Continue Work
Management Tool
(Arbora) agile
development and
releases in accordance
with project plan —
complete full rollout of
Dead & Dying Tree
Removal and Hazard
Tree Mitigation, and
conduct discovery and
design architecture
associated with Line
Clearing.

Upgrades for forecasting
and modeling such as
FPI, WRRM, Technosylva.



Data
Governance

Resource
Allocation
Methodology

Emergency
Planning &
Preparedness

Stakeholder
Cooperation
&
Community
Engagement

Establish a centralized data
repository that consolidates
data from disparate
enterprise systems to
enable wildfire data
analytics, real-time sharing
of data, and efficient
reporting. Establish a cloud
Big Data and Artificial
Intelligence platform for in-
take, organization, analytics
and consumption of remote
sensing data collected for
wildfire mitigation
initiatives.

Further advance our asset
management framework to
adopt an increasingly
robust process in
optimizing how we achieve
our objectives.

Support customers to
prepare for potential de-
energization (planned and
unplanned).

Establish stakeholder
networks and partnerships
to better understand
customer, community and
stakeholder-specific needs
and develop tailored
solutions.

customers. As the quality
of data gathered from
improved weather
forecasting and enhanced
modeling improves over
time, SCE will be able to
make better informed
decisions for PSPS de-
energizations.

Initiate solution analysis
for the centralized data
repository and portal.

Continue to build and test
the foundational
components of the cloud
Big Data Platform.

N/A

N/A

Sign MOU with local fire
authorities to aid in aerial
suppression support.

Launch marketing
campaign to raise PSPS
and wildfire mitigation
awareness.

Complete the solution
analysis and design of the
centralized data repository
and data portal.

Implement foundational
components of the cloud
Big Data Platform.

Build a solution for data
consumption, storage and
visualization in support of
Aerial Inspections data.

N/A

Train and exercise PSPS
IMT staff to qualify and re-
qualify new and existing
PSPS IMT members by
mid-year.

Host at least nine
community meetings to
raise PSPS and wildfire
mitigation awareness and
hear customer concerns.

7.1.2.2 Wildfire Mitigation Strategy and Goals Over Future WMP Periods
SCE’s long-term wildfire mitigation roadmap for each of the Maturity Model’s ten categories is included
in its response to Guidance 12 and updated in Section 7.3. Within each category, SCE defines the
objectives that support achieving the goals outlined for all utilities in Section 5.1 to Section 5.3.

Initiate staggered
consolidation of datasets
to the centralized data
repository from SCE
Enterprise systems.

Complete Design and
initiate the build of
Artificial Intelligence
platform.

Augment the WRRM
model to allow direct
comparison of multiple
mitigations that may
substitute for one
another or complement
each other.

Assess PMO and OCM
support needs for 2022
Have all other IMT and
IST members trained by
end of the year.

Add 50 trained UAS
operators.

Conduct at least four
PSPS related surveys.

SCE’s achievements and key activities in this current WMP period are articulated for each category in the
tables below. The table covers both the key initiatives driving progress to-date, as well as potential
priorities for future WMP cycles that will drive maturity growth, based on the existing capability maturity
model. The progress planned in 3 years is not directionally different from the 10-year plan, but the focus
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will shift to implementation, re-evaluation and continuous improvement with each passing cycle.
Therefore, SCE combined the 2023-2025 and 2026-2030 timeframes in its response in the table.*

Action SCE-9 in WSD’s evaluation of SCE’s First WMP Quarterly Report asks SCE to define the terms
“continue” and “increase” as used in SCE’s response to Guidance 12. If SCE forecasts that a current scope
and approach for a particular activity would remain unchanged, SCE called it a continuation. For example,
covered conductor deployment is a continuation as SCE is not changing its long-term covered conductor
deployment strategy. On the other hand, when SCE expects the scope, approach (e.g., granularity of
analysis), or some other aspect to be enhanced, SCE termed that as an “increase.” For example, we expect
to “increase” the granularity at which we can perform weather modeling as we have access to more data
to support those calculations. In either case, the quantification of deployment is captured in SCE’s
program targets for existing efforts, Table 5.3-1, where the inclusion of an activity across multiple years,
or into future WMPs, is indicative of a “continuation.” For these activities, SCE will use these forecasts to
understand progress. Please note, that these targets are subject to change as part of Change Orders or in
future WMP updates or WMPs based on emergent information and further refinement in risk analysis and
alternative evaluation. For “increases”, it was generally more used to capture the benefits that result from
executing on an initiative. Table 5.3-1 will provide a quantitative capture of the deployment activity, but
the qualitative benefits from the deployment, which is more appropriately aligned with “increases”, will
be captured in the corresponding narrative for that initiative. It is anticipated that much of the benefit
will be captured in subsequent capability maturity model survey responses as the “increases” will yield
maturity advancements.

7.1.2.3 Category Near- and Long-Term Strategy and Goals

7.1.2.3.1 Grid Design, Operations, and Inspections and Maintenance Categories

7.1.2.3.1.1 Grid Design & System Hardening
2020-2022 2023-2030
Objective: Execute key proven hardening Minimize and mitigate wildfire risk by
activities to improve wildfire-related developing and deploying resilient grid
public safety. designs, standards, and architectures.
Maturity Growth: Progress expected through: Potential future focus:
More risk inputs in prioritization; e Adding independent audits of
adding more risk considerations in innovative solutions
design; and improved granularity of e Evaluating all potential
risk-reduction calculations. hardening solutions (including
Key Initiatives: non-commercial)
* Covered Conductor
* Targeted undergrounding
* C-Hooks

45 Note this is in response to requirement 7.1.B
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* Long Span Initiatives
* Vertical Switches

7.1.2.3.1.2 Grid Operations & Protocols
2020-2022 2023-2030
Objective: Continue to augment foundational Significantly reduce the number, scale,

systems to leverage higher quality
data about the grid and integrate risk
modeling.

duration, and impact of PSPS
activations through increased
automation coupled with operational
flexibility enabled by grid design and
adoption of DERs.

Maturity Growth: Progress expected through: Potential future focus:
Improvements in average downtime; e Adding incremental
and more automation in restoration automation
processes. e Reducing average downtime
Key Initiatives: e Training from professional
*  Battery Backup Programs suppression agency
*  Well Water and Water Pumping

Backup Generation
* Resiliency Zones
7.1.2.3.1.3 Asset Management & Inspections
2020-2022 2023-2030

Objective: Expand the use of risk modeling in Further advance our effectiveness in
scoping and planning, to augment targeting specific assets that require
SCE’s risk informed asset management | inspection or maintenance through a
approach, as described in the defined timeframe, leveraging new
discussion around Grid Hardening in technologies that facilitate a near real
SCE’s WMP. time data-driven, risk-informed asset

management approach.
Maturity Growth: Progress expected through: Potential future focus:

Adding predictive analysis to inform

scheduling; refining inspection

checklists dynamically to asset-specific

details.

Key Initiatives:

* Inspections and Remediations

* Inspection Work Management
Tools

e Updating asset health data
faster

e Incorporating independent
validation of inspection
checklists

e Achieving semi-automated
inspection auditing
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7.1.2.3.1.4 Vegetation Management & Inspections

2020-2022

2023-2030

Objective:

Focus on execution of key vegetation
management activities, including the
introduction of new work
management tools and enhanced
vegetation risk modeling.

Comprehensive vegetation
management programs that further
integrate data, new technologies,
analytics and risk-informed program.
design and deployment to mitigate
wildfire risks.

Maturity Growth:

Progress expected through:

Asset-specific inspection procedures;

and adopting best practice in

collaborating with landowners on

waste.

Key Initiatives:

* VM Work Management Tool
(Arbora)

* Hazard Tree Management
Program

* Expanded Clearances

Potential future focus:
e Developing predictive
modeling
e Incorporating real-time
sensors

e Incorporating additional data
inputs, as identified over time

e Incorporating independent
validation of checklists

e Achieving semi-automated
inspection auditing

7.1.2.3.2 Enablers

7.1.2.3.2.1 Data Governance

2020-2022

2023-2030

Objective:

Establish a comprehensive asset data
governance framework with clear
roles and responsibilities of how data
is to be managed, enhancing our data
collection and data centralization
capability using cloud, platform-centric
architecture that consolidates data
from disparate enterprise systems
supporting automated publication to
the WMP publication portal.

Enhance SCE’s information
management framework to further
ensure data integrity and support
widespread usage of data across
planning, grid design, operations, and
maintenance through the
identification of additional asset and
operational data we need to collect,
the development of rigorous data
governance processes, and integrated,
real-time access.

Maturity Growth:

Progress expected through:

Deploying centralized data repository;
developing centralized
documentation; and deployed new
risk event tracking capabilities.

Key Initiatives:

Potential future focus:
e Adding real-time interfaces for
sharing data
e Adding explanations of
algorithm sensitivities
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*  Wildfire Safety Data Mart and
Data Management (WISDM / Ezy)

e Integrating analytics to enable
growth of capabilities in other
areas

7.1.2.3.2.2 Situational Awareness & Forecasting
2020-2022 2023-2030
Objective: Focused on increasing data collection Embed situational awareness and

(through additional weather station
deployment and other data sources),
augmenting weather modeling
capabilities, and piloting emerging.
technologies to provide incipient fault

forecasting into decision making
processes across planning, grid design,
operations, and maintenance through
the development of additional data
and model granularity and

awareness. accessibility.
Maturity Growth: Progress expected through: Potential future focus:
Higher resolution weather data; higher e Adding automated error
resolution forecasting; and improving checking and correction
fire detection capability. e Developing earlier forecasting
Key Initiatives: ability
*  Weather Stations e Incorporating physical impacts
* Next Generation Weather of weather to assets
Modeling e Improving ability to detect
* Fire Spread Modeling fires
* Distribution Fault Anticipation
(DFA)
7.1.2.3.2.3 Risk Assessment & Mapping
2020-2022 2023-2030
Objective: Efforts are focused on refining the Integrate how risk assessment and
probabilities of EFF and CFO across all | mapping informs asset management
electrical topologies. decisions across grid planning, design,
operations, & maintenance functional
areas by using a data-driven, asset
component-level risk modeling
methodology.
Maturity Growth: Progress expected through: Potential future focus:
Higher resolution in ignition risk and e Adding incremental
consequence calculation; adding automation
automation to processes; and e Integrating with vegetation,
advances in how we calculate risk. weather, and asset data
Key Initiatives: e Performing sensitivity analysis
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* MARS 2.0 (Incorporates

targeted multipliers for vulnerable
/ at-risk communities)

* Migrate to

the Technosylva/WRRM platform
(with alignment between
enterprise risk quantification and
asset level modeling)

Circuit segment and FLOC level
risk analysis using WRRM (POI

+ Technosylva consequences)

e Incorporating independent
validation

7.1.2.3.3 Outreach and Planning Categories

7.1.2.3.3.1 Stakeholder Cooperation and Community Engagement

2020-2022

2023-2030

Objective:

Establish stakeholder networks and
partnerships to better understand
customer, community and
stakeholder-specific needs and
develop tailored solutions.

Effective stakeholder communication
through tailored approaches for
outreach, engagement and
information exchange with customers,
communities and stakeholders based
on various groups’ unique needs.

Maturity Growth: Progress expected through: Potential future focus:
Developed annual Access & Functional e Incorporate process for
Needs customer plans. adopting best practices
Key Initiatives: (company-wide)
* Aerial Suppression e  Monitoring land-owner
*  Customer Education- Community agreement with WMP
Meetings initiatives
*  Customer Education- Marketing e Increasing cooperation with
Campaign fire suppression agencies
e  Cultivating lower risk
vegetative ecosystems
7.1.2.3.3.2 Emergency Planning & Preparedness
2020-2022 2023-2030
Objective: Support customers to prepare for Best-in-class emergency planning and

potential de-energization (planned
and unplanned).

preparedness approach to enable
customer resiliency through
education, helpful programs, and
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delivery of tailored communications
before, during, and following an event.
Maturity Growth: Progress expected through: Potential future focus:
Adopting best practice of adding e Reporting of implementing
referrals to other agencies. recommended improvements
Key Initiatives: (post-wildfire or PSPS events)
e Emergency Responder
Training
7.1.2.3.3.3 Resource Allocation Methodology
2020-2022 2023-2030
Objective: Further advance our asset Utilize factors such as data-driven risk
management framework to adopt an models and scenario planning,
increasingly robust process in leverage our resource allocation
optimizing how we achieve our framework to optimize the
objectives. deployment of mitigation strategies to
consider location specific conditions
and further ensure SCE can
consistently meet all of its key
objectives.
Maturity Growth: Progress expected through: Potential future focus:
Improved granularity in mitigation risk e Projecting asset level risk
projections; risk-informed portfolio mitigations

decisions adding PSPS consequences;

and costs for innovations.

Key Initiatives:

* Calculate RSE by HFRA Tiers (will
be including 2021-2022 scope)

e  Calculate wildfire risk, PSPS risk,
and combined risk scores
for applicable WMP initiatives

e Calculating RSE for all
potential initiatives

e Developing portfolio-wide risk-
based allocation

7.1.3 Challenges associated with limited resources and how these challenges are expected to
evolve over the next 3 years (WSD Reference 7.1.C)

SCE’s wildfire mitigation strategy is dependent on having sufficient qualified labor to execute on the
desired activities. To date, the largest resource challenge has been in vegetation management, as our
ability to secure enough qualified resources has been challenged with the need for their services across
other areas inside and outside of California. This applies to both ISA-certified arborists and tree
pruning/removal crews. Additionally, there are more general resource challenges in ensuring subject
matter expertise is available across the 10 categories, as many of these topics are rapidly evolving and can
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require skill sets that may not be readily available currently within the utility. Though SCE is closely
monitoring any impact of the COVID-19 pandemic and has to date been able to keep up with wildfire
mitigation activities, it could have an impact on resource availability. Across all of these challenges, SCE
expects that continued engagement with industry to espouse the need for, as well as type of, resources
will help to alleviate resource constraints we’ve faced as we have begun scaling many activities to address
the magnitude of risk presented by wildfire.*

7.1.4 New Technologies and Innovations (WSD Reference 7.1.D)
How New Technologies and Innovations will affect SCE’s Wildfire Mitigation Strategy and Implementation
Over the Next Three Years:

This section provides information about the technologies SCE is exploring that, if successful, may be
adopted as programmatic mitigations or used in the normal course of business to mitigate wildfire risk
and improve resiliency of the SCE system. These technologies may be unique mitigation strategies or may
supplement or improve deployment of existing mitigations. Though projects will vary in the exact process
of adoption at SCE, they generally follow a sequential flow consisting of evaluation (step 1), pilot (step 2),
small scale deployment (step 3), and finally programmatic application (step 4). If successful, these
technologies may advance SCE towards achieving its long-term objectives, as described in Sections 7.1.A
through 7.1.C above. The details for each technology below explain what the technology or innovation is,
how the technology may reduce ignition risk, SCE’s progress on assessing the technology, its plans for
2021 specifically (and through the 2020-2022 WMP period, generally), and how SCE would make the
determination to adopt the technology.?’ Because these technology pilots and applications need to
complete the steps identified above prior to SCE determining whether a targeted or full-scale deployment
of an activity should occur, it is premature to develop an RSE calculation. Upon conclusion of technology
pilot and application 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.

The technology applications identified below span a large range of approaches including improvements
to inspection efficiencies, maintenance situational awareness, and system protective features. In some
cases, particularly with technologies offering system protection and system monitoring, multiple
technologies may be considered or adopted to achieve optimal results. The layering of systems to lower
and prevent ignitions is common across many of the wildfire mitigation advanced technology activities.
Some mitigations focus on fault prevention, thereby avoiding a possible ignition and related customer
outage, whereas others target reducing the potential of the fault (or electric system related condition) to
result in an ignition.

46 Note this is in response to requirement 7.1.C
47 Note this section is in response to requirement 7.1.D
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SCE continues to explore industry options for reducing ignition risks as well resiliency approaches and
technologies to reduce the impacts of wildfires on SCEs customers and the electric system regardless of
cause. For utility research not included in Alternate Technology and Evaluations pilots please see Section
4.4. Below is the collection of Alternative Technology options and evaluations:

Meter Alarming for Downed Energized Conductor (MADEC)

Activity description and drivers:

MADEC is a machine learning algorithm utilizing smart meter data to detect a subset of energized
wire-downs and other high impedance faults/hazards and is currently being used throughout SCE’s
service area. The MADEC system was originally developed for minimizing energized wire-down events
with bare wire, but also works with covered conductor. The algorithm generates an alarm that allows
an operator to act quickly and de-energize the circuit. While improvement to the MADEC system is
on-going for bare and covered conductor, this activity was initiated to evaluate possible
improvements to MADEC algorithm to be used for covered conductors as part of the large deployment
on SCE HFRA circuits.

How is the activity effective at reducing ignitions and how is effectiveness measured?:

Detection and prevention of downed energized covered conductor is an important aspect of public
safety and of wildfire risk reduction. The MADEC system can limit the total time a downed covered
conductor stays energized after falling, providing potential reduction of ignition risk. Covered
conductor reduces the number of faults or failures compared to bare overhead conductors but does
not eliminate them. It is unclear whether the MADEC algorithms developed for bare conductor will
work for covered conductor, which necessitates the evaluation.

This pilot will be deemed successful if MADEC's ability to detect energized covered conductor is
confirmed using sufficient sample data as more covered conductor is installed in the field, and
actionable changes needed to make MADEC more effective are identified (i.e., distinct voltage
signature patterns that are validated by actual field conditions). While all event data is valuable,
algorithm improvements will require more field data on downed energized covered conductor before
the algorithm to detect them automatically can be implemented. Threshold values are not applicable.

2020 Activities:

A machine learning algorithm requires data to build a model and teach the algorithm to generate an
alarm. SCE evaluated all four energized downed covered conductor events that occurred in 2020
and determined more actionable data is required before MADEC improvements can be made for
covered conductor. Since there have been limited instances of downed covered conductor to date,
there has been insufficient data collected necessary to train the algorithm.

2021 Planned Activities:

SCE will continue to evaluate downed covered conductor events in 2021. If sufficient data is available,
SCE will evaluate the current MADEC and make any adjustments needed. If data continues to be
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sparse for covered conductor downed wire events, SCE will use its standard continuous improvement
processes for machine learning algorithms to retrain the model as appropriate.

Advanced Unmanned Aerial Systems Study

Activity description and drivers:

SCE developed the Advanced UAS demonstration project to study the feasibility, effectiveness, and
efficiency of using drones, flying beyond visual line of sight (BVLOS) missions, to conduct aerial patrols
of overhead lines associated with PSPS events. The focus was on augmenting traditional patrol
methods via truck, foot, or helicopter, to further reduce wildfire risk by detecting equipment risks that
are more difficult to find by these other means and expedite power restoration to mitigate the impact
of outages on customers.

How is the activity effective at reducing ignitions and how is effectiveness measured?:

As with other types of pre-event patrols, conducting pre-event aerial PSPS patrols of overhead lines
to look for abnormal situations that could cause faults leading up to a possible PSPS event reduces
the risk of ignitions. Pre-event aerial patrols can also yield valuable situational awareness data, such
as wind speed and direction, which can be sent back to our IMT to refine where and when PSPS may
be needed. Once the event has concluded, aerial PSPS patrols can quickly survey overhead lines to
help ensure that it is safe to restore power. Lastly, having an additional aerial patrol method can help
expedite patrols and the restoration of power, thus reducing the impact of PSPS outages on our
customers during larger scale events or when helicopters may be needed for other emergency
purposes.

2020 Activities:

In 2019, SCE completed the first step of its study by conducting demonstration flights utilizing
extended visual line of sight (EVLOS) missions, a precursor to BVLOS that utilizes multiple visual
observers along the vehicle’s path to maintain visual contact with the drone. In 2020, SCE planned
and executed BVLOS missions on longer segments of overhead lines, in more challenging terrain
(characteristic of HFRA), and in a simulated PSPS environment (e.g., rapid response).

SCE considers this study a success as all its success measures have been reached, and enough data
has been gathered to move forward with limited operations in 2021 and beyond. First, the video
(image resolution, angle, zoom, patrol speed, etc.) and wireless streaming consistency were of high
enough quality that the inspectors were confident with an all-clear designation following the circuit
patrol. Second, the vendors SCE contracted with were able to deploy to the simulated event with 24
to 72 hours-notice, validating the rapid response capability required of a PSPS event. Third, the
simulated aerial PSPS patrols generally, on average, took less time to render an all-clear designation
than it would have taken the same inspector to patrol the same circuit segment from their truck.
Fourth, SCE secured the necessary FAA waivers/permits to conduct safe and compliant BVLOS
operations on the study circuits. Lastly, SCE’s UAS vendors did not experience any aircraft command-
control issues during the study.
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e 2021 Planned Activities:

The study is in progress and SCE plans to conduct a cost-benefit analysis and evaluate next steps in
order to determine when it is prudent to operationalize BVLOS patrols. There are currently some
technical (e.g., availability of Long-Term Evolution (LTE) communications, command-control
communications, video quality and zoom, etc.), regulatory (e.g., missions over densely populated
areas), and resource (availability of helicopters to also facilitate aerial patrols) challenges that require
further evaluation prior to determining when and where BVLOS aerial patrols may be a cost-effective
and efficient means to patrol lines. SCE will continue to explore new and advanced technologies that
address these limitations while also continuing to partner with the FAA on the necessary regulatory
requirements as SCE develops an operational plan.

Rapid Earth Fault Current Limiter (REFCL)

SCE’s REFCL program is piloting a variety of ways to reduce the energy released from ground faults to the
point that ignition is unlikely. Most public safety hazards from high voltage electrical equipment come
from ground faults. This includes most downed wire incidents, energized conductor contacts, events
involving underground equipment failures, arc flashes, step and touch voltage incidents and fire ignitions.
Each of SCE’s REFCL projects have been found to substantially reduce the energy released in ground faults,
and therefore have the potential to significantly reduce public safety risks.

However, the REFCL technologies also come with high cost and complexity. SCE is exploring multiple
approaches because SCE’s system is not homogenous, these technologies require specific configuration,
and assessing the most cost-effective solution will vary across SCE’s system.

(A) Ground Fault Neutralizer (GFN)

e Activity description and drivers:

The first Ground Fault Neutralizer on the SCE system will be installed at Neenach substation. When
installed it will reduce ground fault energy across the approximately 180 miles of circuitry fed by
Neenach substation, of which approximately 70 miles are in HFRA.

Ignition drivers that cause a single line to ground fault can be mitigated with the use of the Ground
Fault Neutralizer through reduction of fault energy. This system results in a reduction in fault energy
by a factor of a hundred thousand or more compared to typical utility designs. Australian utilities have
also demonstrated the ability to detect and act upon ground faults as small as a half ampere with the
Ground Fault Neutralizer, making it substantially more sensitive than traditional protection.

The Ground Fault Neutralizer is likely to be the preferred REFCL design for large substations because
those systems produce a higher fault currents that require the additional inverter device to limit the
fault energy.

e How is the activity effective at reducing ignitions and how is effectiveness measured?

Extensive testing was done in the Australian state of Victoria to determine the risk reduction from the
Ground Fault Neutralizer. Based on this testing, the Ground Fault Neutralizer is expected to reduce
ignition risk from phase-to-ground faults by at least 90%. When the anticipated benefits REFCL
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provides for ground fault ignition reduction are coupled with covered conductor, and other
mitigations, SCE expects risk reduction capabilities that come closer to operating underground
systems and is exploring how best to manage PSPS de-energization choices in these hardened grid
designs.

SCE expects significant reduction in ignitions associated with phase-to-ground faults where GFN is
deployed when compared to historical averages. Effectiveness will be confirmed by staged fault tests
showing that the voltage on the faulted conductor is reduced quickly enough to prevent ignition.

2020 Activities:

In 2020 SCE, received the Ground Fault Neutralizer equipment and completed engineering for the
planned 2021 construction, in-servicing, and commissioning of the GFN system.

2021 Planned Activities:

By September 2021, SCE plans to in-service the pilot ground fault neutralizer at Neenach substation.

(B) Resonant Grounded Substations (RGS)

Activity description and drivers

This project converts Arrowhead substation to resonant grounding to reduce the fault current for
single phase to ground faults. Resonant grounding differs from the Ground Fault Neutralizer in that it
does not include an inverter. This reduces the cost and complexity of the system but means the
reduction in fault current is less.

Ignition drivers that cause a single line to ground fault can be mitigated by Resonant Grounding to
reduce fault energy. This system results in a reduction in fault energy by a factor of a hundred
thousand or more compared to typical utility designs. While the energy reduction is less than if a
Ground Fault Neutralizer were installed at the same substation, at small substations the energy
reduction can be enough to prevent ignition.

The Resonant Grounded Substation is likely to be the preferred REFCL design for small substations.
Small substations produce lower fault current and resonant grounding alone has been found to reduce
fault currents to help mitigate ignitions from ground faults. For the purposes of REFCL systems, the
distinction between "large" and "small" substations primarily depends on the lengths of overhead and
underground circuitry.

How is the activity effective at reducing ignitions and how is effectiveness measured?

Extensive testing was done in the Australian state of Victoria to determine the risk reduction from the
use of REFCL Systems. Based on this testing, SCE determined that Resonant Grounding of small
substations is expected to reduce ignition risk from phase to ground faults by at least 90%. When the
anticipated benefits REFCL provides for ground fault ignition reduction are coupled with covered
conductor, and other mitigations, SCE expects risk reduction capabilities that come closer to operating
underground systems and is exploring how best to manage PSPS de-energization choices in these
hardened grid designs.
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SCE expects reduction in ignitions associated with phase-to-ground faults where Resonant Grounding
is deployed when compared to historical averages. Effectiveness will be confirmed by staged fault
tests showing that the voltage on the faulted conductor is reduced quickly enough to prevent ignition.

2020 Activities:

An arc suppression coil to resonant ground the substation was delivered in 2020 along with associated
major apparatus. SCE is on target to support a 2021 in-servicing and commissioning of the system.

2021 Planned Activities:

By October 2021, SCE plans to in-service the equipment necessary to resonant ground SCE’s
Arrowhead substation.

(C) Isolation Transformer REFCL Scheme

Activity description and drivers:

The Isolation Transformer REFCL scheme allows for a cost-effective approach to gain REFCL system
protection to circuit-segments. Isolation transformer installations reduce requirements for system
upgrades to deploy the REFCL system.

Ignition drivers that cause a single line to ground fault can be mitigated by application of isolation
transformers to reduce fault energy. This system results in a reduction in fault energy by a factor of a
hundred thousand or more compared to typical utility designs.

Costly modifications to underground 4-wire distribution systems can be avoided or minimized when
comparing the Isolation Transformer REFCL application to the substation variations for the
technology.

How is the activity effective at reducing ignitions and how is effectiveness measured?:

SCE determined, through independent testing and review of the Australian REFCL Program, that the
isolation transformer REFCL scheme is expected to reduce ignition risk from phase to ground faults
by at least 90%. When the anticipated benefits REFCL provides for ground fault ignition reduction
are coupled with covered conductor, and other mitigations, SCE expects risk reduction capabilities
that come closer to operating underground systems and is exploring how best to manage PSPS de-
energization choices in these hardened grid designs.

SCE expects significant reduction in ignitions associated with phase-to-ground faults where Isolation
Transformer REFCL schemes are deployed when compared to historical averages. Effectiveness has
been confirmed by staged fault tests.

2020 Activities:

In 2020, SCE successfully completed the installation of one REFCL isolation transformer application.
The equipment construction standards were completed, and equipment has been installed.

2021 Planned Activities:
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By November 2021, SCE plans to complete the installation of one pad-mounted isolation transformer
in SCE’s Menifee District on the Corsair distribution circuit.

Distribution Open Phase Detection (D-OPD)

Activity description and drivers.

SCE is investigating a distribution Open Phase Detection (OPD) scheme to detect open phase (broken
conductor) conditions on the distribution system. The detection scheme focuses on ignition reduction
associated with wire-down incidents primarily for both bare and covered conductor systems. This will
allow the protection system to isolate a separated conductor prior to the wire contacting the ground,
while leveraging existing distribution hardware in HFRA. SCE is using existing Remote Sectionalizing
Recloser (RSR) installations at circuit ties to detect a separated conductor and then rapidly
commanding an alarm operation to an existing source RAR. For the pilot, setting configuration
changes are made to these existing devices, followed by pairing of the devices through new radio
installations. The pilot effort also provides SCE valuable information for understanding the potential
for additional outages caused by the use of this more sensitive circuit protection system. The costs
and functionality (such as interference of other radios) of the new communication components are
being evaluated during the pilot.

How is the activity effective at reducing ignitions and how is effectiveness measured?

If successful at detecting open phase conditions and isolating lines prior to the lines contacting
ground, the OPD system is expected to reduce ignition probability for ignitions. The success rate for
detecting open phase conditions and isolating lines in the required time is still under review. For
further information, please refer to SCE WMP Deficiency Response to Guidance-9 'Wildfire Risk
Reduction Benefits'.

Evaluation includes:

1) Ability to identify and isolate an open phase condition within 1.2 seconds

3) Reduction in number of energized wire-down events

2) System reliability impacts from false detections with an operational OPD scheme
4) Costs for broad scale deployment of OPD systems

e 2020 Activities:

In 2020, SCE completed the pilot installation of the open phase detection logic at five circuit locations
to determine the feasibility of the Distribution OPD scheme and anticipated costs for potential larger
deployments. These pilot installations focused on locations utilizing existing Remote Controlled
Automatic Recloser (RAR) and RSR devices to provide telemetry, monitoring, and interrupting
capability.
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e 2021 Planned Activities:

In 2021, the OPD logic/system for pilot installations will be monitored to collect data for any actual
and false detections. Additionally, the performance monitoring will include the field performance
functionality of the high-speed radio systems. SCE will also develop an assessment report that details
the findings from the pilot evaluation. The pilot installations are expected to remain configured for
alarming rather than tripping during the 2021 monitoring period.

Vibration Dampers

e Activity description and drivers:

Vibration dampers are hardware attached to the conductors to inhibit conductor abrasion and fatigue
from vibration. SCE undertook further assessment of vibration dampers for covered conductor
application in 2020. The assessment involved working with manufacturers to develop vibration
damper design for covered conductors and evaluating and testing the new vibration damper design.
Upon completion of the assessment, SCE will publish construction standards for vibration damper
application in covered conductor systems.

e How is the activity effective at reducing ignitions and how is effectiveness measured?

Research studies found that covered conductors may be vulnerable to Aeolian vibration in certain
conditions. Aeolian vibration may lead to premature conductor failure due to conductor fatigue and
or abrasion. The smoothness of the covering (perfect cylinder) allows wind to pass more smoothly
than when compared to bare wire, which have undulation from the individual strands, aiding the
mechanism for Aeolian vibration. Additionally, because the covering reduces movement of the
strands, the self-damping characteristic of the conductor is slightly reduced which may increase
vibration activity. Vibration dampers will mitigate potential failures due to Aeolian vibration.

Installing dampers should mitigate the risk of premature failure of covered conductors. Dampers have
been proven to prevent the bare conductor, conductor connections and attachments from degrading
due to vibration. Effectiveness would be measured by reduction in covered conductor strain after
damper installation.

e 2020 Activities:

In 2020, SCE assessed vibration dampers for covered conductor application. The assessment
included the following goals:

1. Identify the need for vibration dampers on covered conductor systems.

2. Work with suppliers on the development of vibration dampers for covered conductor
applications.

3. Evaluate the vibration damper technologies developed for covered conductor system.

4. Develop design and construction standards for vibration damper application on covered
conductor systems.
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SCE completed all four goals in 2020.

The standards application criteria incorporate results from a combination of lab testing and field
testing to validate the effectiveness of the vibration dampers on covered conductor systems. Lab and
field test results showed that the dampers reduced high frequency and low amplitude vibrations, a
signature of Aeolian vibration. Additionally, the dampers reduced the instances of vibration that
correlate with material micro-strains corresponding to conductor damage. These results validate the
efficacy of the vibration dampers on covered conductor systems. SCE published vibration damper
design and construction standards for covered conductor application in the third quarter of 2020
focusing on improving installation that may be susceptible to Aeolian vibration. SCE is closing this
pilot given that we met our 2020 goals by publishing the standard. Construction of new covered
conductor circuits will include vibration dampers, as applicable.

Asset Defect Detection Using Machine Learning Object Detection

Activity description and drivers:

This pilot seeks to develop a proof of concept that uses Machine Learning (ML) to automate certain
time intensive activities related to overhead asset inspection such as processing of imagery. The
objective is to identify defects efficiently and effectively in overhead assets in a timely manner to
mitigate failures that could lead to wildfires. This initiative will enable processing of a large number of
images in a short period of time to detect defects in the system much earlier than the current manual
process.

A failure signature on an asset must be detected accurately and in time for maintenance before the
defect evolves into an ignition This project’s scope of work will address both components. This project
will involve identifying assets that have defects and prioritizing those assets for human
inspection/intervention based on risk of failure and type of defect. To achieve acceptable levels of
accuracy for the failure detection results, there will be extensive training of the algorithm and subject
matter expertise inspector supervision. Based on the findings from the ML algorithms, inspectors can
create a mitigation plan to address the concerns ahead of a failure. Once the algorithm is trained and
confidence levels are within acceptable range, the ML algorithm can be incorporated into the existing
inspection process to reduce time spent on the analysis of individual images.

How is the activity effective at reducing ignitions and how is effectiveness measured?

This initiative uses machine learning to identify assets and defects from inspection imagery in the field
and potentially identifies defects prior to inspections, thereby reducing potential ignition risks.

The effectiveness metric for this pilot is the platform’s ability to manage and access incoming
inspection data streams and ability to detect defects accurately. Threshold values are not applicable
at this stage of the initiative.

2020 Activities:
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In 2020 SCE standardized data collection for future ML initiatives related to inspection activities and
developed ML tools and processes to evaluate use cases and feasibility to support objective evaluation
of inspection assets. The primary goal was to begin improving the prioritization of inspection
resources allocation and improving defect identification rates.

2021 Planned Activities:
In 2021, SCE seeks to accomplish the following tasks:
o Expand its tagging initiative of assets on images for the ML algorithm.
o Continue prioritizing and developing ML algorithms to identify defects on assets from images.

o Develop a company-wide ML strategy that creates alignment amongst all stakeholders by
leveraging existing efforts in the space.

o Investigate processing LiDAR images using Al to process and identify vegetation
encroachment on assets.

o Explore solutions for Al on the edge to process data in real time in the field.

Transmission Partial Discharge

Activity description and drivers.

SCE has identified a radio frequency (RF) detection technology that has the potential to determine the
health of transmission assets by remotely detecting partial discharge. As equipment deteriorates, it
may produce more and more partial discharge either in the form of arcing, leaking or tracking. The
partial discharge can be detected via RF emissions allowing SCE to investigate and respond to
deteriorated equipment prior to an in-service failure. In 2020 SCE completed an assessment of
helicopter-mounted remote partial discharge detection for transmission facilities, which ultimately
led to not pursuing a pilot effort, as explained below.

How is the activity effective at reducing ignitions and how is effectiveness measured?

Detecting partial discharge from deteriorated equipment can help identify potential failures
proactively, thus reducing the risk of faults and associated ignitions. However, as part of the 2020
assessment SCE decided not to conduct a pilot for the helicopter-mounted remote partial discharge
detection because other inspection tools (i.e., IR and corona detection) captures similar failure modes.
Remote partial discharge detection does not provide a specific equipment issue or failure mode.
Further, to verify the actual piece of equipment that has partial discharge requires a crew at the tower
or conductor location to determine the exact asset. After this, a desktop analysis would need to be
performed to determine if anything needs to be mitigated. Due to the increased process burden and
uncertainty of actual failure mode, SCE decided to rely on existing IR and corona programs instead.

2020 Activities:
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In 2020, SCE evaluated the use of a Partial Discharge assessment technology to assess the health of
in-service transmission assets. SCE does not plan to continue investigation into helicopter mounted
remote partial discharge technology (snapshot in time).

Early Fault Detection (EFD)

e Activity description and drivers:

The purpose of this pilot project is to evaluate new EFD technology that detects high frequency radio
emissions which can occur from arcing or partial discharge conditions on the electric system. These
types of conditions can represent an incipient failure, such as severed strands on a conductor,
vegetation contact, or tracking on insulators. The technology requires placement of paired sensors on
poles approximately every three circuit miles on a distribution voltage line, and at higher voltages
sensors can be placed further apart. Each pair of sensors is able to “bi-angulate” the issue down to a
specific structure.

There are two primary benefits that come from deployment of the EFD system. Besides detection of
incipient failures before they progress to a complete failure, EFD can also help monitor the overall
health of the electric system which may play a role in operational decisions during high-risk conditions.
For circuits that transverse both non-HFRA and HFRA, the EFD sensor pairs site selections can be
prioritized to cover HFRA circuit sections over non-HFRA circuitry and does not require an entire circuit
to be monitored by EFD devices.

o How is the activity effective at reducing ignitions and how is effectiveness measured?
EFD sensors can continuously monitor lines and proactively detect undesirable, degraded or pre-
failure system conditions, which can reduce the probability of faults and associated ignitions.
Effectiveness metrics include the ability to accurately detect undesirable, degraded, or pre-failure
system conditions sufficiently early to allow time for remediations, assessment of technical feasibility,
and assessment of maintenance needs. Threshold values have not been determined.

e 2020 Activities:
In 2020, SCE developed installation standards, installed, and commissioned 33 EFD locations. The
EFD installations were applied on circuits previously equipped with DFA monitoring to explore the
potential complimentary aspects of these technologies.

e 2021 Planned Activities:
In 2021, SCE will complete installation of 67 units (remaining of the 100 EFD units as identified in the
2020 WMP) on the distribution system to circuits previously equipped with DFA technology. In
addition, SCE will consider installing up to an additional 50 units on the distribution and/or sub
transmission systems for additional evaluation. The locations for the remaining units will be
determined by June 2021.

High Impedance Relays (Hi-2)
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Activity description and drivers:

SCE aims to develop a layered protection scheme that will provide different protective elements
within the relay controller to reduce wildfire ignition risks by detecting High Impedance conditions
such as a down conductor or arcing event that can lead to ignitions. Through lab testing SCE has
demonstrated that the Hi-Z technology can detect for Hi-Z conditions; however, it needs to capture
actual Hi-Z events to prove that the technology is effective in detecting the Hi-Z conditions.

How is the activity effective at reducing ignitions and how is effectiveness measured?:

Protection schemes that can detect Hi-Z conditions can reduce the propagation of faults and therefore
reduce ignition risk. Effectiveness assessment includes review of relay event data to determine if the
relay alarmed correctly for the majority of Hi-Z events.

2020 Activities:
In 2020, SCE investigated and deployed two controllers/relays in SCE’s Huntington Beach District with
Hi-Z elements and is continuing to monitor and analyze Hi-Z activity on these pilot installations.

2021 Planned Activities:

In 2021, SCE plans to pilot the high impedance (Hi-Z) element at an additional 15 locations to assess
the effectiveness of detecting Hi-Z conditions such as down conductor or arcing conditions. The
remaining locations will be determined by March 2021.

Satellite and Other Imaging Technology for Fire Spotting

Activity description and drivers:
Satellite and other imaging technology can be used to help determine the point of ignition origin and
perform threat assessments.

How is the activity effective at reducing ignitions and how is effectiveness measured?:

SCE will use this technology to detect and follow changes in fire locations and the spread of a fire. SCE
will communicate that information with stakeholders/SCE resources impacted by the area of threat.
This technology will allow SCE to reduce the impact of wildfire and can potentially be measured by
counting the number of wildfires from year to year.

2020 Activities:

In 2020, SCE benchmarked Pacific Gas and Electric Company (PG&E’s) Wildfire Situational Operational
Center (WSOC) to understand how PG&E uses these tools and technologies to detect wildfire. SCE
also conducted an analysis of existing satellite fire detection capabilities and identified the gaps
between public data sources and what PG&E is using from vendor only data feeds. SCE used satellite
detection technology during the Creek Fire restoration, piloted fire detection tools and alerts with
University of California, San Diego (UCSD), referenced SCE’s existing HD camera network.

2021 Planned Activities:
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SCE is developing an application and system to consolidate fire detections as they arrive from satellites
to disseminate alerts via internal web applications and/or e-mail notification. These data sources and
applications will allow SCE Fire analysts, Meteorologists, Fire Officers, and others to be alerted and
observe fire detections in near-real time, evaluate the intensity of fires, as well as monitor the general
spread of fires using both satellite technology as well as leveraging SCE’s Fire management team fire
perimeter tool. SCE’s Fire management team maintains a proprietary fire perimeter tool that
integrates with SCE’s wildfire operational tools. During active fires, this fire perimeter tool provides
rapid and updated fire perimeters that may not be readily available from public sources. The new
system will also be used with SCE’s weather station network and its HD FIRE high-resolution camera
network. SCE will integrate these new data sources into SCE platforms for use by SCE Fire
Management and all situational awareness platforms used by SCE IMTs.

7.2 WILDFIRE MITIGATION PLAN IMPLEMENTATION
Describe the processes and procedures the electrical corporation will use to do all the following:

A. Monitor and audit the implementation of the plan. Include what is being audited, who conducts the
audits, what type of data is being collected, and how the data undergoes quality assurance and quality
control.

SCE exercises comprehensive and rigorous oversight of its WMP through programmatic processes that
monitor and audit the implementation of the plan and the effectiveness of inspections.

SCE utilizes a performance dashboard to understand the progress on its wildfire mitigation activity goals.
SCE collects data regularly from existing data repositories throughout the organization (e.g., number of
weather stations and HD cameras installed, circuit miles of covered conductor deployed) and displays the
data as a heat map in the performance dashboard indicating implementation status as Complete, Ahead
of Plan, On Track, At Risk, or Off Track. SCE SMEs assist with performing QC checks to validate the data.
The performance dashboard is updated regularly and sent to SCE senior leadership for awareness and
review. ltems that are Off Track or trending negatively, are brought to the attention of senior
management to discuss implementation risks, ways to improve performance, and/or plans to get back on
schedule. The program targets, rationale for deviances and any corrective actions if needed undergo
another round of review on a quarterly basis prior to reporting to the WSD.

SCE performs QC on 100% of its vegetation line clearing work in the highest risk-consequence zones. For
the remaining zones, SCE samples at a confidence level/confidence interval/sample rate of 99/1/7%. SCE’s
QC process for its asset inspections is described further below.

SCE’s Audit Services Department (ASD) assesses WMP implementation independent of the responsible
operating unit. Audits are determined via a risk assessment informed by SCE’s Board of Directors (Board),
senior management and regulatory requirements. ASD also conducts risk-informed audits of SCE’s
electrical line and equipment inspection program to provide reasonable assurance that SCE facilities are
being appropriately inspected and identified conditions are timely remediated according to applicable
requirements. ASD includes field inspection reviews of structures inspected, a desktop review of
inspection processes and procedures, and a review of inspections evaluated under Compliance and
Quality (C&Q) processes. ASD also assesses whether any potentially significant issues observed in the field
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are timely communicated to operations and appropriately remediated. ASD monitors corrective actions
using industry standard auditing software in accordance with the International Standards for the
Professional Practice of Internal Auditing.

The Board provides oversight for all aspects of SCE’s business including safety, and Board committees
have responsibility for oversight of specific areas. The Board’s Safety and Operations Committee
(Committee) is responsible primarily for safety oversight at SCE and links oversight of safety to SCE’s
operational practices. The Committee oversees SCE’s safety performance, culture, goals, risks (including
wildfire) and significant safety-related incidents involving employees, contractors, or members of the
public. The Committee members take an active role in overseeing SCE’s safety and operational practices,
including oversight of SCE’s WMP and SCE’s safety and operational goals.

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

As discussed above, SCE has implemented robust oversight of wildfire mitigation activities. Mitigation
activity owners and SCE Performance Management monitor leading and lagging metrics to measure
progress, review any concerns raised, issues identified through Quality Assurance/Quality Control
(QA/QC) processes and audits, and recommend appropriate corrective actions to the responsible
organizations. The responsible organization for each mitigation activity is accountable for implementing
these corrective actions. These organizations work with the Performance Management team to report
progress and corrective actions to executive leadership.

In addition, SCE field crews (SCE & contract) executing work in HFRA are empowered to suggest
improvement opportunities. Field crews and grid operations staff are closest to the work and play an
instrumental role in implementing SCE’s wildfire mitigation programs and ensuring that work is safely
executed, data is captured correctly, concerns are reported, and work methods and analyses are
continually improved. Key changes to wildfire mitigation activities in 2020 are discussed in the Lessons
Learned Section 4.1 in this WMP.*8

In 2020, the WSD identified various deficiencies in SCE’s 2020 WMP submittal and issued a Remedial
Compliance Plan and a Quarterly Report requiring SCE to cure the deficiencies. Those deficiencies,
including SCE’s response and WSD’s actions to SCE’s response are summarized in Section 4.6.

If scope changes to wildfire programs are identified in 2021, SCE will notify the WSD of the program
changes via a Change Orders report.

C. Monitor and audit the effectiveness of inspections, including inspections performed by contractors,
carried out under the plan and other applicable statutes and commission rules.

SCE’s T&D organization unit has a C&Q group that develops Quality Control (QC) and Quality Assurance
(QA) processes to help ensure that mitigation activities are proceeding as planned. C&Q performs testing
and assessment of wildfire and non-wildfire activities to measure conformance and drive continuous

“*8 Note this is in response to requirement 7.1.B regarding lessons learned.
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improvement throughout the organization. In 2020, distribution line/equipment inspections were
performed by both SCE employees and contractors. The quality reviews to monitor and check
conformance of these programs include oversight of both SCE and contract employees. Section 7.3.4.14
QA/QC of Inspections further describes the monitoring and QA program for line/equipment inspections.
As described in Section 7.3.4.14, this group performs field validations of inspections completed by SCE’s
Transmission and Distribution Business Unit (T&D) work crews under the WMP. SCE QC inspectors conduct
the reviews by performing field inspections, essentially performing the same inspection activity, and
comparing the results. For 2021 C&Q currently plans to perform QC inspections of completed inspections
for approximately 5,000 transmission, distribution, and generation structures in HFRA. The QC inspection
scope will be based on risk-stratified sampling to assess the accuracy of the overhead inspections.
Program risk rankings are in the process of being updated for 2021. Changes to program risk rankings
could impact sample sizes for QC activities going forward.

D. Ensure that across audits, initiatives, monitoring, and identifying deficiencies, the utility will report in a
format that matches across WMPs, Quarterly Reports, Quarterly Advice Letters, and annual compliance
assessment.

SCE’s reports, compliance filings, audits, etc. follow the section numbering, naming conventions (by WMP
section, major program and/or initiative), and unique Activity Identifiers in its WMP. Since its first WMP,
in 2019, SCE created unique Activity Identifiers to highlight its wildfire mitigation initiatives and goals and
to provide easy reference for compliance filings and reports. Consistency in the use of WMP Activity
Identifiers (e.g., SH-1) from the WMP to the Quarterly Reports, data request responses, Change Orders
Reports, Remedial Compliance Plans, and other compliance filings ensures SCE will report in formats
consistently across all its wildfire-related submissions. SCE’s Activity Identifiers are a key to consistent
reporting especially given that every WMP since 2019 and including the 2021 WMP Update has had
different requirements with different section numbers and headings. Every WMP provides opportunity
to revisit planned activities, so it’s natural for new activities to be added or activities to be removed as
work is completed, re-evaluated or new efforts emerge. Changes of Activity Identifiers from WMP to WMP
are documented in a mapping document (see Appendix 9.3). SCE also maintains consistency in how it
reports its wildfire mitigation Activity goals using consistent units of measure from one year to the next.
This enables easier assessment and comparison of SCE’s progress for its wildfire initiatives that span
multiple years. SCE follows WSD templates and guidance in regulatory reporting. SCE’s format for
quarterly reports have been adopted by the CPUC as a standard for all IOUs.
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7.3 DETAILED WILDFIRE MITIGATION PROGRAMS

In this section, describe how the utility’s specific programs and initiatives plan to execute the strategy set
out in Section 7. The specific programs and initiatives are divided into 10 categories, with each providing
a space for a narrative description of the utility’s initiatives and a summary table for numeric input in the
subsequent tables in this section. The initiatives are organized by the following categories provided in this
section:

1. Risk assessment and mapping

2. Situational awareness and forecasting

3. Grid design and system hardening

4. Asset management and inspections

5. Vegetation management and inspections

6. Grid operations and protocols

7. Data governance

8. Resource allocation methodology

9. Emergency planning and preparedness

10. Stakeholder cooperation and community engagement

e 7.3.a. Financial data on mitigation initiatives, by category

In the following sections (7.3.1 - 7.3.10) is a list of potential wildfire and PSPS mitigation activities which
fit under the 10 categories listed above. While it is not necessary to have initiatives within all activities,
all mitigation initiatives will fit into one or more of the activities listed below. Financial information—
including actual / projected spend, spend per line miles treated, and risk-spend-efficiency for activity by
HFTD tier (all regions, non-HFTD, HFTD tier 2, HFTD tier 3) for all HFTD tiers which the activity has been
or plans to be applied—is reported in the attached file quarterly. Report any updates to the financial
data in the spreadsheet attached in Table 12.

e 7.3.b. Detailed information on mitigation initiatives by category and activity

Report detailed information for each initiative activity in which spending was above S0 over the course of
the current WMP cycle (2020-2022).

7.3.1 Risk assessment and mapping
SCE’s wildfire risk models have advanced significantly over the past three years. Detailed descriptions of
these models can be found in Chapter 4.

7.3.1.1 Risk Assessment and Mapping Initiatives
In 2020, SCE’s risk assessment and mapping initiative (RA-1) focused on the development of Technosylva’s
improved wildfire consequence modeling and the implementation of the geospatial viewer tool. This was
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achieved, giving SCE the capability to analyze and visualize wildfire risk. In the following narrative, SCE
combines the three WSD initiatives*® under the Risk Assessment and Mapping section:

e Initiative 7.3.1.1: A summarized risk map showing the overall ignition probability and estimated
wildfire consequence along electric lines and equipment

o Initiative 7.3.1.3: Ignition probability mapping showing the POI along the electric lines and
equipment

e Initiative 7.3.1.5: Match drop simulations showing the potential wildfire consequence of ignitions
that occur along the electric lines and equipment

The figures below provide illustrative outputs showing ignition probability (Figure SCE 7-1), a summarized
risk map combining wildfire consequence and POl (Figure SCE 7-2), and individual consequence
simulations showing the potential wildfire consequence of ignitions that occur along the electric lines and
equipment (Figure SCE 7-3). Figures SCE 7-2 and SCE 7-3 are outputs of SCE’'s WRRM. These outputs
correspond with the WSD initiatives identified above and demonstrate some of the capabilities of the
geospatial viewer tool.

* Directed by the WSD’s revised 2021 WMP Guidelines Template issued on January 22, 2021, SCE has omitted the
initiative 7.3.1.6 “Weather-Driven Risk Map and Modelling Based on Various Relevant Weather Scenarios” from its
2021 WMP Update.
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Figure SCE 7-1
lllustrative Wildfire Risk Map along Distribution Lines - Ignition Probability

Figure SCE 7-2
lllustrative Wildfire Risk Map from WRRM along Distribution Lines
(Consequence and Probability of Ignition)

: Wildfire Risk Reduction Model [2.0.12.3 SCE]

Risk

Territory Risk
Metric

None
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Figure SCE 7-3
lllustrative example of an individual consequence simulation

Flame Length (ft) Fire Line Intensity (btu/ft/sec)

As discussed in Section 4.3.3, the WRRM provides advanced wildfire modeling capabilities that quantifies
risk through: (1) the integration of historical weather data, topography, and ground fuels; (2) the location
of SCE overhead assets; and (3) the potential for fire propagation and impact to population and building
structures. As the WRRM is now implemented, SCE will no longer list RA-1 as a WMP Activity.

1. Risk to be mitigated / problem to be addressed:

Prior to 2019, SCE did not have a comprehensive risk quantification model to allow for both portfolio and
program level prioritization and analysis of wildfire risk. The development of this model would be
foundational to SCE establishing a robust risk reduction capability.

2. Initiative selection:

This initiative developed modeling capabilities that indirectly reduce risk. With the enhanced modeling
capability in WRRM including location- and asset-specific wildfire risk quantifications, this initiative
enhanced SCE’s ability to prioritize and target deployment of wildfire mitigations, thus accelerating the
reduction of wildfire risks. Because these mapping and risk modeling simulations do not themselves
directly reduce wildfire or PSPS risk, SCE did not calculate an RSE score for them. The risk reduction
benefits of this initiative are captured in the respective mitigations that are deployed as a result of these
tools.

3. Region prioritization:
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The WRRM is used to determine the wildfire risk score (probability and consequence) of an asset or group
of assets to identify and prioritize the deployment of mitigation alternatives.

4. Progress on initiative (amount spent°, regions covered) and plans for next year:

SCE’s 2020 WMP Goal for this activity (RA-1) was to implement Technosylva consequence values and a
geospatial viewer. This goal was achieved. For more details about the WRRM implementation and
timeline, see SCE’s response to recurring deficiency SCE-5 in its Second Quarterly Report submitted on
December 9, 2020 and Section 4.3. In 2021, SCE will continue to expand its risk modeling capabilities by
identifying new features contributing to ignition events discovered through engineering root cause
analysis, field observations, and subject matter expertise. The consequence model will also be refreshed
in the first quarter to reflect changes to the territory vegetation profile and 2020 fire scars. Additionally,
the model's algorithms for POl will be further refined as 2020 data is added to validate the model’s
accuracy. SCE will also seek to add additional improvements to the WRRM model on both the POl and
consequence side.

5. Future improvements to initiative:

Moving beyond 2021, SCE will focus efforts on the automation of the WRRM. Today, each refresh of the
WRRM components occurs only after significant changes or additional variables are discovered which had
typically resulted in two or three major updates per year. For example, the conductor sub-model within
the EFF element of the wildfire component was refreshed two times in 2019 and three times in 2020. The
process is manual and requires significant effort by SCE’s data science team. Over the coming years, each
of the data inputs to the model will be evaluated for automation capabilities and methods and tools will
be implemented to allow for near real-time updating.

7.3.1.2 Climate-driven risk map and modelling based on various relevant weather scenarios
SCE used historical climatology in its WRRM model and intends to evaluate the capability to develop
forward-looking climate scenarios to inform SCE’s wildfire mitigation strategies and programs.

1. Risk to be mitigated / problem to be addressed:

Climate change is a primary driver of a range of underlying factors that affect wildfire initiation, spread,
and intensity and, in turn, wildfire consequences. Climate 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. Other research, notably by Williams et al. (2019),>?
further strengthens the primary link between climate change and wildfire activity in California.

2. Initiative selection:

%0 See Table 12 for amount spent and forecasted for all initiatives in Sections 7.3.1 to 7.3.10.

S1Westerling, 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.
52Williams, 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
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To account for a wide range of historical weather scenarios, SCE uses 41 weather scenarios across a 20-
year historical climatology in the consequence component of its WRRM. 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 HFRA. Because this mapping and modeling does
not itself directly reduce wildfire or PSPS risk, SCE did not calculate an RSE score. The risk reduction
benefits of this initiative are captured in the respective mitigations that are deployed as a result of these
tools.

3. Region prioritization:
The weather scenarios used for the WRRM apply to SCE’s entire HFRA with a 20-mile buffer.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

In 2020, SCE used 41 weather scenarios across a 20-year historical climatology in its WRRM consequence
model. In 2021-22, SCE plans to integrate additional weather scenarios to increase the range and
magnitude of possible wildfire related outcomes.

5. Future improvements to initiative:
In addition to leveraging a historical climatology, SCE intends to evaluate the capability to develop
forward-looking climate scenarios to inform SCE’s wildfire mitigation strategies and programs.

7.3.1.4 Initiative mapping and estimation of wildfire and PSPS risk-reduction impact
SCE is estimating the reduction in PSPS risk.

1. Risk to be mitigated / problem to be addressed:

The WSD defines PSPS Risk as “[t]he potential for the occurrence of a PSPS event expressed in terms of a
combination of various outcomes of the event and their associated probabilities.” > While PSPS is an
effective fire-ignition mitigation measure, it also introduces other potential risks to safety and reliability.
Prior to 2020, SCE did not have a robust method to calculate the risk and risk reduction achieved at the
asset level.

2. Initiative selection:

As described in Chapter 4, it is now possible to quantify the PSPS risk through the WRRM. The WRRM is
used to determine the wildfire risk score (probability and consequence) of an asset or group of assets to
identify and prioritize the deployment of mitigation alternatives. SCE estimates the wildfire risk reduction
of its deployed mitigations using the WRRM. The WRRM is capable of quantifying the risk reductions,
based on the result of a deployed or planned mitigation. For example, replacing a segment of bare
conductor with covered conductor will result in a decrease in the POI of the segment, since there is a
lower probability that the new conductor will fail or that vegetation or animal contact will result in a spark.

53 See the WSD’s 2021 WMP Guidelines Template, Glossary of Defined Terms “PSPS Risk.”
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This calculation is performed at the individual asset level for all assets in the WRRM. It also serves as the
basis for calculating the risk reduction potential, which can help SCE prioritize the deployment of
mitigations or determine the risk reduction realized after execution of the mitigation. Similarly, the WRRM
is capable of quantifying the PSPS risk associated with each segment of conductor based on the
backcasting using historical weather data and SCE’s current PSPS operation protocols. For example, when
an isolable segment is fully covered with covered conductor, the wind/gust thresholds on that segment
will increase compared to today’s wind/gust thresholds, hence reducing the PSPS frequency and PSPS
risks associated with those conductor segments. Because this mapping and modeling does not itself
directly reduce wildfire nor PSPS risk, SCE did not calculate an RSE score.

3. Region prioritization:
Within HFRA, SCE uses the WRRM (where possible) to identify specific assets and segments for wildfire
and PSPS mitigations and for calculating RSE values for portfolio planning.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

SCE’s 2020 WMP goal for this activity (RA-1) was to implement Technosylva consequence values and
geospatial viewer. This goal was achieved. For more details about the WRRM implementation and
timeline, see SCE’s response to recurring deficiency SCE-5 in its Second Quarterly Report submitted on
December 9, 2020 and Section 4.3.

In 2021, SCE will continue to expand its risk modeling capabilities by identifying new features contributing
to ignition events discovered through engineering root cause analysis, field observations, and subject
matter expertise. The consequence model will also be refreshed in the first quarter to reflect changes to
the territory vegetation profile and 2020 fire scars. Additionally, the model algorithms for POl will be
further tuned as 2020 data is uploaded to test for accuracy.

5. Future improvements to initiative:

The future improvements are the same as those anticipated for the WRRM. Please see SCE’s response in
“5. Future improvements to Initiative” in Section 7.3.1.1. above.
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7.3.2 Situational Awareness and Forecasting
Report detailed information for each initiative activity in which spending was above S0 over the course of
the current WMP cycle (2020-2022).

7.3.2.1 Advanced weather monitoring and weather stations (Weather Stations SA-1)
Weather stations are used to provide critical situational awareness for PSPS decision-making and help
improve weather models.

1. Risk to be mitigated / problem to be addressed:

Due to the large size and diverse topography of SCE’s service area in HFRA, weather conditions can be
significantly different from location to location at any given time. For example, Southern California’s
mountains have rapid elevation changes and differing canyon orientations, which create localized
weather zones. SCE needs to monitor and analyze weather data at a granular level across over 1,500
circuits in HFRA to inform critical operational decisions such as deploying PSPS protocols, during elevated
weather conditions. IMT personnel rely on real-time weather data from weather stations to inform
initiation of PSPS events, customer notifications, and de-energization decisions for SCE circuits and circuit
segments.

2. Initiative selection:

To improve the resolution of existing weather models and access more granular real-time information
during wildfire risk conditions, SCE increased the number of weather stations across distribution and
transmission circuits in its HFRA. A higher density of weather stations on SCE distribution circuits allows
SCE to validate real-time conditions in the field during elevated fire-weather conditions. Adding weather
stations to transmission circuits will also help improve the visibility of the service area for PSPS decision-
making for transmission and sub-transmission lines that currently often rely on distribution-sited weather
stations for situational awareness. More stations also add more expansive and increasingly granular data
that supports improved weather forecasting capabilities at the circuit and sub-circuit level that, in turn,
improves the accuracy and precision of PSPS activations, de-energization and re-energization decisions.
To support weather modeling, SCE also maintains the current network of 166 HD cameras installed on its
system. Finally, by installing weather stations on specific segments of circuits, SCE can sectionalize circuits
and reduce the scope of PSPS events.

Currently, SCE has over 1,050 weather stations deployed across its HFRA, primarily on the distribution
system with 11 weather stations currently installed on the transmission and sub-transmission system.
When the activity was initiated in 2018, SCE originally had a goal to install 850 weather stations, based on
benchmarking efforts with other California IOUs. SCE used industry equipment standards and placement
technique to capture the wind profiles of its circuits, siting two stations per circuit to account for variations
in terrain, based on practices used by SDG&E’s weather program (which had been established just over
seven years prior). The original target was also based on the number of known high fire risk circuits within
SCE’s HFRA at the time. In 2018, SCE was limited to the use of cellular connection, which constrained the
range, placement and number of stations that can be placed on a circuit. In 2019, a satellite
communication system was developed that allowed for more range and placement of stations on circuits
with limited cell connection. This helped increase the areas in which SCE could place stations in HFRA.
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Additionally, the 2019 fire season demonstrated the need for additional weather stations. SCE is currently
in the process of studying how to better account for factors such as spatial gaps in the data that, if
addressed, may lead to improved situational awareness and weather modeling (known as the Weather
Station to Circuit Mapping Project, described further below). In addition, as SCE works to sectionalize
circuits, additional weather stations along those circuit segments will allow SCE to limit the number of
impacted customers.

SCE did not develop an RSE for this enabling activity as it does not directly reduce wildfire or PSPS risk or
consequence. Rather, weather stations enable more effective execution of other wildfire mitigation
activities, and the RSE calculations for those activities in the future will reflect the benefits of having
weather stations.

3. Region prioritization:

SCE prioritizes weather station installations on HFRA circuits that are most likely to breach PSPS wind
criteria. All distribution circuits that have met or exceeded PSPS wind criteria in the past five years now
have a weather station installed. In addition, SCE may prioritize segments of high-frequency PSPS circuits
that are subject to increased fire danger conditions to enhance SCE’s ability to segment and isolate the
specific portion of the circuit during a PSPS. Finally, SCE may prioritize installations in areas of low visibility
as identified by the IMT during PSPS activations and in accordance with SCE’s response to Action SCE-14.
Additional considerations for weather station placement may result from its Weather Station to Circuit
Mapping Project described below.

In late 2020, SCE began implementing its Weather Station to Circuit Mapping Project for all HFRA circuits
to identify the optimal locations for its weather stations. The project involves conducting a statistical
proximity analysis for the correlation between observed and forecasted sustained windspeed and wind
gusts, number of times circuits have reached PSPS criteria in the past, and ability to sectionalize. Each
station is ranked by circuit according to the statistical analysis results. The information will be used to
determine where spatial gaps in observations may exist in areas where strong winds historically have
occurred. Placement of weather stations along the circuits depends on several factors that include, but
are not limited, to the following:

e Location is in a wind prone area (SCE prioritizes those circuits in wind-prone locations where the
potential consequences of a catastrophic fire are high)

e Location is easily accessible to maintenance crews
e Location has a clear view of the southern horizon for solar power recharge purposes

e Location is free from major obstructions such as trees and buildings

4. Progress on initiative (amount spent, regions covered) and plans for next year:

In 2020, SCE deployed 575 weather stations, primarily focused on circuits that have met or exceeded PSPS

wind criteria for these deployments. Although SCE surpassed its original WMP goal of 375 in 2020, SCE is

prioritizing stabilization of its existing network of stations, prior to expanding its real-time weather

monitoring and analysis capability. Thus, SCE will be deploying 375 to 475 additional weather stations in

both 2021 and 2022 along distribution, transmission and sub-transmission circuits. These targets may be
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modified, however, based on the results of the Weather Station to Circuit Mapping report and the
outcome of the existing network stabilization.

At the beginning of 2021, SCE will develop a report showing which weather stations are most
representative of specific circuits. The reports’ findings will help inform how to prioritize and strategically
place the next group of weather stations in 2021.

5. Future improvements to initiative:

SCE is working to expand its proximity analysis to sub-transmission and bulk transmission circuits to
determine where weather stations should be installed. Later this year and in 2022, SCE will be using
weather station data to help build machine learning models for better forecasts at these specific locations.
The siting strategy may change based on circuit sectionalization.

7.3.2.2 Continuous monitoring sensors (Distribution Fault Anticipation SA-9)

DFA technology incorporates electrical system measurements to alert on the potential for pending
equipment failures by continually monitoring circuits to detect, assist with locating and categorizing
electrical events such as incipient and traditional faults.

1. Risk to be mitigated / problem to be addressed:

Faults are the primary source of utility-caused ignitions. One way to prevent faults to fix them before they
occur (i.e., incipient faults). In addition, SCE estimates that it experiences around 650 annual outages
across the HFRA circuits where conventional circuit patrols were unable to detect the cause or the location
of the fault event. For example, circuit patrols may find it difficult to detect where a momentary fault from
wind-blown conductors may result in minimal damage. This type of fault may repeat itself in the future,
potentially resulting in a more damaging event. Similarly, distribution capacitor banks are devices on the
distribution system that have the potential to produce large reactive power imbalances; however, it is
difficult to detect potential problems with these devices. In such cases the damage cannot be immediately
repaired nor the conditions that caused the event rapidly mitigated, leading to arcing or equipment
failure, which in turn can become ignition sources of wildfires.

2. Initiative selection:

DFA helps SCE to detect events early, by utilizing intelligent electronic devices that monitor electrical
system measurements to recognize current and voltage signatures indicative of potential incipient
failures. This capability supports timely completion of remedial actions to avoid faults and potentially
reduce ignition incidents. Due to its ability to remotely access and retain data for grid events, DFA also
enables SCE to collect and analyze large amounts of fault data for potential repairs and/or mitigations.
Finally, DFA technology allows SCE to closely monitor the operation of its distribution capacitor banks,
providing alerts when issues are detected. As an example, a correlation of SCE historical CPUC reportable
ignitions dating back to 2014 with capacitor banks was recently identified to be caused by catastrophic
capacitor switch failures. This correlation continues to be evaluated, though preliminary information
suggests DFA to be effective at timely detection of incipient arcing conditions.
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SCE applied DFA technology to 60 circuits which traverse HFRA as pilot implementations in 2019 and 2020.
The pilot program helped to understand the costs and complexities of DFA adoption, as well as verify the
lack of appreciable false grid event detections. SCE used data from this pilot, along with data from other
utilities that have implemented DFA, to estimate an RSE for DFA. SCE determined that DFA has a relatively
high RSE. SCE notes, however, that the RSE calculations are based on low volumes to date and recent
deployment. Accordingly, as the technology is implemented more widely and more data is gathered, the
RSE calculation will be re-evaluated. SCE will expand installations beyond the small-scale deployment to
cover a larger circuit base to aid in avoiding faults and ignitions. DFA is one of the few commercial systems
available to provide capabilities to detect pre-fault conditions prior to system failures and providing fault
or other event data for assessments.

The alternative is that much of the data regarding faults is manually retrieved by SCE personnel visiting
substations and other relay sites, which is both more costly and time intensive, since SCE would have to
send a person to manually retrieve the data without automation. Data that is collected through DFA
technology requires far less manpower than conventional methods and provides for early detection to
enable timely remediation. Further, circuit patrols, without the assistance of DFA, may miss the slight
damage that results from temporary faults. EFD is currently being piloted and SCE is evaluating the
complementary and duplicate features of these technologies. For more on EFD, see Section 7.1.D.

3. Region prioritization:

SCE prioritized distribution lines in HFRA for this activity, which were selected based on circuits with an
increased number of momentary and sustained outages (activity), number of HFRA circuits within a
substation, percentage of overhead circuit miles, and available rack equipment space.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

In 2020, SCE monitored and evaluated reported events for the initial 60 units that were installed in 2019
and early 2020. In 2021, SCE plans to install 150 additional units in HFRA areas and continue monitoring
the 60 installed unit base. The progress made in installing an additional 150 units in 2021 will help SCE
further realize and evaluate the benefits of DFA, and make progress towards greater coverage of SCE HFRA

5. Future improvements to initiative:

SCE is working with the vendor to further develop current and voltage signatures to enable more
automation and to enhance SCE’s ability to identify significant events. The integrated use of other systems
such as smart meters, remote monitored intelligent electronic devices (IEDs), and power system analysis
modeling software is expected further improve benefits from the remote data provided by DFA. DFA also
provides data collection capabilities that can be integrated into ignition investigations improving
opportunities to learn from both close calls and actual events. The 2021 installation plans across the
greater HFRA circuit coverage will help realize these benefits with operating DFA systems.
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7.3.2.3 Fault indicators for detecting faults on electric lines and equipment

Fault indicators are included in SCE’s standards and continue to be installed on new and existing circuitry.
Installation targets and specific efforts for fault indicators are not a part of this WMP update as a specific
wildfire mitigation activity.

1. Risk to be mitigated / problem to be addressed:

Restoration of load with the use of sectionalizing devices following a fault event generally occurs in a
sequence of steps of opening and closing devices with an end result of minimizing the section that remains
de-energized. As part of the electric service restoration process patrols, SCE also looks for causes of the
fault or electric service interruption. Fault indicators can aid in providing initial indication to circuitry
sections where the cause can be located. Outside of high fire conditions, this information can aid in faster
electric service restoration.

2. Initiative selection:

Fault indicators generally activate based on elevated fault currents, which aid in electric service reliability
by providing information on the fault locations and thus provide intelligence on grid operations. SCE has
two general versions of fault indicator that can be differentiated based on whether they provide indication
remotely to system operators through the Distribution Management System (DMS).

An RSE was not developed and no alternatives were identified for this initiative, because fault indicators
are installed and used as part of SCE’s standard grid operations and are not specifically deployed for
wildfire mitigation purposes.

3. Region prioritization:
Fault indicators are common equipment in SCE’s standard circuit design and thus their installations are
not prioritized by high fire region.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

In 2020, SCE continued to apply accepted industry available technologies for both local and remote fault
indicators in alignment with SCE standards. SCE records show a total of 1,566 installations for fault
indicators of which 395 were applied in HFRA. SCE plans to continue with the same approaches 2021 and
2022.

5. Future improvements to initiative:

SCE is leveraging the advances in fault indicator technology to provide better intelligence of its grid
operations, such as modifications to practices for automatic circuit reclosing and circuit patrolling
activities. Further, as the technology advances and projects such as the Rapid Earth Fault Current Limiter
(REFCL) change the benefits associated with the application of such technologies, SCE is evaluating how
to optimize these benefits for customer electric service reliability and detection of incipient faults.
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7.3.2.4 Forecast of a fire risk index, fire potential index, or similar

7.3.2.4.1 Fire Potential Index (FPI) (SA-2)
SCE is improving the accuracy of its FPI through the integration of historical weather and vegetation data
for more precise PSPS decision-making.

1. Risk to be mitigated / problem to be addressed:

SCE’s current FPIl is a direct input into PSPS calculations and provides an estimate of the potential risk of
fire ignition and spread at the circuit level. To enable more targeted PSPS decision-making that has the
potential to reduce the number of customers impacted by a PSPS, the FPI needs be first calibrated to
better understand the index output in the context of historic fire activity. The FPI can then be enhanced
to develop more accurate estimates of the potential risk of fire ignition and spread at the circuit level,
including at the transmission and sub-transmission circuit level.

2. Initiative selection:

SCE will implement its FPl improvements into two phases. In the first phase, SCE focused on the calibration
of the FPI to contextualize the index with respect to historic fire activity, by correlating each discrete value
of the index output (i.e., historical FPI values) with certain levels of previous fire activity (i.e., fire sizes).
These calibrations allow for a potential recommendation to be made to PSPS activation FPI thresholds and
will help to document what the index output values mean in terms of potential fire activity.

In the second phase, SCE will formulate a new FPI 2.0, which will put more emphasis on wind speeds and
a new fuels component that accounts for the diversity of fuel conditions across the SCE’s service area such
as fuel type. FPI 2.0 will capture more detailed environmental conditions than the current FPI and will
provide a more accurate representation of fire potential across the SCE service area.

Finally, SCE has worked to calculate the maximum FPI along virtual segments of its transmission and sub-
transmission circuits. This helps to reduce the number of instances that FPI is underestimated along these
circuits and allows SCE to deploy pre-patrols and LFOs more efficiently to only those segments that are
expected to meet or exceed PSPS activation criteria.

SCE did not develop an RSE for this enabling activity as it does not directly reduce wildfire or PSPS risk or
consequence. Rather, FPl improvement enables more effective execution of other wildfire mitigation
activities, and the RSE calculations for those activities in the future will reflect the benefits of FPI
improvement.

3. Region prioritization:
All FPI-related projects will be developed for all of SCE’s service area. Within HFRA, SCE is calculating an
FPI for each of its circuits.

4. Progress on initiative (amount spent, regions covered) and plans for next year:
SCE provides in the following descriptions of progress to date on each of its efforts related to FPI:

e FPI Calibration: In 2020, SCE completed its FPI Calibration so that the index output (with numbers
ranging from 1-17) would have meaning and context with respect to historic fire occurrence data.
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The term “calibrate” simply refers to this process and the subsequent output shows that each FPI
index value is associated with a certain amount/type of fire activity. While an initial calibration
was performed using historical data from 2001 to 2017, a more in-depth calibration will be
performed in 2021 as more historic data becomes available.

FPI 2.0 Development, Testing (Backcasting) and Evaluation: FPI 2.0 will incorporate inputs
capturing more detail and nuance than the current FPI in assessing where large fires may occur.

To determine the performance and ability of FPI 2.0 to accurately describe fire potential across
the SCE service area, in 2020 SCE began an extensive development and testing phase to calculate
FPI 2.0 over a 40-year period, back to 1980 (i.e., backcasting). In 2021, SCE will rigorously evaluate
the new FPI, by running FP1 2.0 in parallel with the current FPI to demonstrate the difference and
improvements over the current index. By mid-2021, SCE will have FPI 2.0 calculated for each Fire
Climate Zone (and potentially each circuit) back to 1980 and operationalized to produce daily
circuit-level output. If FPI 2.0 demonstrates a significant improvement over the current FPI, SCE
expects that FPI 2.0 will replace the current FPI before the start of the 2022 fire season and the
2022 WMP Update.

Transmission & Sub-Transmission FPI: In 2020, SCE began to develop a more realistic assessment
of the fire potential along its sub-transmission and bulk transmission circuits. By dividing the

circuits into relatively small virtual segments for which the maximum FPI could be calculated, SCE
was able to produce operational products twice a day to show which circuit segments are
forecasted to reach or exceed PSPS criteria within the next five days. In 2021, SCE’s activities will
include backcasting of FPI along these virtual segments for a select number of weather events to
show the levels of improvement in this approach compared with previous methods.

Data Manager by Atmospheric Data Solutions (ADS): An offsite data platform will be developed in
2021 to house and manage SCE’s 40-year historical dataset of weather and fuels. This will allow
the data retrieval process to be quick and efficient using a graphical interface that will be able to
quickly query the data. Users will be able to extract only the data necessary for analysis without
having to apply additional filtering processes to further distill the requested subset of data. This
will increase the performance of data analysis as users will be able to interact with SCE’s historical
data set quickly and efficiently to retrieve only the data this is needed for analysis. As the reliance
on this data set increases over time, having the Data Manager Platform will provide SCE with quick
and easy access to over 2.7 trillion data points.

5. Future improvements to initiative: Since the FPI is a derived calculation based on output values from
SCE’s in-house weather and fuels modeling, any improvements to SCE’s modeling efforts will result in a
better assessment of fire potential across the service area.

7.3.2.4.2 Fuel Sampling (SA-5)
SCE takes semi real-time measurements of vegetation moisture for 15 sites across its service area.

1. Risk to be mitigated / problem to be addressed:
SCE decisions to de-energize consider information about the areas that are impacted by wildfire risk, such
as fuel conditions. Although models can be used to estimate fuel dryness, results from fuels sampling can
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be used to assess vegetation dryness in near real-time, help train models, and serve as an input for fire
spread and fire potential calculations.

2. Initiative selection:

While local fire agencies conduct fuel sampling, SCE determined it would be beneficial to sample in areas
where major gaps exist both spatially and temporally. Fuels sampling consists of going out into the field
and physically collecting small portions of the native vegetation which is then brought to a lab to be
weighed, dried, and then weighed again to determine the vegetation's moisture content. SCE makes
certain that the fuels sampling program is properly managed and there is little interruption of data, by
checking that all samples are collected and analyzed properly and on time and resolving problems that
may arise at any of the sites with the vendor as quickly as possible. This helps to ensure that the fuel
sampling data is high-quality and will result in better model solutions and outputs.

This activity helps SCE target the areas that have the greatest fire potential and allows for more informed
PSPS decision-making. SCE uses the data from its fuel sampling to develop and train machine learning
models to approximate live fuel moisture, which serves as one of the inputs into the FPI. SCE also uses the
data to calibrate FPI (increasing the precision of PSPS decision-making) and to adjust inputs for fire spread
calculations (improving the accuracy of fire consequence modeling).

SCE did not develop an RSE for this enabling activity as it does not directly reduce wildfire or PSPS risk or
consequence. Rather, this activity enables more effective execution of other wildfire mitigation activities,
and the RSE calculations for those activities in the future will reflect these benefits.

3. Region prioritization:

The 15 fuel sampling sites in SCE’s HFRA were selected by determining where spatial gaps in data sampling
currently exist. Once these areas were identified, specific sites were selected based on SCE’s right-of-way
access, proximity to major roads, and the amount, type, and health of the vegetation at each location.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

In 2020, SCE performed updated fuel sampling at the sites once every two weeks (weather permitting).
SCE also used the sample data to train develop its machine learning models to approximate live fuel
moisture, calibrate its FPI and adjust inputs for fire spread calculations.

In 2021 and 2022, SCE intends to continue sampling moisture levels within the live vegetation at all 15
locations through its Fuels Sampling Program. SCE will need to conduct a detailed evaluation to determine
if the program could expand to cover other areas of SCE’s service area within HFRA where observation
gaps may still exist and will work with the fuels sampling vendor to determine the location of potential
additional sampling sites.

5. Future improvements to initiative:

SCE will be striving to make the process more efficient over time and potentially adding more sampling
sites where gaps are identified.
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7.3.2.4.3 Remote Sensing (SA-7)
SCE is implementing remote sensing technology to collect additional information on weather, fuels, and
fire activity to enhance SCE’s wildfire modeling capabilities.

1. Risk to be mitigated / problem to be addressed:

SCE is continually looking for ways to bolster its situational awareness in remote areas, including, among
other factors, improvement of SCE’s ability to monitor the health of its environment, estimate the risk to
its system, and make informed decisions about potential PSPS de-energizations.

2. Initiative selection:

SCE is implementing remote sensing technology using satellite imagery to collect additional information
on weather, fuels, and fire activity in order to enhance SCE’s overall risk modeling and situational
awareness capabilities. Remote sensing, using LiDAR technology, will be leveraged for a pilot project to
obtain additional data points above ground level to support de-energization decisions. Where circuit level
windspeeds are difficult to predict due to complex terrain, monitoring wind speeds above these circuits
will provide insight into the behavior of the wind and the potential for stronger winds to surface down to
the circuit level. Also, this data could be extremely useful for improving model predictability in areas
where challenges in accuracy exist.

Also, SCE will use remote sensing technology to assist with early wildfire detection to enable faster fire
agency response time. Finally, remote sensing will be used to assist SCE with restoration efforts in areas
affected by fires/natural events, by enabling SCE’s ability to monitor the health of the environment. In
assessing how circuits have performed against models in the past, SCE determined that additional remote
sensing technology would be useful to improve its modeling capabilities.

SCE develop an RSE for this enabling activity as it does not directly reduce wildfire or PSPS risk or
consequence. Rather, this activity enables more effective execution of other wildfire mitigation activities,
and the RSE calculations for those activities in the future will reflect these benefits.

3. Region prioritization:
Remote sensing technology will be used across all of SCE’s service area, although deployment will be
prioritized in HFRA due to elevated fire risk.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

SCE initiated the procurement process for remote sensing technology in 2020. Beginning in 2021 through
2022, SCE will implement a lower atmospheric wind profiler pilot project in connection with San Jose State
University (SJSU). The pilot will profile winds in the lower atmosphere using LiDAR technology to collect
wind observations above ground level, using multiple deployments of SJSU’s LiDAR system to sample wind
speeds at specific locations on demand. This will provide SCE with the ability to measure winds above the
ground at high frequency intervals during PSPS events, contributing to greater situational awareness. In
addition, SCE will work with Earth Lab in association with the University of Colorado at Boulder to scope
out several projects regarding vegetation regrowth and vegetation susceptibility to fire, including two
remote sensing projects. These projects will provide SCE with the ability to see changes in the service area
on a quarterly basis, by processing frequently updated imagery into vegetation indexes specifically
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designed for SCE service area to monitor the health of the environment, which assists with restoration
efforts in areas affected by fires/natural events.

5. Future improvements to initiative:

SCE will analyze the new data collected from the pilot work with SJISU and the work with the University of
Colorado at Boulder in 2021 to scope out additional remote sensing projects, which may, subject to
further evaluation, include the development of the Fuels Regrowth Model and the Fuels Potential Model,
described further below.

o  Fuels Regrowth Model: A vendor would produce a map at a semi-annual cadence and at 1-km
resolution or less, showing the probabilistic time before vegetation will return to its pre-fire state.
This product will approximate the time it will take for a fire of similar size, spread rate, and burn
intensity to occur across an area that has burned previously. This effort will help SCE prioritize
strategic work activities (i.e. grid hardening, vegetation management, etc.) based on information
about how long it will take before fuels conditions in an affected area reappear.

e Fuels Potential Model: A vendor would produce a map at a bi-monthly cadence and at 1-km
resolution or less, of the approximate areas where the dynamic combustibility of fuels is greatest,
by considering the summation of vegetation moisture, type, and amount as well as taking into
account the long-term climatological affects upon the vegetation. This product will allow for an
objective, quantifiable process to inform where and when to perform inspections and if any
potential remediations should be accelerated.

7.3.2.4.4 Fire Science Enhancements (SA-8)
SCE’s fire science enhancements®*improve SCE’s ability to estimate various outputs, including the number
of PSPS events and the number of circuits that may be in scope for PSPS events.

1. Risk to be mitigated / problem to be addressed:

Upgrading the ability to contextualize current weather information will enhance the interpretation of
weather conditions and development of models to estimate weather impacts, improving SCE’s ability to
make informed real-timed decisions for PSPS events. decisions for PSPS events.

2. Initiative selection:

SCE’s Weather and Fuels Climatology project aims to provide historical context for current weather
events, by developing a climatology of temperature, wind, humidity, vegetation moisture, and many other
parameters at each grid cell across the SCE service area, based on access to an unprecedented and unique
40-year historical data set of weather and fuels. The data set was created using SCE’s in-house Weather
Research and Forecasting model to approximate the initial state of the atmosphere in the past, back to
1980. This historical database provides the information necessary to develop predictive models that will

54The Weather and Fuels Climatology project, along with other projects, contributes towards enhancing SCE’s fire
science capabilities.
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improve the overall understanding of environmental factors (weather and fuels) and their relationship
with ignition drivers for utility-caused wildfires. SCE will then use these models to inform wildfire
mitigation activities and real-time decision-making for PSPS events.

SCE did not develop an estimate the RSE for this enabling activity as it does not directly reduce wildfire or
PSPS risk or consequence. Rather, this activity enables more effective execution of other wildfire
mitigation activities, and the RSE calculations for those activities in the future will reflect these benefits.

3. Region prioritization:
Weather and Fuels Climatology projects will include data sets that span the entire SCE service area.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

In 2020, SCE used historical data to help refine PSPS forecasts, by determining how many and which
circuits met PSPS activation criteria in both windspeed and FPI. By the 2" quarter of 2021, SCE will create
a climatology of various weather and fuel parameters for each grid cell in the 2-km weather model
domain.

5. Future improvements to initiative:

SCE will leverage its 40-year historical weather data set to help with future development and
improvement of Al (Machine Learning) models to forecast winds, temperatures, etc. at specific locations
across SCE’s service area.

7.3.2.5 Personnel monitoring areas of electric lines and equipment in elevated fire risk conditions
SCE trains and deploys personnel to perform line patrols and LFOs, providing critical situational awareness
during elevated fire risk conditions to inform PSPS decision-making.

1. Risk to be mitigated / problem to be addressed:

When elevated fire risk conditions are identified in specific areas of SCE’s service area, real-time
information about the impacted areas can help determine the need for various just-in-time wildfire
mitigations efforts, such as PSPS, vegetation remediation and infrastructure repairs. In-person
observations may help to identify flying debris, wire slap and other hazardous conditions that may be
present at the impacted area. Prior to re-energization, in-person observations may also help to identify
whether lines are clear of potential hazards. Without these observations, SCE would miss some valuable
inputs, compromising its ability to make informed decisions about potential PSPS de-energizations and
re-energizations.

2. Initiative selection:

Line patrols and live field observations (monitoring) provide critical sources of situational awareness that
allow for the execution of SCE’s PSPS protocols before and during a PSPS event, and after weather
conditions have abated. Before an event, line patrols are carried out by qualified personnel (e.g.,
troublemen, senior patrolmen, etc.) to examine SCE assets for any potential concerns that may be
exacerbated by the upcoming wind event. During an event, qualified personnel can be deployed to high-
risk portions of the grid to take live wind readings and to watch for other inclement hazards (e.g., airborne
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debris). These live field observations are performed to provide real-time data back to SCE’s Emergency
Operations Center. After concerning weather conditions have abated, SCE must dispatch qualified
personnel again to perform restoration patrols on all circuits that experienced a PSPS de-energization to
ensure that re-energization is very unlikely to cause a spark or ignition and is safe for service restoration.

These protocols are imperative to SCE’s decision making and will continue to be a part of SCE’s WMP for
the foreseeable future. Even with expanding automation and new technology, providing SMEs with
visibility to grid and weather conditions provides invaluable situational awareness on local hazards like
airborne debris or vegetation. Field observers can also provide real time weather reads using portable
devices, supplementing weather station coverage of SCE’s HFRA circuits. As line patrols are a necessary
component of implementing PSPS events, a separate RSE for just this activity was not calculated.

3. Region prioritization:
Line patrols and field observations are performed throughout the HFRA on any circuit that is in scope for
PSPS consideration.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

In 2020, SCE trained 2,103 qualified personnel at SCE and select personnel from its contract company
partners to perform line patrols and live field observations for PSPS events. SCE deployed 1,904 pre- and
post-event patrols during the 2020 PSPS events.

SCE will continue these processes for future events. As the processes, procedures and technology mature,
the use of additional situational awareness devices—such as weather stations and High-Definition
cameras—may further influence where resources are stationed.

5. Future improvements to initiative:

SCE is testing the use of UAS, or drones, and remote sensing capabilities to determine whether and how
UAS can assist in data gathering for situational awareness. For instance, UAS in the coming years may be
able to supplement in-person patrols, allowing qualified personnel to more quickly assess circuit
conditions beyond visual line of sight. Additionally, remote sensors installed on SCE equipment have the
potential to help assess a circuit’s readiness to return to service.

7.3.2.6 Weather forecasting and estimating impacts on electric lines and equipment

7.3.2.6.1 Weather and Fuels Modeling (SA-3)
SCE is preparing to implement the Next Generation Weather Modeling System (NGWMS), which will
provide an extensive upgrade to SCE’s current in-house weather modeling capabilities.

1. Risk to be mitigated / problem to be addressed:

In order to meet the increasing demands of PSPS and other activities, SCE must address some of the
deficiencies associated with its modeling output. SCE currently computes information used for PSPS based
on a single deterministic model, which may miss some circuits when compared with an ensemble
modeling approach. In addition, SCE requires more computing power to be able to model the atmosphere
at a higher resolution in order to produce additional forecasts for improved PSPS decision-making.
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2. Initiative selection:

In Q4 of 2020, SCE began to implement Ensemble forecasting which demonstrated marked improvement
over the single deterministic model output. In 2021, SCE is implementing the NGWMS, which will provide
an extensive upgrade to SCE’s current in-house weather modeling capabilities and enhance SCE’s ability
to make more targeted PSPS decisions. The benefits to the NGWMS are multifold, but in general, SCE
expects a marked improvement in accuracy, particularly in areas where current modeling efforts are
challenged. Whereas the current weather modeling produces twice daily forecasts at 2-km horizontal
resolution with hourly outputs out to five days, the NGWMS will increase model output resolution to 1-
km, which will help resolve terrain issues to a certain degree, for example. The NGWMS will consist of an
optimal blend of ultra-high-resolution numerical weather modeling and machine learning (Al) technology.
This will include expanding ensemble forecasting to incorporate more members at a higher resolution for
the first three-and-a-half days ahead. Al models will be developed for select SCE weather stations to
improve wind forecasts in areas where current modeling capabilities have difficulties resolving local
circulation features within complex terrain. Finally, the NGWMS will help improve confidence in and
provide stability to the weather forecast.

These efforts will require the procurement and purchase of additional hardware, i.e., two additional High-
Performance Computing Clusters (HPCCs), which will allow for faster computing times and the ability to
project weather and fuel conditions further out into the future.

SCE did not develop an RSE for this enabling activity as it does not directly reduce wildfire or PSPS risk or
consequence. Rather, this activity enables more effective execution of other wildfire mitigation activities,
and the RSE calculations for those activities in the future will reflect these benefits.

3. Region prioritization:
The NGWMS will include weather forecasts and historic weather data spanning the entire SCE service
area.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

In 2020, SCE installed two HPCCs and completed the associated weather and fuels modeling. In 2021, SCE
will procure and install two additional HPCCs, which will considerably increase the resolution and accuracy
of its forecast capabilities. SCE will also implement the NGWMS which will allow for more accurate
forecasts of weather and fuels to obtain a more accurate assessment of risk. Developing the Al models for
the NGWMS will be an effort that will extend through 2022. As part of this effort, SCE intends to make
improvements and add functionality to its existing weather and fuels visualization portal. The Weather
Visualization Portal will display the data from the NGWMS in a more efficient and expedited manner. In
addition, a more robust GUI will allow users to view more data in a shorter period of time as compared to
what is currently being used.

5. Future improvements to initiative:

SCE will be expanding the development and implementation of Al models to provide high-level forecasting
capabilities at site-specific locations representing circuits. SCE is also continuing to re-evaluate
alternatives and refinements to its weather and fuels modeling and may include some of these in the
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Corrective Action Plan it will submit to the Commission on Feb. 12, 2021 as required in Commission
President Batjer’s Jan. 19, 2021 letter to SCE. SCE will include any changes in approach, scope or cost in
Change Order Reports to this WMP.

7.3.2.6.2 Fire Spread Modeling (SA-4)
SCE will continue to use Technosylva’s fire spread modeling products, FireCast and FireSim, to understand
and quantify potential wildfire impacts to communities based on an informed scenario analysis.

1. Risk to be mitigated / problem to be addressed:

SCE’s fire spread modeling capabilities must be able to provide adequate risk and consequence
information for SCE to be more precise in its PSPS decisions and limit the number of customers impacted
by de-energizations. Depending on the location, some wildfires will be more impactful, regardless of size,
due to the presence of populations, buildings, and utility assets in the area, among other factors. This type
of information could help fire spread models better estimate where the greatest impacts will take place
during critical fire weather events and enable more targeted, proactive de-energization decisions.

2. Initiative selection:

SCE plans to use advanced fire spread modeling tools—Technosylva’s FireCast and FireSim >
applications—to simulate "what if scenarios" to predict various fire ignition and consequence outputs
such as fire perimeter size, structures impacted, populations affected, and injury and death. Prior to
deployment, SCE is undertaking an extensive evaluation of FireCast and FireSim for the applications’ ability
to estimate the impacts that fire activity will have on a particular area (i.e., wildfire consequences). The
evaluation process will inform how these applications should be integrated into PSPS protocols.

SCE is working on a fuels mapping project that will provide an updated, realistic assessment of fuel amount
and type across the landscape. Surface fuels and canopy characteristics data are key inputs into producing
accurate fire behavior and risk outputs for both daily risk forecasts and on-demand spread predictions
and can have dramatic effects on the modeling output. SCE will add a subscription service to keep the
surface and canopy fuels layer current to ensure that the latest vegetation information (e.g., reflecting
landscape changes caused by fires, landslides, blowdown, urban growth, etc.) is incorporated into the fire
simulations going forward. The alternative to having an updated fuels layer is to rely on existing data sets.
However, when FireCast and FireSim were first implemented in 2020, SCE used a LANDFIRE 2016 fuels
dataset. This dataset produced less than accurate fire behavior modeling results (when compared to
actual events) necessary to meet SCE’s operational needs, leading SCE to conclude that more enhanced
and accurate fuels were needed.

Finally, SCE will add supporting services and undertake additional analyses to further advance its ability
to model fire spread in its service area. While this initiative does not reduce ignition risk or consequence

55 As described in SCE’s 2020 WMP, FireCast is an application that provides a 3-day forecast of potential fire ignitions
across the SCE service area and FireSim provides real-time simulation modeling to derive potential fire impacts for
active suppression response or weather event planning.
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directly, the output of these models will help SCE coordinate response to protect critical assets during
active wildfire events and may be used as an input into PSPS decision-making.

SCE develop an RSE for this enabling activity as it does not directly reduce wildfire or PSPS risk or
consequence. Rather, this activity enables more effective execution of other wildfire mitigation activities,
and the RSE calculations for those activities in the future will reflect these benefits.

3. Region prioritization:
The Technosylva modules will be used to run scenarios across SCE’s HFRA.

4. Progress on initiative (amount spent, regions covered) and plans for next year:
In 2020, SCE implemented both FireCast and FireSim. Technosylva provided licenses to SCE's Fire Scientist
and Fire Meteorologist and conducted extensive training on the FireCast and FireSim applications.

SCE also moved forward with its Fuels Mapping Project (previously SA-6 Surface & Canopy Fuels Mapping
in SCE’s 2020 WMP) to update the surface fuels and canopy characteristics within these applications. As
part of this project, SCE is developing methods for fuels classifications, assessing non-burnable areas,
updating land disturbances, and conducting a thorough assessment of vegetative conditions across the
SCE service area using publicly available remote sensing data. Performing such an update increases the
accuracy of fire spread modeling simulations.

Finally, SCE in 2020 initiated its evaluation of the FireCast and FireSim applications for potential
integration into PSPS decision-making. The evaluation will provide insight into how the risk and
consequence scores are tied back to specific assets and test the applications’ features and functionality.
Additionally, the evaluation will help to determine the accuracy and trustworthiness of the models, by
running fire simulations for current incidents and “what if” scenarios and comparing the outputs with
observed fire behavior and spread. In 2021, SCE will implement FireCast/FireSim consequence data into
the PSPS decision-making during a test phase. SCE will also work to incorporate additional layers and
analyses to support the maturation of the FireCast/FireSim models.

SCE’s fire spread modeling efforts will be of increasing importance moving forward as information about
wildfire impacts on communities will be key in reducing the de-energization footprint during PSPS events.
As a result, SCE anticipates the need to undertake a number of projects and enhancements in 2021 to
take wildfire modeling to the next step:

e The Surface and Canopy Fuels Layer Subscription Service will allow Fuels Mapping updates to be
performed at a regular cadence, improving the accuracy of the fire simulation outputs. The
subscription may include regular updates to land disturbances that incorporate burn scar
perimeters and new land development projects.

e The Risk Associated with Value Exposure (RAVE) Analysis will produce service area-wide risk
metrics that uses advanced prediction modeling to support the analysis of how populations and
assets will be affected by a utility-caused ignition, based on a set of static and dynamic risk factors.
Static risk factors incorporate conventional attributes such as population demographics,
population socioeconomics, social vulnerability and egress, while dynamic risk factors take into
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account exposure modeling that leverages the SCE weather and climatology data to define
exposure firesheds that vary as weather conditions change.

e The Herbaceous Live Fuel Moisture Model Subscription Service will ensure that SCE has regular
access to the modeling output that estimates live fuel moisture, which serves as a critical, direct
input into all fire spread modeling calculations.

e SCE will perform a PSPS Asset Risk Analysis and Integration to determine if potential PSPS de-
energization of assets is necessary when considering the possible consequence provided by
FireCast asset risk metrics. By analyzing the correlation between the 2020 PSPS events and
FireCast risk metrics, SCE will be able to better evaluate de-energization candidates. Fire Science
will develop a methodology to incorporate this information into the PSPS decision making
process.

e SCE will enlist Fire Behavior Analysis Consulting Support to assist with the daily monitoring of fires
throughout the SCE service area by a qualified Fire Behavior Analyst (FBAN). The support will
include on-demand FBAN services to document, monitor, and simulate large fire events with
advanced analysis and reporting during large fire outbreaks.

e SCE plans to make FireCast, FireSim, and WRRM Upgrades®®to address new and emerging needs
that may require the use of new metrics, analytic tools, and additional data. The upgrades will
also cover changes that will likely be needed to account for the new output from the NGWMS,
such as higher resolution data.

The updated fuels layers (Surface and Canopy Fuels, Herbaceous Live Fuel Moisture) will improve the
accuracy of the FireSim calculations, while the RAVE and PSPS Asset Risk analyses will inform how to
integrate FireCast and FireSim into PSPS decision-making by creating a single composite score of asset
risk. The Fire Behavior Analysis Consulting Support will provide additional support to help SCE monitor fire
activities and run fire simulations. Finally, the FireCast, FireSim and WRRM upgrades will provide
necessary software upgrades.

5. Future improvements to initiative:

Depending on the results of the evaluation phase, SCE will look to perform a full integration of
FireCast/FireSim into its PSPS operations. SCE is also continuing to re-evaluate alternatives and
refinements to its fire spread modeling and may include some of these in the Corrective Action Plan it will
submit to the Commission on Feb. 12, 2021 as required in Commission President Batjer’s Jan. 19, 2021
letter to SCE. SCE will include any changes in approach, scope or cost in Change Order Reports to this
WMP.

%6 The implementation of WRRM (RA-1 - Expansion of Risk Analysis in SCE’s 2020 WMP) was previously a WMP
activity and was discussed in this chapter in the 2020 WMP. SCE includes a write-up of the WRRM implementation
within the Risk Assessment and Mapping Chapter in SCE’s 2021 WMP. Please refer to Section 7.3.1 for more details.
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7.3.3 Grid Design and System Hardening
Report detailed information for each initiative activity in which spending was above 50 over the course of
the current WMP cycle (2020-2022).

In 2021, SCE advances many of its proven Grid Design and System Hardening activities presented in its
2020 WMP. In addition, SCE will implement several new risk mitigation activities identified and evaluated
through lessons learned and further risk and engineering analyses. Finally, SCE has completed certain Grid
Design and System Hardening activities presented in its 2020 WMP and therefore will not be continuing
these programs in 2021. Those completed activities reduced wildfire risk for the company and helped to
inform SCE’s 2021 WMP.

SCE notes that there are a number of WSD-identified initiatives in this section that are not driven by
wildfire risk mitigation and are performed by SCE as part of its routine operations (e.g., capacitor
maintenance and replacement) or are conducted as part of other mitigation activities [e.g., crossarm
maintenance, repair and replacement in HFRI are conducted as part of HFRI inspections and Remediations
(IN-1.1 and IN-1.2) as described in Sections 7.3.4.9.1 and 7.3.4.10.1]. As such, SCE does not have specific
WMP activities corresponding to these, and notes this in more detail for each activity.

7.3.3.1 Capacitor maintenance and replacement program

Capacitors are a critical component and SCE has historically had maintenance and infrastructure
replacement programs for capacitors preceding dedicated wildfire mitigation activities. SCE does not view
this activity as a specific wildfire mitigation effort and will continue with capacitor maintenance and
replacement as described in further detail in SCE’s 2021 GRC*’.

1. Risk to be mitigated / problem to be addressed:

In addition to voltage support, capacitors play a critical role in helping avoid or limit overload conditions
on distribution circuits during times of high electricity demand. Aging increases the potential for capacitor
bank equipment failures, as does normal degradation during operations.

2. Initiative selection:

To help avoid in-service malfunction or failure, SCE routinely inspects capacitors as part of its compliance-
based inspection programs. If any degradation in capacitor condition or associated hardware is observed,
they are remediated as part of the compliance-based maintenance programs. These inspection and
maintenance programs are described in Section 7.3.4.10.1. Capacitors are also replaced when field
personnel or engineers identify capacitors that are not functioning or have failed in service. Since
capacitor maintenance and replacement activities are not driven by wildfire or PSPS risk reduction, but
rather performed as part of traditional programs, program selection and design was not driven by risk
analysis or RSE calculations.

3. Region prioritization:

7 A.19-08-013%4, Exhibit SCE-02, Vol. 1, Pt. 1, pp. 71-74
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There is no regional prioritization for capacitor maintenance and replacements. They are performed
across SCE’s service area based on inspection results and priority assigned to the findings. Since overhead
detailed inspections are combined with HFRI inspections in SCE’s HFRA, regional prioritization in HFRA
follows the same approach as described in Section 7.3.4.10.1. Capacitors that are replaced based on field
or engineering feedback are replaced in the order they are identified. However, if there is an identified
voltage issue on the circuit, the capacitor replacement for that circuit is prioritized.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

In 2020, SCE continued to refine its monitoring system to aid with maintenance and inspections of
capacitor applications. SCE details its near- and longer-term plans for capacitor maintenance and
replacement in its 2021 GRC.

5. Future improvements to initiative:

Over the next three years, SCE expects to refine its ability to remotely monitor capacitor performance to
improve its inspection and maintenance efforts. The industry has developed guidance for fusing to
minimize the impacts of capacitor unit failure modes,*® and SCE uses this guidance to select fuses for its
capacitor banks.

7.3.3.2 Circuit breaker maintenance and installation to de-energize lines upon detecting a fault

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

In 2019, SCE initiated a program to deploy Fast Curve (FC) settings at substation CB relays and developed
a plan for upgrading non-compatible and/or older vintage electrochemical and microprocessor relays for
HFRA feeder circuits between 2020-2022.

1. Risk to be mitigated / problem to be addressed:

When a fault on the line occurs, it takes a circuit breaker and relay time to detect and respond. The
duration of the CB response time contributes to fault duration and energy that can lead to ignitions due
to heating, arcing, and sparking.

2. Initiative selection:

Fault durations can be reduced with FC operating settings at the substation CB relay by enabling quicker
fault detection and fault clearing. FC settings reduce fault energy by increasing the speed with which a
relay reacts to most fault currents, and can reduce heating, arcing, and sparking for many faults compared
to conventional settings. For SCE to have the capability to toggle between normal and FC operating
settings during high fire threat conditions, it requires CB relays to have the newer microprocessor-type
relays. In prior years, SCE targeted updates to circuits serving HFRAs that had CBs with existing
microprocessor-based relays. These previous activities concentrated on relay setting updates and not
relay hardware replacements. In 2021-2022, the targeted scope requires new and replacement hardware
to accommodate the updated operational settings.

8 For example, IEEE Std C37.43 — IEEE Standard Specifications for High Voltage Expulsion, Current-Limiting, and
Combination-Type Distribution and Power Class External Fuses, with Rated Voltages from 1 kV through 38 kV, Used
for the Protection of Shunt Capacitors.
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A greater portion of the 2021 activity requires relay hardware upgrades to accommodate the FC settings
integration, which are more costly than setting upgrades that do not require hardware replacement.
Despite this, the RSE for this activity is high, therefore, SCE deemed it prudent to undertake this activity
now to reduce the number of faults that could lead to ignitions.

3. Region prioritization:
Prioritization is based on construction and scheduling feasibility rather than region. Relays that require
extensive engineering or that have operational considerations are planned for 2021-2022.

4. Progress on initiative (amount spent, regions covered) and plans for next year:

In 2019, SCE met its WMP goal of updating settings for existing, compatible microprocessor CB relays and
performed the field analysis to determine continuing scope of work. In 2020 SCE installed FC settings on
109 relays and associated FC settings, exceeding its target of 55 relays. SCE’s current plan includes 60 relay
unit replacements and upgrades in 2021, and up to 86 if operationally feasible. SCE’s goal is to have FC
settings capability for every CB in SCE’s HFRA by 2022.

5. Future improvements to initiative:

SCE expects to complete upgrades to all CBs in HFRA by 2022. SCE does not have specific improvements
planned at this time but is exploring increasing the sensitivity of the relay settings while avoiding false
operations.

7.3.3.3 Covered conductor installation

7.3.3.3.1 Covered Conductor (SH-1)

In 2021 SCE continues its Wildfire Covered Conductor Program (WCCP), a multi-year program initiated in
2018 that replaces bare overhead conductor with covered conductor in HFRA. SCE also continues installing
covered conductor in HFRAs during post-fire restoration work (outside of the WCCP). Poles that require
replacement as part of WCCP are replaced with Fire Resistant Poles (FRP).

1. Risk to be mitigated / problem to be addressed:

Analysis of historical ignition and fault data in SCE’s HFRAs showed that contact from objects (such as
vegetation, metallic balloons, or debris) and wire-to-wire faults were associated with approximately 60%
of suspected wildfire initiating events. In addition to those drivers, fault conditions can weaken and
sometimes cause conductor failures, resulting in energized wire-down events, which in turn could result
in electrical arcing in the air or on the ground leading to ignitions. From 2015 to 2019, 10% of ignitions
were due to conductor failures.

Wood poles supporting overhead equipment and conductors are susceptible to ignitions caused by
equipment on the pole failing, structural damage due to woodpeckers, or from damage from fire on the
ground. Burned poles can also cause other equipment on the pole to fail making service restoration after
a fire more difficult.

2. Initiative selection:
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Based on benchmarking and industry research, SCE identified insulated or covered conductor as a viable
alternative to reduce overhead conductor faults associated with CFO or adjacent conductors, thereby
reducing the risk of ignitions. SCE evaluated the effectiveness of covered conductor deployment in its
HFRA based on historical analysis of ignitions, expert judgment, and industry benchmarking analysis®°.
This included conducting lab tests of covered conductor under different types of contact with foreign
objects (such as metallic balloons and vegetation) and wire-down fault current. SCE utilized its enterprise-
level RAMP risk model to evaluate the scale of deployment of covered conductor, and validated this
initiative as the most practical option to reduce ignitions in SCE’s HFRA considering expected risk
reduction, cost, time to deploy, resource availability, and ease of long-term maintenance and repair. SCE
evaluated alternatives such as reconductoring with heavier gauge wire that would be less prone to faults
and undergrounding that would eliminate most fault conditions. However, bare wire is less effective in
reducing faults or ignitions associated with contact with wires or foreign objects, and undergrounding
requires more upfront costs and has a long lead time for deployment, making expedient risk reduction
challenging.

To reduce the risk of fires and fire damage to poles and equipment, when poles need to be replaced in
HFRA, SCE replaces them with fire resistant composite poles if the pole supports equipment or is in a
woodpecker prone area. If the replaced pole is not supporting equipment and is not in a woodpecker
prone area, or if there are supply shortages of fire-resistant composite poles, SCE wraps the new wood
pole with fire resistant wrapping. This approach is applied for several programs that require pole
replacement, including WCCP. This includes FRPs installed in HFRA but outside of WCCP. Fire resistant
composite poles reduce the POI by providing tracking and arcing resistance at the pole top from electrical
equipment. Fire resistant composite poles and fire resistant wrapped poles also increase grid resiliency
by preventing the pole from burning and failing during a ground fire at the pole, protecting electrical
equipment from fire damage and facilitating restoration after a wildfire.

The RSE® for this initiative is among the highest of all WMP activities analyzed because covered conductor
is effective at mitigat