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10-Year Electrical Undergrounding Plan Guidelines 1

1. Executive Summary

This document sets forth the Office of Energy Infrastructure Safety's (Energy Safety’s) 10-Year
Electrical Undergrounding Plan (EUP) Guidelines pursuant to Public Utilities Code section
8388.5.

1.1 Authority

Energy Safety has authority under Government Code section 15475.6 to “adopt guidelines
setting forth the requirements, format, timing, and any other matters required to exercise its
powers, perform its duties, and meet its responsibilities described in sections 326, 326.1, and
326.2 and Chapter 6 (commencing with section 8385) of Division 4.1 of the Public Utilities
Code.”

1.2 Purpose and Scope

Pursuant to Public Utilities Code section 8388.5,* a Large Electrical Corporation can prepare
and submit a 10-year plan for undergrounding electrical distribution infrastructure to Energy
Safety for review and approval. The plan must satisfy the requirements of section 8388.5(d)(2)
and contain all required components.

These EUP Guidelines (Guidelines) set forth substantive and procedural requirements for
Large Electrical Corporations? to prepare and submit plans. The Guidelines apply to Large
Electrical Corporations in the State of California.

! All statutory references are to the Public Utilities Code unless otherwise specified.

2 Per statute, a Large Electrical Corporation refers to an electrical corporation with at least 250,000 customer
accounts. Section 8388.5(b) limits participation in the program to these entities.
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Technical Guidelines

2.1 Overview of Electrical Undergrounding Plan
(EUP) Required Elements

The elements of the EUP are described in the following sections of these Guidelines:

a.

Basic Information on the Large Electrical Corporation, as described in Section 2.2
of these Guidelines.

Demonstration of Substantial Risk Reduction, including a Plan Mitigation
Objective® and supporting Plan Tracking Objectives and targets, as described in
Section 2.3 of these Guidelines.

The Project Acceptance Framework that the Large Electrical Corporation will use
to create the list of Undergrounding Projects included in the EUP and to maintain
the list of Undergrounding Projects throughout the EUP 10-year period, as outlined
in Section 2.4 of these Guidelines.

Project Timelines, Workforce Development Plan, Costs and Benefits, and
Nonratepayer Funding Sources that fulfill other statutory requirements, as
described in Section 2.5 of these Guidelines.

EUP Progress Report 0, which includes the initial list of Undergrounding Projects
and required data reporting, as described in Section 2.6 of these Guidelines.

Narrative description of the Large Electrical Corporation’s Risk Modeling
Methodology and decision-making metrics, as described in Section 2.7 of these
Guidelines.

Reporting Metrics, including Project-Level, Portfolio-Level, and System-Level
reporting requirements, as described in Section 2.8 of these Guidelines.

2.2 Basic Information

The EUP must include basic information about the Large Electrical Corporation, including,
but not limited to:

a.

The legal name of the Large Electrical Corporation.

3 “Plan Mitigation Objective” means the amount of change in risk (wildfire and reliability) that is necessary to
meet the substantiality requirements of section 8388.5(d)(2). See Appendix A (Definitions) for a complete list of
defined terms.
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b. The number of customer accounts to show qualification as a Large Electrical
Corporation.

c. Alist of the persons responsible for preparing the EUP, including executive-level
owner with overall responsibility; program owners with responsibility for specific
components; and the primary contact for Energy Safety and stakeholder general
questions. Include names, titles, areas of responsibility, and contact information.

2.3 Demonstration of Substantial Risk
Reduction

Pursuant to section 8388.5(d)(2), the EUP can only be approved if it will (1) “substantially
increase electrical reliability by reducing the use of public safety power shutoffs, enhanced
powerline safety settings, deenergization events, and any other outage programs,” and (2)
“substantially reduce the risk of wildfire.” To support this, the EUP must include the Plan
Mitigation Objective, Plan Tracking Objectives, and other specific tracking objectives and
targets as described below.

2.3.1 Plan Mitigation Objective

The Plan Mitigation Objective is the total amount of change in risk (wildfire and reliability)
that is necessary to meet the requirement of section 8388.5(d)(2). This change in risk must
account for only the reduction due to Undergrounding Projects (see Core Capabilities Section
2.7.5) and be measured on a pro rata basis.

The Large Electrical Corporation must set a Plan Mitigation Objective for the EUP and provide
a supporting narrative and data in the EUP demonstrating how the EUP will achieve the Plan
Mitigation Objective. In order to achieve the Plan Mitigation Objective, the Large Electrical
Corporation will select projects (consisting of individual isolatable Circuit Segments) during
the 10-year EUP.

The narrative must address the following:

Explanation of the basis of the Plan Mitigation Objective.

b. The source for the risk and reliability scores used to set the Plan Mitigation
Obijective.

c. Minimum levels of Ignition Risk and Outage Program Risk reduction as set forth in
the Portfolio-Level Standards.

d. Overview of the implementation approach for the EUP (e.g., to reduce risk on the
highest risk Circuit Segments first, or to select the most feasible for
Undergrounding first) and an explanation of how the implementation approach
will achieve the Plan Mitigation Objective.

e. Anoverview of how the Project Acceptance Framework, project timelines, plan for
workforce development, nonratepayer funding, Progress Report 0, Risk Modeling,
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and Reporting Metrics all support the Plan Mitigation Objective (see Sections 2.4 -
2.8 of these Guidelines).

A concise summary and clear presentation of the metrics and standards for the
Portfolio of Undergrounding Projects and supporting Project-Level metrics.
Instructions for developing and calculating these metrics are found in the Risk
Modeling Section 2.7 of these Guidelines.

A summary of how Undergrounding Projects with multiple Subprojects (including
any non-undergrounding Subprojects) will be reported and how the amount of risk
reduced by these Undergrounding Projects will be allocated between the EUP
Undergrounding Subprojects and non-undergrounding Subprojects as described
in Section 2.7.5 of these Guidelines. In this section of the narrative, the Large
Electrical Corporation must provide:

i.  Adescription of how the Project-Level Standard is evaluated in a manner
which includes the effects of both Undergrounding Subprojects and non-
undergrounding Subprojects.

ii.  Adescription of how Portfolio-Level metrics disaggregate the effects of
non-undergrounding Subprojects for the measurement of the Plan
Tracking Objectives and the Plan Mitigation Objective.

iii.  Adescription of how System-Level metrics disaggregate the effects of non-
undergrounding Subprojects and any system hardening work on non-
Portfolio Circuits for the measurement of the Plan Tracking Objectives and
the Plan Mitigation Objective.

. Explanatory graphs and figures.

Specific citations to any other EUP content that supports the Plan Mitigation
Obijective.

A Target/Timeline Table with the following information about the timelines for
completion, unit cost targets, mileage targets, anticipated start and end dates, risk
reduction, and cost targets for each year of the EUP. Ignition Risk and Outage
Program Risk must be reported as described in Section 2.8.5.1. The information
must be in table format in the EUP narrative and included as an Excel workbook.

i. Yearof EUP;
ii. Dates foryear of EUP;
iii.  Underground mileage completion targets (per year and cumulative);
iv.  Miles of overhead line deenergized;
v.  Miles of Undergrounding in the Project Planning and Construction Phases;
vi.  Unit cost targets for each year covered by the EUP;

vii.  Risk reduction in instantaneous Ignition Risk for risk at year 10;



viii.  Cumulative Ignition Risk reduction* anticipated at the end of the expected
lifetime (defined as 55 years) of the infrastructure;

ix.  Increase ininstantaneous Outage Program Risk reliability for risk at year 10;
and

X.  Cumulative Outage Program Risk reduction® anticipated at the at the end
of the expected lifetime (defined as 55 years) of the infrastructure.

4 The cumulative Ignition Risk reduction is defined as the difference between the cumulative collective Ignition
Risk and Baseline cumulative Ignition Risk, measured at the System-Level, as detailed in Section 2.7.3 of these
Guidelines.

* The cumulative Outage Program Risk reduction is defined as the difference between the cumulative collective
Outage Program Risk and Baseline cumulative Outage Program Risk, measured at the System-Level, as detailed
in Section 2.7.3 of these Guidelines.
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2.3.2 Plan Tracking Objectives

To track and evaluate progress toward the Plan Mitigation Objective, the EUP must also
include specific Plan Tracking Objectives. The Plan Tracking Objectives will be used to assess
how the Portfolio of projects develops over time and whether the Large Electrical Corporation
is on track to meet the Plan Mitigation Objective. The Plan Tracking Objectives must consist
of forward-looking, quantifiable measurements and objectives, measured at the Portfolio-
Level and System-Level, that will be used to assess progress toward the Plan Mitigation
Obijective.

The list of Plan Tracking Objectives must:

a. Bespecific, measurable, achievable, realistic, and timely outcomes for the EUP.

b. Include annual and 5-year tracking objectives.

c. Include tracking objectives based on total Overall Utility Risk Reduction.

d. Include some tracking objectives based solely on Ignition Risk Reduction and some
based solely on Outage Program Risk.

Include tracking objectives measured by risk reduced per mile.

Al 0]

Include tracking objectives measured in miles of overhead line deenergized.
g. Include tracking objectives measured in number of projects that have completed
Screens 3 and 4.

The Independent Monitor® will use the Plan Tracking Objectives, and other EUP objectives to
assess the Large Electrical Corporation's progress with implementation of its EUP. The Plan
Tracking Objectives will be tracked in all Progress Reports pursuant to sections 8388.5(f)(3)
and 8388.5(g).

The Plan Tracking Objectives are the Large Electrical Corporation’s current forecast plan for
meeting the Plan Mitigation Objective. Each Progress Report must use performance metrics
to compare and update the Plan Tracking Objectives. The Progress Report must explain the
reasons for any changes to the Plan Tracking Objectives.

The EUP must contain a narrative setting forth the process the Large Electrical Corporation
will use to compare and update Plan Tracking Objectives in each Progress Report.

¢ See Section 4.2 below for information on the Independent Monitor and additional guidelines related to
compliance.
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2.3.3 Risk Calculations for non-Undergrounding
Subprojects

If the Undergrounding Project includes non-undergrounding Subprojects, the non-
undergrounding work is counted as follows:

a. Project Threshold (see Sections 2.4.3.2 and 2.7.5): for purposes of determining if the
Circuit Segment meets a Project Threshold, use the risk score for the entire Circuit
Segment (including any potential non-undergrounding Subprojects).

b. Plan Mitigation Objective and Plan Tracking Objectives (see Sections 2.3.1, 2.3.2
and 2.7.5): for purposes of determining progress towards and compliance with the
Plan Mitigation Objective and Plan Tracking Objectives, only use the risk reduction
attributed to the Undergrounding Subprojects.

c. Comparative Metrics (see Section 2.7.10): for purposes of comparative metrics, use
the risk reduction for the entire Circuit Segment when determining whether the
project meets the Project-Level Standard, but only apply the risk reduction attributed
to the Undergrounding Subprojects towards the Plan Mitigation Objective.

2.3.4 Risk Calculations for Projects Extending Beyond a
Confirmed Project Polygon

If the scope of a project changes to include sections outside of the Confirmed Project Polygon
(see Sections 2.4.2.4 and C.4.2), risk for the project is counted as follows:

a. Expansion outside of a Confirmed Project Polygon: in the event that a portion of
another Circuit Segment outside of the Confirmed Project Polygon is added to a
project, use the risk reduction for the full (expanded) project for determining the
contribution towards the Plan Mitigation Objective and use only the work inside the
original Confirmed Project Polygon for determining whether the project meets the
Project-Level Standard (see Section 2.7.9.2).

2.3.5 Risk Calculations for Projects in Wildfire Rebuild
Areas

If the Circuit Segment is in a Wildfire Rebuild Area (see Section 2.4.3.1), risk for the Circuit
Segment is calculated as follows:

a. Project Threshold (see Sections 2.4.3.2,2.7.5 and Appendix C.1.10 ): The Pre-Wildfire
distribution infrastructure and associated risk scores are used to determine if the
Circuit Segment meets the Project Thresholds.
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b. Screen 3 Comparisons (see Sections 2.4.5 and 2.7.10): for purposes of the Screen 3
Comparative Metrics, the Pre-Wildfire distribution infrastructure and associated risk
must be used as the comparison Baseline.

c. Plan Mitigation Objective and Plan Tracking Objectives (see Sections 2.3.1,2.3.2
and 2.7.5): the risk reduction from a Wildfire Rebuild Area Undergrounding Project is
compared to Pre-Wildfire distribution infrastructure and associated risk scores for
purposes of determining progress towards the Plan Mitigation Objective and Plan
Tracking Objectives.

2.4 Project Acceptance Framework

Pursuant to section 8388.5(c)(2), the Large Electrical Corporation must identify
Undergrounding Projects in its EUP. The Project Acceptance Framework is a multi-step
process that the Large Electrical Corporation must establish and use to determine which
Circuit Segments can be considered Undergrounding Projects, and, if undergrounded, will
substantially increase electrical reliability” and substantially reduce the risk of wildfire.

The Large Electrical Corporation must list all Circuit Segments?®in its service territory (the “All
Circuit Segment List”), apply the Project Acceptance Framework to that list, and include the
results in the EUP as described below. The Large Electrical Corporation must demonstrate
that projects successfully passing through the Project Acceptance Framework contribute to
achieving the Plan Mitigation Objective.

The Project Acceptance Framework has four screens:
Screen 1: Circuit Segment Eligibility
Screen 2: Project Information and Alternative Mitigation Comparison
Screen 3: Project Risk Analysis

Screen 4: Project Prioritization and Finalization

" Increased reliability is measured through the reduction of the use of Public Safety Power Shutoffs, enhanced
powerline safety settings, deenergization events, and any other outage programs, pursuant to section
8388.5(d)(2).

& For purposes of these Guidelines, “Circuit Segment” means an isolatable circuit segment.
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2.4.1 Project Progression Through Screens

The Project Acceptance Framework has a procedure for progressing a Circuit Segment
through the four screens:

Screen 1 Procedure. The EUP must apply Screen 1 (Circuit Segment Eligibility) to all Tier 2 or
3 High Fire Threat District (HFTD) and non-HFTD Circuit Segments and any Wildfire Rebuild
Areas at the time of EUP filing. The Large Electrical Corporation must identify any Wildfire
Rebuild Areas using the procedure described by the Large Electrical Corporation pursuant to
Section 2.4.3.1 below. Circuit Segments that are not located in a Wildfire Rebuild Area or a
Tier 2 or 3HFTD (“Out of Area Circuit Segments”) are eliminated in Screen 1. Each Circuit
Segment that is located in a Wildfire Rebuild Area or a Tier 2 or 3 HFTD is then evaluated to
determine if the Circuit Segment meets the risk score criteria for eligibility. In-Area Circuit
Segments that meet the risk score criteria are “Eligible Circuit Segments” and proceed to
Screen 2. In-Area Circuit Segments that do not meet the risk score criteria are “Ineligible
Circuit Segments” and do not proceed to Screen 2.

Screen 2 Procedure. The EUP must apply Screen 2 (Project Information and Alternative
Mitigation Comparison) to all Eligible Circuit Segments. Circuit Segments that pass Screen 2
are considered “Undergrounding Projects” and can proceed to Screen 3. These
Undergrounding Projects constitute the list of Undergrounding Projects that must be
identified in the EUP pursuant to section 8388.5(c)(2).

Screen 3 Procedure. The EUP must apply Screen 3 (Project Risk Analysis) to all
Undergrounding Projects for which the Large Electrical Corporation has sufficient
information. Projects that pass Screen 3 are reported as “Confirmed Projects.”

Screen 3 must be applied to a Portfolio of at least 25 individual Undergrounding Projects at
the time of EUP filing.

Screen 4 Procedure. The EUP must apply Screen 4 (Project Prioritization and Finalization) to
all Confirmed Projects at the time of EUP filing. Projects that pass Screen 4 are “Prioritized
Projects.”

The Large Electrical Corporation must detail the implementation approach it will use for each
screen. The general requirements of each screen, including the minimum data and
information requirements, are further described in the Sections below.



Figure 1 provides a high-level overview of the Project Acceptance Framework process.

Figure 1. Project Acceptance Framework Flowchart
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Figure 1 illustrates the Project Acceptance Framework process.
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2.4.2 Incorporating Changes

2.4.2.1 Changes to Circuit Segment Information

After the EUP is filed, the Large Electrical Corporation must account for new information
(such as project-specific information obtained through scoping and other project work),
model version and calibration changes (such as those detailed in Section 2.7.5.2), and
updates to HFTD maps or new Wildfire Rebuild Areas.

In each Progress Report, the list of Circuit Segments provided to Energy Safety, and
associated risk scores, must be the same list and scores used at that time by the Large
Electrical Corporation for risk modeling and decision-making. This list, at minimum, must
include changes to risk scores through completion of Undergrounding Projects performed via
the EUP, or any other wildfire mitigation activity.

Additionally, risk scores for each Circuit Segment must be updated to account for modeled
effects of application of the EUP and other wildfire mitigation/hardening, until such time as a
model calibration or version update takes place and assigns new risk scores directly.

If any changes occur on a Circuit Segment before it has passed Screen 3, then Screen 1 and
Screen 2 must be reapplied. This could result in Circuit Segments being added or removed
from the EUP. The Out-of-Area Circuit Segment list, In-Area Circuit Segment list, Eligible
Circuit Segment list, Ineligible Circuit Segment list, and the list of Undergrounding Projects
must all be updated. Information in the Screen 2 comparison must also be updated.

The EUP narrative must describe the process the Large Electrical Corporation will use to
update this information in Progress Reports.

2.4.2.2 Subprojects

During the scoping process, the Large Electrical Corporation may divide an Eligible Circuit
Segment into one or more Subprojects. Subprojects may be created for operational reasons,
such as differences in expected completion times of portions of the undergrounding work
(referred to as Undergrounding Subprojects). Subprojects may also be created to reflect that
a portion of the Circuit Segment will be treated with a different wildfire mitigation (referred to
as a non-undergrounding Subproject). If a Circuit Segment does not have multiple
Subprojects during the scoping process, then it should be reported as a single Subproject.

The EUP narrative must include a detailed description of the decision-making process the
Large Electrical Corporation will use to determine when to divide a Circuit Segment into
Subprojects. This narrative must include a list of possible reasons for division, with a detailed
explanation of each.
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2.4.2.3 Other Anticipated Changes

The Large Electrical Corporation must provide a narrative describing any other expected or
known changes likely to occur and how those changes will be incorporated into the EUP.

2.4.2.4 Physical Changes to a Circuit Segment

The EUP must account for physical changes to a Circuit Segment such as relocating lines for

operational reasons, the addition or removal of equipment that redefines the endpoints of a

Circuit Segment, or changes in alignment due to undergrounding itself, among other factors.
These changes are accounted for in three ways.

First, the Circuit Segments must be represented by unique identification names, which are
unique both spatially and temporally, meaning a name cannot be reused for a “new” Circuit
Segment. A Circuit Segment is considered “new” and requires a new Circuit Segment ID if
equipment that defines the boundaries between Circuit Segments (e.g. circuit breakers and
reclosers) are moved, removed, or added. See the introduction of Appendix C.1 for details.

Second, the evolution of Circuit Segments is tracked in the Circuit Segment Changelog table,
linking the prior Circuit Segment ID to the new one (See Section C.1.7 of Appendix C).

Third, a Confirmed Project is defined by the boundaries of the Confirmed Project Polygon that
encompasses the entire Circuit Segment on which the Undergrounding Project is defined. The
Confirmed Project Polygon is fixed once the Circuit Segment becomes a Confirmed Project.
Further details on the Confirmed Project Polygons are defined in Appendix C.4.2. Changes to
proposed work on each Undergrounding Project do not need to be re-evaluated or passed
through the screens again due to a physical change to the underlying Circuit Segment unless
the work would take place outside the Confirmed Project Polygon, in which case additional
justification will be required. Any Project or Subproject which has assets outside of the
Confirmed Project Polygon must have a justification in the C.1.14 Subproject Table.

The EUP narrative must describe the process the Large Electrical Corporation will use to
update this information in Progress Reports.

2.4.3 Screen 1: Circuit Segment Eligibility

Screen 1 (Circuit Segment Eligibility) is the procedure within the Project Acceptance
Framework that identifies relevant Circuit Segments and creates the List of Eligible Circuit
Segments.
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2.4.3.1 Identification of Circuit Segments Inside and Outside of Tier 2 or
3 High Fire-Threat Districts and Wildfire Rebuild Areas

In Screen 1, the Large Electrical Corporation must identify all Circuit Segments in its service
territory (All Circuit Segments) and specify which Circuit Segments are located in a Wildfire
Rebuild Area or Tier 2 or 3 High Fire-Threat District (“In-Area Circuit Segments”). If a Circuit
Segment has portions both within and outside of a Tier 2 or 3 HFTD, each span crossing the
Tier 2 or 3HFTD boundary and up to two adjacent spans outside of a Tier 2 or 3 HFTD may be
considered for undergrounding.

For each Circuit Segment, the following risk scores must be reported: Overall Utility Risk
Score; Ignition Consequence Score; and Outage Program Likelihood Score. Section 2.7.9 of
these Guidelines details the requirements for these risk scores. Additionally, each Circuit
Segment must be identified by location, indicating whether the Circuit Segmentisin a Tier 2
or 3 High Fire-Threat District; in a Wildfire Rebuild Area; or not located in either a Tier 2 or 3
HFTD or a Wildfire Rebuild Area. Appendix C.1.6, Circuit Segment Identification Table, and
C.1.8, Circuit Segment Risk Score Table, give instructions for the type of information required
in Screen 1.

The EUP narrative must describe the process the Large Electrical Corporation will use to
identify Wildfire Rebuild Areas and the corresponding affected Circuit Segments. The Large
Electrical Corporation must include a narrative in the Progress Reports describing identified
Wildfire Rebuild Areas and providing information on the wildfire date, time, location, affected
Circuit Segments and facilities impacted. The narrative must indicate if any distribution
infrastructure damaged in the wildfire has already been rebuilt. Only Circuit Segments that
have been damaged by wildfire and have not previously been rebuilt are eligible.

The EUP must include the following information in the EUP narrative or an additional table:

a. Thetotal number of Circuit Segments within the Large Electrical Corporation service
territory;

b. The total number of Circuit Segments located within a Tier 2 or 3 HFTD;

c. Thetotal number of Circuit Segments located within a Wildfire Rebuild Area; and

d. The total mileage of lines in all Circuit Segments in each of the above groups.

In the EUP narrative, the Large Electrical Corporation must create three lists of In-Area Circuit
Segments sorted in descending order by:

a. Overall Utility Risk Score;

b. Ignition Consequence Score; and

c. Outage Program Likelihood Score.
Each list should be shown as a table with only the top 20 highest scoring Circuit Segments,
containing all three risk scores, the county where the Circuit Segment is located, and the Tier
2 or 3HFTD Tier or Wildfire Rebuild Area that applies to the Circuit Segment.
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2.4.3.2 Identification of Risky Circuit Segments and Mitigation
Standards

Screen 1 (Circuit Segment Eligibility) ensures that the EUP limits eligibility to higher risk
Circuit Segments.

In the description of the Project Acceptance Framework, the EUP must present Project-Level
Thresholds that establish the need for risk mitigation. Additionally, the Large Electrical
Corporation must present Project-Level Standards that define a successful mitigation.
Additional information on the required Project-Level Thresholds and Standards is provided in
Section 2.7.9 of these Guidelines. The Project-Level Thresholds and Standards to be applied
to Circuit Segments are:

1. Eligible Circuit Segment Thresholds: the minimum risk score thresholds that will be
used to identify Circuit Segments that are eligible for the 10-Year EUP. These
thresholds are the High-Risk Threshold, Ignition Tail Risk Threshold, and High
Frequency Outage Program Threshold. They are further detailed in 2.7.9.1. In-Area
Circuit Segments that do not meet any of these thresholds are called Ineligible Circuit
Segments.

2. Mitigated Circuit Segment Standards: the Project-Level risk score that an Eligible
Circuit Segment must reach to be considered sufficiently mitigated under the terms of
the EUP.° These standards are the High-Risk Project Level Standard, the Ignition Tail
Risk Project-Level Standard, and the High Frequency Outage Program Project-Level
Standard. They are further detailed in 2.7.9.2.

After determining these Project-Level Thresholds and Standards, the Large Electrical
Corporation must evaluate the list of In-Area Circuit Segments to determine eligibility and
minimum mitigation needs.
The following must be included in the narrative portion of the EUP:

a. The Project-Level Thresholds and Standards;

b. The total number of In-Area Circuit Segments;

c. The number of Eligible Circuit Segments, by category; and

d

. The number of In-Area Circuit Segments that are below the eligibility thresholds
(Ineligible Circuit Segments).

° A Mitigated Circuit Segment is an Eligible Circuit Segment that has been treated to mitigate risk to the required
standard described in Section 2.7.9.2 (High Risk Project-Level Standard, High Frequency Outage Program
Project-Level Standard, Tail Risk Project-Level Standard).
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2.4.4 Screen 2: Project Information and Alternative
Mitigation Comparison

Screen 2 (Project Information and Alternative Mitigation Comparison) confirms there is
sufficient information available on a Circuit Segment and requires comparison of
undergrounding to Alternative Mitigations in order to determine which Eligible Circuit
Segments can be treated as Undergrounding Projects.

For Screen 2, the Large Electrical Corporation must conduct an analysis comparing
undergrounding to Alternative Mitigations and provide the California Public Utilities
Commission (CPUC) Cost Benefit Ratio (CBR) and all information in the CPUC Data Appendix
1% at the time the EUP is submitted to Energy Safety. The Alternative Mitigation Comparison
must include a comparison of the project to at least two Alternative Mitigations as detailed in
Section 2.7.10.

2.4.4.1 Common Set of Values and Assumptions

Screen 2 (Project Information and Alternative Mitigation Comparison) may use common
values and assumptions to develop estimates for Circuit Segments when project-specific
information is not available. Screen 2 includes calculation of risk and benefit scores; it applies
to both undergrounding and Alternative Mitigations. The EUP must include a narrative
summarizing the assumptions underlying the values and explaining the metrics used in
Screen 2. This narrative summary must be clear, concise, and comprehensive. At a minimum,
this summary must include:

a. Adescription of the metrics required by the CPUC Guidelines for the SB 884
Program.

b. Detailed description of mitigations that the Large Electrical Corporation will use
for these comparisons. Explanation of why these Alternative Mitigations are being
considered. Description of the process and criteria that the Large Electrical
Corporation will use for determining the best Alternative Mitigations for individual
project comparisons. Description of the process for identifying and evaluating new
mitigation technologies through the life of the EUP. Description of processes and
resources that will be used for deploying each Alternative Mitigation.

c. Description of any assumptions for scope, cost, extent, and wildfire risk reduction
and reliability improvements that are applicable to multiple Undergrounding
Projects. These descriptions must be provided for all activities (undergrounding
and Alternative Mitigations).

0 CPUC Resolution SPD-15 (March 7, 2024), SB 884 Program: CPUC Guidelines, Appendix 1: SB 884 Project List
Data Requirements-Preliminary https://docs.cpuc.ca.gov/SearchRes.aspx?docformat=ALL&docid=526984185.
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d. Explanation of how the need for additional easements, permits, and CEQA review
are accounted for in the assumptions for scope, cost, extent, and risk reduction
and reliability improvements.

2.4.5 Screen 3: Project Risk Analysis

2.4.5.1 Screen 3 Procedure

Screen 3 (Project Risk Analysis) is the procedure for evaluating an individual Undergrounding
Project in the context of the Portfolio of Undergrounding Projects and includes information
obtained through the project development process. Screen 3 considers the expected wildfire
risk reduction and reliability increase elements of the Plan Mitigation Objective of an
Undergrounding Project and includes comparing risk metrics for undergrounding and
Alternative Mitigations.

Screen 3 must be completed for each Undergrounding Project when the Large Electrical
Corporation has sufficient information to fulfill the modeling requirements in Section 2.7 for
that Undergrounding Project. Appendix C.1.12, Screen 3 Table, and C.1.15, Project Index
Table, give instructions for the type of information required for Screen 3.

The EUP must contain a narrative detailing how the Large Electrical Corporation will use
Screen 3 on individual Undergrounding Projects and describe the typical scoping process.
The narrative must include the Screen 3 procedure for selecting Alternative Mitigations
consistent with the instructions on Alternative Mitigation selection in Section 2.7.10. The
narrative must include a description of how project-specific information will be incorporated
into the selection of Alternative Mitigations. The narrative must include a description of how
Baseline values will be determined per Section 2.7.5, Core Capability 6. The narrative must
describe how the scoping process will be used to determine what portions of an Eligible
Circuit Segment will be undergrounded.

For each Undergrounding Project with Subprojects, Appendix C.1.14, Subproject Table,
requires the mitigation for each Subproject and a narrative with the reason for dividing the
Circuit Segment into Subprojects (using the Subproject process required by Section 2.4.2.2).

An Undergrounding Project that has completed Screen 3 can proceed to Screen 4.
Undergrounding Projects that have completed Screen 3 are reported as Confirmed Projects in
Progress Reports.

2.4.5.2 Twenty-Five Undergrounding Project Requirement

The filed EUP must include a Portfolio of at least 25 individual Undergrounding Projects
considered under Screen 3. This Portfolio must include:

a. atleast one Circuit with multiple Undergrounding Projects.
b. atleast three Undergrounding Projects with multiple Subprojects (if Subprojects will
be part of the EUP).
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c. atleast three Undergrounding Projects with non-undergrounding Subprojects (if non-
undergrounding Subprojects will be part of the EUP).

d. atleasttwo Undergrounding Projects considered for the High Frequency Outage
Program Threshold (if High Frequency Outage Program will be part of the EUP).

e. atleasttwo Undergrounding Projects considered for the Ignition Tail Risk Threshold (if
Ignition Tail Risk will be part of the EUP).

Additionally, the Large Electrical Corporation must present, in a separate section, an analysis
of at least one Undergrounding Project which the Large Electrical Corporation does not plan
on undergrounding due to factors that are captured in the Screen 2 and Screen 3 analysis.
This analysis must be presented with narrative description and associated numerical tables in
Progress Report 0, named “Example Rejected Project(s)”.

2.4.6 Screen 4: Project Prioritization and Finalization

Pursuant to section 8388.5(c)(2), the EUP must include a means of prioritizing
Undergrounding Projects based on “wildfire risk reduction, public safety, cost efficiency, and
reliability benefits.”

For Screen 4 (Project Prioritization and Finalization), the EUP must set forth a means of
prioritization and its definition for each of the factors in section 8388.5(c)(2), i.e., wildfire risk
reduction, public safety, cost efficiency and reliability benefits. If an Undergrounding Project
is divided into Subprojects, the Large Electrical Corporation must consider the different
completion times of Subprojects and the effect of staggered completion times, consistent
with the timeline requirements in Section 2.7.5, Core Capabilities 4 and 5. Additionally, the
costs, benefits, and CPUC CBR are calculated for the design variations that were used in
Screen 3, including the “Screen 3 Alternative Mitigations,” the “Project as Scoped,” and the
“Undergrounding as Scoped.” Appendix C.1.13, Screen 4 Table, gives instructions for the type
of information required in Screen 4.

In the context of this project prioritization, the Large Electrical Corporation may define
reliability benefits to include benefits not related to Outage Program Events. The EUP must
describe how the factors will be applied to set priority for Confirmed Projects. The EUP must
describe how the prioritization aligns with and supports the Plan Mitigation Objective. The
EUP must include a narrative of the Large Electrical Corporation’s rationale and supporting
data (e.g., KDMMs) for each definition and the means of prioritization included in Screen 4.

The EUP must include a list of Confirmed Projects with the Screen 4 prioritization applied.
2.4.7 Required Circuit Segment Information Lists

2.4.7.1 Instructions for Circuit Segment Information Lists

The Project Acceptance Framework uses a series of screens to evaluate Circuit Segments for
the EUP.
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As seen in Figure 1, Project Acceptance Framework Flowchart and described above, each
screen requires the Large Electrical Corporation to create and review progressively smaller
sets of Circuit Segments which satisfy various criteria and have different levels of information
determined, until they finally become Confirmed Projects and Prioritized Projects. The full
lists of Circuit Segments which have reached these stages can be generated from the data
submission tables described in Appendix C. Each Progress Report, beginning with Progress
Report 0 (see Section 2.6), will include the data submission for these lists in a tabular format
that can be accessed by members of the public.
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The table below describes the lists utilized in the Project Acceptance Framework process, the
relevant information they contain, and the tables that can be joined to generate the lists.

List Name

Table 2. Circuit Segment Information Lists

Description

Information Provided

e Unique Circuit IDs and

Tables Containing
Information

Appendix C: C1.6

3 High Fire-
Threat District
(In-Area)

All Circuit List of all Cycwt e SEma 9 Circuit Segment
Segments Segmentsin .. .
List service territory * Foreach .CI.rCUIt Segn?en.t, ldentificationiTable
whether it is located in (i) a
Tier 2 or 3 High Fire-Threat | APpendixC:C1.8
District or not in either; Circuit Segment Risk
and/or (ii) a Wildfire Rebuild | Score Table
Area or not
e Overall Utility Risk Score
e Ignition Consequence Score
e Outage Program Likelihood
Score
In-Area List of all Circuit | ® Ove.r.all Utility Risk Score A!Jpe.ndix C:Cl.6
- . e Ignition Consequence Score | Circuit Segment
Circuit Segments in 3 e Qutage Program Likelihood Identification Table
Segments Wildfire Rebuild Score
List Area or Tier 2 or Appendix C: C1.8

Circuit Segment Risk
Score Table




List Name

Description
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Information Provided
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Tables Containing

Information

Appendix C: C1.1 Plan

Eligible List of all In-Area = e Project-Level Thresholds Table
Circuit Circuit e Project-Level Standards
Segments Segments that e Project Variable Modifiers Appendix C: C1.6
List are above a (see Section 2.7.7 of these Circuit Segment
Project-Level Guidelines) Identification Table
Threshold and
therefore Appendix C: C1.8
eligible for the Circuit Segment Risk
EUP Score Table
Ineligible List of all In-Area | e Project-Level Thresholds ﬁzgleendlx C: C1.1Plan
Circuit Circuit e Project-Level Standards
Segments Segmentsthat | eProject Variable Modifiers Appendix C: C1.6
List are below all (see Section 2.7.7 of these Circuit Segment
Project-Level Guidelines) Identification Table
Thresholds and
therefore are Appendix C: C1.8
NOT eligible for Circuit Segment Risk
the EUP Score Table
Undergroun  Listof all e CPUC Data Appendix ?zglindlx C:CL.1Plan
ding Projects  Eligible Circuit completed
List Segments that e CPUCCBR Appendix C: C1.11
have been e Screen 2 Table Screen 2 Table
compared to )
multiple Appendlx C:Cl1.15
mitigation Project Index Table
strategies using
Cost Benefit

Analysis data

Confirmed
Projects List

List of
Undergrounding
Projects that
have been
compared to
multiple

e Risk landscapes for
separate, collective, and
ablation studies

e Screen 3 Table

Appendix C: C1.1 Plan
Table

Appendix C: C1.12
Screen 3 Table
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Projects, with
each project
prioritized using
section
8388.5(c)(2)
prioritization

e Planning and Construction
Phase Status
e Subproject Information

mitigation Appendix C: C1.15
strategies using Project Index Table
KDMM data
Prioritized List of e List of Confirmed Projects Appendix C: C.1.10
Projects List Confirmed sorted by priority Project Table

Appendix C: C.1.15
Project Index Table

For more information
on Subprojects, see
Appendix C: C.1.14
Subproject Table

Non-EUP
Projects List

See Section
2.4.7.2 of these
Guidelines

See Section 2.4.7.2 of these
Guidelines

Appendix C: C1.6
Circuit Segment
Identification Table

2.4.7.2

Information on Non-EUP Projects

The EUP must include information on any distribution undergrounding or other system
hardening project in a Tier 2 or 3 High Fire Threat District that is funded or in the Project
Planning and Construction Phases that is not included in the 10-Year EUP (“Non-EUP
Project”). The Large Electrical Corporation must include this information in the Circuit
Segment Identification Table as described in Appendix C.1.6. The Large Electrical Corporation
is not required to apply the screens to non-EUP Projects.

The Large Electrical Corporation must also provide a brief overview of all non-EUP
Undergrounding programs and all other distribution system hardening programs aimed at
reducing Ignition Risk and Outage Program Risk. The Large Electrical Corporation must
include the timeline for completion of Non-EUP Projects, their Project Status, and their
associated risk reduction. The overview must discuss how the selection process for these

Non-EUP Projects and programs is different from the EUP and how they will be coordinated

with the EUP.
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All of the information above must be updated in each Progress Report. The Large Electrical
Corporation must also include a narrative describing how these projects are accounted for in
the Risk Modeling Methodology.

2.5 Project Timelines, Workforce Development
Plan, Costs and Benefits, and Nonratepayer
Funding Sources

The Timelines, Workforce Development, Costs and Benefits, and Nonratepayer Funding
components are the plan components required by sections 8388.5(c)(3), (c)(5), (c)(6) and (j).

2.5.1 Project Timelines and Targets

Section 8388.5(c)(3) requires an EUP to include, “[t]imelines for the completion of identified

and prioritized undergrounding projects, and unit cost targets and mileage completion

targets for each year covered by the plan.” To fulfill this component, the EUP must contain:
a. TheTarget/Timeline Table described in Section 2.3.1.

b. A project management template that will be used to track and communicate each
project’s schedule and milestones. The project management template should
include dates for scoping, planning/design, permitting/dependencies, pre-
construction, construction, and completion.

c. Adescription of controls that will be in place to ensure the schedules are
maintained.

2.5.2 Workforce Development Plan

Section 8388.5(c)(5) requires the EUP to include a “plan for utility and contractor workforce
development.” To fulfill this component, the EUP must contain a description of how the Large
Electrical Corporation will successfully secure the resources required to implement the EUP
for the full 10 years. Some examples include:

A list of the job classifications;

Annual EUP workforce targets;

A description for workforce training, recruitment, and retention;

A description of constraints and strategy for addressing those constraints; and

® o0 T

A description of the potential impacts that EUP implementation could have on
traditional safety and reliability related projects and programs that rely on the
same field personnel.
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2.5.3 Costs and Benefits

Section 8388.5(c)(6) requires the EUP to include “an evaluation of project costs, projected
economic benefits over the life of the assets, and any cost containment assumptions,
including the economies of scale necessary to reduce wildfire risk and mitigation costs and
establish a sustainable supply chain.” To fulfill this component, the EUP must contain a
narrative for each of the following:

Evaluation of project costs;
b. Projected economic benefits over the life of the assets;

c. Cost containment assumptions (including economies of scale necessary to reduce
wildfire risk and mitigation costs); and

d. Strategies for achieving a sustainable supply chain and the economies of scale
necessary to reduce costs over time.

2.5.4 Nonratepayer Funding Sources

Section 8388.5(j) requires the Large Electrical Corporation participating in the program to
“apply for available federal, state, and other nonratepayer moneys throughout the duration
of its approved undergrounding plan” and use acquired funds to reduce the program’s costs
to ratepayers. To fulfill this component, the EUP must contain:

List of existing nonratepayer funding opportunities;

b. Aplan foridentifying additional sources of nonratepayer funding and plans for
tracking and applying for nonratepayer funding opportunities that may become
available; and

c. Aplanfortracking nonratepayer funds received to ensure the funds are used to
reduce ratepayer costs.

2.6 Progress Report0

The EUP must include a report called “Progress Report 0” as an attachment. Progress
Report 0 must show the status of Circuit Segments and other matters related to wildfire
mitigation at the time of EUP submission.

The Large Electrical Corporation must submit an updated Progress Report 0 every six months
until the EUP start date including during the period the EUP is evaluated by Energy Safety and
the CPUC. During this time period, Energy Safety may direct the Large Electrical Corporation
to make changes to the format and content of Progress Report 0.

The EUP must contain a narrative explaining the Large Electrical Corporation’s choice of
content and structure for Progress Report 0. The narrative must explain and confirm how
Progress Report 0 meets the requirements in Sections 2.6.1 and 2.6.2 below.
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2.6.1 Content of Progress Report 0

Progress Report 0 must be based on information and data available at the time of
submission. The Circuit Segment Information Lists, including the Confirmed Projects List and
the Prioritized Project List, submitted in Progress Report 0 must meet the minimum
requirements described in Section 2.4.1 for Screen 3.

Progress Report 0 must, at a minimum, include the following sections:

Portfolio Coversheet (narrative);

=3

Example Rejected Project(s)(see Section 2.4.5.2, Twenty-Five Undergrounding
Project Requirement);

Plan Mitigation Objective (narrative);

Plan Tracking Objectives (narrative);
Target/Timeline Table (narrative);
Identified Wildfire Rebuild Areas (narrative);
Model Report (see Section 2.7.2);

>S g -~ o a 0

Alternative Mitigation Selection Process (narrative);
All data required pursuant to Section 2.8 and Appendix C of these Guidelines; and

.

j- Any additional System-Level, Portfolio-Level and Project-Level information the
Large Electrical Corporation would like to be included in Progress Reports.
2.6.2 Relation of Progress Report 0 to Statutory
Progress Report Requirement
The content, format, and structure of Progress Report 0 will inform the requirements for

future Progress Reports. Energy Safety may provide additional guidance regarding future
Progress Report requirements at a later date.

2.7 Risk Modeling

This section describes the requirements for the Risk Modeling Methodology that the Large
Electrical Corporation must employ to establish the Plan Mitigation Objective and to perform
the analysis required in Screen 3 (Project Risk Analysis).

The Large Electrical Corporation must justify its methodology in a narrative section of its EUP
submission. This narrative must be organized into the following sections.
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Table 3. Narrative Requirements Supporting Risk Modeling Methodology

Section Narrative Maximum Length  Required Table
Name Requirements  of Narrative Tables and Requirements
Section Figures
Overview See2.7.1 5 pages Enterprise See2.7.3.1
Diagram(s)
Model Report | See 2.7.2 4 pages per Sub- None None
model
Core See 2.7.5 2 pages per None None
Capabilities Capability
Model Inputs | See2.7.5.1 1 page per Input Model Risk See2.8.5.1
Category Landscape
Variables Table
Project See2.7.6 1 page per Project | Project Variable | See2.8.5.2
Variable Variable Modifier Modifiers Inputs
Modifiers Table
Project Variable
Modifiers
Outputs Table
Calibration See2.7.5.2 2 pages None None
and
Versioning
Key Decision- See 2.7.3 3 pages for None None
Making required KDMMs
Metrics and up to 1 page
each forup to 5
additional KDMMs
Portfolio- See2.7.8 2 pages None None
Level
Standards
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Section Narrative Maximum Length  Required Table

Name Requirements  of Narrative Tables and Requirements
Section Figures

Project-Level See2.7.9.1 2 pages None None

Thresholds

Project-Level | See2.7.9.2 2 pages None None

Standards

2.7.1 Overview of Risk Modeling Methodolgy

The Large Electrical Corporation must provide an overview narrative that explains the key
elements of its risk modeling approach and definitions. The narrative must detail how the
Large Electrical Corporation will compare the potential wildfire risk and reliability impacts of
Undergrounding to Alternative Mitigations. The overview must describe the methodology and
underlying intent of the Large Electrical Corporation’s risk assessment in no more than five
pages, inclusive of all narratives, bullet point lists, and any graphics. The overview narrative
should also include any additional Key Decision-Making Metrics (KDMMs) proposed by the
Large Electrical Corporation and the enterprise diagram as required by Section 2.7.3 below.

2.7.2 Model Reports

The Large Electrical Corporation must present a Model Report consisting of a collection of
report chapters on each individual model used in the Risk Modeling Methodology. A model is
defined as a distinct part of the larger Risk Modeling Methodology that has explainable units.
These distinctions must be at least as granular as in the enterprise diagram described in
Section 2.7.3.1 of these Guidelines. At a minimum, these models must include an Ignition
Likelihood model, an Ignition Consequence model, an Outage Program likelihood model, an
Outage Program consequence model, and an overall utility risk model. For each model, the
Large Electrical Corporation must describe the methodology and numerical calculations
involved at a level of detail that would allow for verification and replication in a self-
contained chapter. Each chapter of the Model Report must be no more than four pages,
inclusive of all narratives, bullet point lists, and any graphics. A Model Report may reference
additional, publicly available documents published by the Large Electrical Corporation or
third-party vendors. Each Model Report must also attach a technical workbook as an
appendix. The technical workbook must demonstrate the numerical calculations and contain
the toy problems referenced below.

Each chapter of the Model Report must be formatted into the following subsections
addressing different aspects of the modeling methodology and implementation.
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Model Usage: For each chapter, the Model Usage section must describe the
model’s scope, how often the model is utilized, what aspects of the electrical
system’s risk profile are evaluated by this model, and specifically identify what risk
or risk component the model is evaluating.

. Model Type: For each chapter, the Model Type section must describe the model’s
taxonomy (e.g., physics simulation, mathematical model, machine learning
classification).

Key Inputs: For each chapter, the Key Inputs section must describe the data that is
fed into a calibrated model, including a description of the original data collection
when applicable.

. Model Solution: For each chapter, the Model Solution section must describe the
method used to calibrate, train, simulate, optimize, or implement the model from
a mathematical standpoint. The model solution must include relevant
information. For example:

i. Ifthe modelis based on a historical frequency table, briefly describe the
data procurement and weighting of the decision function.

ii. Ifthe modelisbased on a general linear model, Bayesian regression or
other under-parameterized model, describe the training data and
validation accuracy of the model.

iii.  Ifthe modelis based on solving a non-convex problem, briefly describe the
optimization procedure and potential pitfalls of local minima.

iv.  Ifthe model is based on an overparameterized network, briefly describe the
optimization procedure, including the number of learnable parameters,
training technique, and the size and origin of the training and testing sets.

v. Ifthe modelis based on a physical simulation, describe the simulation
evolution algorithm, spatial and temporal resolution, and any subgrid
effects considered.

vi.  Ifthe modelis based on Monte Carlo simulations, describe the assumptions
made to build the component distributions and the outcome uncertainties.

e. Model Outputs: For each chapter, the Model Outputs section must describe how

the data produced by the model is fed into other models or used by the Large
Electrical Corporation to make risk-related decisions. The Large Electrical
Corporation must describe the mathematical type of output (e.g., distribution,
average value, score, probability), the spatial resolution (e.g., per Circuit, per
segment, per county) and temporal resolution (e.g., per day, per season, per year).

Uncertainty: For each chapter, the Uncertainty section must describe the amount
by which a calculated value output by the model might differ from the actual value
when the input parameters are known. Additionally, this section must address any
methods the Large Electrical Corporation uses to account for missing input data in
its Risk Modeling Methodology. Lastly, this section must address the sensitivity
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analysis used to determine the relationships between the uncertainty in the inputs
used in an analysis and the uncertainty in the resultant dependent variables due to
numerical instability or stiffness of the underlying equations.

g. Toy Problems: For each chapter, the Toy Problems section must describe three
examples, specifying input and output values, using synthetic data. One input
must lead to a low-risk (or low-probability, low-consequence) output, one for a
medium-risk case, and one for a high-risk case. In each case, the Large Electrical
Corporation must describe the magnitude and units of the inputs and outputs as
well as the prevalence of each scenario in real-world data. These examples must
also be presented numerically in a workbook attached to the end of the Model
Report.

h. Shelf-life: For each chapter, the Shelf-life section must describe the length or
period the model is expected to be used. This section must describe if/how the
model is expected to be updated, both regarding new calibration data and new
project input data. This section must describe if/when the model is expected to be
retired or replaced by an entirely new model. Sections 2.7.5.2 and 2.7.7 of these
Guidelines detail further requirements for updating the Risk Modeling
Methodology.

2.7.3 Key Decision-Making Metrics and Enterprise
Diagrams

The Key Decision-Making Metrics (KDMMs) are defined to be the collection of top-level metrics
that the Large Electrical Corporation proposes to use to evaluate the efficacy of an
Undergrounding Project. These KDMMs are not influenced by risk attitudes, risk tolerances,
opportunity costs or any other decision-making parameters. They do not reflect financial
considerations and must be used alongside financialized metrics reported in Screen 2 and
Screen 4 to evaluate projects. The KDMMs measure key elements of risk and can be
substantiated by real-world observations.

The KDMMs will be used for approximating risk at the System-Level, Portfolio-Level, and
individual Project-Level. A System-Level measurement accumulates information from the
entire distribution system into a single number. A Portfolio-Level measurement accumulates
information from every Circuit Segment on a Circuit which has one or more Confirmed
Projects as well as their effects on the overall Circuit into a single number. A Project-Level
measurement accumulates risk from all of the equipment on a single Circuit Segment.

The Large Electrical Corporation must include the seven mandatory KDMMs described below
and has the option to include five additional KDMMs of its choosing.
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a. The Large Electrical Corporation must include the following KDMMs:

vi.

Vii.

Overall Utility Risk: A combined measure of Ignition Risk and Outage
Program Risk that measures the total risk of wildfires and Outage Program
Events related to wildfire risks. This is computed as the inner product of the
likelihoods of adverse events and their consequences. Thisis an
unweighted and unscaled calculation.

Ignition Risk: The measure of impacts from wildfire at a given location.
This metric is the product of two factors: (1) the likelihood a wildfire will
occur, and (2) the potential consequences of a wildfire originating from this
location. This is an unweighted and unscaled calculation.

Ignition Consequence: The total anticipated adverse effects from a
wildfire on each community it reaches. This metric considers the wildfire
hazard intensity, the wildfire exposure potential, and the inherent wildfire
vulnerabilities of communities at risk.

Ignition Likelihood: The likelihood of an ignition at a given location given a
probabilistic set of environmental conditions.

Outage Program Risk: The measure of reliability impacts from Outage
Programs at a given location. This metric is the product of two factors: (1)
the likelihood an Outage Program Event will be required due to
environmental conditions exceeding design conditions, and (2) the
potential consequences of the Outage Program for affected customers,
considering exposure potential and vulnerability. This is an unweighted
and unscaled calculation.

Outage Program Consequence: The total anticipated adverse effects from
an Outage Program for a community. This considers the Outage Program
exposure potential and inherent Outage Program vulnerabilities of
communities at risk.

Outage Program Likelihood: The likelihood of an Outage Program being
deployed at any given time, given a probabilistic set of environmental
conditions. This measure should capture both the probability of an Outage
Program Event(s) being initiated at given time and the length of time of
those Outage Program Event(s).

b. Up to five additional KDMMs proposed by the Large Electrical Corporation may
also be included. For each additional KDMM, the Large Electrical Corporation must
include the following information in the Overview Section of the Risk Modeling
Methodology:

Provide a definition, numerical calculation, and units.

Explain each proposed KDMM, including how the KDMM contributes to
measuring Ignition Risk and/or Outage Program Risk.
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iii. Reportthe proposed KDMMs at the same resolution and frequency as the
required KDMMs,

2.7.3.1 Enterprise Diagram

The Large Electrical Corporation must provide one or more entity relation diagram(s) of the
system(s) used for quantifying Ignition Risk and one or more entity relation diagram(s) of the
system(s) used for quantifying Outage Program Risks.

Each diagram must show how input data feeds into independent sub-models and identify the
KDMMs, and all precursor calculations used in generating each KDMM. A precursor calculation
is an intermediate modeling value with explainable meaning that is computed from the input
data and determined in the process of computing the KDMM. For example, an unscaled
consequence score is considered a precursor calculation for a scaled risk score, but an
intermediate activation value of a neural network is not considered a precursor. Similarly, if a
risk score is normalized by distance (i.e. units of risk per mile), then the raw risk score is
considered to be a precursor calculation.

An example of an enterprise diagram for Overall Utility Risk Model, which identifies other
KDMMs and precursor metrics, is presented below. All sub-models must be clearly labeled
with their inputs and outputs classified intuitively. KDMMs and precursors must be identified
by color and shown on the right-hand side of the diagram.
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Figure 2. Example Enterprise Diagram for Risk Modeling Methodology
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Figure 2 shows an example enterprise diagram with model inputs informing model components.
The outputs are KDMMs and Precursor Metrics.

2.7.4

The Model Risk Landscape is the collection of all inputs, outputs and intermediate
calculations used in the Risk Modeling Methodology. This includes all KDMMs, their precursor
calculations, and any additional numerical evidence that the Large Electrical Corporation
uses to evaluate or report the risk reduction of an Undergrounding Project or Alternative
Mitigation. The Large Electrical Corporation must incorporate the elements of the Model Risk
Landscape in its narrative supporting the Risk Modeling Methodology.

Model Risk Landscape

All claims involving the comparative risks of individual Undergrounding Projects must be
substantiated by numerical comparisons between Model Risk Landscapes using the same
version and calibration of the Risk Modeling Methodology.
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A Model Risk Landscape is determined by these four elements:

1. The model version must indicate a unique configuration of the models as detailed
in Section 2.7.5.2 of these Guidelines.

2. The calibration settings must uniquely identify the collection of non-project related
input data fed into the models or used in historical tables.

3. The project list must refer to all projects that the model is considering in a specific
evaluation for this measurement of Model Risk Landscape.

4. The forecast time must indicate what instantaneous time or accumulative period
the model is evaluating.

2.7.5 Required Core Capabilities for Risk Modeling
Methodology

Core Capabilities are defined as a set of required use-cases that the Large Electrical
Corporation’s Risk Modeling Methodology must be able to achieve to make quantitative
arguments about the risk reduction of Undergrounding Projects and Alternative Mitigations.
The Large Electrical Corporation must detail the formal quantitative procedure for achieving
each of the following Core Capabilities:

Project-Level Risk Analysis;

a
b. Aggregate Risk Analysis;

c. lIgnition Risk and Outage Program Risk as Separate and Collective Risks;
d

. Approximating Future Risks and Accumulation of Ignition Risk and Electrical
Reliability over Time;

e. Accounting for Undergrounding Projects with Multiple Mitigations and
Subprojects;

f. Establishing Baselines and Historical Calibrations; and
g. Comparisons with Alternative Mitigation Strategies.

The Large Electrical Corporation must also list any additional workflows that are critical for
evaluating the effectiveness and efficiency of its EUP.

For each capability, the Large Electrical Corporation must provide a narrative description,
explicit formulas, and example calculations demonstrating how the capability is achieved.
These example calculations may use synthetic inputs, but all formulas, input/output scaling
and user parameters must be the same as those used in the Risk Modeling Methodology. The
Large Electrical Corporation may include additional workbooks with the Model Report that
demonstrate these calculations.
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Core Capability 1: Project-Level Risk Analysis

The Large Electrical Corporation must demonstrate that its framework can analyze risk
reduction of projects in its Portfolio both separately and collectively. For each project, the
Large Electrical Corporation must conduct a Collective Analysis, a Separate Analysis, and an
Ablation Analysis. Each study will report these results at the Portfolio-Level and Project-Level.

a. The Collective Analysis describes the risk reduction of a single Undergrounding
Project in combination with the rest of the Undergrounding Projects that are in the
same Portfolio and details the effects of the specific Undergrounding Project on
Circuit(s) as well as the entire system. It is reported for each Undergrounding
Project at the Portfolio-Level and Project-Level.

b. The Separate Analysis measures the risk reduction of this Undergrounding Project
if it was the only Undergrounding Project in the Portfolio and is reported at the
Portfolio-Level and Project-Level.

c. The Ablation Study details the effects if this Undergrounding Project is NOT
included in the Portfolio at both the Portfolio-Level and Project-Level.

The Large Electrical Corporation must provide examples of the computation in the narrative
section of the EUP and explicitly state unit-conversion factors used to assess Project-Level
risks.

Core Capability 2: Aggregate Risk Analysis

The Large Electrical Corporation must detail, in narrative form, its method for evaluating risk
metrics at the Portfolio-Level and System-Level. For each KDMM, the Large Electrical
Corporation must provide an explanation of its aggregation process. This narrative must
include a description of the process the Large Electrical Corporation uses for the summation
or aggregation of Circuit/Circuit Segment risks. This may include linear and/or non-linear
processes if appropriately justified.

The Large Electrical Corporation must also demonstrate how it evaluates the effectiveness of
multiple projects simultaneously for both Ignition Risk and Outage Program Risk.

Core Capability 3: Ignition Risk and Outage Program Risk as Separate and
Collective Risks

The Large Electrical Corporation must detail its method for evaluating Ignition Risk and
Outage Program Risk through separated and combined metrics. The Large Electrical
Corporation must demonstrate its framework for performing separate and collective analysis
of Ignition Risk reduction and reliability benefits from reduced Outage Program Risk. The
Large Electrical Corporation must demonstrate that its analysis for each of these metrics can
be performed both independently and collectively.
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The Large Electrical Corporation must additionally describe its method for balancing the
trade-off between Ignition Risk and Outage Program Risk in its modeling. That is, the Large
Electrical Corporation must explicitly define how it computes Overall Utility Risk as a factor of
both Ignition Risk and Outage Program Risk and describe how each of these factors play a
role in its process for selecting projects. The Large Electrical Corporation must explicitly state
the value of any unit-conversion factors used in this computation and explain how they
arrived at these value(s).

Lastly, the Large Electrical Corporation must describe the model gap between the modeled
trade-off and the Large Electrical Corporation’s real-world approach to limiting ignitions
through Outage Programs. That is, the Large Electrical Corporation must describe how its
modeled process differs from the real-world process used to intentionally deenergize lines
during high-wind events (such as during a Public Safety Power Shutoff) and determine the
use of fast trip settings.

Core Capability 4: Approximating Future Risks and Accumulation of Ignition
Risk and Outage Program Risk over Time

The Large Electrical Corporation must detail its method for evaluating Ignition Risk and
Outage Program Risk at future dates and the accumulation of Ignition Risk and Outage
Program Risk over time. The Large Electrical Corporation must report instantaneous and
cumulative risk and reliability scores at 0, 1, 2, 3,4,5,6,7, 8,9, 10, 15, 20, 25, 30, 35, 40, 45, 50,
and 55 years into the future for all Confirmed Projects. Model Year 0 is defined to begin on the
date the Large Electrical Corporation designates as the start date of the EUP (as set forth in
the Target/Timeline Table), and subsequent times are measured at a fixed timeline from the
same date.

The Large Electrical Corporation must describe how it uses estimated project timelines to
model the reduction of risk and increase in reliability over time. For Undergrounding Projects,
this timeline must include the estimated time for the project to acquire new rights-of-way,
easements, permits, and CEQA review, if any. For non-undergrounding work, this timeline
must use an estimate specific to the type of work using assumptions about the start time and
construction time that are reasonable and consistent with the work being performed and
assuming that the work will begin and be completed as soon as practicable. The Large
Electrical Corporation must detail how these projections reflect its modeling of climate
change as described in Core Capability 6.

If any discount rates are employed in the calculation of any KDMM, the Large Electrical
Corporation must list them and explain their origin. If the discount rates change over time,
the Large Electrical Corporation must explain how they change and why these changes are
warranted. Changes must be in line with the CPUC Risk-based Decision-Making Framework
Proceeding (Rulemaking 20-07-013 or its successor proceeding).
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Core Capability 5: Accounting for Undergrounding Projects with Multiple
Mitigations and Subprojects

The Large Electrical Corporation must detail its method for evaluating Ignition Risk and
Outage Program Risk for Undergrounding Projects that are completed in stages or have
multiple mitigations on a single Circuit Segment. This description must contain explicit
formulations and justification for any weighting employed in the computed risk reduction or
allocation.

For Circuit Segments containing multiple mitigations (such as a portion of the Circuit
Segment undergrounded, and another portion of the same Circuit Segment replaced with
covered conductor), the Large Electrical Corporation must demonstrate how it models the
risk-reduction of the overall project as well as how that risk reduction can be allocated
between the different Subprojects. This must include an assessment of what equipment on
the previously existing Circuit Segment will be removed, replaced, or refurbished at what
specific time as a part of a Subproject. In this assessment, each individual piece of equipment
must be assigned to a single Subproject and cannot be assigned to multiple Subprojects. The
Large Electrical Corporation must also comment on any modeling gap between their
allocation scheme and the real-world risk profile of the Circuit.

The Large Electrical Corporation must develop a projected timeline for completion of each
Subproject and factor this into its overall Risk Modeling Methodology. Ignition Risk may only
be reduced in the forecasted modeling after an overhead line is projected to be deenergized.
Similarly, Outage Program Risk may only be forecasted to be reduced once the new line is
projected to be energized. This requirement only directly applies to Screen 3 and Screen 4.
Information on Subprojects in Screen 2 must be in accordance with the CPUC Risk-based
Decision-Making Framework Proceeding (Rulemaking 20-07-013 or its successor proceeding).

Additionally, the Large Electrical Corporation must demonstrate a method to apportion
overall risk reduced by an Undergrounding Project with multiple mitigations to the
contribution from each mitigation type. For example, if the Large Electrical Corporation
envisions a Confirmed Project with some portions of Undergrounding, covered conductor
installation, and line-removal, it must be able to determine the overall risk reduction of the
Confirmed Project and the amount of that overall risk reduction due to each of the non-
Undergrounding strategies. The apportionment methodology must be consistent across all
Undergrounding Projects. The sum of risk reduced by each Subproject in a given Confirmed
Project must equal the risk reduction of the Confirmed Project itself.

Core Capability 6: Establishing Baselines and Historical Calibrations

The Large Electrical Corporation must demonstrate how it ensures that the Risk Modeling
Methodology is evaluated with up-to-date information that accurately reflects the Large
Electrical Corporation’s understanding of the risk on the system. Additionally, the Large
Electrical Corporation must demonstrate that comparisons between Undergrounding
Projects and Alternative Mitigations are made on a statistically consistent scale.
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To do this, the Large Electrical Corporation must develop a system to record Baselines and
historical model calibrations. A new Baseline must be recorded by the Large Electrical
Corporation at least once per calendar year. This new Baseline must account for all physical
changes to the electrical distribution infrastructure performed during that year, through the
EUP or any other mechanism.

To establish an initial Baseline, the Large Electrical Corporation must model the risk
landscape assuming that no EUP Undergrounding Projects are constructed. This Baseline
modeling must include any non-EUP wildfire mitigation activity in Tier 2 or 3 HFTDs. In
subsequent Baselines, the Large Electrical Corporation must include activity outside of the
EUP program that the Large Electrical Corporation has initiated or completed since the
establishment of the previous Baseline.

This modeling will attempt to account for climate change. Baselines must be measured and
reported at the same cadence as other risk model landscape components at0, 1, 2, 3,4, 5, 6,
7,8,9, 10, 15, 20, 25, 30, 35, 40, 45, 50, and 55 years.

Each Baseline must indicate the version of the modeling system and the model calibration(s)
that were used to evaluate it. The Baselines must also indicate the date the Baseline was
created, and the naming scheme of the Baselines must be consistent across the lifetime of
the EUP. Any comparison of an Undergrounding Project or Alternative Mitigation to a Baseline
must indicate what Baseline the comparison is being made to.

For Project-Level comparisons, such as the evaluation of the Project-Level Standard, the
Baseline also establishes the pre-mitigation Circuit Segment length and alignment on which
to make the future comparisons.

Core Capability 7: Comparisons with Alternative Mitigation Strategies

The Large Electrical Corporation must demonstrate its method for comparing an
Undergrounding Project with Alternative Mitigations as detailed in Section 2.7.10.
Additionally, if the Undergrounding Project consists of both Undergrounding and overhead
hardening Subprojects, as described in Core Capability 5, only the risk reduction due to the
Undergrounding Subprojects may be counted toward the Portfolio-Level Standards, Plan
Tracking Objectives, and Plan Mitigation Objective. All the Subprojects (including non-
undergrounding Subprojects) may be counted toward the Project-Level Standard.

Further details on the required comparisons are given in Section 2.7.10.

2.7.5.1 Model Inputs and Considerations

The Large Electrical Corporation must provide a comprehensive summary of all model inputs

used to compute each metric included in its Model Risk Landscape. This summary includes all
real-world observations, KDMMs, precursor calculations and any other metric reported in the

EUP or Portfolio Coversheet.
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For each input category, the Large Electrical Corporation must formally define the term and
describe the original data sources and the purpose of including these factors in the overall
Risk Modeling Methodology in a narrative format of at most one page per requirement.

At minimum, the model inputs must include:

h.

Equipment [ Assets (e.g., type, age, inspection, maintenance procedures, etc.)
Topography (e.g., elevation, slope, aspect, etc.)

Weather (at a minimum this must include statistically extreme conditions based
on weather history and seasonal weather)

Vegetation (e.g., type/class/species/fuel model, canopy height/base height/cover,
growth rates, moisture content, inspection, clearance procedures, etc.)

Climate change (e.g., long-term changes in seasonal weather; statistical extreme
weather; impact of change on vegetation species, growth, moisture, etc. At a
minimum, this must include adaptations of historical weather data to current and
forecasting future climate.)

Social vulnerability (e.g., socioeconomic factors, etc.)

Physical vulnerability (e.g., people, structures, critical facilities/infrastructure,
etc.)

Coping capacities (e.g., limited access/egress, etc.)

2.7.5.2 Version and Calibration Changes

The Large Electrical Corporation must describe its anticipated schedule for updating its
modeling system and methods for recording these changes in a narrative section of one page
or lessin the EUP. The Large Electrical Corporation must establish a naming system to track
historical versions and calibrations. The naming system must be described in a narrative
section of one page or less in the EUP.

Version changes are qualitative updates that substantially change the way that the risk model
operates and must be accompanied by a new model report (see Section 2.7.2), the
establishment of a new Baseline, and a historical backtest (see Section 2.7.6).

Version changes must markedly improve the Risk Modeling Methodology. The Large Electrical
Corporation must substantiate this improvement through the submission of an updated
Model Report, with all the sections and requirements detailed in Section 2.7.2,as a
subsection of a Progress Report at least 6 months prior to the integration of the new version
into the plan.

Calibration changes are smaller changes that do not significantly impact the Model Risk
Landscape and only require the establishment of a new Baseline.

Examples of qualitative updates that are large or significant enough to change the versioning
of the modeling system include, but are not limited to:
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a. Adding or removing any models to/from the system.
b. Replacing a model with an alternative.

¢. Any update to a model which a third-party model developer employed by the
Large Electrical Corporation lists as a version update.

d. Retraining an overparameterized neural network on a new dataset.
e. Applying a new optimization procedure for a non-convex problem.

Implementation of a new methodology to compute a Project Variable Modifier
(PVM).

Examples of qualitative updates that are not significant updates to the version changes, but
do qualify as calibration updates, include, but are not limited to, the following:

a. Updating an existing historical actuarial table.
b. Fixing minor code errors.

c. Cleaninginput data.
d

. Updating a PVM based on new data, using a process established in the application
or previous Progress Report.

The Large Electrical Corporation must include information on modeling changesin a
narrative section of at most two pages in the Progress Reports.

2.7.6 Model Retention and Update Schedule

The Large Electrical Corporation must establish model and calibration retention policies. The
Large Electrical Corporation must retain models and calibrations data for the lifetime of the
program.

The Large Electrical Corporation must describe its plan to update its Risk Modeling
Methodology, including details regarding how and when model version and calibration
updates are planned. Any new version or calibration will require a new risk_model_version_id
and risk_model_calibration_id in the data submission, respectively. See Appendix C of these
Guidelines for more details.

When a new model or model version is introduced to the Risk Modeling Methodology, after
the approval of an EUP, the Large Electrical Corporation must submit a Model Report (as
described in Sections 2.7.2 and 2.7.5.2 of these Guidelines) as a subsection of the Progress
Report to Energy Safety as well as an historical backtest of the new model’s impact on all
KDMMs for all Baselines since the start of the EUP (Appendix C, Section C.1.5).

In each Model Report, including in Progress Report 0 and subsequent Progress Reports, the
Large Electrical Corporation must establish a new Baseline which reflects the existing
distribution system as detailed in Section 2.7.5 of these Guidelines.
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Risk scores for new equipment/alignment must be reported in the same granularity, scale
and methodology as previously existing equipment. These evaluations must be conducted in
accordance with the Large Electrical Corporation’s Risk Modeling Methodology, as described
in the EUP, in cases where the Large Electrical corporation has not re-evaluated the risk on
the new equipment.

2.7.7 Project Variable Modifiers (PVMs)

A Project Variable Modifier is defined as a set of changes that are made to variables in the Risk
Modeling Methodology to evaluate the effectiveness of a given project or set of projects and
represents how the Large Electrical Corporation values the efficacy of the Alternative
Mitigations. The Large Electrical Corporation must list each Project Variable Modifier, explain
how the specific PVM was calculated, and explain if and how the use of a specific PVM varies
in different evaluations of the Model Risk Landscape. Specifically, the Large Electrical
Corporation should provide a general description summarizing what input variables to what
calculations are changed, and what is the effect on the output variables and KDMMs. This
information may be reported on an average-case basis.

The Large Electrical Corporation must provide a high-level description of the formal
numerical processes used to arrive at the PVM. If the Large Electrical Corporation employs
third-party studies to get to the PVM, it must cite the studies here. If the PVM is the result of
internal studies, then the Large Electrical Corporation must describe the datasets, and detail
the formal calculations. The Large Electrical Corporation must also make the third-party
studies and data available to Energy Safety upon request, both during the review of the EUP
and anytime during the expected lifetime of the assets installed through the EUP.

2.7.8 Portfolio-Level Standards

The Portfolio is the set of all Confirmed Projects that have passed Screen 3. A Portfolio is a
unique list of Confirmed Projects, and adding or removing Confirmed Projects from the list
constitutes an update to the Portfolio and must be indicated with a new portfolio ID. The
Large Electrical Corporation must update the Portfolio as Undergrounding Projects are
added, removed, or changed, and report these changes through Progress Reports. All
Undergrounding Projects that have passed through Screen 3 (Project Risk Analysis), and have
not been abandoned, must be included in the Portfolio.

The Large Electrical Corporation must set an Ignition Risk Decrease Standard and a Reliability
Increase Standard (collectively, Portfolio-Level Standards). These Portfolio-Level Standards
measure the “substantial” decrease in Ignition Risk and increase in reliability per section
8388.5(d)(2) and will be used to judge the overall efficacy and efficiency of the EUP. These
standards must be measured on a per-mile basis.

a. Ignition Risk Decrease Standard is the minimum decrease in ignition-related
metrics, as measured through formal calculations of the KDMMs across the entire
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system at both the System-Level and Portfolio-Level, that the EUP must achieve to
meet the required decrease in wildfire risk.

b. Reliability Increase Standard is the minimum decrease in Outage Program-
related metrics, as measured through formal calculations of the KDMMs across the
entire system at both the System-Level and Portfolio-Level, that the EUP must
achieve to meet the required increase in reliability.

The Large Electrical Corporation must use KDMMs that represent the minimum reduction of
Ignition Risk and Outage Program Risk, across its entire electrical distribution system, on an
average-case basis necessary for the EUP to be considered successful under the Plan
Mitigation Objective. It is not necessary for each iteration of the Portfolio to meet each of
these Portfolio-Level Standards. Comparison to the Portfolio-Level Standards represents an
intermediate measurement of the anticipated progress achieved by the Portfolio as scoped at
any given time (i.e., those Undergrounding Projects that have passed through Screen 3) in a
manner which scales with the size of the Portfolio.

2.7.9 Project-Level Thresholds and Standards
2.7.9.1 Project-Level Thresholds

The Large Electrical Corpor