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Updates to Pacific Gas and Electric Company’s 2020 Wildfire Mitigation Plan

Pacific Gas and Electric Company (PG&E) hereby provides notice that it has identified updates
to the 2020 Wildfire Mitigation Plan (2020 WMP), filed February 7, 2020. The updates to the
2020 WMP are described below and have been posted to the PG&E Wildfire Mitigation Plan
website PGE.com/2020WMP (WMP Website).

PG&E is providing updates to the 2020 WMP and to Attachment 1 to the 2020 WMP, which
included all of the tables required by the WMP Guidelines (Attachment 1).

The tables below summarize the changes made to the updated documents. Table 1 summarizes
changes to the 2020 WMP; location of the change, the original text, and a redline version of the
update. In cases where the update could not easily be shown in this table format, the update is
described. For example, the update p. 4-7, Figure PG&E 4-1 is a page sized chart which was not
practical to show in redline form in the Table 1 format.

Table 2 below provides a summary of updates to Attachment 1, Tables 1 — 31. Because it is not
practical to show entire tables in a summary table format, the summaries are descriptions rather
than a redline format. Understanding that stakeholders may want to compare the old tables to the
updated tables, PG&E has retained a copy of the original version of Attachment 1 on the WMP
Website called “Original Attachment 1: All Tables Required by the WMP Guidelines.” In cases
where updates are to tables that are in both the 2020 WMP and Attachment 1 the update is noted
in both Table 1 and Table 2 below.

Table 1: Summary of Updates to the WMP

Location Original Update (with redlines)

p. 2-5, Table 1 N/A Table being replaced Add section numbers 2-4 to Table 1-1
and add a comments column. Add
comments below table 1-1.

p. 2-20,secondand | e Items8.a.,8.b.,9.a,and | «—Hems8.a-8b9a-and9b—

third bullets 9.b. - PG&E is providing PG&E-isproviding-inthe-above
in the above table data for table data for 2015 through 2019
2015 through 2019 for forwildfires that CALFIRE

wildfires that CAL FIRE concluded were caused by PG&E
concluded were caused by cgtipment—The—struetures

PG&E equipment. The damaged metrie represents—the
“structures damaged” count of structures destroyed from
metric represents the count incidents listed on CAL FIRE's
of structures destroyed website that can be hinked to a fire
from incidents listed on tepttorH-PG&E sHire-tnetdent
CAL FIRE’s website that report:
can be linked to a fire

_Ite|_||_1Q Ilne_ 291.5 El'.'leulgl' 2018



https://www.pge.com/en_US/safety/emergency-preparedness/natural-disaster/wildfires/wildfire-mitigation-plan.page?WT.mc_id=Vanity_wildfiremitigationplan
https://www.pge.com/en_US/safety/emergency-preparedness/natural-disaster/wildfires/wildfire-mitigation-plan.page?WT.mc_id=Vanity_wildfiremitigationplan

Location

Original

Update (with redlines)

ignition in PG&E’s fire
incident report.

Item 10 - The 2015
through 2018 ignition data
is primarily based on fire
incident reports filed with
the CPUC annually in
accordance with D.14-02-
015. These reports include
fire incidents that may be
associated with PG&E
facilities and meet the
following conditions: (1) a
self-propagating fire of
material other than
electrical and/or
communication facilities
(2) the resulting fire
traveled greater than one
linear meter from the
ignition point, and (3)
PG&E has knowledge that
the fire occurred. Where
not already included as part
of the CPUC fire incidents
report data, PG&E also
included data for 2015
through 2018 wildfires that
CAL FIRE concluded were
caused by PG&E
equipment. As of the time
of the 2020 WMP filing,
2019 ignition data is being
reviewed by PG&E in
preparation for its 2019 fire
incident that will be
submitted by April 1, 2020
per CPUC Decision D.14-
02-015. The 2019 data in
this table is preliminary
and may be revised by the
time that report is
submitted.

Items 8.a., 8.b., 9.3, 9.b., and 10
The 2015 through 2018 ignition
data is primarily based on fire
incident reports filed with the
CPUC annually in accordance
with D.14-02-015. These reports
include fire incidents that may be
associated with PG&E facilities
and meet the following conditions:
(1) a self-propagating fire of
material other than electrical
and/or communication facilities
(2) the resulting fire traveled
greater than one linear meter from
the ignition point, and (3) PG&E




Location

Original

Update (with redlines)

has knowledge that the fire
occurred. Where not already
included as part of the CPUC fire
incident report data, PG&E also
included data for 2015 through
2018 wildfires that CAL FIRE
concluded were caused by PG&E
equipment and 2019 wildfires that
CAL FIRE is currently
investigating where the point of
ignition may be located near
PG&E overhead electric facilities.
As of the time of the 2020 WMP
filing, 2019 ignition data is being
reviewed by PG&E in preparation
for its 2019 fire incident report
that will be submitted by April 1,
2020 per D.14-02-015. The 2019
data in this table is preliminary
and may be revised by the time
that report is submitted.

p. 2-28, Table 4,
third cell in the
“Underlying
Assumptions”
column

Reduce wildfire through (1)
overhand clearing 4ft vertical
from conductor to sky,

Reduce wildfire through (1) overhand
clearing 4ft vertical from conductor to
sky; for particular trees,

p. 4-7, Figure
PG&E 4-1

N/A Figure being replaced

Figure Update: “Outcome Type”
fields have been updated; edit made to
the bowtie visual so it accurately
represents the safety consequences
accounted for in the case of small and
large fire outcomes in the Wildfire
Risk Model.

p. 5-24, Section
5.1.D.3.17

5.1.0.3.17 Sensor 1Q

Type: New Technology
(Commercially Available
Offering) Description:
Itron/SSN is being contracted
to implement Sensor 1Q, which
allows for a parallel, more
granular data path (outside of




Location Original Update (with redlines)
billing) to support distribution | arahpies-use-cases—Deployment
asset Crcbiesansioon oo b nbn e
analytics use cases. Lterieee-Card S
Deployment enables data sampling, read jobs, and alarms.
customizable Network The scope includes implementing
Interface Card (NIC) Sensor 1Q to
data sampling, read jobs, and el-Smasbetostn-HRFo-areasand
alarms. The scope includes customizing reads and alarms to
implementing Sensor 1Q to all | identify-service
SmartMeters in HFTD areas Lensopsnes s g s en
and customizing reads and cises-to-bocons dered-based-an
alarms to identify service wildfire risk
transformer failures, with other | reduction-andferbusiness-value—Fhe
use-cases to be considered data collected through Sensor 1Q is
based on wildfire risk critical-for-a
reduction and/or business variety of other wildfire related
value. The data collected nitiatives—including—(i)-Rapid-Earth
through Sensor 1Q is critical Fault Current Limiter
for a variety of other wildfire | which-requiresfeederphasingte
related initiatives, including: determine the line-earth capacitive
(i) Rapid Earth Fault Current wmbalance-and-(i}

Limiter which requires feeder | inereasingthe-data-collected-(voltage;
phasing to determine the line- | eurrentpowerfactor)-and-inereasing
earth capacitive imbalance; the
and (ii) : £ data coHecti i
increasing the data collected . ires d laorithms.t
(voltage, current, power factor) find-faults.
and increasing the frequency '
of data collection will improve
wires down algorithms to find
faults.

p. 5-35, first “January 15, 2019” “January 15, 2019-2020”

sentence under
Alternatives

Analysis

P 5-38, last These Non-Wildfire Programs | Fhese-Non-Wildfire Programs are
sentence of first are identified as “existing” identified as “existing” programs on
paragraph programs on the Section 5.3 the Section 5.3 charts, even though

charts, even though 2020 costs
are awaiting resolution of
PG&E’s 2020 GRC, because
historical costs of these

2020 costs are awaiting resolution of
PG&E’s 2020 GRC, because

historical costs of these programs have
been authorized in prior GRC
decisions.




Location Original Update (with redlines)
programs have been authorized
in prior GRC decisions.
p. 5-38, last “Table 21” “Fable-21 Tables 21-30”
sentence

p. 5-40, before last
sentence in the
Overview section

N/A - new language to be
added

“See Attachment 1, Table 21 for the
additional information associated with
the initiatives discussed in the section”

p. 5-91, Section
5.3.2.2.3, second to
last sentence in first
paragraph

“Tier 2 and Tier 2 HFTD”

“Tier 2 and Tier 23 HFTD”

p. 5-94, Section
5.3.2.2.6

PG&E is piloting Sensor 1Q on
approximately 500K
SmartMeters™ in HFTD areas
and customizing reads and
alarms to identify service
transformer failures, with other
use-cases to be considered
based on wildfire risk
reduction and/or business
value. The data collected
through Sensor IQ is critical
for a variety of other wildfire
related

initiatives, including: (i) Rapid
Earth Fault Current Limiter
which requires feeder phasing
to determine the line-earth
capacitive imbalance; (ii)
increasing the data collected

(voltage, current, power factor)
and increasing the frequency
of data collection will improve
wires down algorithms to find
faults.

PG&E is piloting Sensor 1Q on
approximately 500K SmartMeters™
in HFTD areas and

customizing reads and alarms to
identify service transformer failures,
with other use-cases to be considered
based on wildfire risk reduction and/or
business value. SSN is being
contracted to implement Sensor 1Q,
which allows for a parallel, more
granular data path (outside of billing)
to support distribution asset analytics
use cases. Deployment enables
customizable Network Interface Card
(NIC) data sampling, read jobs, and
alarms. The data collected through
Sensor 1Q is critical for a variety of
other wildfire related initiatives,
including: (i) Rapid Earth Fault
Current Limiter which requires feeder
phasing to determine the line-earth
capacitive imbalance; (ii) increasing
the data collected (voltage, current,
power factor) and increasing the
frequency of data collection will
improve wires down algorithms to
find faults.




Location

Original

Update (with redlines)

p. 5-97, Section

PG&E does not have a

PG&E does not have a program to

5.3.2.3.2 program to install addition install additional fault indicators in
fault indicators in fire areas for | fire areas for future years.
future years.
p. 5-122, Prior to next fire season, Prior to next fire season, PG&E will
Transmission Line | PG&E will be evaluating all be evaluating all 552 transmission
Assessments, 552 transmission lines in lines in HFTD areas to determine

second paragraph

HFTD areas to determine
which lines can be removed
from future PSPS Event scope
via: supplemental inspections
(ultrasonic), below-grade
inspections and repairs,
increased Vegetation
Management (i.e. expanded
Rights Of Way), accelerated
repairs or replacement of
assets.”

which lines can be removed from
future PSPS Event scope. via:

p. 5-150, new
section

N/A — new language to be
added

“5.3.3.18.3 — Building and Sourcing
Services

Building services supports the WMP
initiatives in two primary ways: (1)
securing office space for employees
and contractors supporting the WMP
initiatives; and (2) securing yards and
staging areas for materials needed to
complete WMP work.

Sourcing provides strategic,
operational, and execution level
support of PG&E’s WMP. Sourcing
provides sourcing program
management support, develops project
plans, and coordinates sourcing
activities with cross functional teams.
Sourcing support includes but is not
limited to facilitating supplier
evaluations, contract bidding and bid
awards processes, and direct
negotiations.




Location

Original

Update (with redlines)

Placement in Section 5.3.3 is based on
the desire to put these services within
the Section 5.3 initiatives, but note the
services support all the WMP
initiatives.”

p. 5-165, Section
5.3.4.9, add to end
of first paragraph

N/A- new language to be
added

“Ultrasonic inspection is included in
the details and data associated with
Attachment 1, Table 24 Section 12,
Patrol inspections of transmission
electric lines and equipment.”

p. 176, bullet at
bottom of page,
Overhand
Trimming

Removing overhanging
branches and limbs four feet
out from the lines and up to the
sky around electric power lines
required by regulatory
requirements to further reduce
the possibility of wildfire
ignitions and/or downed wires
and outages due to vegetation-
conductor contact.

Removing overhanging branches and
limbs four feet out from the lines and
up to the sky for particular trees
around electric power lines reguired
by regulatory requirements to further
reduce the possibility of wildfire
ignitions and/or downed wires and
outages due to vegetation-conductor
contact.

p. 5-177, Section 3.

For example, instead of the
required four feet radial
clearance around conductors,
PG&E is trimming trees from
the conductor to sky for
overhang clearing.

For example, instead of the required
four feet radial clearance around
conductors, PG&E is trimming trees
from the conductor to sky for
overhang clearing on particular trees.

p. 5-190, Section "Further, in Wildland-Urban "Further, in Wildland-Urban Interface
5.3.5.9 Interface (WUI) inspections MWUB-inspections-are performed-as
are performed as frequently as | frequenthy-as-quarterhy,so-3-additional
quarterly, so 3 additional mspections-in-a-year-on-top-of the
inspections in a year on top of | reutineprogram’s-once-annual
the routine program’s once- mspection.”
annual inspection.”
p. 5-190, Section "PG&E will also inspect for "PG&E will also inspect for and
5.35.9 and remove incidental o medendel o nia L e
vegetation that restricts access | restricts-access-for-safe-and-efficient
for safe and efficient removal | removal-of dead-and-dying-trees-may
of dead and dying trees may also be removed.”

also be removed."




Location

Original

Update (with redlines)

p. 5-196, Section
5.3.5.15

"In addition to establishing
“new” miles that have been
treated with EVM, PG&E will
perform annual, follow-up
vegetation maintenance work
on the sections of line where
EVM was previously
established to remove
overhangs and to keep
branches above powerline
height from growing back into
an overhanging position. As
the number of miles initially
worked to remove overhangs
increases, the annual
maintenance and upkeep effort
will also grow along with the
continued removal of hazard
trees as outlined above."

p. 5-217, footnote
27

“Rulemaking 18-12-025”

“Rulemaking 18-12-0625005”

p. 5-240, third
bullet

Direct Mail/Print Media
Engagement:

Direct Mail/Print Media Engagement:
Add Footnote 1: See Table 30 Section
5-1 for details regarding PSPS and
emergency preparedness media
education campaigns

p. 5-247, Section
539.7.1

N/A- new language to be
added

“In addition to contractor resources
and Mutual Assistance agreements,
PG&E owns and maintains aviation
resources. The 2020 — 2022 aviation
operations and maintenance expense
forecast in Table 29, Section 7 was
determined by forecasting total
operation and maintenance expenses,
less forecast chargebacks and forecast
reimbursements from CAL FIRE for
utilizing PG&E helicopters.”




Table 2: Summary of Updates to Attachment 1, Tables 1 - 31

Location: Table, Section

Description of Change

Table 1; Table 1-1 (Distribution)

Add Sections 2-4 to Table 1-1, add comments
column, add comments below Table 1-1.

Table 4, eighth cell in the column
“Underlying assumptions”

Edit to the language describing the underlying
assumptions.

Table 13

Data updated using an improved database
query methodology that provides a more
accurate estimate of the number of electric
PG&E customers located in each Fire Threat
District category. Most of the data in the table
has been updated.

Table 22, Section 2-5

Update to new/existing information.

Table 22, Section 7-2

Correction to line miles and spend/treated line
mile; line miles should be N/A for all years
and spend/treated line mile should be $0 for
all years. Update to Ignition probability
drivers targeted, Risk reductions, Risk-spend
efficiency, and Other risk drivers addressed.
Updated memorandum account information.

Table 23, Section 2-3

Update to the proceeding and memorandum
account information.

Table 23, Section 5

Update comment/reference.

Table 23, Section 8-6

Add the word Substation to the end of the
Initiative Activity title. Updates to the
Ignition probability drivers targeted, Risk
reductions, Risk-spend efficiency, and Other
risk drivers addressed.

Table 23, Section 12-1

Remove the words “combined mitigation and
control” from the Initiative Activity title.
Update Ignition probability drivers targeted.




Location: Table, Section

Description of Change

Table 23, Section 12-2

Remove the words “combined mitigation and
control” from the Initiative Activity title.
Update Ignition probability drivers targeted.

Table 23, Section 18

Add new set of rows, “Other/not listed,
Building and Sourcing Services-
Transmission and Distribution”

Table 24, Section 1

Update to Costs, spend/treated line mile and
memorandum account information.

Table 24, Section 2

Update to Costs, spend/treated line mile.

Table 24, Section 9

Details provided are duplicative to Table 24
Section 15-2. Delete data from Table 24
Section 9 and add new comment.

Table 24, Section 10

Details provided are duplicative to Table 24
Section 15-1. Delete data from Table 24
Section 10 and add new comment.

Table 24, Section 11

Update Costs due to mathematical error and
update spend/treated line mile.

Table 24, Section 15-1

Update Costs and In/exceeding compliance
with regulations

Table 24, Section 15-2

Update Costs and In/exceeding compliance
with regulations

Table 25, Section 5

Update to Ignition probability drivers
targeted, Risk reductions, Risk-spend
efficiency, and Other risk drivers addressed.

Table 25, Section 7-1

Update to Ignition probability drivers
targeted, Risk reductions, Risk-spend
efficiency, and Other risk drivers addressed.

Table 26, Section 3

Revise rows with new data and details.

Table 26, Section 4-1

Update to Ignition probability drivers
targeted, Risk reductions, Risk-spend
efficiency, and Other risk drivers addressed.

10




Location: Table, Section

Description of Change

Table 26, Section 4-2

Update to Ignition probability drivers
targeted, Risk reductions, Risk-spend
efficiency, and Other risk drivers addressed.

Table 26, Section 5-2

Update to Ignition probability drivers
targeted, Risk reductions, Risk-spend
efficiency, and Other risk drivers addressed.

Table 26, Section 5-3

Update to Ignition probability drivers
targeted, Risk reductions, Risk-spend
efficiency, and Other risk drivers addressed.

Table 29, Section 2

Revise comment.

Table 29, Section 7

Add new set of rows, Other/not listed —
Aviation Support

Table 30, Section 4

Update rows to include details for “Forest
service and fuel reduction cooperation and
joint roadmap”.

Table 30, Section 5-1

Add new set of rows, “Other/not listed,
Emergency preparedness education
campaign”

11
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PACIFIC GAS AND ELECTRIC COMPANY
2020 WILDFIRE MITIGATION PLAN

EXECUTIVE SUMMARY
A. Introduction

Over the past few years, California has experienced an unprecedented number of
catastrophic wildfires due to climate change. Many of these fires have occurred in
Pacific Gas and Electric Company’s (PG&E or the Company) service territory in
Northern California. PG&E recognizes the urgent need to reduce the frequency, scope
and impact of wildfires and is taking extensive measures to address this challenge and
protect the safety of the customers and communities we serve.

PG&E conducted massive Vegetation Management (VM) and asset inspection
efforts in 2019. At the same time, we worked with regulators, communities, other
utilities and industry experts to get a better understanding of the wildfire problem and
ways to address and limit wildfire risk. Based on our work and experience in 2019, in
2020 PG&E will be implementing continued VM activities, enhanced inspection
practices, more strategic system hardening, increased situational awareness tools, and
additional system automation devices. In addition to further reducing wildfire risk we
anticipate these efforts will enable the Company to implement smarter, smaller, and
shorter Public Safety Power Shutoffs (PSPS) during future fire seasons.

This document describes the measures that PG&E is taking to reduce the risk of
catastrophic wildfires in Northern California. These measures have ramped up in the
last few years because Northern California’s wildfire problem has grown significantly
during that time. These programs are evolving as our understanding of the wildfire
threat improves, and as we learn more from the customers, communities and
governments we serve about how to improve the effectiveness and impact of these
efforts. The table on the next page summarizes the major 2020 wildfire mitigation
activities described in Section 5 of PG&E’s 2020 Wildfire Mitigation Plan (WMP).

B. PG&E’s System and Wildfire Threat

Over half of PG&E’s service territory lies in the High Fire Threat District (HFTD) as
identified by the California Public Utilities Commission (CPUC or Commission) in 2018.
Approximately 5,500 line-miles of electric transmission and 25,500 line-miles of
distribution assets lie within these HFTDs. Many of these are long lines that serve

low-density, non-urban customers and communities located within the “wildland-urban
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interface,” who face an increased fire risk. This wildfire threat has increased
significantly over the past ten years. The U.S. Forest Service estimates that 147 million
trees died in California from drought and invasive beetles from 2010-2018. This
contributed to the CPUC significantly increasing the size of the HFTDs within PG&E’s

service territory, effective January 2018.

FIGURE 1
CPUC FIRE-THREAT MAP (2018)
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TABLE 1

SUMMARY OF 2019 AND 2020 WILDFIRE MITIGATION ACTIVITIES

PROGRAM 2019 PROGRESS* 2020 TARGETS* NOTES REFERENCE]
1.A Enhanced VM — VM and Tree Clearing Reduce Fire Risk by Reducing Potential Vegetation Contacts With Utility Equipment
Enhanced VM (EVM)| 2,498 line-miles 1,800 line-miles EVM activities are in addition to PG&E’s 535
routine VM practices.
Catastrophic Event 48,000 trees Removals per inspection results 2020 activities will include some trees
Memorandum identified in 2019
Account (CEMA) 5.3.5.9
(Dead Tree
Removal)
1.B Asset Inspection and Repair/Replacements — Identify and Fix Actual and Potential Equipment Problems That Could Contribute to a Failure or Wildfire Ignition
Enhanced Transmission — aerial and visual for Transmission — aerial and visual for ~22,000 structures Transmission 2019 data reflect some 53.4.2
Inspections 49,715 structures inspections performed in late 2018 as well.
Distribution — 694,250 poles Distribution — ~344,000 poles All structures in HFTD inspected in 2019 5.34.1
X - and late 2018; for 2020 all HFTD Tier 3 and
Substations — 222 Substations — ~105 one third of Tier 2 assets will be inspected. | 5.3.4.15
Repairs and Transmission — repaired 5,215 A&B tags Continue risk-prioritized repairs identified in 2019 and Repaired all A tags and 94 percent of B tags| 5-3.4.2
Replacements Distribution — repaired 4,881 A&B tags ipnesrgzrcrzor:]esw corrective actions identified during 2020 identified through 2019 inspections. 5341
Substations — repaired 745 A&B tags 5.3.4.15
1.C System Hardening — Replace or Eliminate Overhead Distribution Lines in High-Risk Areas With Stronger, More Resilient Equipment
Miles Hardened 171 line-miles 241 line-miles Hardening includes replacing bare overhead
conductor by (1) eliminating the line entirely,| 533
(2) undergrounding or (3) replacing with
covered conductor and stronger poles.
1.D System Automation — Enable Remote Control and Automated Operation of Field Equipment to More Precisely Deenergize Sections of the Grid When Fire Risk Is High
Supervisory Control and Data Acquisition SCADA-enabled recloser allows remote
Reclosers (SCADA)-enabled all remaining (287) manual SCADA expansion as needed control to prevent a line from reenergizing 5.3.39
reclosers after a fault.
Sectionalization devices enable separating
Automated 592 devices 53338

Sectionalization

298 devices

the distribution grid into smaller sections for
greater operational flexibility

1.E Public Safety Pow:
Fire

er Shutoffs —Shutting Off Power in High-Risk Fir

e Areas Under High-Risk Weather Conditions Prevents Util

ty Equipment From Igniting a Potentially Catastrophic

PSPS Events

9 PSPS outages lasting from ~14 to 55 hours (on

Working to make each 2020 PSPS event affect one-third
fewer customers than it would have in 2019 and to shorten

Particularly working to reduce PSPS impacts|
on communities forecast to be most

average for all affected customers) 4.1
restoration time after high-risk weather clears to ~50 percent| frequently affected by PSPS events.
shorter than the 2019 PSPS target.
2.A Situational Awareness — More Real-Time Monitoring of High-Risk Fire Areas Enables Earlier Warning and Detection of Wildfires, More Effective Proactive Grid Operation, and Faster
Response by First Responders
Weather Stations 426 installed (total 626 to date) Install 400 in 2020; goal of 1,300 total by 2021 These tools enable better real-time 5.3.2.1
monitoring of high-risk fire areas and
133 installed (total 142 to date) Install 200 in 2020; goal of 600 total by 2022 conditions; all data feeds are shared publicly| 5.3.2.1

High-Def Cameras

at pge.com/weather.

2.B Wildfire Safety Operations Center and Meteorology — Leverage Be

ter Situational Awareness and Analytical Capability to identify and Respond to Fire Threats More Effectively

Wildfire Risk
Identification

Enhanced meteorology and Wildfire Safety
Operations Center (WSOC) capabilities and tools
including Satellite Fire Detection technology and
fire spread modeling to better understand

real-time (and modeled) wildfire risk.

Continue integrating all weather and wildfire forecasting,

modeling and situational awareness tools

5.3.2
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TABLE 1

SUMMARY OF 2019 AND 2020 WILDFIRE MITIGATION ACTIVITIES

(CONTINUED)

REDUCE

PROGRAM

2019 PROGRESS*

2020 TARGETS*

NOTES

REFERENCE|

3.A Reduce Number o
Reduce the Size of PSPS Outages

f PSPS-Affected Customers — Smaller Distribution Sections, More Precise Transmission Line Switching and

Operating Temporary Microgrids Make it Possible to

Distribution sectionalization makes it

Distribution See 1.D above See 1.D above 5.3.3.8
Sectionalization possible to focus PSPS outages on smaller
. . e . sections of the grid, and transmission

'g;vai?;:?r%smn Line None completed for PSPS mitigation purposes 23 switches switching enables more targeted 5.3.3.8

— - — transmission outages to lessen downstream
Distributed Completed 1 temporary microgrid pilot and Operate additional microgrids during PSPS events in 2020 customer impacts.
Generation and operated 3 additional temporary microgrids during 5.3.3.8
Microgrids PSPS events

3.B Reduce PSPS duration — Shorter Outages, Through Increased Ope

rational Tools and Improved Processes, Will Reduce Burde

n of PSPS Events on Customers and Communities

Faster Power

PSPS Restoration target of 24 daylight hours from
weather "all clear" to power restored, generally

New PSPS Restoration target aims for 50 percent
improvement: restore power for 98 percent of affected

Faster power restoration should reduce the
degree of customer and community

5.6.2.3

Restoration achieved customers within 12 daylight hours from weather "all clear" disruption from an outage.
3.C Reduce Frequency of PSPS — Tighter Geographic Understanding of Weather and Fire Risk And Analysis of Transmission Lines Allows More Accurate Design of PSPS Need and Scope
Meteorology Weather forecasted at 3 km X 3 km resolution. Integrating additional tools and datasets to increase weather | Better meteorology tools and geographic
Updated weather impact models, datasets & forecast granularity to 2 km x 2 km (>2x better than 2019 precision improves identification of high-risk | 5.3.2.1
improved meteorology computing power. resolution) fire conditions and thus better tailoring of
Transmission Line Limited assessments in 2019 PG&E is analyzing all 500+ transmission lines that run ;Jhperattlone:jl actlortls to respond to high-risk
Assessment reats and events. 5.3.3.8

through HFTDs to identify possible ways to avoid taking a
line out of service under high fire risk conditions.

3.D Community and C

During Outages

ustomer Support — Lessen the Burden of PSPS Outages by Increasing Customer and Community Coordinat

ion, Information, Preparation and Services Before and

Community

Established 70+ temporary CRCs during late

Partnering with counties to improve targeting of CRCs,

Resource Centers October / early November 2019 PSPS event including using existing buildings as well as temp facilities in 5.6.2.1
(CRC) coordination with distributed generation
Communication and | Community outreach program included hosting Approximately doubling the number of in-person open
QOutreach 23 open houses plus webinars and other events houses across potentially affected areas to educate and
throughout the service territory to educate inform customers, alongside other additional outreach 53.92
customers about wildfire risks, wildfire measures. Improve social media usage for customer
preparations, and PG&E's Wildfire Safety information and feedback.
Programs and PSPS
Website and Call Website upgrades since October 2019 include Continuing to test and monitor website capacity and call
Center improved scalability of PGE.com using cloud- center operations, including flexible human resource 5.6.2.4

based systems; Call Center Operations refined to

deployment, to support peak PSPS-event web traffic and call

support peak call volumes during PSPS events

volumes

All data are for activities and assets within CPUC-designated HFTDs unless otherwise indicated; 2020 activities will include some items identified in 2019; targets as of February 7, 2020.




1. Reduce Wildfire Ignition Potential

Reducing the risk of catastrophic fires begins with understanding the causes of
utility-related fire ignitions in PG&E’s service territory. Historically, 49 percent of
ignitions in PG&E’s HFTD regions have been caused by vegetation contact with
electrical equipment and another 28 percent were caused by utility equipment failures;
the remaining ignitions were caused by third-party actions, animals, and other causes.
Although PG&E was following regulatory requirements and standard industry practices
for VM (tree-trimming) and equipment inspections and maintenance, the increased
number of dead trees, drought, hotter temperatures and higher winds due to climate
change have radically increased the risk of a significant wildfire in the event of an
ignition.

PG&E is going beyond existing regulatory requirements to address the new normal.
In 2018 PG&E developed an aggressive program to reduce wildfire ignitions, with
five primary elements that directly address the causes of fire ignition and spread.

a. Enhanced VM

Vegetation located in close proximity to electrical equipment can cause a fire by
contacting that equipment, either catching fire or dropping a spark that could cause
other vegetation to catch fire. Vegetation trimming and dead tree removal also reduce
the availability of fuel that could start or spread a fire, whatever the cause. PG&E'’s
routine VM program inspects approximately 100,000 miles of overhead electric facilities
at least annually to identify and clear vegetation that might grow or fall into utility
equipment to reduce the risk of contact and ignition. The vegetation inspection process
entails ground patrols and the use of Light Detection and Ranging and advanced
analysis techniques to identify dead and risky trees that are too close to utility facilities.

In addition to the routine VM practices, in 2019 PG&E’s EVM Program inspected
and further trimmed or removed vegetation along 2,498 line-miles (~10 percent) of
distribution lines within HFTDs. Beyond the EVM and routine vegetation clearance
work, PG&E also removed approximately 48,000 dead trees close to facilities through
the CEMA Program. These measures reduce the likelihood of future vegetation-into-
line fire ignitions and the amount of fuel available to spread a fire.
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FIGURE 2
PG&E’S EVM PROGRAM

Enhanced Veg. Mgmt: High Risk

Trees + Overhang Removal

1. Maintain 12’ recommended radial
clearance

2. Remove high risk trees within fall
zone

3. Remove overhangs out 4 feet from
power lines

4. Reduce dry fuel on atargeted basis

PG&E plans to conduct EVM on approximately 1,800 miles of lines in 2020 and
beyond based on insights gained from the 2019 effort. We are assessing the impacts of
the 2019 routine full system plus EVM efforts to be sure that we use our resources most
effectively in the years ahead. For instance, we plan to shift some EVM work from
distribution to lower voltage transmission lines to expand Rights-of-Way (ROW) and
remove incompatible species; this work will reduce wildfire risk and reduce the footprint

of future PSPS events by allowing some transmission lines to remain energized.

b. Asset Inspection and Repair

Over late 2018 and 2019, PG&E inspected all equipment within the HFTDs in our
service territory to identify any structures or equipment that were damaged, degraded or
could fail and potentially cause a fire. While most utility equipment failures can be
visually identified, PG&E has deployed a suite of techniques for enhanced inspection
across transmission, distribution and substation equipment. These techniques include:
e Routine patrols by ground (truck and walking) or helicopter;
e Use of enhanced visual, infrared and ultrasonic inspection methods; and
« Structure climbing, aerial image capture, wood pole testing, ground and

below-grade foundation assessment.
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PG&E uses inspection results to prioritize and manage equipment repair needs.
The most severe equipment problems are immediately repaired or made safe
(potentially by taking the affected line out of service). Less severe problems are
addressed within a risk-informed timeframe, based on CPUC requirements.

PG&E’s 2019 Wildfire Safety Inspection Program covered all of the nearly
750,000 poles and structures in HFTDs and identified needed maintenance and
replacement. Building on this foundation, PG&E is incorporating the enhanced
inspection processes and tools into our Routine Inspection and Maintenance Program
and will use risk-informed maintenance cycles in the years ahead—for instance, PG&E
will initially conduct annual inspections of all facilities in HFTD Tier 3 areas and use
3-year inspection cycles for Tier 2 facilities. Future year inspection cycles may be
adjusted to align with our understanding of the risks associated with changing weather
patterns, repairs, replacements, and information gathered via inspections.

c. System Hardening

System hardening entails replacing or eliminating distribution lines in HFTD areas
with equipment that is less likely to start a fire and more likely to survive one.
Hardening methods include replacing bare overhead conductor with covered conductor
and installing stronger poles or undergrounding a line. Some lines or spans could be
eliminated entirely if customers, the community or a substation can be supplied through
some other means, including remote grids or self-generation. Each system hardening
project requires extensive field assessment and engineering analysis to determine the
best method to reduce fire threat and consequence for that line. PG&E is starting this
work in the areas that have been determined as the highest fire risk facilities.

In 2019, PG&E completed hardening for 171 miles of distribution lines. The 2020
system hardening plan targets hardening 241 line-miles and completing a total of
7,100 line-miles over 12-14 years.

d. System Automation
System automation is an important tool to prevent and mitigate fires associated with
utility equipment. PG&E is using two principal automation tools on our system in
HFTDs. PG&E has installed SCADA-enabled reclosers in place of manual devices, to
allow system operators to remotely prevent a line from automatically reenergizing
(“reclosing”) after a fault. This assures that if any potential fire or other risk event
causes a line to drop out of service, that line will remain out of service and not
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contribute to a fire until PG&E personnel can verify that it is safe to put the line back in
operation. In 2019, PG&E completed SCADA-enabling all line reclosers serving
HFTD areas.

Automated sectionalization devices are used to separate the distribution grid into
smaller sections for greater operational flexibility. These devices can be used to isolate
parts of the grid, to respond to outages or emergency situations more quickly, or to
create a zone for microgrid operations. PG&E will use sectionalization to create smaller
zones for PSPS outages, and to take smaller sections out of service as needed for
asset repairs or replacements. The Company installed 298 automated sectionalization
devices in 2019 and plans to install another 592 devices in 2020.

Reclosers and automated sectionalization devices reduce wildfire risk by allowing
PG&E operators to keep lines out of service to prevent ignitions under hazardous
conditions. These devices enable deenergization and reenergization of smaller,
more precise sections of the grid with higher speed, enabled by remote operation
and automation.

e. Public Safety Power Shutoffs

In 2018, the CPUC confirmed the need for all California utilities to use PSPS as a
way to prevent catastrophic wildfires. Significant wildfires are most likely to occur under
the high-risk conditions of high winds, low humidity, and where there is a high level of
dry fuel—as in the late summer or fall in the heavily forested mountain areas of
Northern California, where many of PG&E’s distribution and transmission assets (red
lines in map) and power plants are located. Under extremely high-risk conditions, it is
necessary to deenergize some transmission or distribution lines to reduce the risk that
vegetation or other flammable items that could start a wildfire could contact live wires.
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FIGURE 3
PG&E’S TRANSMISSION SYSTEM (IN RED)

Electnic Transmission Lines
Calfornia, 2018

Although deenergizing a power line may prevent the ignition of a potentially
catastrophic wildfire, shutting off a transmission line has major consequences for
communities and customers. Service to all customers who are directly served by a
single long radial transmission or distribution line will be shut off for the duration of the
PSPS event, as has happened to many communities located in the Sierras and foothills.
Further, any customers and communities whose service is fed primarily by deenergized
transmission lines and cannot be fully served by alternate lines are also shut off, even
though they may not be experiencing the same high-risk weather conditions.

Extreme hazard weather conditions were particularly severe during the 2019 fire
season, forcing PG&E to conduct nine PSPS events. The largest PSPS event occurred
on October 26 through November 1, affecting approximately 968,000 customers in
38 counties for an average of about 55 hours and some communities for almost a week.
During that period, peak wind gusts in the fire risk areas reached speeds as high as
102 miles per hour, which is strong enough to blow tree limbs into power lines from a
considerable distance.

The 2019 PSPS events taught PG&E some difficult lessons. Although grid
deenergization is effective at reducing ignitions and utility-caused wildfires in high fire
risk areas, PSPS events are extraordinarily disruptive for our customers and
communities. Over the course of the 2019 PSPS events, we learned many lessons
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about how to conduct these more effectively, and how to better help our customers
prepare for and manage through PSPS events. We also worked to determine how to
make future PSPS events smaller, shorter and less frequent. These lessons are
discussed in Section 3 below.

PG&E'’s process for deciding whether to initiate a PSPS involves continuous
monitoring to determine when and where extreme weather patterns and high-risk
fire conditions exist. Under those circumstances, a PG&E officer, following
well-documented policies, processes, and procedures, makes the decision on whether it
will be necessary to shut down distribution lines in the identified high-risk fire areas.
PG&E then begins governmental and customer notifications based on the identified
distribution lines. PG&E also assesses the transmission circuits within the high-risk
footprint and identifies the downstream areas and customers affected by those lines.
We identify specific transmission lines that must be shut down based on updated
wildfire risk and public safety risk. Company engineers perform electric power flow
analyses to determine shut-down impacts and safe power rerouting options and
coordinate those with the California Independent System Operator (i.e., CAISO, the
state’s grid operator). If additional areas must be deenergized due to transmission line
shut-offs, PG&E updates governmental and customer notifications as soon as possible.

Once PG&E meteorologists issue the “weather all-clear” for a PSPS event, PG&E
conducts safety assessments of our lines and equipment. The Company may use
internal personnel, contractors, and mutual aid (personnel from other utilities) for ground
patrols, as many as 65 helicopters for real-time aerial assessment, and fixed-wing
aircraft with cameras and infrared equipment that may be able to inspect assets at
night. PG&E repairs or resolves identified damage locations and issues such as
vegetation on the lines and then reenergizes lines on a rolling basis to restore power to
affected customers as quickly as is safe to do so.

PG&E recognizes the burden that PSPS places upon affected customers and
communities and is committed to minimizing the number of PSPS events and their
scope (number of customers affected) and duration, while working to keep our
customers and communities safe during times of severe weather and high wildfire risk.
The Company is adopting a variety of system tools and analytical methods, described
below, to make future PSPS events smarter, smaller, and shorter.
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2. Reduce Fire Spread

PG&E is continuing to invest in tools, equipment, resources and a skilled workforce
to improve our understanding of upcoming and real-time weather and fire conditions, so
we can act proactively to reduce fire ignitions and respond quickly to slow the spread of
a fire once it starts.

a. Situational Awareness

PG&E is installing a variety of weather and fire monitoring devices across HFTD
areas. These monitoring devices allow early warning of high fire risk conditions and
real-time identification of emerging wildfires, which in turn enable faster action by first
responders and more proactive grid operation to avert fire ignition and spread.

PG&E'’s situational awareness tools in the HFTDs include:

« Weather stations — PG&E installed 426 in 2019, for a total of 626 to date; another

400 will be installed in 2020;

o High-definition cameras — PG&E installed 133 in 2019, for a total of 142 to date;

another 200 will be installed in 2020;

o Enhanced wire-down detection tools;
« Satellite monitoring of PG&E service territory; and
o Access to multiple external real-time weather service feeds.

All of these sources are used to track real-time fire conditions and create highly
localized weather and fire risk forecasts. PG&E uses this information to flag high-risk
locations and system conditions, share it with government and first responders, and
activate PG&E field crews and operational measures accordingly to prevent outages

and respond to wires down or actual fires.

b. Wildfire Safety Operations Center and Meteorology

PG&E has established a highly qualified, 24/7 meteorology operation that supports
a WSOC, as well as day-to-day gas and electric system operations more broadly.
These two integrated organizations have the field tools and analytical capabilities to
forecast wildfire threats, identify actual fires, and support rapid fire response and grid
operational responses.

PG&E’s WSOC plays a key role in addressing the challenges of climate-driven
extreme weather events and customer and community safety. The WSOC serves as a
coordination, facilitation and communications hub for wildfire activities, including using
weather data to monitor fire threats. In the event of a potential fire threat or actual fire,
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it coordinates and mobilizes response efforts with appropriate PG&E field personnel,
first responders, media, local government, and other safety officials. The WSOC
operates on a 24-hour basis and is staffed with experienced personnel knowledgeable
in electric operations, safety, engineering, meteorology, fire science and other areas.
The WSOC staff includes field teams of Public Safety Specialists who train first
responders and local agencies on how to safely respond to emergencies associated
with electric and gas facilities. WSOC specialists partner with local entities for
emergency planning and coordination and fire response.

PG&E’s WSOC developed and deployed an industry-leading satellite fire detection
system in 2019 that uses remote sensing data from five geostationary and polar orbiting
satellites to detect fires. The Company has also developed a suite of fire spread
modeling tools to understand potential wildfire risks and paths.

PG&E’s meteorology department integrates weather data from numerous internal
and external sources, including hundreds of PG&E’s own weather stations located in
HFTDs. Several times each day, PG&E meteorologists use these data streams to
forecast wind and weather patterns and calculate fire risk levels across the service
territory. These forecasts support PG&E operations and guide the need for wildfire
preparation and mitigation activities, including possible PSPS.

In late 2018 and 2019, PG&E’s meteorology team compiled one of the largest
known high-resolution climatological datasets in the utility industry: a 30-year, hourly,
3 kilometer (km) spatial resolution dataset consisting of weather, dead and live fuel
moistures and fire weather assessments, to improve identification of high-risk weather
patterns. In 2019, PG&E’s weather condition forecasting and fire risk analysis primarily
used 3 km by 3 km resolution to forecast conditions within each 9 square km section of
PG&E’s entire HFTD area. In 2020, PG&E will be performing these forecasts at an
even tighter resolution, in 2 km by 2 km sections. This improved geographical precision
will allow better determination of which specific areas and lines are at high fire risk, and
which lines at less risk can be excluded from potential PSPS consideration. This
precision will also enable faster identification of when high fire risk has abated and
assessment and reenergization can begin. PG&E will work in 2020 to further
consolidate and integrate all of our situational awareness tools, data and analytical

capabilities for deeper insights and actionable analyses.
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3. Reduce impact of PSPS

PG&E is working to make PSPS de-energization events smaller, shorter and less
burdensome on affected communities. In 2019, PG&E conducted nine PSPS events,
most during October and November, causing outages that affected hundreds of
thousands of customers. While the PSPS events were successful in that utility
equipment caused fewer overall ignitions within HFTDs and no fatal wildfires occurred in
2019, those events caused severe disruptions for the communities and customers
we serve.

Based on what we learned from the 2019 PSPS events, PG&E is working to make
any future PSPS events smaller in scope, shorter in duration and smarter in
performance while working to keep customers and communities safe during times of
severe weather and high wildfire risk. By taking the actions described below, PG&E
aims to have any 2020 PSPS events affect approximately one-third fewer customers
than a comparable event would have in 2019 (based on an analysis of the projected
impacts of these new programs under conditions of the large October 2019 PSPS
events). We will focus particularly on how to alleviate the PSPS burden on the
communities we serve in highest fire risk areas that are expected to be most frequently
affected by PSPS events.

a. Reduce the number of PSPS-affected customers

One major factor affecting the scope of a PSPS event is the number of transmission
lines included in the footprint of the event, as transmission lines have significant impacts
on downstream communities that might otherwise not be affected by the extreme
weather or are even outside a high fire risk area. PG&E will use several methods to
further reduce the number of transmission lines that must be included in future PSPS
events. The first step being taken is to analyze every one of the 552 transmission lines
in HFTDs before the start of fire season to determine whether the various line
inspections, repairs, VM and other measures taken have reduced fire risk for that line
enough that it could be essentially removed from consideration for PSPS (or whether
additional immediate action could do so). Second, on high risk fire days, more granular
meteorological fire risk forecasting at 4 sq. km resolution may reveal that some
transmission and distribution lines are not at high risk, so those lines would not need to
be deenergized. Every line that can be safely excluded from a PSPS event reduces the
number of customers subject to a PSPS outage.
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PG&E'’s investment in additional transmission switching and distribution
sectionalization will enable the Company to more precisely control and limit the size and
sections that must be taken out of service in a PSPS event. By making those PSPS
areas smaller, we can reduce the number of customers affected by an outage event.

PG&E is also using distributed generation, in combination with switching and
sectionalization, to isolate particular communities and critical facilities and serve them
when the rest of the local area is shut down by a PSPS. In 2019, PG&E completed a
temporary microgrid pilot for PSPS mitigation in Angwin, California, and operated
temporary microgrids at three substations during 2019 PSPS events. We intend to
establish additional PSPS-mitigating microgrids and distributed generation resources in
2020.

b. Reduce PSPS Duration

With improved meteorology data on wildfire threat conditions, PG&E’s ability to
identify the start and end of high-risk weather will continue to improve. More
sophisticated weather and fire risk understanding will inform PG&E’s operational
measures to respond to high-risk threats and events—and to confirm area-specific
“‘weather all-clear” status more quickly to speed service restoration and shorten the
duration of PSPS events.

Based on operational lessons learned from the 2019 PSPS season, PG&E is
adjusting some practices and increasing the resources we will deploy to support PSPS
restoration in 2020. PG&E is establishing contracts to have as many as 65 helicopters
available for real-time aerial assessment (up from ~35 in 2019) and fixed-wing aircraft
equipped with cameras and infrared equipment that may allow us to inspect assets at
night. In 2019, PG&E's target was to restore service after a PSPS within 24 hours after
the “weather all-clear.” Leveraging these additional resources and other process
improvements, for 2020 PG&E is aiming for a 50 percent improvement, restoring power
for 98 percent of affected customers within 12 daylight hours from the “weather
all-clear.”

c. Reduce the frequency of PSPS
As noted above, more accurate weather and fire risk forecasting on a 2 km by 2 km
resolution will improve threat identification and may enable PG&E to avoid calling PSPS
in areas that are not at severe fire risk. PG&E’s weather and fire forecasting
improvements, particularly with respect to identifying high wind speeds and sustained
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winds, may also help avoid over-estimating actual fire hazard levels, and thus avoid
calling for a PSPS when weather and fire risk conditions may not require it. Better
fire-spread modelling capabilities will also let PG&E determine when a potential or
actual fire could have less severe consequences, and therefore may not merit
PSPS action.

Advanced analyses of all of the HFTD transmission lines will enable PG&E staff to
identify possible ways to avoid taking a line out of service under high fire risk
circumstances. This will be particularly beneficial for customers who are served
downstream from those lines.

d. Community and customer coordination and support

Given the high risk and consequences of catastrophic wildfires for California
communities, and the high burdens created by PSPS events, communication and
education about wildfire risks, preparations and possible PSPS events are essential.
PG&E is building partnerships with all of our stakeholder groups, coordinating with
affected governments and communities, improving customer communications, and
listening carefully to all of these stakeholders to improve our customer and
community support.

PG&E’s activities have included extensive county and tribal engagement to improve
coordination, including meetings, community open houses, listening sessions and joint
identification of critical facilities. Key staff have been designated as community and
governmental liaisons to coordinate and provide real-time information leading up to and
during a PSPS event. Our teams coordinate year-round with fire and other first
responder agencies on overall safety efforts, with an increasing focus on wildfire and
PSPS preparation. We are working to serve Access and Functional Needs (AFN)
customers more effectively, including identifying those customers for additional
notification in the event of a PSPS event and establishing an AFN council to advise on
and inform our practices.

PG&E has and is actively communicating and engaging customers and
communities to learn how we can improve PSPS planning and community support.

In 2019, PG&E conducted 23 open houses, 6 webinars, 17 PSPS planning workshops,
and over 1,000 stakeholder meetings. The Company sent out 18.8 million
PSPS-related direct mail pieces, ran 36,000 radio ads and used extensive social media
outreach and web-based information such as outage maps and the locations of

emergency support services. PG&E values the many requests and suggestions from

Executive Summary-15



our customers and our communities, the CPUC, the Governor’s office, state agencies
and other stakeholders. We implemented many suggestions and improvements in real
time during successive PSPS events in 2019 and are working to implement more for
potential future PSPS events. Our 2020 outreach will expand upon 2019 efforts,
including approximately doubling the number of community open houses, and continue
to address emergency readiness and reach vulnerable populations using diverse
outreach opportunities and communications channels.

PG&E is committed to reducing the number of customers affected by and duration
of future PSPS events. But given the high fire risk in our service territory, it is not
possible to eliminate all PSPS events in the near future. Acknowledging this reality,
PG&E has worked to implement CRCs in communities affected by PSPS events, to give
customers a place to go for essential services when power is out. In coordination with
local communities and governments, PG&E set up 77 temporary CRCs by the last
PSPS of 2019 and is working now to see whether some permanent facilities (such as
schools or community centers) are appropriate and feasible to be used as CRCs in
2020.

4. Program Evolution for Continuous Improvement

PG&E’s Community Wildfire Safety Program (CWSP) is evolving rapidly as we gain
experience on how various measures and technologies work to reduce the threat and
actuality of catastrophic fires. Actions such as VM, equipment repairs and line
hardening may materially reduce the risk, number and extent of wildfires—but at the
same time, climate change-driven factors such as drought, high temperatures and bark
beetles may increase that risk and counteract our efforts over time. PG&E will study
and analyze the impact and cost-effectiveness of the measures we are taking. We will
work with our customers, communities and partners to learn how to serve their needs
better and reduce wildfire and wildfire mitigation consequences in the future.

We are continuing to identify and incorporate lessons learned from 2019 into
PG&E’s wildfire mitigation efforts, this 2020 WMP and the associated program targets.
Some key examples include:

« Enhanced VM (1.A): Based on analysis of the 2019 routine full system plus EVM

efforts, PG&E is re-balancing VM activities to use VM labor resources more
effectively in the years ahead. In particular, we will be shifting resources to expand
ROWSs on lower voltage transmission lines, for the double benefit of reducing

wildfire risk and possibly reducing the footprint of future PSPS events.
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« Enhanced Inspections (1.B): PG&E performed enhanced inspections of all poles

and structures within HFTDs in 2019. With that assessment of all HFTD structures
as the foundation, PG&E is adopting a risk-informed inspection process going
forward. We have incorporated 2019’s enhanced inspection processes and tools
into our Routine Asset Inspection Program. Starting in 2020, we will inspect
facilities in HFTD Tier 3 annually and inspect Tier 2 facilities on a 3-year cycle.
This will deploy inspection resources more cost-effectively and facilitate a thorough
understanding of asset conditions in the high fire threat areas.

e System Hardening (1.C): Building on operational insights and system hardening

work from the second half of 2019, PG&E is increasing system hardening line-miles
by over 40 percent starting in 2020.
e PSPS Scope Mitigations (3.A): Based on analysis of the 2019 PSPS events, PG&E

will be using the automation measures and transmission impact analyses discussed

above to reduce the size of PSPS events for the 2020 wildfire season. We will also
use microgrids and distributed generation to support some communities in PSPS
zones. These efforts are expected to reduce 2020 PSPS customer impacts by one
third relative to comparable fire-risk events in 2019.

« PSPS Duration Reduction (3.B): Building on the operational practices and insights

from 2019, PG&E will leverage additional resources and processes for asset

inspection and fire condition monitoring to speed post-event restoration.

PG&E anticipates that the programs and approaches described in this plan will
further change and evolve over time to reflect new insights, risks, and opportunities.
This may create inconsistencies with PG&E’s CWSP proposals in the General Rate
Case (GRC) or other regulatory proceedings. In December 2019, PG&E and other
parties submitted to the Commission a multi-party settlement agreement for PG&E’s
2020 GRC, which included provisions addressing PG&E’s CWSP for the period
2020-2022. PG&E’s 2020 WMP reflects many of the wildfire mitigations as described in
the 2020 GRC. However, wildfire risk is not static, nor are PG&E’s efforts to mitigate
that risk. Since the 2020 WMP reflects PG&E’s updated plans, PG&E intends to work
with regulators and other parties to assure that costs are clearly identified and tracked
through the proposed two-way balancing accounts for CWSP and VM. These balancing
account mechanisms and associated audit and reporting requirements give PG&E
adequate resources and flexibility to address evolving needs related to wildfire
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mitigation, yet provide full transparency and accountability into how PG&E spends
CWSP-related and VM funds.

The 2020 WMP, Utility Survey and related attachments below are being submitted
as part of a new process led by the CPUC Wildfire Safety Division (WSD). For this first
iteration of the new format and approach, PG&E has attempted to provide all data,
explanations and information requested as completely as possible, but we acknowledge
that not all elements are complete. Consistent with the WSD’s direction that this is an
evolving process, PG&E will continue learning, iterating and improving our wildfire risk
reduction efforts, in conjunction with stakeholders and partners, pursuing our shared

goal to further reduce wildfire risks in the years ahead.

C. Conclusion

The risk of catastrophic wildfires in California has increased dramatically over the
past few years, and PG&E has transformed how we respond to that risk. We hold the
safety of our customers, communities and workforce as our highest priority and have
committed the Company to the effort of reducing the frequency, scope and impact of
utility-caused wildfires. We have been working with many partners and parties to
identify and implement effective methods to reduce wildfire ignitions and risk, reduce the
impacts of PSPS events used to limit wildfire ignitions under extreme fire risk conditions,
and to help our communities cope with these changes and challenges. PG&E will
continue to implement and improve these efforts, working in concert with those we
serve to lower the wildfire risk for all.

Executive Summary-18



PACIFIC GAS AND ELECTRIC COMPANY
2020 WILDFIRE MITIGATION PLAN
SECTION 1
PERSONS RESPONSIBLE FOR EXECUTING THE WMP



1. Persons Responsible for Executing the Wildfire Mitigation Plan

Provide an accounting of the responsibilities of the responsible person(s) executing the
plan, including:

1. Executive level with overall responsibility
2. Program owners specific to each component of the plan

Ensure that the plan components described in (2) include an accounting for each of the
Wildfire Mitigation Plan (WMP) sections and subsections.

The following individuals have responsibilities for execution of Pacific Gas and Electric
Company’s (PG&E) 2020 WMP.

Executive Level Responsibility:
e Michael Lewis, Senior Vice President, Electric Operations

Program Owners for Each Component of Plan:

Plan Component Program Owner WMP Section

Plan Objective, Wildfire Mitigation Matthew Pender 25,4.1,5.1,5.2,5.3,5.10,

Strategy, WMP Implementation 5.11, 6.6

Metrics, Risk Analysis, Asset Allocation Mark Esguerra 21-2.4,2.6,2.7,3.2,3.4.2,
34.3,4.2,4.2.1,4.3,4.4,5.3,1,
5.3.3,5.3.7,5.3.8,5.4, 5.6.1,
6.2, 6.5

PSPS, Situational Awareness, Grid Mark Quinlan 3.1,3.3,3.4.1,5.3.2,5.3.6,

Operations 5.3.9,5.6.2,6.1,6.3

Vegetation Management Michael Ritter 5.35

Mapping, Data Governance Jay Singh 2.7,3.4.1,53.7,6.4

Execution Risk Jonathan Seager 55

Inspections Mary Hvistendahl 534

Customer Support Megan Ardell 5.3.9

Public Partnerships Mary Ellen Ittner 5.3.9
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Verifl :ation
| am an officer of the applicant corporation herein, and am authorized to make this
verification on its behalf. The statements in tlle 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 ont e/vrut (, b Luiat )11 Fo .n<iJLO . California.
(Date) (Name of city)

Mho € 0. Doupe SUP Elesic Opw\mw?/ Pe-E

(Signature and Title of Corporate Officer)
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1.1 Explanation of Data and Formatting

The WMP Guidelines provided include thorough tables for the utilities to complete as

part of their 2020 WMPs.1 The 2020 WMP represents an entirely new format and
approach to communicating about wildfire risk mitigation activities compared to what
was submitted, reviewed, and approved in the 2019 WMP process. Driven by new
legislation (e.g., Assembly Bill 1054) and the direction of the Wildfire Safety

Division (WSD), this new format is itself an ongoing evolution in how the state
discusses and reviews utility wildfire risk mitigation activities.

PG&E has attempted to the best of its ability to provide the information requested in the
time allotted. Due to the relatively condensed period in which to complete the 2020
WMP in response to the WMP Guidelines and subsequent clarifications, there may be
some areas where PG&E is unable to provide the requested data.

To assist the WSD and others in understanding PG&E’s 2020 WMP, we are providing
the following clarifications and explanations.

Additional Data

The WMP Guidelines direct the utilities to work with federal, state, and local agencies,
stakeholders, and partners to collect or compile information that the utility has not
collected and could not ascertain. Where the utility is unable to obtain information from
third parties, the WMP Guidelines direct the utility to identify alternative data points.
While PG&E was able to obtain supplemental information from other entities such as
California Department of Forestry and Fire Protection, PG&E was not able to reach out
to or obtain data from third parties in all situations.

Use of WMP Metrics

PG&E has provided WMP metrics and data requested by WSD. However, providing
these metrics should not be interpreted as agreement that all of the requested metrics
are useful or appropriate for the purposes of analyzing risk. For example, in some
cases where WSD asked for 5-year historical averages, use of that average may not
adequately reflect either a strong upward or downward trend, or extreme year-over-year
variability.

Instructions and Additional Tables and Figures

To provide context to help understand the tables and narrative, PG&E has included the
instructions from the WMP Guidelines in italics at the beginning of each section and
table in the WMP.

In addition to the tables set forth in the WMP Guidelines, PG&E is also providing
additional tables to explain various additional data or calculations that PG&E performed
to complete the required tables. PG&E has included only the required WMP Guideline

1 The WMP Guidelines were included as Attachment 1 to the Administrative Law Judge’s
Ruling on Wildfire Mitigation Plan Templates and Related Material and Allowing Comment,
Rulemaking 18-10-007 (December 16, 2019).
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tables, not the PG&E-specific tables, in the excel files that it is posting with the WMP.
The additional PG&E-specific tables are identified in the following format in the
narrative:

TABLE PG&E-SECTION#-TABLE#.

For example, the second PG&E-specific table in Section 3 of the WMP would be
TABLE PG&E-3-2.

Likewise, where PG&E has provided figures to supplement the narrative, these PG&E-
specific figures are identified in the same format:

FIGURE PG&E-SECTION#-FIGUREH#.
For example, the first figure in Section 2 of the WMP would be FIGURE PG&E-2-1.

Definition of Terms

Generally, PG&E relies upon the Glossary provided in the WMP Guidelines as a
reference source for terminology used in the tables. Where PG&E uses other non-
common terms or phrases, PG&E has attempted to define these terms in the narrative
accompanying the charts or sections. In addition, please note that in contrast to the use
of the term “transmission” in the WMP Guidelines, PG&E defines electric transmission
lines as those lines 60 kilovolt and above.

Attachments

PG&E is providing the following attachments to its 2020 WMP on its website:

o Attachment 1: All Tables Required by the WMP Guidelines

o Attachment 2: List of Community Resource Centers per Section 5.6.2.2

o Attachment 3: List of Critical Facilities per Section 5.6.2.4 (CONFIDENTIAL)
o Attachment 4: PG&E’s Utility Survey Responses

« Attachment 5: Additional Detail on PG&E’s Utility Survey Responses

e« Attachment 6: GIS Files
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2 Metrics and Underlying Data

Instructions: Report performance on the following progress and outcome metrics within
the utility’s service territory over the past five years. Where a utility does not collect its
own data for a given metric, that utility shall work with the relevant sources to collect the
information for its service territory, and clearly identify the owner and dataset used to
provide the response in “Comments” column.

Progress metrics, listed below, track how much utility wildfire mitigation activity has
managed to change the conditions of utility wildfire risk exposure in terms of drivers of
ignition probability.

Outcome metrics measure the performance of a utility and its service territory in terms
of both leading and lagging indicators of wildfire risk, PSPS risk, and other direct and
indirect consequences of wildfire and PSPS, including the potential unintended
consequences of wildfire mitigation work.

In the 2019 WMPs, utilities proposed sets of ‘program targets” that enable tracking
implementation of proposed wildfire mitigation activities against the scope of those
activities as laid out in the WMPs but do not track the efficacy of those activities.
Utilities shall continue to report program targets, however, the primary use of these will
be to gauge follow-through on WMPs while recognizing that some WMP initiatives
should be adjusted after plan submittal based on new information and lessons learned.

2.1 Lessons Learned: How Tracking Metrics on the 2019 Plan Has Informed the
2020 Plan

Describe how the utility’s plan has evolved since the 2019 WMP submission. Outline
any major themes and lessons learned from the 2019 plan and subsequent
implementation of the initiatives. In particular, focus on how utility performance against
the metrics used has informed the utility’s 2020 WMP.

PG&E is continuously reviewing, evaluating, and modifying as needed the programs
described in PG&E’s 2019 Wildfire Mitigation Plan (2019 WMP) and now in this 2020
Wildfire Mitigation Plan (2020 WMP). PG&E’s 2019 WMP focused on measures that
would reduce the risk that PG&E facilities would cause wildfires and create public safety
risks, specifically in High Fire Threat District (HFTD) areas. HFTD areas are defined by
the map adopted by the California Public Utilities Commission (CPUC or Commission)
in January 2018. The HFTD map is reprinted below in Figure PG&E-2-1.
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FIGURE PG&E-2-1: CPUC 2018 FIRE-THREAT MAP

@ﬁ State of California - Public Utilities Commission

High Fire-Threat District Map

Adopted by California Public Utilities Commission

High Fire-Threat Districts
@®® Zzone 2 Tier 1 High Hazard Zones

Tier 2 - Elevated

€ Tier3-Extreme

Counties

HFTD areas include:
e Tier 3 — Extreme Fire Risk areas
e Tier 2 — Elevated Fire Risk areas

e Zone 1 — United States Forest Service (USFS) and CAL FIRE Tree Mortality
High Hazard areas not included in Tier 3 or Tier 2.

Over 50% of PG&E'’s service territory is in HFTD areas. Thus, PG&E’s 2019 WMP
focused on mitigating fire threat in these areas. The major themes and lessons learned
from the 2019 WMP are as follows:

e The execution of the combined 2019 WMP was successful in mitigating
catastrophic wildfires in the PG&E service territory;

e Ignitions were reduced by 24% from 2018;
e The increased coverage from installed weather stations improved the accuracy

of meteorology models and the capabilities of the Wildfire Safety Operations
Center (WSOC);
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e Extreme hazard weather conditions were severe during the 2019 fire season,
and Public Safety Power Shutoff (PSPS) events were highly effective at
reducing the risk of vegetation or other flammable items contacting live wires
and starting fires; and

e PG&E gained a better appreciation of the burden PSPS places upon affected
customers and communities, and is committed to reducing the frequency,
scope, and duration of PSPS events.

The 2019 WMP metrics focused on the completion of inspections and the resolution of
high priority identified items, as well as the implementation of wildfire risk mitigation
activities such as enhanced vegetation management and system hardening. PG&E
provided to the Commission and stakeholders on January 15, 2020 in Pacific Gas and
Electric Company’s Updated Progress Report of Wildfire Mitigation Plan a detailed
summary of the initiatives, commitments, and metrics in the 2019 WMP and how PG&E

performed.1

Based on its experience preparing and implementing the 2019 WMP, as well as
feedback from the Commission and stakeholders, PG&E has expanded focus of its
wildfire safety programs. PG&E’s 2020 WMP is focused on three key areas: reducing
the potential for fires to be started by electrical equipment, reducing the potential for
fires to spread, and minimizing the frequency, scope and duration of PSPS events. The
2020 WMP metrics are more focused on the system performance areas that the
analysis and inspections during 2019 indicate are the key measures for electric system
safety from a wildfire perspective.

For example, the 2019 Wildfire Safety Inspection Program (WSIP) resulted in essential
findings about components in HFTD areas that could pose a risk of fire ignition. The
cutting-edge use of aerial technology in combination with visual inspections resulted the
ability to address potential areas of failure in a timely fashion. In addition to PG&E'’s
routine maintenance program, in 2019 PG&E performed new, enhanced inspections of
all transmission, distribution, and substation structures in the HFTD areas within its
service area. PG&E’s 2019 WSIP included all approximately 750,000 poles and
structures in the HFTD areas and identified needed maintenance and replacement.
Building on this foundation, PG&E is incorporating the enhanced inspection processes
and tools into routine compliance inspection and maintenance and using risk-informed
maintenance cycles going forward. For example, in 2020, PG&E will use this
methodology in conducting annual inspections of all facilities in HFTD Tier 3 areas and
one-third of Tier 2 facilities.

Similarly, PG&E has modified the scope of its Enhanced Vegetation Management
(EVM) Program for 2020. In 2019, PG&E’s contractors and crews managed to surpass
the ambitious goal of nearly 2,500 miles of EVM, while including assessments and re-
work under the scrutiny of both 100% work validation and a quality assurance program.
In 2020, PG&E currently plans to use EMV on approximately 1,800 line-miles in order to
reflect insights gained from the 2019 WMP efforts and allow PG&E to most effectively

1 The 2019 WMP progress report is available on the CPUC’s website at:_
https://www.cpuc.ca.gov/uploadedFiles/ CPUCWebsite/Content/News Room/NewsUpdates/
2020/R1810007%20PGE%20WMP%20Status%20Update%201-15-20.pdf.
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manage resources. For example, PG&E'’s experience in 2019 has led PG&E to shift
some EVM work from distribution to lower voltage transmission lines to reduce the
impact of PSPS events. After the 2019 wildfire season, PG&E has a better
understanding of the burden PSPS events place on customers. One major factor on the
scope of PSPS events is the number of transmission lines included within the footprint
of the event, as transmission lines have outsized impacts on downstream communities
that may otherwise be outside of the PSPS area. To reduce that impact, PG&E is
adding a new vegetation management program in the 2020 WMP, which will focus on
expanding transmission right of way clearing for 60, 70, and 115 kV transmission lines.
This will help to minimize the frequency, scope, and duration of PSPS events.

These are just two examples of how PG&E’s performance against metrics in the 2019
WMP have helped inform the 2020 WMP. Each of the 2020 WMP program, including
learnings from 2019, are described in more detail in Section 5. By evaluating PG&E’s
experience implementing wildfire mitigation measures, incorporating feedback from
customers, communities, and industry experts, and building upon PG&E’s programs,
PG&E will continue to enhance and improve PG&E’s wildfire mitigation programs to
better prevent wildfires from occurring and protect the public.

2.2 Recent Performance on Progress Metrics, Last 5 Years
Instructions for Table 1:

Report performance on the following metrics within the utility’s service territory over the
past five years. 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.
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TABLE 1-1: RECENT PERFORMANCE ON PROGRESS METRICS, LAST 5 YEARS

Progress

Annual performance

metric name 2015 2016 2017 2018 2019 ) Comments
Number of Level 1, 2, and 3 findings per mile of
0.434553 0.580677 0.591185 0.577253 | 6.910547 | circuitin HFTD, and per total miles of circuit for
each of the following inspection types:
Number of level 1 findings (A tags) per mile of
0.000118 0.000236 0.041991 0.009524 | 0.014522 circuit in HFTD (Zone 1, Tier 2 & Tier 3 combined)
Grid Number of level 2 findings (B tags) per mile of
condition 0.013066 0.009327 0.013656 0.022117 | 0.175954 circuit in HFTD (Zone 1, Tier 2 & Tier 3 combined)
findings from Number of level 3 findings (E+F tags) per mile of No Comments
inspection — 0.421370 0571114 0.535537 0.545612 | 6.720071 circuit in HFTD (Zone 1, Tier 2 & Tier 3 combined)
Distribution | 500084 | 0.001535 | 0.058284 | 0234986 | 0.035931 gfgﬂger of level 1 findings (A tags) per mile of total
0.062810 | 0.053483 | 0.070327 | 0.085006 | 0.314207 gfg}ger of level 2 findings (B tags) per mile of total
1395317 | 1704329 | 1451082 | 1.383038 | 7.976348 g‘:;‘gﬁ;ﬁl‘; level 3 findings (E+F tags) per mile of
Trees identified as being currently, or at risk in the
Vegetation 2362 2792 3217 4815 37807 near future, of being out of compliance. PG&E does not track the precise data
clearance 1,545,00 | Total # of Overhead Distribution Primary Spans in requested; the closest available
findings from 1,545,000 1,545,000 1,545,000 1,545,000 0 the system estimate has been provided. (See
inspections 0.20% 0.20% 0.20% 0.30% 2.40% E_stlmated Perc_entage of electric distribution spans comment below tables)
with non-compliant clearance
N/A N/A N/A N/A 1.767 HFTD All Devices/Mile "Sectionalizing devices" defined as
N/A N/A N/A N/A 0.064 HFTD SCADA Devices/Mile Overhead Switches, Fuses, Reclosers,
N/A N/A N/A N/A 3.231 Non-HFTD All Devices/Mile Sectionalizers, TripSavers,
Extent of grid FuseSavers.
modularizatio "Circuit miles? Defined as all overhead
n ) . primary lines and excludes
N/A N/A N/A N/A 0.126 Non-HFTD SCADA Devices/Mile underground primary lines.
Calculated data is defined as Overhead
Devices per Overhead Mile.
The 2019 percent collected is for the
data provided in the WMP Tables 1-31
4 Data (submitted on 2/7/2020) and does not
. Percent of data requested in SDR and WMP include the SDR. Data considered to be
collection 60.2% f d in initial submissi / |
and reporting collected in initial submission N/A or TBD for any reason, for example
not currently available or not feasible, is
included/was not removed from the
calculation.

Item 2 Comments (1-1 Distribution) — PG&E does not track the precise data requested as PG&E'’s vegetation management data is
generally tracked by tree. Therefore the closest available data has been provided with an estimated translation to the “Percentage of right-of-
way with noncompliant clearance” data that was requested. PG&E vegetation management pre-inspectors identify a tree that is currently
violating minimum clearance distances, or may violate minimum clearance in the near future, with a special designation of being a “Hazard
Notification” (HN). Not all HNs represent actively non-compliant trees, as in many cases the tree is currently compliant but may be at risk of
violating minimum clearances before the normal tree work cycle can be completed. Nonetheless, HNs are the best estimate PG&E has for
the number of trees that were identified as being inside or near the minimum clearance requirements and have been provided above as the
“Trees identified as being currently, or at risk in the near future, of being out of compliance” data.

(1) This estimate for the number of electric overhead spans has been determined by assuming an average span length (distance between
poles) of 275 feet. Therefore the ~80,560 miles of overhead distribution circuit miles (425,356,800 feet) divided by 275 feet per span results
in 1,546,752 total spans, or ~1,545,000 for the purposes of this estimate.
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TABLE 1-2: RECENT PERFORMANCE ON PROGRESS METRICS, LAST 5 YEARS

#

Progress metric
name

Annual performance

Unit(s)

Comments

2015

2016

2017

2018

2019

Grid condition
findings from
inspection —
Transmission

0.523258

0.687421

0.419910

0.926878

10.638552

Number of Level 1, 2, and 3
findings per mile of circuit in
HFTD, and per total miles of
circuit for each of the following
inspection types:

0.018100

0.005792

0.009774

0.003620

0.037466

Number of level 1 findings (A
tags) per mile of circuit in
HFTD (Zone 1, Tier 2 & Tier 3
combined)

0.037828

0.021357

0.027873

0.030226

0.873484

Number of level 2 findings (B
tags) per mile of circuit in
HFTD (Zone 1, Tier 2 & Tier 3
combined)

0.467330

0.660271

0.382262

0.893032

9.727602

Number of level 3 findings
(E+F tags) per mile of circuit in
HFTD (Zone 1, Tier 2 & Tier 3
combined)

0.038069

0.011862

0.014014

0.006179

0.030731

Number of level 1 findings (A
tags) per mile of total circuit

0.059697

0.057710

0.061683

0.061021

0.416055

Number of level 2 findings (B
tags) per mile of total circuit

0.565352

0.543614

0.436138

0.711062

4.011200

Number of level 3 findings
(E+F tags) per mile of total
circuit

No Comments




Comments for Table 1:

e Item l.a. Description - Grid condition findings from inspection — Transmission
(T) and Distribution (D)

Item 1.a. Comments-The following TABLE PG&E-2-1 summarizes PG&E
Distribution overhead (OH) and Transmission OH line mile data, which was used
throughout this WMP, including to calculate the per line mile data:

TABLE PG&E-2-1: PG&E OH Line Miles

D-OH Line T-OH Line
HFTD Area Miles (approx.) | Miles (approx.)

Tier 3 7,100 1,300
Tier 2 18,200 4,200
Zone 1 110 25
Non-HFTD Area 55,300 12,600
Tier 1

Total 80,710 18,125
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2.3 Recent Performance on Outcome Metrics, Annual and Normalized for
Weather, Last 5 Years

Instructions for Table 2:

Report performance on the following metrics within the utility’s service territory over the
past five years. 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.

Various Tables in the WMP, including Items 1.b., 1.d., 3.b., 3.d., 4.b., 7.b., 8.b., 9.b,,
10.b., and 11.b., of TABLE 2 and Metrics 1A, 1B, 2A, 2B, 3A, 3BA, 5A, and 5B of

Table 3-1, seek event or incident data per Red Flag Warning (RFW) Days or normalized
by RFW circuit mile day per year. In order to perform these calculations, PG&E derived
the RFW Day Overhead (OH) circuit miles for transmission and distribution as follows:
First, PG&E identified every day when there was a RFW for a portion of PG&E's service
area. Then PG&E determined whether each RFW covered one or more Fire Impact
Areas (FIA). The FlAs represent geographic areas within PG&E’s service area across
Tier 2 and 3 of the CPUC’s HFTD map where PG&E has overhead electric transmission
or distribution equipment. PG&E Meteorology determines the fire potential index for
each FIA based on fire weather and fuels. Figure PG&E-2-2, below, represents a map
of the FIAs.
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FIGURE PG&E-2-2: FIRE IMPACT AREA (FIA) MAP
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For each FIA covered by a RFW, PG&E determined the associated overhead
distribution and transmission circuit miles for each FIA and the total number of hours of
that RFW. (Since the overhead system is represents a greater fire risk in comparison to
an underground system, overhead T&D circuit miles were used in this calculation
instead of the combined overhead and underground T&D circuit miles. In addition, this
distinction allows these same values to be used when normalizing the T&D wire down
event results for Item 1.d. Moreover, the area covered by a RFW may be larger than
the identified FIAs. However, since the combination of FIAs is aligned with the Tier 2
and Tier 3 HFTD areas, PG&E has quantified the RFW Days for the Tier 2 and Tier 3
HFTD areas, which represent the greatest wildfire risk.) PG&E then determined the
RFW day value by dividing total RFW hours by 24 hours. PG&E then multiplied the
total distribution and transmission circuit miles for each FIA by the total RFW days for
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that FIA and summed the totals for all FIAs to arrive at the total overhead circuit miles
within HFTD Tier 2 and 3.

The resulting RFW circuit mile (within HTFD Tier 2 and Tier 3) day per year values are
set forth in Table PG&E-2-2:

TABLE PG&E-2-2: Annual Days RFW Circuit Mile

RFW Day - OH Circuit Miles (T&D Combined)

2015 2016 2017 2018 2019

63,304 89,832 471,375 522,855 360,281

PG&E supports this methodology to determine the RFW circuit mile day per year
values. However, to most accurately use this data and metrics to evaluate changes
in wildfire risk, this data should not be applied against system-wide, annual data.
Instead the appropriate, consistent data to be normalized against RFW Days or
circuit mile day per year comprises data for events or incidents within the wildfire
threat areas, as reflected by the CPUC’s HFTD map (Figure PG&E-2-1, above), and
data for events or incidents that occur during RFW hours. Otherwise the evaluation
risks capturing inapplicable events and throwing off the calculation. Wildfire risks
are differentiated across California. PG&E’s 2020 WMP reflects that differentiation
by tailoring its wildfire mitigation programs to reduce the fire risks within the areas
identified as having the most significant fire risks in the CPUC’s HFTD map, the
HFTD Tier 2 and Tier 3 areas (as shown in Figure PG&E-2-1, above). Therefore,
the effectiveness of these programs should be based on both the past and future
performance within the HFTD Tier 2 and Tier 3 areas.

Likewise, since weather will vary, these results should also be normalized based on
the weather, such as by using the hours involved with RFW Days. Otherwise the
calculation will include events that do not reflect or affect wildfire risk. For example,
wires down events that occur in Tier 1 areas, such as cities, would not likely
increase wildfire risk. Likewise, wires down events that occur in the middle of a wet
winter due to a major rainstorm also would not increase wildfire risk. In other words,
when normalizing the result by RFW Days, the measured events should be those
that occur during RFW hours within the HFTD Tier 2 and Tier 3 areas, not rather
than normalizing for all events that occur within the entire service territory. While
PG&E has attempted to perform the RFW calculations and normalizations, as
required by the tables, PG&E cautions against using these calculations without
further limiting the data to be normalized to events or incidents within the HTFD
areas that occur during RFD hours.
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TABLE 2: RECENT PERFORMANCE ON OUTCOME METRICS, LAST 5 YEARS

Annual performance

Metric type | # Outcome metric name Unit(s)* Comments
2015 2016 2017 2018 2019
1N 1.a. | Number of all events (such Number per year See comments
m'isseezr as unplanned outages, section.
faults, conventional blown D =37,072 D =36,244 |D=49,442|D =33,122| D = 44,568 . -
fuses, etc.) that could result T=1,178 T=835 |T=1269| T=944 | T=1537 | \ote: The Dindicates the
in ignition, by type according Distribution events and the T
to utility-provided list (total) 38,250 37079 | 50,711 | 34,066 | 46,105 | ndicates Transmission events.
The total below the double lines
represent the total T&D events.
1.b. | Number of all events (such Number per RFW circuit mile See comments
as unplanned outages, day per year section.
faults, conventional blown
fuses, etc.) that could result 0.6042 0.4128 0.1076 0.0652 0.1280
in ignition, by type according
to utility-provided list
(normalized)
1c. | Number of wires down (total) D=3788 D=47285 | D=7244 | D=3532| D=6280 [NUMberofwires down peryear See comments
T=65 T=70 T=44 T=96 T=47 o section.
Note: The D indicates the
Distribution events and the T
indicates Transmission events.
3,853 4,355 7,288 3,628 6,327  [The total below the double lines
represent the total T&D events.
1 d Number of wires down Number per RFW circuit mile day| See comments
o per year section.
(normalized) 0.06087 0.04848 0.01546 | 0.00694 0.01756
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TABLE 2: RECENT PERFORMANCE ON OUTCOME METRICS, LAST 5 YEARS (CONTINUED)

Annual performance

Metric type # Outcome metric name Unit(s) Comments
2015 2016 2017 2018 2019
2. Utility 2.a. Number of_ Level 1 findings Average number of Level 1 E_C rgprgsents
inspection thatbc‘él_‘l!? |n;:_reai_e the findings that could increase the Dlst_tfr_lbutyon
o probability of ignition I L notifications,
findings discovered per circuit mile p.robablllty of |gn|t.|on . and LC
inspected dlscoyert_ed by all inspections represents
per circuit mile per year Transmission
notifications.
EC3 EC6 | EC1007 | EC172 | EC 339 ;fi‘éf:tlg it
LCO LC 3 LC 46 LC25 | LC140 y
HFTD Notifs
only, for FDAs
that have been
identified as
time-based
deterioration
field
conditions.
2.b. Number of_ Level 2 findings Average number of Level 2 Leve_l 2 =B &
thaLC%‘_Jl!d |n]<c:_rea_s_e the findings that could increase the | E P_]['O”ty
probability ofignition = probability of ignition discovered nos.
discovered per circuit mile . . Lo
inspected by all inspections per circuit mile HETD Notifs
EC 6513 |EC 10395| EC 9104 |EC 10578 |EC 173229 | beryear only, for FDAs
LC 12 LC 281 LC 787 LC 2580 | LC 32177 that have been

identified as
time-based
deterioration
field
conditions.
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TABLE 2: RECENT PERFORMANCE ON OUTCOME METRICS, LAST 5 YEARS (CONTINUED)

Annual performance

Metric type # Outcome metric name Unit(s) Comments
2015 2016 2017 2018 2019
2.c. Number of Level 3 findings Average number of Level 3 Level 3 =
that could increase the findings that could increase the | Priority F
probablllty of ignition probability of ignition discovered notifs.
discovered per circuit mile by all i ircuit mil
inspected y all inspections per circuit mile| |\ -1 vite
EC 4526 | EC 4354 | EC 4851 | EC 3848 | EC 1999 | Pperyear only, for FDAs
LC 6 LC 20 LC 68 LC 491 LC 343 that have been
identified as
time-based
deterioration
field
conditions.
See comments
3.Customer | 3@ | Customer hours of planned 1,400,185 | 1,390,308 | 1,513,383 | 4,015,315 |101,222,207| 0@ customer hours of planned) 2€ €0
hours of PSPS outages including PSPS (total) outages per year :
and other
outages 3.b. Customer hours of planned Total customer hours of planned| See comments
outages including PSPS 22.12 15.48 3.21 7.68 280.95 outages per RFW circuit mile section.
(normalized) day per year
3.c. Customer hours of unplanned Total customer hours of See comments
outages, not including PSPS 11,961,889 | 9,745,978 |32,897,043| 24,597,247 | 28,981,976 | unplanned outages per year section.
(total)
3.d. Customer hours of unplanned Total customer hours of See comments
outages, not including PSPS 188.96 108.49 69.79 47.04 80.44 unplanned outages per RFW section.
(normalized) circuit mile day per year
3.e. Increase in System Average Change in minutes compared to| See comments
Interruption Duration Index -21 -25.2 252.4 -64.9 1,088.3 | the previous year section.

(SAIDI)
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TABLE 2: RECENT PERFORMANCE ON OUTCOME METRICS, LAST 5 YEARS (CONTINUED)

Annual performance

Unit(s)

Comments

Metric type # Outcome metric name
2015 2016 2017 2018 2019
- 4.a. iti ility-igni Number of fatalities per year See comments
4. Utility tha!ltles due to utility-ignited 2 0 22 85 0 pery ection
ignited wildfire (total) :
wildfire
fatalities iti ility-igni iti See comments
4.b. tha!ltles due tg utility-ignited 0.000032 0 0.000047 | 0.000163 0 N.um.ber.of fatalities per RFW oo
wildfire (normalized) circuit mile day per year :
. Fatality
5. Accidental represents a
?:Sitnisng from Deaths due to utility wildfire 0 1 ber of fatal contractor
5.a. P o - - - Number of fatalities per year accident durin

iy wildlfi mitigation activities (total 9
utility wildfire 9 (total) WSIP work.
mitigation
initiatives

OSHA-reportable injuries due to )
6.0SHA- 6.a. | utility wildfire mitigation activities - - - 0 28 Number of OSHA-reportable
reportable injuries per year
R (total)
injuries from
utility wildfire —

i OSHA-reportable injuries due to Number of OSHA-reportable .
mitigation 6.b ity wildfi itigati fivi 0 0.894 S 1000 li Per 1000 miles
initiatives .b. utility wildfire mitigation activities - - - . injuries per year per ine | JfHETD grid

(normalized) miles of grid
i See comments
7 value of 7a Vgl.ue.of gssets_ dgstroyed by $895.5M $880K $25.58 $36Kk $39K Dollars of damage or destruction erich
assets destroyed utility-ignited wildfire (total) per year .
by utility- ignited
wildfire, listed by Val ¢ is dest db Dollars of damage or See comments
asset type alue of assets destroyed by . .| section.
yp 7.b. utility-ignited wildfire (normalized) $14,146 $9.79 $54.01k $0.69 $0.11 | destruction per RFW circuit mile
day per year
See comments
8. Structures 8.4 Numpgr gf s.tructu.res_ destroyed 965 0 2,299 18,805 374 Number of structures destroyed il
damaged or by utility-ignited wildfire (total) per year .
destroyed by
utility- ignited Number of structures destroyed Number of structures destroyed | See comments
wildfire 8.b. by utility-ignited wildfire 0.015244 0 0.004877 | 0.035966 | 0.0010381 | per RFW circuit mile day per section.

(normalized)

year




GT-¢

TABLE 2: RECENT PERFORMANCE ON OUTCOME METRICS, LAST 5 YEARS (CONTINUED)

Annual performance

Metric type # Outcome metric name Unit(s) Comments
2015 2016 2017 2018 2019
Acreage burned by utility-ignited See comments
ﬁuﬁ‘iﬁat,%e 9.2 | idre (total 1,690 1,102 | 170455 | 167,162 | 79,950 | Acresbured peryear section.
utility-ignited
wildfire 9b Acreage burned by utility-ignited Acres burned per RFW circuit | See comments
10. Number of Number of ignitions (total) See.comments
utility wildfire 10.a. | according to existing ignition data 12 9 35 20 21 Number per year section.
ignitions reporting requirement
ircuit mi See comments
10.b. | Number of ignitions (normalized) | 0.0001896 | 0.0001002 | 0.0000743 | 0.0000383 | 0.0000583 | \UMPer per RFW circuitmile | 8¢ 0
day per year :
Number of ignitions in HFTD . See comments
10.c. (subtotal) 4 6 18 20 5 Number in HFTD per year section.
igniti i i See comments
10.ci. Number of ignitions in HFTD 0 0 0 13 0 Number in HFTD Zone 1 per e
Zone 1 year :
igniti i i See comments
10.c.ii. gumber ofignitions in HFTD Tier 2 5 14 6 5 Number in HFTD Tier 2 per year| gection.
10.c.iii. Number of ignitions in HFTD Tier 5 1 4 1 0 Number in HETD Tier 3 per year See comments
3 section.
igniti i i See comments
10.d, | Numberofignitonsin HETD 1 4 5500632 | 0.0000668 | 0.0000382 | 0.0000383 | 0.0000139 | NUMPer in HFTD per REW | 58€.59
(subtotal, normalized) circuit mile day per year :
igniti i i See comments
104d.i Number of |gn|t?ons in HFTD 0 0 0 0.0000249 0 Numbe_r |n.HF‘II'D Zone 1 per s
Zone 1 (normalized) RFW circuit mile day per year :
igniti i i i See comments
10.¢.ji, | Numberofignitionsin HETD 1 4 5500316 | 0.0000557 | 0.0000207 | 0.0000115 | 0.0000139 | NuMPer in HFTD Tier 2 per

Tier 2 (normalized)

RFW circuit mile day per year

section.
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TABLE 2: RECENT PERFORMANCE ON OUTCOME METRICS, LAST 5 YEARS (CONTINUED)
Annual performance
Metric type # Outcome metric name Unit(s) Comments
2015 2016 2017 2018 2019
... | Number of ignitions in HFTD Number in HFTD Tier 3 per See comments
10.d.iii. 0.0000316 |0.0000111 | 0.0000085 | 0.0000019 0 ;
"1 Tier 3 (normalized) RFW circuit mile day per year | Section.
Number of ignitions in non-HFTD ) See comments
10.e. (subtotal) 8 3 17 0 16 Number in non-HFTD per year | gection.
igniti i - i - See comments
10, Number. of ignitions in non-HFTD 0.0001264 | 0.0000334 | 0.0000361 0 0.0000444 N.um.berlln non-HFTD per RFW oo
(normalized) circuit mile day per year :
11, Critical Number of critical infrastructure
infréstruciﬁre Critical infrastructure impacted (in accordance with D.19-05-
. ted 11.a. by PSPS 0 0 0 23,257 577,060 | 042) locations impacted per
Impacte y hour multiplied by hours offline
per year
Number of critical infrastructure
(in accordance with D.19-05-
11b. Critical infrastructure impacted 0 0 0 <001 1.60 042) locations impacted per

by PSPS (normalized)

hour multiplied by hours offline
per RFW circuit mile day per
year

Notes for Table 2:

1. The chartin the excel files will include the totals only, no the individual T and D numbers.




Comments for Table 2: Iltem 1 - Near Misses

Item 1.a. Description - Number of all events (such as unplanned outages, faults,
conventional blown fuses, etc.) that could result in ignition, by type according to
utility-provided list (total) — Number per year

Item 1.a. Comments — Determining whether a specific event could result in an
ignition depends upon a wide variety of factors, including the nature of the event
itself and prevailing environmental conditions (e.g., weather, ground moisture level,
time of year). As PG&E does not have complete information to make this
determination for each event, PG&E relies upon the following proxy to derive these
numbers. Most distribution outages (momentary and sustained) and transmission
line path interruptions typically involve a fault condition. Thus, for purposes of this
response, PG&E assumes all distribution outages and transmission interruptions
could potentially result in an ignition, regardless of other prevailing conditions.
PG&E has utilized its historical outage event information to provide the results used
for item 1.a., which includes all distribution momentary and sustained outages and
transmission line path interruptions for each year. The following should also be
noted:

e Planned/Wildfire Mitigation outages and PSPS events generally do not
involve fault conditions and have been excluded from these results for
distribution. However, the numbers for transmission in Table 2 do include
PSPS events, and as needed can be excluded using Table 11.2 where these
PSPS events are itemized as “Other-safety clearance.”

e Further details of these events are outlined in Tables 11.1 (distribution) and
11.2 (transmission).

e Since the distribution outage data was downloaded in early January 2020, all
2019 outage results do not have the benefit of PG&E’s electric outage review
process that is typically performed a few weeks after the year end, so the final
reviewed numbers may vary from the numbers reported here. However, the
transmission data have been reviewed and no further changes are anticipated
at the time of this submittal.

Item 1.b. Description - Number of all events (such as unplanned outages, faults,
conventional blown fuses, etc.) that could result in ignition, by type according to
utility-provided list (total) — Number per Red Flag Warning (RFW) circuit mile day per
year

Item 1.b. Comments —The provided data for Item 1.b. was derived by taking the
annual data provided in Item 1.a. and dividing by a corresponding/calculated number
of RFW circuit mile day per year value as summarized in Table PG&E-2-2 below.

As discussed above in the introduction to Table 2, however, PG&E does not
recommend normalizing the data in Item 1.a., which covers PG&E’s entire service
area across the entire year, by the numbers in Table PG&E-2-2.

2-17



TABLE PG&E-2-2: ANNUAL RFW DAYS — OH CIRCUIT MILES (T&D COMBINED)

RFW Day - OH Circuit Miles (T&D Combined)

2015 2016 2017 2018 2019

63,304 89,832 471,375 522,855 360,281

Item 1.c. Description - Number of wires down (total)

Item 1.c. Comments - PG&E has utilized its historical outage event information to
provide the results used for item 1.c., which includes both distribution and
transmission wire down events and which represents a subset of the Item 1.a.
results. By PG&E’s current definition, distribution wire down events result in an
actual outage event on the primary distribution system. However, for the purpose of
providing the data used for this item, PG&E has also included secondary and service
related wire down events reported within its Integrated Logging Information System-
Operations Data Base (ILIS-ODB) outage database.

Item 1.d Description - Number of wires down (normalized)

Item 1.d. Comments - The provided data for Item 1.d. was derived by taking the
annual results noted as Item 1.c. and dividing by the corresponding/calculated
annual number of RFW circuit mile day per year values as summarized in

Table PG&E-2-2 above. As mentioned, these values are based on the T&D
overhead circuit miles and are therefore better aligned with the provided T&D
overhead wire down events.

Comments for Table 2: Item 3 — Customer hours of PSPS and other outages

Item 3.a. Description - Customer hours of planned outages including PSPS (total)

Item 3.a. Comments — PG&E’s ILIS-ODB outage database was used to provide the
combined customer hours of both planned and PSPS outage events in the table. It
should be noted that these results are a summary of the entire year and that the
planned outages are not related to the RFW Days.

Item 3.b. Description - Customer hours of planned outages including PSPS
(normalized)

Item 3.b. Comments - The provided data for Item 3.b. was derived by taking the
annual results noted as Item 3.a. and dividing by a corresponding/calculated annual
number of RFW circuit mile day per year values as summarized in Table PG&E-2-2
above. As previously mentioned, the Table PG&E-2-2 values are based on the T&D
overhead circuit miles.

Item 3.c. Description - Customer hours of unplanned outages, not including PSPS
(total)
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Item 3.c. Comments - PG&E’s ILIS-ODB data base was used to provide the
customer hours of unplanned outages, not including PSPS outage events (total). It
should be noted that these results are a summary of the entire year and that not all
of the unplanned outages are related to the RFW Days.

Item 3.d. Description - Customer hours of unplanned outages, not including PSPS
(normalized)

Item 3.d. Comments - The provided data for Item 3.d. was derived by taking the
annual results noted as Item 3.c. and dividing by a corresponding/calculated annual
number of RFW circuit mile day per year values as summarized in Table PG&E-2-2
above. As mentioned, the Table PG&E-2-2 values are based on the T&D overhead
circuit miles.

Item 3.e. Description - Increase in System Average Interruption Duration Index
(SAIDI)

Item 3.e. Comments - Since the overall “Metric type” noted for this metric is noted
as, “Customer hours of PSPS and other outages, this group of questions was
interpreted as asking for the SAIDI values based on all T&D unplanned and planned
outages combined and including Major Event Days (MEDs). As such, PG&E’s ILIS-
ODB was used to show the annual SAIDI difference compared from each prior year
from 2014 to 2019. In addition, the following should be noted:

e System reliability performance metrics typically exclude Major Events Days as
defined per the IEEE Standard 1366, titled, “IEEE Guide for Electric Power
Distribution Reliability Indices.”

e PSPS events are typically large enough to meet the Major Event Day
threshold as defined in the IEEE 1366 standard.

Comments for Table 2, Items 4a, 4b, 7-10f

The data in Table 2 is derived from ignitions that are linked to a wildfire, which is defined
as a fire greater than 10 acres in size.

The statistics were normalized by dividing the 2015, 2016, 2017, 2018, and 2019 counts
by the “RFW Circuit Mile Day Per Year” totals of 159,160; 175,945; 812,989; 850,940;
584,319, respectively, per Table PG&E-2-2, above.

Items 4.a and 4.b - PG&E is providing in the above table data for 2015 through
2019 for wildfires that CAL FIRE concluded were caused by PG&E equipment.

Items 7.a. and 7.b. - PG&E is providing in the above table data for all 2015-2019
wildfires that involve disputes regarding destroyed assets that have settled. These
settlements are lump sum settlements that do not break out the settlement dollars by
damage category. In addition, the settlements reached related to the 2017 North
Bay Fires and the 2018 Camp Fire (other than the settlement with the cities and
counties) do not break out the settlement dollars by fire. Any attempt to break out
the dollars by fire and/or damage category would be speculative and

inaccurate. The settlements are totaled based on the year of the fire. The one
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exception is the 2018 Camp Fire which is reported with the 2017 North Bay Fires for
the reasons described above. The chart does not include 2015-2019 wildfires that
have not settled, which remain under investigation and/or civil discovery on
causation issues, damages issues, or both.

e Items 8.a.,8.b.,9.a, and 9.b. and 10 - The 2015 through 2018 ignition data is
primarily based on fire incident reports filed with the CPUC annually in accordance
with D.14-02-015. These reports include fire incidents that may be associated
with PG&E facilities and meet the following conditions: (1) a self-propagating fire
of material other than electrical and/or communication facilities (2) the resulting
fire traveled greater than one linear meter from the ignition point, and (3) PG&E
has knowledge that the fire occurred. Where not already included as part of the
CPUC fire incident report data, PG&E also included data for 2015 through 2018
wildfires that CAL FIRE concluded were caused by PG&E equipment and 2019
wildfires that CAL FIRE is currently investigating where the point of ignition may
be located near PG&E overhead electric facilities. As of the time of the 2020
WMP filing, 2019 ignition data is being reviewed by PG&E in preparation for its
2019 fire incident report that will be submitted by April 1, 2020 per D.14-02-015.
The 2019 data in this table is preliminary and may be revised by the time that
report is submitted.

24 Description of Additional Metrics
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.

PG&E is providing a completed Table 3 below, followed by comments regarding specific
information in Table 3.
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TABLE 3: LIST AND DESCRIPTION OF ADDITIONAL METRICS, LAST 5 YEARS

Performance Underlvi Third ;
. . nderlying ird-party
SHEITE Ul assumptions validation
2015 2016 2017 2018 2019
Metric 1A - Number of Number of See comments | See Note 1
Equipment Failure Caused sustained and below.
Outages within the HFTD 14 13 199 109 1 momentary
areas on RFW Days outage events
Metric 1B - Total of Number Sustained and | See comments | See Note 1
of Equipment Failure Caused momentary below.
Outages within the HFTD 0.00028 0.00018 0.00052 0.00025 0.00024 outage events
areas on RFW Days per RFW Day-
(normalized) Mile / year
Metric 2A - Number of Number of See comments | See Note 1
Vegetation Caused Outages sustained and below.
within the HFTD areas on 22 4 187 & 53 momentary
RFW Days outage events
Metric 2B - Number of Sustained and | See comments | See Note 1
Vegetation Caused Outages momentary below.
within the HFTD areas on 0.00044 0.00006 0.00049 0.00018 0.00018 outage events
RFW Days (normalized) per RFW Day-
Mile / year
Metric 3A - Number of Number of See comments | See Note 1
Other/Animal Caused sustained and below.
Outages within the HFTD 69 19 715 702 106 momentary
areas on RFW Days outage events
Metric 3BA - Number of Sustained and | See comments | See Note 1
Other/Animal Caused momentary below.
Outages within the HFTD 0.00139 0.00027 0.00187 0.00164 0.00036 outage events
areas on RFW Days per RFW Day-
(normalized) Mile / year
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TABLE 3: LIST AND DESCRIPTION OF ADDITIONAL METRICS, LAST 5 YEARS (CONTINUED)

HFTD areas that occur on
RFW Days (normalized)

areas per RFW
Day-Mile / year

Performance i hi
Metric Units Under ying T |r_d-p_arty
assumptions validation
2015 2016 2017 2018 2019

Metric 4 — Number of non- Number of See comments | See Note 1
exempt fuse devices in Tier 2 sustained below.
and 3 HFTD that operate due 2,425 2,233 3,785 2,194 3,965 outages
to faults
Metric 5A - Number of T&D D=11 D=1 D =186 D=59 D=31 Number of T&D| See comments | See Note 1
Wires Down Events within the T=0 T=0 T=4 T=2 T=2 Wire Down below.
HFTD areas that occur on Events in HFTD
RFW Days 11 1 190 61 33 on RFW Days
Metric 5B - Number of T&D T&D Wire Down| See comments | See Note 1
Wires Down Events within the 0.000174 0.000011 0.000403 0.000117 0.000092 Events in HFTD below.




Note 1 — These metrics have not been validated by a third party and are only intended
as general indicators to measure trends in performance and to help guide the WMP
programs until a more formal measurement is agreed upon by the stakeholders. It
should also be noted that in order to provide these metrics on the required timeframe,
the data presented is based on simple data extractions without additional analysis to
validate that the appropriate events are actually being included. Since the data
extracted likely include events that should not be included (such as multiple instances of
damage due to an actual fire event), the actual events should be thoroughly reviewed
before normalizing the data or used for more than general indicators of trends.

Background Comments for Table 3 — Description of Additional Metrics

When normalizing the result by RFW Days, the measured events should also be those
that occur during the hours of the RFW within the HFTD Tier 2 and Tier 3 areas, rather
than normalizing for all events that occur within the entire service territory. In other
words, events that may occur during rainy conditions or in the non-Tier 2 and Tier 3
areas should not be included. As discussed in the introduction to TABLE 2 above, it is
may not be appropriate to normalize the “Near Hit” events noted in Table 2 Item 1.a.
(that are based on all events within the entire service territory) with the calculated RFW
Day - OH Circuit Miles (T&D Combined) values as shown in TABLE PG&E-2-2 (as
shown in Table 2). Therefore, it is recommended that only the events that occur during
the hours of the RFW within the Tier 2 and Tier 3 areas be normalized with those values
in TABLE PG&E-2-2 and not those events that occur in the entire service territory. For
convenience, TABLE PG&E-2-2 is repeated in this section.

TABLE PG&E-2-2: ANNUAL RFW DAYS - OH CIRCUIT MILES (T&D COMBINED)

RFW Day - OH Circuit Miles (T&D Combined)

2015 2016 2017 2018 2019

63,304 89,832 471,375 522,855 360,281

PG&E utilizes the FIAs, which are noted in Figure 2 and align with the Tier 2 and Tier 3
HFTD areas. Although approximated, PG&E can assign all distribution level outage
events by hour to an individual FIA and can quantify the circuit miles within each FIA
during the hours of the RFW. Although PG&E cannot currently assign all transmission
events to an FIA, it can estimate the circuit transmission miles in an FIA during a RFW.
In addition, it has and will continue to identify the transmission wire down events
involving the Tier 2 and Tier 3 HFTD areas.

For the distribution system, TABLE PG&E-2-3 shows the estimated RFW Day - OH
Distribution Circuit Miles. The values in TABLE PG&E-2-3 were derived similarly as
described for Table PG&E-2-2 with the exception that only the OH Distribution circuit
line miles were used.

2-23



TABLE PG&E-2-3: ANNUAL RFW DAY - OH DISTRIBUTION CIRCUIT MILES

RFW Day - OH Distribution Circuit Miles

2015 2016 2017 2018 2019

49,573 70,375 383,067 428,486 296,210.3

Due to the data limitations between PG&E'’s Transmission and Distribution systems,
PG&E has proposed to use Table PG&E-2-2 to normalize T&D events that occur within
the HFTD events during the hours of the RFW and Table PG&E-2-3 to normalize the
Distribution events that occur within the HFTD events during the hours of the RFW. It
should be noted this is an interim proposal and may change in the future since PG&E is
also reviewing alternatives of using different methodologies to normalize the data,
including using weather thresholds beyond the RFW criterion.

Planned Additional Metrics

In addition to the metrics already covered throughout this 2020 WMP, PG&E is also
planning to use the following metrics to assess the various programs intended to reduce
wildfire risk.

Distribution System Metrics

e Metric 1A - Number of Equipment Failure Caused Outages within the HFTD areas
based on the events that occur in the corresponding FIAs during the hours of the
RFW. This metric is intended to measure the effectiveness of asset repair,
replacement and hardening work in reducing outages. This metric has been
normalized by the values noted in TABLE PG&E-2-3.

e Metric 1B - Number of Equipment Failure Caused Outages within the HFTD areas
based on the events that occur in the corresponding FIAs during the hours of the
RFW and normalized by the values noted in TABLE PG&E-2-3.

e Metric 2A - Number of Vegetation Caused Outages within the HFTD areas based on
the events that occur in the corresponding FIAs during the hours of the RFW. This
metric will measure the effectiveness of vegetation work in reducing contact with
energized facilities.

e Metric 2A - Number of Vegetation Caused Outages within the HFTD areas based on
the events that occur in the corresponding FIAs during the hours of the RFW and
normalized by the values noted in TABLE PG&E-2-3.

e Metric 3A - Number of Other/Animal Caused Outages within the HFTD areas based
on the events that occur in the corresponding FIAs during the hours of the RFW.
This metric will measure the effectiveness of animal abatement work and track the
balance of outages that are not specifically related to Equipment Failure and
Vegetation causes.
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e Metric 3B - Number of Other/Animal Caused Outages within the HFTD areas
based on the events that occur in the corresponding FIAs during the hours of the
RFW and normalized by the values noted in TABLE PG&E-2-3.

e Metric 4 - Number of non-exempt fuse devices located in the Tier 2 and Tier 3
HFTD that operate faults and result in sustained outages with the expectation
that this number will decline as future outage events are mitigated and the units
are replaced. This topic is also discussed in the Table 11A section.

T&D Wire Down Metrics

e Metric 5A - Number of Wires Down Events within the HFTD areas based on the
events that occur in the corresponding FIAs during the hours of the RFW.
Although the distribution wire down events are basically a subset of the three
outage cause categories above, this metric will separately measure the T&D wire
down events, which represents a higher risk condition due to its potential
proximity to the public. The chart in the excel files will include the totals only, not
the individual T and D numbers.

e Metric 5B - Number of Wires Down Events within the HFTD areas based on the
events that occur in the corresponding FIAs during the hours of the RFW but
normalized by the values noted in TABLE PG&E-2-3.

Other Additional Metrics

PG&E has also enhanced the information collected regarding its Fire Incident Data
Collection Plan as required under Decision 14-02-015 and has expanded the
information collected in support of Item 20 of Decision 19-05-037. Most of the additional
information is available starting in 2019 but a few fields will require process changes or
a substitution of the original reporting requirement. In addition, if the Wildfire OlI
Corrective Actions multi-party settlement agreement is approved, PG&E will provide

“near miss” information2 on a quarterly basis to SED and other Settling Parties in
accordance with Item 19 of the settlement.

2 Documentation of “Near Hit” Potential Fire Incidents. PG&E will document “near hit”
potential fire incidents, such as arcing or parking, that could have resulted in an ignition but
did not, as well as fire ignitions that travelled one meter or less from the ignition point. This
documentation will include the following categories of data: (1) Data from PG&E’s Field
Automation System (“FAS”), to the extent such data is collected in FAS as of the Effective
Date, for events categorized with specific existing FAS codes to be agreed upon among
PG&E, OSA, and SED. This data will include information related to “near hit” incidents from
customer and service calls (inclusive of incidents detected by Smart meters), as well as
“near hit” incidents data concerning secondary facilities and service drops; (2) All
unplanned momentary and sustained outage data associated with PG&E’s primary
distribution facilities (inclusive of outages detected by Smart meters); (3) All unplanned
outage data and path interruptions associated with PG&E’s facilities operating at a
transmission voltage level, whether or not customers were affected; and (4) Any fire
ignitions that travelled one meter or less from an ignition point.
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25 Description of Program Targets
Instructions for Table 4.

In addition to the metrics specified above, list and describe all program targets the electrical corporation uses to track
utility WMP implementation, 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.

Each program target shall be associated with a percent completeness and based upon the contents of the WMP.

The 2019 WMP describes the enhanced, accelerated, and new programs that PG&E has implemented to mitigate and
reduce the growing risk of wildfires faced by the communities it serves, in 2019 and beyond. There were 53 commitments
made as part of the 2019 WMP; a comprehensive EQY performance has been provided to the CPUC. The below table
contains a subset of the 53 commitments which have quantitative targets. The “third-party validation” column includes
documents or records that support the commitment completion.

TABLE 4: LIST AND DESCRIPTION OF PROGRAM TARGETS, LAST 5 YEARS

Program target 2019 performance Units Underlying assumptions Third-party validation

Complete WSIP Aerial inspections (drone or Inspections are documented in
enhanced inspection of 49,715 (100.0%) structures h(_ehco_pte_r) and glther ground or Pronto Forms.
all Transmission climbing inspection of transmission
structures (49,715) towers and poles.
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TABLE 4: LIST AND DESCRIPTION OF PROGRAM TARGETS, LAST 5 YEARS (CONTINUED)

Program target

2019 performance

Units

Underlying assumptions

Third-party validation

Complete all high
priority corrective
actions (A and B tags)
identified during
Transmission
inspections (5,839)

5,215 (89.3%)

tags

(1) Only high priority tags identified
from WSIP enhanced inspections by
5/31

(2) Corrective actions are assumed
complete when closed in SAP,
meaning work was completed in the
field and proper documentation has
been verified and indicated as such in
SAP

(3) some of the “open” tags are on
de-energized lines where there is no
risk present and these tags will be
repaired or resolved before the line
would be returned to service.

Completion report generated from
the SAP system

Complete WSIP
enhanced inspection of
all Distribution poles in
the HFTD areas
(694,250)

694,250 (100.0%)

poles

Perform enhanced ground inspections
of all Tier 2 and Tier 3 HFTD poles,
and some additional “buffer zone”
poles

Inspections are documented using
Pronto enhanced inspection forms

Complete all high
priority corrective
actions (A and B tags)
identified during
Distribution inspections
(5,046)

4,881 (96.7%)

tags

(1) Only high priority tags identified
from WSIP enhanced inspections by
5/31

(2) Corrective actions are assumed
complete when closed in SAP,
meaning work was completed in the
field and proper documentation has
been verified and indicated as such in
SAP

Completion report generated from
the SAP system.

Complete WSIP
enhanced inspection of
all substations (222)

222 (100.0%)

substations

Perform enhanced ground inspections
of all Tier 2 and Tier 3 HFTD stations
by May 1, 2019

Inspections are documented using
Pronto enhanced inspection forms
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TABLE 4: LIST AND DESCRIPTION OF PROGRAM TARGETS, LAST 5 YEARS (CONTINUED)

year

trees identified before
10/1/19)

environmental permitting
requirements, owner refusals, and
agency approval or review.

Program target 2019 performance Units Underlying assumptions Third-party validation
Complete all high Complete priority A and priority B Completion report generated from
priority corrective corrective notifications (tags) created {the SAP system.
actions (A and B tags) 3 by April 30, 2019.
identified during 745 (100.0%) tags
Substation inspections.

(746)
System hardening in 1) Convert overhead circuit to PG&E’s Internal Audit reviewed and
HFTD areas (150 miles) underground where feasible validated work completion results.
171 (114.1%) miles 2) Retire/remove overhead assets

where customers can be served by

other means (distributed generation,

micro-grid, etc.)
Perform enhanced Reduce wildfire through (1) overhang |PG&E’s Internal Audit reviewed and
vegetation management clearing 4ft vertical from conductor to |validated work completion results.
work in HFTD areas 2,498 (102.0%) miles Sky for particular trees, (2) 12 ft radial

clearing around the
(2,450 circuit miles) conductor, and (3) hazard tree

mitigation.
Remove/work all dead 100% of trees before 10/1 excludes |Data tracked and downloaded from
or dying trees (“CEMA 48,374 trees where tree work where an the Vegetation Management
trees”) identified by approved exception was identified dueDatabase (VMD)
October 1 of the current | (including 100% of CEMA trees to third party delays, including

3 The one remaining B tag is an approved exception under the standard exception process as that repair is being bundled with
additional notifications that need to be completed at the same substation and a single clearance has been scheduled to limit the
impact on our system and customers
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TABLE 4: LIST AND DESCRIPTION OF PROGRAM TARGETS, LAST 5 YEARS (CONTINUED)

Program target

2019 performance

Units

Underlying assumptions

Third-party validation

SCADA enable all
remaining line reclosers
in Tier 2 and Tier 3
HFTD areas (287)

287 (100.0%)

line reclosers

Install Supervisory Control and Data
Acquisition (SCADA) functionality on
all line reclosers which currently lack
SCADA functionality and are operated
manually.

CWSP Recloser Database

Operationalize
resilience zone (1)

(1) Installation of sectionalizing
devices to enable isolation of the
intended area from the rest of the
distribution grid during PSPS (2)
Installation of a pre-installed

Declaration document of
Operational Readiness of the pilot
resiliency zone with multiple
functional leader’s signoff.

resilience [interconnection hub to enable the
1(100.0%) zone rapid connection of mobile generation

during PSPS (3) Completion of any

necessary hardening treatment(s) to

enable safe energization of the

intended area during PSPS weather

conditions
Operate heavy-lift Operate 4 heavy-lift helicopters to US Department of Transportation
helicopters to aid in fire respond to 100% of the agency (e.g., [FAA Operating Certificate
suppression and 4 (100.0%) helicopters |CAL-Fire) requests for PG&E to authorizing the operation of 4
restoration efforts (4) operate under agency’s control to heavy-lift helicopters.

support in the 2019 fire season.
Operationalize and New installations of HD cameras that [The data from the operationalized
install high-definition 133 (187.3%) cameras |are used to identify, confirm and track |PG&E HD Cameras is available at:
cameras (71) wildfires. http://www.alertwildfire.org
Install weather stations New physical installation of weather [The data from the PG&E Weather
(400) 426 (106.5%) weather stations on a pole, tower or other Stations is available at: _

270 stations  |asset in HFTD areas. https://mesowest.utah.edu/cgi-

bin/droman/stn_mnet.cgi?mnet=227



http://www.alertwildfire.org/
https://mesowest.utah.edu/cgi-bin/droman/stn_mnet.cgi?mnet=227
https://mesowest.utah.edu/cgi-bin/droman/stn_mnet.cgi?mnet=227
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26 Detailed Information Supporting Outcome Metrics
Instructions for Table 5:

Enclose detailed information as requested for the metrics below. Report numbers of accidental deaths attributed to any
utility wildfire mitigation activities, as listed in the utility’s 2019 WMP filing or otherwise, according to the type of activity in
column one, and by the relationship to the utility, for each of the last five years. For fatalities caused by activities 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 activity.

Report subtotals calculated for each row and column.
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TABLE 5: ACCIDENTAL DEATHS DUE TO UTILITY WILDFIRE MITIGATION INITIATIVES, LAST 5 YEARS

Victim
Activity
Full-time employee Contractor Member of public? Total
Year 2015 | 2016 | 2017 |2018%| 2019 | 2015 | 2016 | 2017 | 20182 | 2019 | 2015 | 2016 | 2017 | 20182 | 2019
Wildfire Safety Inspection
Program (WSIP) - - - - 0 0 - - - 0 0 - - - 0 0 0
Distribution
Wildfire Safety Inspection
Program (WSIP) - - - - 0 0 - - - 0 1 - - - 0 0 1
Transmission
\Vegetation
management/fuel - - - 0 0 - - - 0 0 - - - 0 0 0
reduction
System Hardening - - - 0 0 - - - 0 0 - - - 0 0 0
PSPS - - - 0 0 - - - 0 0 - - - 0 0 0
Total - - - 0 0 - - - 1 - - - 0 0

Notes for Table 5:

1. Data for “Member of public” was derived from review of PG&E’s “Riskmaster” database, which tracks third party claims.
2.  PG&E’s Community Wildfire Safety Program, under which PG&E tracks its wildfire mitigation activities, was developed in 2018, with the

above activities implemented in late 2018. Therefore, the “Year 2018” data above represents data from late 2018.
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Instructions for Table 6:

Report numbers of OSHA-reportable injuries attributed to any utility wildfire mitigation initiatives, as listed in the utility’s
2019 WMP filing or otherwise, according to the type of activity in column one, and by the identity of the victim, for each of
the last five years. 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 OSHA-reportable injuries caused by activities 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. Report subtotals calculated for each row

and column.

PG&E is providing a completed Table 6 below, followed by comments regarding specific information in Table 6.

TABLE 6: OSHA-REPORTABLE INJURIES DUE TO UTILITY WILDFIRE MITIGATION INITIATIVES, LAST 5 YEARS

Victim
Activity
Full-time employee Contractor? Member of public? Total
Year 2015 | 2016 | 2017 | 2018°%| 2019 | 2015 | 2016 | 2017 |{2018%| 2019 | 2015 | 2016 | 2017 |2018%| 2019
Inspection-Distribution - - - 0 0 - - - 0 13 - - - 0 0 13
Inspection-Transmission | ~ - - 0 0 - - - 0 12 - - - 0 0 12
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TABLE 6: OSHA-REPORTABLE INJURIES DUE TO UTILITY WILDFIRE MITIGATION INITIATIVES, LAST 5 YEARS (CONTINUED)

Victim
Activity
Full-time employee Contractor? Member of public? Total
Year 2015 | 2016 | 2017 | 2018%| 2019 | 2015 | 2016 | 2017 | 2018%| 2019 | 2015 | 2016 | 2017 | 2018%| 2019
Enhanced Vegetation 1
management/fuel - - - 0 0 - - - N/A 25 - - - 0 0 25
reduction
System Hardening - - - 0 0 - - - 0 3 - - - 0 0 3
PSPS - - - 0 0 - - - 0 0 - - - 0 0 0
Total - - - 0 0 - - - N/A | 53 - - - 0 0

Notes for Table 6:

1. PG&E does not generally and centrally track OSHA reportable incidents for contractors. Contractors are responsible for complying with

OSHA reportable notification requirements. The data in Table 6 reflects all OSHA recordables, including any reportable incidents, that PG&E
tracks for internal purposes.

2. Data for “Member of public” was derived from review of PG&E'’s “Riskmaster” database, which tracks third party claims.

3. PG&E’s Community Wildfire Safety Program, under which PG&E tracks its wildfire mitigation activities, was developed in 2018, with the
above activities implemented in late 2018. Therefore, the “Year 2018” data above represents data from late 2018.

Instructions for Table 7:

Report details on methodology used to calculate or model potential impact of ignitions, 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.

PG&E is providing a completed Table 7 below, followed by comments regarding specific information in Table 7.
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TABLE 7: METHODOLOGY FOR POTENTIAL IMPACT OF IGNITIONS

with a buffer of 20 miles.

alternative statewide
vegetation data (CALVEG
2015) as a fuel system
overlay onto LANDFIRE fuels
for determination of
mismatched fuel typing.

List of all data inputs Sources of Data selection and Assumptions Equation(s), functions, or Output type(s),
used in impact data inputs treatment including SME in’ ut other algorithms used to e.g., wind speed Comments
simulation P methodologies 9 P obtain output model
PG&E Ignitions 2015- PG&E Model uses the S-MAP | See detalils in See Section 4.2 for details Risk Score per Inputs utilized
2019 aligned bowtie Section 4.2 about Multi Attribute Value Tranche (See Section | in Wildfire Risk
CALFIRE framework. Function (MAVF) to combine | 4.2 for modeled S-MAP
CALFIRE Incidents all potential consequences of | Consequences and conforming
National See details in Section arisk event in a single value | Outcomes) bowtie
Fire weather warning Weather 4.2 for treatment of data
data Service for the left and right side
of the bowtie.
Surface Fuels LANDFIRE Data was extracted for | Fuel Models updated CalFire supported in 2016. Modified LANDFIRE | Details
Remap 2016 | these layers using the consistent with CPUC Systematic errors identified Fuels dataset provided in
(LF 2.0.0) PG&E domain boundary | HFTD Map modification |in LANDFIRE led to use of Reax source
with a buffer of 20 miles. | approach. “Sapsis, D., alternative statewide report
Brown, T., Low, C., vegetation data (CALVEG
Moritz, M., Saah, D., 2015) as a fuel system
and Shaby,B.,“Mapping | overlay onto LANDFIRE fuels
Environmental for determination of
Influences on Utility Fire | mismatched fuel typing.
Threat. A Report to the
California Public Utilities
Commission Pursuant to
R.08 — 11-005 AND
R.15-05-006,” Final
Report, 16 February
2016.”
Canopy Fuels LANDFIRE Data was extracted for | See details in “Surface | CalFire supported in 2016. Modified LANDFIRE | Details
Remap 2016 | these layers using the Fuels” above Systematic errors identified Fuels dataset provided in
(LF 2.0.0) PG&E domain boundary in LANDFIRE led to use of Reax source

report
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TABLE 7: METHODOLOGY FOR POTENTIAL IMPACT OF IGNITIONS (CONTINUED)

historical fire
weather days

with low relative
humidities and high
temperatures

fire spread modeling

NARR dataset across
California

List of all data inputs Sources of Data selection and Assumptions Equation(s), functions, or Output type(s),
used in impact data inputs treatment including SME in’ ut other algorithms used to e.g., wind speed Comments
simulation P methodologies 9 P obtain output model
Terrain USGS USGS Geospatial Data | N/A N/A N/A Approach
Geospatial Abstraction Library utilized by
Data (GDAL) command line Reax
Abstraction utilities were used to
Library calculate slope, aspect,
(GDAL) and terrain ruggedness
rasters at 1/3 arcsecond
resolution.
Climatology Numerical NWP model Weather ~200 historical fire N/A -Output is list of dates for | List of dates to derive | Details
Weather Research and weather days identified | each 32 km by 32 km NARR | weather conditions for | provided in
Prediction Forecasting (WRF) was | are acceptable proxy for | pixel in California where the | Monte Carlo Reax source
(NWP) used to generate high- | fire spread modeling most severe fire weather simulations report
resolution wind and conditions occurred since
weather fields from ~200 1979
historical fire weather
days.
Fosberg Fire Weather Weather Fire weather index ~200 historical fire FEWI = (1+U?3) N/A Details
Index (FFWI) fields from created to measure the | weather days identified provided in
~200 potential influence of are acceptable proxy for Reax source
historical fire | weather on a wildfire fire spread modeling report
weather days | based on model output
of temperature, wind
and relative humidity.
Modified Fosberg Fire Weather MFFWI is used to ~200 historical fire MFFWI=FFWI x P ign/100 204 days Details
Weather Index (MFFWI) | fields from identify wind events that | weather days identified corresponding to provided in
~200 occur simultaneously are acceptable proxy for highest MFFW!I in Reax source

report
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TABLE 7: METHODOLOGY FOR POTENTIAL IMPACT OF IGNITIONS (CONTINUED)

List of all data inputs Sources of Data selection and Assumptions Equation(s), functions, or Output type(s),
used in impact data inputs treatment including SME in’ ut other algorithms used to e.g., wind speed Comments
simulation P methodologies 9 P obtain output model
Buildings Microsoft Housing density Census data is N/A Housing density a 2010 Census
Building Data | (structures/mi2) was acceptable proxy for raster having the tract data was
Source and calculated for each of structure quantification same projection and utilized by
2010 US 710,145 census blocks resolution (30 m) as Reax
Census data | in California by dividing the underlying fuels
for California | the housing count for inputs.
were in GIS each census block by its
(shapefile) area.
format
Population LandScan Population density Census data is N/A Population density a | 2010 Census
2016 and (people/mi2) density acceptable proxy for raster having the tract data was
2010 US was calculated for each | quantification of same projection and | utilized by
Census data | of 710,145 census population impacts resolution (30 m) as Reax
for California | blocks in California by the underlying fuels
were in GIS dividing the population inputs.
(shapefile) for each census block by
format its area.
PG&E Assets EDGIS and N/A N/A N/A N/A
ET GIS
TABLE 7: METHODOLOGY FOR POTENTIAL IMPACT OF IGNITIONS (CONTINUED)
List of all data inputs S f Data selection and A ti Equation(s), functions, or Output type(s),
used in impact dour_ces 0 treatment . ssumptions, other algorithms used to e.g., wind speed Comments
; : ata inputs . including SME input .
simulation methodologies obtain output model
Fire Escape Probability | Reax Modeling assumed The ignition routines Pe o< VF X (0+f(Pr) X f(Ds) X f(T)) | Five model outputs by | Pe - Probability
Engineering ignitions in 100 meter function by igniting a percentile. of a fire
“Wildland Fire | buffered area user-specified fraction escaping initial
Risk Model surrounding overhead (e.g., 50%) of the 30 m Probability: Relative containment
for electric transmission and | pixels contained within probability of fire efforts
Establishing | distribution facilities the rasterized ignition escaping initial attack
Fire Threat within Fire Index Areas. | mask efforts Vf - Fire
Zones: volume (acre-

ft) after 6 hours
of spread from
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Methodology
and Results”

Consequence homes:
Impacted number of
homes

Consequence timber:
Impacted acres of
timber

Risk homes: Overall
risk to homes
(probability times
homes consequence)

Risk timber: Overall
risk to timber
(probability times
timber consequence)

Monte Carlo
simulation

0—Calibration
constant

f(x)
Dimensionless
function
normalized
between 0 and
1

Pr - Road
density
(mi/mi2)

Ds - Distance
to closest fire
station (mi)

T-
Topographical
slope or
ruggedness

f(Ds)
=min(ds/d*s,1)

f(Pr)

=max(1-
Pr/P*r,0)

f(T)=max(T-
T*/90°,0)

Notes for Table 7:

PG&E currently utilizes two models to calculate the impact of potential ignitions. One model was developed to assess ignition based drivers and
consequence outputs, conforming with the S-MAP settlement agreement. The second utilizes computational wildfire spread modeling developed
by Reax Engineering to assist risk assessments on overhead electric facilities in PG&E’s service territory. The data inputs listed in Table 7
represent the current set of data sets used by these models. The output of these models estimate acreage and/or volume of a potential fires

spread based on assumption that ignitions occur.
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For the S-MAP conforming model, potential outcomes are measured by the impacted structures and safety consequences. In the Reax model, risk
and consequence outputs are quantified by the simulated fire volume and the impact to homes and/or timber resources through computational fire

spread. Outputs are comparative by percentile.

A third model has been developed by Technosylva for PG&E in 2019.
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2.7 Mapping Recent, Modelled, And Baseline Conditions

Instructions for Table 8:

Report underlying data for recent conditions (over the last five years) of the utility service territory in a downloadable
shapefile GIS format, to include the following layers of data plotted on the utility service territory map as specified below,
at a minimum. Provide information for each year; calculate and provide a five-year average. Name and attach files
according to the table below.

TABLE 8: MAP FILE REQUIREMENTS FOR RECENT AND MODELLED CONDITIONS OF UTILITY SERVICE TERRITORY, LAST 5 YEARS

affected in customer hours per year

Layer name Measurements Units Attachr_nent
location

Recent weather Average annual number of Red Flag Warning | Area, days, square mile resolution
patterns days per square mile across service territory

Average 95t and 99t percentile wind speed Area, miles per hour, at a square mile resolution or 6.1

and prevailing direction (actual) better, noting where measurements are actual or

interpolated

Recent drivers of Date of recent ignitions categorized by ignition| Point, GPS coordinate, days, square mile resolution 6.2
ignition probability probability driver '
Recent use of PSPS | Duration of PSPS events and area of the grid | Area, customer hours, square mile resolution 63

Notes for Table 8:

1. Weather data is provided with 3 km resolution as a raster data set.




ov-¢

Instructions for Table 9:

Report underlying data for recent conditions (over the last five years) of the utility service territory in a downloadable
shapefile GIS format, to include the following layers of data plotted on the utility service territory map as specified below,
at a minimum. Provide information for each year; calculate and provide a five-year average. Name and attach files
according to the table below.

TABLE 9: MAP FILE REQUIREMENTS FOR BASELINE CONDITION OF UTILITY SERVICE TERRITORY PROJECTED FOR 2020

Layer name Measurements / variables Units Appendlx
location
Current baseline state of service | Non-HFTD vs HFTD (Zone 1, Tier 2, Tier 3) regions of utility Area, square mile 6.4
territory and utility equipment service territory resolution per type

Urban vs. rural vs. highly rural regions of utility service territory | Area, square mile
resolution per type

WUI regions of utility service territory Area, square mile
resolution

Number and location of critical facilities? Point, GPS coordinate

Number and location of customers? Area, number of people,
square mile resolution

Number and location of customers belonging to access and Area, number of people,

functional needs populations? square mile resolution

Overhead transmission lines Line, quarter mile
resolution

Overhead distribution lines Line, quarter mile
resolution

Location of substations Point, GPS coordinate

Location of weather stations Point, GPS coordinate

All utility assets by asset type, model, age, specifications, and Point, GPS coordinate
condition
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TABLE 9: MAP FILE REQUIREMENTS FOR BASELINE CONDITION OF UTILITY SERVICE TERRITORY PROJECTED FOR 2020
(CONTINUED)

Layer name Measurements / variables Units Appendlx
location
Location of planned utility Non-HFTD vs HFTD (Zone 1, Tier 2, Tier 3) regions of utility Line, quarter mile 6.5
equipment additions or removal service territory resolution
Urban vs. rural vs. highly rural regions of utility service territory | Line, quarter mile
resolution
WUI regions of utility service territory Line, quarter mile
resolution
Circuit miles of overhead transmission lines Line, quarter mile
resolution
Circuit miles of overhead distribution lines Line, quarter mile
resolution
Location of substations Point, GPS coordinate
Planned 2020 WMP initiative Location of 2020 WMP initiative activity for each activity as Line, quarter mile 6.6
activity per year planned to be completed by the end of each year of the plan resolution
term

Notes for Table 9:

1. All data provided in Appendices 6.4 through 6.6 in response to Table 9-1 is from PG&E’s January 2020 EDGIS data base.

2. The number of medical baseline customers is provided in lieu of the number of customers belonging to access and functional needs
populations.

3.  PG&E is working to finalize GIS shapefiles identifying the number of customers, critical facilities, and medical baseline customers persquare
mile. In the meantime, PG&E has provided Excel files which will enable a CA Grid Shapefile to be created for the number of customers per
square mile; the number of critical facilities per square mile; and the number of medical baseline customers per square mile:

a. cpucGrid_CriticalCusts.xlsx
b. cpucGrid_AllCusts,xlIsx
c. cpuc_Grid _medicalCusts.xlsx

4. Customer locations and critical facilities locations, including the excel files identified above, are not included in the publicly posted data sets
as this information is protected by customer personal data privacy requirements.
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WILDFIRE RISK EXPOSURE



3 Baseline Ignition Probability and Wildfire Risk Exposure
3.1 Recent Weather Patterns, Last 5 Years
Instructions for Table 10:

Report weather measurements based upon the duration and scope of NWS Red Flag
Warnings and upon proprietary Fire Potential Index (or other similar fire risk potential
measure) for each year. Calculate and report 5-year historical average. Ensure
underlying data is provided per Section 2.7.

Table 10 and other tables seek information regarding weather patterns over the last five
years, including a 5-year historical average. PG&E has provided the requested data,
but cautions against using the 5-year historical average to assess wildfire risks.
California has experienced dramatic environmental changes in recent years, resulting in
record drought, unprecedented tree mortality, record rainfall, record heat waves, and
extremely strong wind events. These climate-related factors have contributed to the
increasing risk of wildfires. Therefore PG&E views the trend in weather conditions to be
more relevant to assessing wildfire risk than historical averages.
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TABLE 10: WEATHER PATTERNS, LAST 5 YEARS

Santa Ana) wind conditions?

5-year
Weather measurement 2015 2016 2017 2018 2019 historical Unit(s)
averageP
Red Flag Warning days¢ 63,304 | 89,832 | 471,375 | 522,855 | 360,281 301,529 RFW circuit mile days per year
pays rated at the lop 0% of 757,738 |1,753,176|2,336,959(1,553,7602,329,476] 1,746,222 | Circuit mile days where proprietary measure rated
roprietary fire potential index or ' ' ' ' ' ' ' ' ' 159,
Eimﬁar fireyrisk i?]dex measure® above top 30% threshold" per year
Circuit mile days with wind gusts over 95 percentile
95t percentile wind conditions2 ~ [1,033,719/1,324,577/1,790,954/1,026,773|  TBD* 1,294,006° | pistorical (meaning the prior 10 years, 2005-2014)
conditions per year
Circuit mile days with wind gusts over 99t percentile
99t percentile wind conditionse | 162,809 | 179,614 | 480,997 | 131,966 | TBD® 238,847° | pjstorical (meaning the prior 10 years, 2005-2014)
conditions per year
Circuit mile days that experience offshore
(e.g., Diablo, Mono, Santa Ana) wind conditions
(offshore wind events characterized as PG&E FPI
Offshore (e.g., Diablo, Mono, 14,830 2867 96,643 | 106,652 | TBDa 55,248¢ >0.14 [filter for dry conditions], Wind Direction (N to

ESE): 350°—112.5°, Sustained Wind Speeds =
20 mph, Relative Humidity < 25%, =3 consecutive
hour duration, 20.5% areal coverage of conditions
over model domain)

Notes for Table 10:

A. Analysis is based on PG&E’s 30-year weather and fuels climatology at 3 km spatial and hourly temporal resolution from 1989 — 2018. Data for 2019 in
a similar format will not be available until late Q2 2020.

B. 5-year historical average is based on PG&E’s 30-year weather and fuels climatology at 3 km spatial and hourly temporal resolution from 1989 — 2018
and has been computed from 2014-2018.

o

Average based on 2015 — 2018 data.

D. Based on forecast data from the National Weather Service for HFTD areas as explained in the introduction to Section 2.2.




E. Based on PG&E FPI forecasts of R4 (very high) fire danger or greater

1 Threshold here defined as top 30% of FPI or equivalent scale (e.g., “Extreme” on SCE’s FPI; “extreme”, 15 or greater, on SDG&E’s FPI; and 4 or
above on PG&E’s FPI)



3.2 Recent Drivers of Ignition Probability, Last 5 Years
Instructions for Table 11.:

Report recent drivers of ignition probability according to whether or not near misses of
that type are tracked, the number of incidents per year (e.g., 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.

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 2019 ignition data compiled by the WMP deadline shall indicate in the
2019 columns that said information is incomplete. List additional drivers tracked in the
“other” row and add additional rows as needed. Ensure underlying data is provided per
Section 2.7.

Comments for Table 11: Key Recent Drivers of Ignition Probability, Last 5 Years

Table 11 (with data responses set forth in Tables 11-1, 11-2, 11-3, and 11-4) purports to
seek “average percentage probability of ignition per incident,” which are derived by
dividing the number of ignitions per year by the total number of incidents per year.
However, this calculation does not result in an average percentage probability, but a
frequency. A frequency is the measure of how often an event occurs on average during
a unit of time. In comparison, probability is a number between 0 and 1 that measures
the chance some event may or may not happen. As a result, this calculation of number
of ignitions per year divided by the total number of incidents per year indicates the
number of ignitions per incidents. Moreover, it is inappropriate to average across
historical years to derive future probability, because the fire threat conditions have
changed over time as climate change has affected California. Instead of averaging
these numbers, the numbers should be treated as a trend.

Since the categories vary between the Distribution and Transmission systems, a
separate table is provided for each. In each case, unplanned outages are provided as
the incidents. Table 11-1 covers the distribution system and Table 11-2 covers the
transmission system. These summaries exclude all planned/wildfire mitigation outages
and PSPS events since these events generally do not involve fault conditions.

In Table 11-1 and 11-2, PG&E has indicated that near misses are tracked by marking
the respective column as Y. For the purpose of this exercise, PGE has taken the
approach that an outage is a proxy for a near miss. Further, near misses in this context
are only limited to outages.

Comments for Table 11-1: Distribution System

To the extent available, PG&E’s ILIS-ODB data base was used to provide the level of
detail as noted in Table 11-1 that includes both the sustained and momentary outages
experienced on its distribution system. The following comments should be noted:
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The “All types” row noted in the “All types of Equipment/facility failure” group
includes all outages related to equipment failure events. The additional dub
categories listed below the “All types” category each represent a distinct subset of
this overall total and provides a more detailed description of the failed equipment.

Additional failed equipment line items (such as pole, insulator/bushing, crossarm,
voltage regulator/booster, recloser, anchor/guy, and sectionalizer) were added to
this table and will be discussed further relative to the ignition drivers.

Similar to Table 11-2, the distribution wire down events related to the equipment
failures include secondary related wire down events as contained within its ILIS-
ODB.

PG&E was unsure what was intended by use of the term “Fuse failure — all” since
when a fuse isolates a fault condition, it will become permanently damaged and by
design will no longer conduct electricity. For this subcategory, PG&E has interpreted
it as only those outage events with a fuse reported as the actual failed equipment.

In addition, it's unclear what was intended by the description of, “Fuse failure-
conventional blown fuse”. PG&E has interpreted this term as asking for information
related to the operation of non-exempt fuses located in HFTD areas, which pose a
potential fire risk since these fuses may release molten metal when isolating a fault.
However, these fuses will operate due to all faults and is therefore not specifically
reported as an equipment failure. As such, the operation of this equipment is
discussed below, outside of the equipment failure section of Table 11-1.

PG&E does not have an outage cause classification that specifically matches the
term, “Wire-to-wire contact / Contamination” and has assumed that persistent
conditions of these events would be reported as equipment failures. As such, PG&E
has assumed this refers to outage causes reported due to unknown causes, which
are typically related to temporary fault conditions with the cause not determined at
the time of the outage event.

The overall “Other” category represents all outages not reported as due to
Vegetation, 3rd Party, Animal, Equipment Failure, or Unknown causes.

The 2015 through 2018 ignition data is based on fire incident reports filed with the
CPUC annually in accordance with D.14-02-015. These reports include fire incidents
that may be associated with PG&E facilities and meet the following conditions: (1) a
self-propagating fire of material other than electrical and/or communication facilities

(2) the resulting fire traveled greater than one linear meter from the ignition point, and
(3) PG&E has knowledge that the fire occurred. At the time of this report, 2019 ignition
data is being reviewed by PG&E in preparation for its 2019 fire incident report that will
be submitted by April 1, 2020 per D.14-02-015. The data in this table is preliminary and
may be revised by the time that report is submitted. The following comments should be
noted regarding the ignition data:

The note regarding the subcategories “Conductor failure— wires down” and “Wire-
to-wire contact / contamination” for the outage data also applies to the ignitiondriver
data. As a result, data is not input into these fields in Table 11.
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e The note regarding the categories “Fuse failure — all” and the “Fuse failure-
conventional blown fuse” for the outage data also applies to the ignition data.

Operation of Non-Exempt Fuses

PG&E estimates it has roughly over 15,000 non-exempt fuse devices located in the
Tier 2 and Tier 3 HFTD areas. As mentioned above, the operation of these fuses pose
a potential fire risk and PG&E has a plan to replace these units over the next several
years. Listed below are the estimated number of times these devices operated/isolated
faults each year, with an average of 2,920 outages/year.

TABLE PG&E-3-1: NON-EXEMPT FUSE DEVICES IN HFTD TIERS 2 AND 3

Averag
Year 2015 2016 2017 2018 2019 e

Sustained Outages | 2,425 2,233 3,785 2,194 3,965 2,920

PG&E plans to track the number of future operations in these devices as noted in the
additional metric section shown in Table 3, Metric 4.
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TABLE 11-1: KEY RECENT DRIVERS OF IGNITION PROBABILITY, LAST 5 YEARS - DISTRIBUTION SYSTEM

Number of incidents per year

Average percentage probability of ignition per

Number of ignitions per year from this driver

zZ
g incident
3
g.
Incident type by ignition | 3
probability driver 5"-: > > >
o N N N N N < N N N N N < N N N N N <
x o o o o o @ o o o o o ) o o o o o )
2| & 5 5 5 5 2 | 5| S| &| 5| & | 5| S| B[ & 2
« « «
Q (] (0] (0]
S
-~
All types of
object Y | 9185.00 | 10029.00| 13693.00| 9171.00 | 13434.00 | 11102.40 | 2.46% | 1.86% | 1.86% | 2.84% | 1.88% | 2.13% | 226.00 | 187.00 | 255.00 | 260.00 | 253.00 | 236.20
contact
?Qr;gilt Y | 2346.00 | 2242.00 | 2197.00 2447.00 2072.00 2260.80 1.66% | 1.47% | 2.09% | 2.21% | 3.19% | 2.11% 39.00 33.00 46.00 54.00 66.00 47.60
Contact Ec?r!lt?:l?:': Y | 473.00 526.00 526.00 647.00 464.00 527.20 4.23% | 247% | 1.90% | 2.47% | 3.02% | 2.77% 20.00 13.00 10.00 16.00 14.00 14.60
from object
Veg. contact | Y | 3734.00 | 4432.00 | 8277.00 | 3285.00 8167.00 | 5579.00 | 2.65% | 2.10% | 1.57% | 3.56% | 1.44% | 2.00% 99.00 93.00 | 130.00 | 117.00 | 118.00 | 111.40
?;/gr:ltlgg Y | 1793.00 | 2041.00 | 1917.00 1915.00 1835.00 1900.20 2.62% | 1.67% | 2.76% | 2.35% | 2.02% | 2.27% 47.00 34.00 53.00 45.00 37.00 43.20
3" party
Contact Y | 839.00 788.00 776.00 877.00 896.00 835.20 250% | 1.78% | 2.06% | 3.19% | 2.01% | 2.32% 21.00 14.00 16.00 28.00 18.00 19.40
Other
All types Y | 11099.00| 11506.00 | 14700.00| 10164.00 | 13031.00 | 12100.00 | 1.49% | 1.23% | 1.46% | 1.28% | 1.07% | 1.31% | 165.00 | 141.00 | 214.00 | 130.00 | 140.00 | 158.00
g:r?l??;?urre Y 56.00 65.00 83.00 55.00 70.00 65.80 17.86% | 16.92% | 12.05% | 18.18% | 10.00% | 14.59% 10.00 11.00 10.00 10.00 7.00 9.60
All types of
equipment / Conduat
facility fa(iJIEr;C(a)llrl Y | 2409.00 | 2661.00 | 3827.00 | 2395.00 | 3382.00 | 2934.80 | 3.57% | 2.82% | 2.69% | 3.22% | 2.25% | 2.84% | 86.00 | 75.00 | 103.00 | 77.00 | 76.00 | 83.40
failure _
Conductor
failure— Y | 1134.00 | 1241.00 | 1996.00 1182.00 1593.00 1429.20 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
wires down




TABLE 11-1: KEY RECENT DRIVERS OF IGNITION PROBABILITY, LAST 5 YEARS - DISTRIBUTION SYSTEM (CONTINUED)

Average percentage probability of ignition per

Number of incidents per year Number of ignitions per year from this driver

z
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3
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probability driver = > > >
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Fuse
failure—all

<

372.00 352.00 479.00 305.00 345.00 370.60 1.88% | 1.14% | 1.88% | 3.28% | 0.58% | 1.73% 7.00 4.00 9.00 10.00 2.00 6.40

Fuse
failure—
conventional
blown fuse

Y N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Lightning
arrestor Y | 144.00 145.00 139.00 135.00 130.00 138.60 417% | 1.38% | 4.32% | 0.74% | 3.08% | 2.74% 6.00 2.00 6.00 1.00 4.00 3.80
failure

Switch failure| Y | 136.00 156.00 178.00 187.00 189.00 169.20 2.21% | 0.64% | 1.69% | 0.00% | 2.12% | 1.30% 3.00 1.00 3.00 0.00 4.00 2.20

Trans-former

failure Y | 4213.00 | 3947.00 | 4977.00 | 3136.00 3962.00 | 4047.00 | 0.36% | 0.25% | 0.42% | 0.32% | 0.53% | 0.38% | 15.00 10.00 21.00 10.00 21.00 15.40

Pole Y | 498.00 628.00 | 1111.00 669.00 1162.00 813.60 1.20% | 0.80% | 1.17% | 0.60% | 0.34% | 0.79% 6.00 5.00 13.00 4.00 4.00 6.40

Insulator and

bushing Y | 249.00 295.00 384.00 273.00 374.00 315.00 2.41% | 1.02% | 2.08% | 1.83% | 1.07% | 1.65% 6.00 3.00 8.00 5.00 4.00 5.20

Crossarm Y | 572.00 717.00 777.00 769.00 1001.00 767.20 0.52% | 0.56% | 1.42% | 0.52% | 0.20% | 0.63% 3.00 4.00 11.00 4.00 2.00 4.80

Voltage
regulator/ Y 59.00 62.00 60.00 52.00 59.00 58.40 1.69% | 1.61% | 5.00% | 3.85% | 5.08% | 3.42% 1.00 1.00 3.00 2.00 3.00 2.00
Booster
Recloser Y 54.00 57.00 92.00 69.00 106.00 75.60 0.00% | 5.26% | 3.26% | 0.00% | 0.00% | 1.59% 0.00 3.00 3.00 0.00 0.00 1.20




TABLE 11-1: KEY RECENT DRIVERS OF IGNITION PROBABILITY, LAST 5 YEARS - DISTRIBUTION SYSTEM (CONTINUED)

Number of incidents per year

Average percentage probability of ignition per

Number of ignitions per year from this driver

z
% incident
3
7
Incident type by ignition | 3
probability driver g > > >
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Anchor/Guy | Y 36.00 41.00 47.00 47.00 58.00 45.80 2.78% | 2.44% | 2.13% | 0.00% | 0.00% | 1.31% 1.00 1.00 1.00 0.00 0.00 0.60
Sectionalizer | Y 4.00 3.00 2.00 4.00 3.00 3.20 0.00% | 33.33% | 0.00% | 0.00% | 0.00% | 6.25% 0.00 1.00 0.00 0.00 0.00 0.20
g(tq?ﬁ;;ment Y | 2297.00 | 2377.00 | 2544.00 | 2068.00 2190.00 | 2295.20 | 0.91% | 0.84% | 0.90% | 0.34% | 0.59% | 0.73% | 21.00 20.00 23.00 7.00 13.00 16.80
Wire-to-wire contact /
contamination (See notes | Y | 14595.00| 13424.00 | 18889.00 | 12002.00 | 16357.00 | 15053.40 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
section)
Other Y | 2193.00 | 1285.00 | 2160.00 | 1785.00 1746.00 | 1833.80 | 1.46% | 1.40% | 0.60% | 1.18% | 2.23% | 1.34% | 32.00 18.00 13.00 21.00 39.00 24.60




TABLE 11-2: KEY RECENT DRIVERS OF IGNITION PROBABILITY, LAST 5 YEARS — TRANSMISSION SYSTEM

Incident type by ignition

&(uyk) paxoel) sassiw JeaN

Number of incidents per year

Average percentage probability of ignition per incident

Number of ignitions per year from this driver
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probability driver o o o o o z o o o o o > o o o o o z
o o o o o @ o o o o o @ o o o o o @
= = = = = = = =S = = = = =Y = ==
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D D @D
?(')'ntg’ef’cets ofobject| v | 15500 | 136.00 | 232.00 | 138.00 | 150.00 | 162.20 | 3.87% | 8.82% | 4.31% | 7.97% | 867% | 6.41% | 6.00 | 12.00| 10.00 | 11.00 | 13.00| 10.40
Animal Y | 41.00 | 43.00 | 43.00 | 49.00 | 32.00 | 41.60 | 14.63% | 20.93% | 11.63% | 10.20% | 18.75% | 14.90% | 6.00 | 9.00 | 5.00 | 5.00 | 6.00 | 6.20
Vegetation Y | 50.00 | 41.00 | 122.00 | 26.00 | 64.00 | 60.60 | 0.00% | 0.00% | 0.00% | 0.00% | 1.56% | 0.33% | 0.00 | 0.00 | 0.00 | 0.00 | 1.00 | 0.20
Contact from
object Mylar balloon Y | 900 | 500 | 12.00 | 1400 | 900 | 9.80 | 0.00% | 20.00% | 8.33% | 0.00% | 0.00% | 4.08% | 0.0 | 1.00 | 1.00 | 0.00 | 0.00 | 0.40
Car pole Y | 27.00 | 29.00 | 38.00 | 37.00 | 25.00 | 31.20 | 0.00% | 3.45% | 2.63% | 8.11% | 16.00% | 5.77% | 0.00 | 1.00 | 1.00 | 3.00 | 4.00 | 1.80
3rd Party (foreign
object /aircraft/ vy | 2800 | 18.00 | 17.00 | 12.00 | 20.00 | 19.00 | 0.00% | 5.56% | 17.65% | 25.00% | 10.00% | 9.47% | 0.00 | 1.00 | 3.00 | 3.00 | 2.00 | 1.80
vandalism)
All types of
Equipment Y | 97.00 | 122.00 | 145.00 | 123.00 | 132.00 | 123.80 | 3.09% | 3.28% | 552% | 4.07% | 6.06% | 452% | 3.00 | 400 | 800 | 500 | 800 | 5.60
Failure
Arrestor Y | 0.00 1.00 1.00 | 000 | 000 | 040 N/A 0.00% | 0.00% N/A N/A 0.00% | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Equipment /
Facility Failure g‘j:k'ﬁrt]‘;r or vy | 32.00 | 48.00 | 54.00 | 56.00 | 33.00 | 44.60 | 3.13% | 0.00% | 3.70% | 1.79% | 9.09% | 3.14% | 1.00 | 0.00 | 2.00 | 1.00 | 3.00 | 1.40
Circuit breaker Y | 600 | 300 | 4.00 700 | 800 | 560 | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Conductor Y | 7.00 | 19.00 | 16.00 | 12.00 | 35.00 | 17.80 | 14.29% | 15.79% | 25.00% | 8.33% | 2.86% | 11.24% | 1.00 | 3.00 | 4.00 | 1.00 | 1.00 | 2.00




TABLE 11-2: KEY RECENT DRIVERS OF IGNITION PROBABILITY, LAST 5 YEARS — TRANSMISSION SYSTEM (CONTINUED)

Number of incidents per year

Average percentage probability of ignition per incident

Number of ignitions per year from this driver
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hardware Y 11.00 21.00 19.00 10.00 13.00 14.80 0.00% 0.00% 0.00% 0.00% 7.69% 1.35% 0.00 0.00 0.00 0.00 1.00 0.20
Other station Y 21.00 17.00 18.00 14.00 20.00 18.00 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 0.00 0.00
Structure line Y 7.00 7.00 27.00 20.00 18.00 15.80 0.00% 0.00% 3.70% 5.00% 0.00% 2.53% 0.00 0.00 1.00 1.00 0.00 0.40
(Sli\,r¥g(j-2tation) Y 13.00 4.00 6.00 4.00 2.00 5.80 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 0.00 0.00
Transformer Y 0.00 2.00 0.00 0.00 5.00 1.40 N/A 0.00% N/A N/A 20.00% | 28.57% 1.00 0.00 0.00 0.00 1.00 0.40
Other Equipment | N/A 0.00 0.00 0.00 0.00 0.00 0.00 N/A N/A N/A N/A N/A N/A 0.00 1.00 1.00 2.00 2.00 1.20
Contamination ?cl)lr:%/aprﬁisngzion Y 14.00 18.00 20.00 36.00 11.00 19.80 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 0.00 0.00
All Types of
Disaster Disaster (allbut2| Y 37.00 22.00 66.00 35.00 13.00 34.60 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 0.00 0.00
Fire)
All types of Other
Other (e.g., customer or| Y 17.00 5.00 11.00 19.00 24.00 15.20 | 23.53% | 0.00% | 54.55% | 42.11% | 25.00% | 31.58% | 4.00 0.00 6.00 8.00 6.00 4.80
IPP caused)
Patrol Found No
Unknown Cause, No Y 125.00 | 139.00 | 156.00 | 160.00 | 138.00 | 143.60 | 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00 0.00 0.00 0.00 0.00 0.00
Damage




TABLE 11-2: KEY RECENT DRIVERS OF IGNITION PROBABILITY, LAST 5 YEARS — TRANSMISSION SYSTEM (CONTINUED)

Number of incidents per year

Average percentage probability of ignition per incident

Number of ignitions per year from this driver

Z
@D
)
3
:
Incident type by ignition o
probability driver o o o o o o z o o o o o > o o o o o z
2 o o o o o @ o o o o o @ o o o o o @
= = = = = = = =S = = = = =Y = ==
& ol o ~ (S © - o o ~ © © = o o ~ © © -
o D D @D
<
=)
]
C\'/'etgt%eesro‘( Y | 278.00 | 84.00 | 202.00 | 38.00 | 204.00 | 161.20 | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00
Lightning Y | 226.00 | 58.00 | 72.00 | 30.00 | 109.00 | 99.00 | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Weather Rain Y | 500 | 12.00 | 47.00 | 0.00 | 23.00 | 17.40 | 0.00% | 0.00% | 0.00% N/A 0.00% | 0.00% | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00
Snow/ Ice Y | 7.00 1.00 | 3800 | 800 | 61.00 | 23.00 | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Wind Y | 40.00 | 13.00 | 4500 | 0.00 | 11.00 | 21.80 | 0.00% | 0.00% | 0.00% N/A 0.00% | 0.00% | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
\é\/r?éf(;r/‘;:é)dure All types of WPE | Y | 20.00 | 16.00 | 18.00 | 26.00 | 21.00 | 20.20 | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00% | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00
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3.3 Recent Use of PSPS, Last 5 Years
Instructions for Table 12:

Report use of PSPS according to the number and duration of PSPS events in total and
normalized across weather conditions each year (by dividing by the number of RFW
circuit mile days). List additional PSPS characteristics tracked in the “other” row and
additional rows as needed.
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TABLE 12: RECENT USE OF PSPS, LAST 5 YEARS

PSPS characteristic 2015 2016 2017 2018 2019 Unit(s)

Number of instances where utility

operating protocol requires de-
Frequency of PSPS events N/A N/A N/A 1 9 energization of a circuit or portion
(total) e

thereof to reduce ignition

probability, per year

Number of instances where utility

operating protocol requires de-
Frequency of PSPS events N/A N/A N/A 0.0000019 0.000025 energization of a circuit or portion
(normalized) thereof in order to reduce ignition

probability, per RFW circuit mile

day per year

Circuit-events, measured in
Scope of PSPS events (total) N/A N/A N/A 41 16,506 | number of events multiplied by

number of circuits de-energized

per year

Circuit-events, measured in

number of events multiplied by
Scope O.f FSES events N/A N/A N/A 0.000078 0.046 number of circuits targeted for de-
(normalized) e T

energization per RFW circuit mile

day per year
83{;";'0” of PSPS events N/A N/A N/A 1,517,371 | 98,617,112 | Customer hours per year
Duratlorj of PSPS events N/A N/A N/A 3 274 Cgstomer hours per RFW circuit
(normalized) mile day per year

Aligns with CPUC WSD provided

definition: “Sum of miles of utility
RFW circuit mile day per year 63,304 89,832 471,375 522,855 360,281 grid subject to Red Flag Warning

each day, with day being defined
as a 24 hour period.




3.4 Baseline State of Equipment and Wildfire and PSPS Event Risk Reduction
Plans

3.4.1 Current Baseline State of Service Territory and Utility Equipment
Instructions for Table 13:

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, 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).

The totals of the cells for each category of information (e.q., “circuit miles” or “circuit
miles in WUI’) would be equal to the overall service territory total (e.g., the total of
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). Ensure underlying data is provided per
Section 2.7.

Table 13 seeks information regarding the current baseline state of HFTD and non-HFTD
service territory, as located in urban versus rural versus highly rural areas, including a
subset with the Wildland-Urban Interface (WUI). The WUI is defined as areas where
homes are built near or among lands prone to wildland fires. PG&E identifies WUI
areas within PG&E’s service territory based upon data provided by the University of
Wisconsin-Madison SILVIS Lab. Figure PG&E-3-1, which downloaded from an Esri
feature service created by SILVIS Labs of University of Wisconsin, available here:
http://silvis.forest.wisc.edu/data/wui-change/, shows the WUI areas within California as
of 2010.
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https://www.cpuc.ca.gov/General.aspx?id=a4985d64969743db8feddf01c96c9435
http://www.pge.com/weather?id=a4985d64969743db8feddf01c96c9435
https://www.pnas.org/content/112/5/1458

FIGURE PG&E 3-1: WUI AREAS WITHIN CALIFORNIA (2010)

California

2010
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DATA SOURCES
United States Census Bureau
2010 TIGER blocks

Multi-Resoluton Land Characteristics Consortium
2011 National Land Cover Dataset (NLCD)

Conservation Biology Institute
Protected Areas Database (PAD) version 2
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TABLE 13: CURRENT BASELINE STATE OF SERVICE TERRITORY AND UTILITY EQUIPMENT

Land use Characteristic tracked Ir;”rzm_cr)g In HFTD Zone 1 InT:-éI?'IéD InT:-éI?TgD

Circuit miles 15,604 9 996 395
Circuit miles in WUI 4,195 8 721 340
Number of critical facilities 17,009 7 442 204
Number of critical facilities in WUI 4,213 5 402 172
Number of customers 3,966,386 2,172 76,068 29,274
Number of customers in WUI 1,165,448 1,943 66,452 27,165
Num_ber of customers be'longing to access and 120,605 45 2.084 797

In urban ﬁ:ﬁfeﬁaéfnffizrﬁg?: It?éll?)r;sg’]ing to access and

areas functional needs populations in WUI 38,384 39 1,895 688
Circuit miles of overhead transmission lines 2,048 0 208 53
\C/ZvlrJIun miles of overhead transmission lines in 64 0 82 36
Circuit miles of overhead distribution lines 13,556 9 789 341
Circuit miles of overhead distribution lines in WUI 4,130 8 638 304
Number of substations 314 0 18 0
Number of substations in WUI 94 0 14 0
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TABLE 13: CURRENT BASELINE STATE OF SERVICE TERRITORY AND UTILITY EQUIPMENT (CONTINUED)

In rural areas

Circuit miles 45,119 87 17,020 7,229
Circuit miles in WUI 7,962 57 9,479 4,671
Number of critical facilities 10,134 42 1,857 1,009
Number of critical facilities in WUI 2,532 29 1,153 690
Number of customers 1,051,321 3,877 249,888 130,048
Number of customers in WUI 483,462 3,493 116,821 210,802
Number of customers belonging to access and

functional needs populations 37,116 158 11,161 5,530
Number of customers belonging to access and

functional needs populations in WUI 18,815 149 10,055 5,217
Circuit miles of overhead transmission lines 8,866 13 2,872 1,071
Circuit miles of overhead transmission lines in

WUI 915 6 815 286
Circuit miles of overhead distribution lines 36,253 74 14,149 6,158
Circuit miles of overhead distribution lines in WUI 7,047 51 8,664 4,386
Number of substations 289 0 35 7
Number of substations in WUI 67 0 27 18
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TABLE 13: CURRENT BASELINE STATE OF SERVICE TERRITORY AND UTILITY EQUIPMENT (CONTINUED)

Inhighly rural |- o it miles 7,302 39 4,539 825
areas
Circuit miles in WUI 563 9 1,035 331
Number of critical facilities 649 8 326 104
Number of critical facilities in WUI 108 4 144 60
Number of customers 39,611 1,303 33,739 9,840
Number of customers in WUI 14,576 1,068 22,200 7,919
Number of customers belonging to access and 878 7 1,098 231
functional needs populations
Number of customers belonging to access and 475 4 813 188
functional needs populations in WUI
Circuit miles of overhead transmission lines 1,704 12 1,144 169
Circuit miles of overhead transmission lines in 0 102 31
WUI 50
Circuit miles of overhead distribution lines 5,598 27 3,395 656
Circuit miles of overhead distribution lines in WUI 513 9 933 300
Number of substations 51 0 22 6
Number of substations in WUI 3 0 7 3

Notes for Table 13:

1. The WUI data were downloaded from an Esri feature service created by SILVIS Labs of University of Wisconsin. Metadata for the layer are
available here.

2. The population density layer was derived by ‘dissolving’ US Census Tract population density data by the criteria defined by the CPUC:
e Urban: Greater than or Equal to 1000 persons per square mile



https://www.arcgis.com/home/item.html?id=a4985d64969743db8feddf01c96c9435
http://silvis.forest.wisc.edu/GeoData/WUI_cp12/FS_WUI_change_metadata_RDS201500122.html
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e Rural: Less than 1000 persons per square mile but Greater that 7 persons per square mile

e Highly rural: Less than or equal to 7 persons per square mile.

Circuit miles = Circuit miles of overhead transmission lines + Circuit miles of overhead distribution lines

Circuit miles in WUI = Circuit miles of overhead transmission lines in WUI + Circuit miles of overhead distribution lines in WUI

Critical facility data was sourced using customer billing data by intersecting the result with both the population density layer as well as the WUI
layer.

Existing ETGIS and EDGIS data (overhead lines, substations) were intersected with the population density layer and the WUI layer,
respectively.
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Instructions for Table 14:

Input summary data on number of utility weather stations located in utility service territory by type.

TABLE 14: SUMMARY DATA ON WEATHER STATION COUNT

Current

Tier 3 (normalized)

Weather station count type count Unit(s)
Number of weather stations (total) 630 Total number located in service territory and operated by utility
Number of weather stations 0.0063 Total number located in service territory and operated by utility, divided by total number of
(normalized) ’ circuit miles in utility service territory
Number of weather stations in non- 75 Total number located in non-HFTD service territory and operated by utility
HFTD (total)
Number of weather stations in non- Total number located in non-HFTD service territory and operated by utility, divided by total
: 0.0011 SR . )
HFTD (normalized) number of circuit miles in non-HFTD service territory
Number of weather stations in HFTD 0 Total number located in HFTD Zone 1 service territory and operated by utility
Zone 1 (total)
Number of weather stations in HFTD Total number located in HFTD Zone 1 service territory and operated by utility, divided by
) NA NP . .
Zone 1 (normalized) total number of circuit miles in HFTD Zone 1 service territory
Number of weather stations in HFTD 379 Total number located in HFTD Tier 2 service territory and operated by utility
Tier 2 (total)
Number of weather stations in HFTD Total number located in HFTD Tier 2 service territory and operated by utility, divided by
: . 0.0165 N ) . .
Tier 2 (normalized) total number of circuit miles in HFTD Tier 2 service territory
Number of weather stations in HFTD 183 Total number located in HFTD Tier 3 service territory and operated by utility
Tier 3 (total)
Number of weather stations in HFTD 0.0217 Total number located in HFTD Tier 3 service territory and operated by utility, divided by

total number of circuit miles in HFTD Tier 3 service territory

Notes for Table 14:

1. PG&E currently employs one mobile weather station which is not reflected in the above table.
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Instructions for Table 15:

Input summary data on number of utility fault indicators located in utility service territory by type.

TABLE 15: SUMMARY DATA ON FAULT INDICATOR COUNT

Distributio Transmission
Fault indicator count type n Current Current Unit(s)
count count
Number of fault indicators (total) 19,651 63 Total number located in service territory and operated by utility
Number of fault indicators Total number located in service territory and operated by utility,

: 0.2438 .0035 S L Y S ; .
(normalized) divided by total number of circuit miles in utility service territory
Number of fault indicators in non- Total number located in non-HFTD service territory and operated by

15,293 28 -
HFTD (total) utility
Number of fault indicators in non- Total number located in non-HFTD service territory and operated by
HFTD (normalized) 0.2781 0.0035 utility, divided by total number of circuit miles in non-HFTD service
territory
Number of fault indicators in HFTD 46 0 Total number located in HFTD Zone 1 service territory and operated
Zone 1 (total) by utility
Number of fault indicators in HFTD Total number located in HFTD Zone 1 service territory and operated
Zone 1 (normalized) 0.4182 0 by utility, divided by total number of circuit miles in HFTD Zone 1
service territory
Number of fault indicators in HFTD Total number located in HFTD Tier 2 service territory and operated by
. 2,978 28 -
Tier 2 (total) utility
Number of fault indicators in HFTD Total number located in HFTD Tier 2 service territory and operated by
Tier 2 (normalized) 0.1624 0.0064 utility, divided by total number of circuit miles in HFTD Tier 2 service
territory
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TABLE 15: SUMMARY DATA ON FAULT INDICATOR COUNT (CONTINUED)

Distribution Transmission
Fault indicator count type Current Current Unit(s)
count count
Number of fault indicators in HFTD Total number located in HFTD Tier 3 service territory and operated by
. 1,334 7 -

Tier 3 (total) utility

Number of fault indicators in HFTD Total number located in HFTD Tier 3 service territory and operated by
Tier 3 (normalized) 0.1864 0.0053 utility, divided by total number of circuit miles in HFTD Tier 3 service

territory
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3.4.2 Planned Additions, Removal, and Upgrade of Utility Equipment by End of 3-Year Plan Term

Instructions for Table 16:

Input summary information for the planned additions or removal of utility equipment to be completed by the end of the
3-year plan term in 2022. Report net additions using positive numbers and net removals and undergrounding using
negative numbers for circuit miles and numbers of substations.

For transmission and distribution overhead line additions and removals for 2021 and 2022, project prioritization and timing
have yet to be fully determined or mapped. Table 16 represents all fully developed and mappable work for 2020-2022.

TABLE 16: LOCATION OF PLANNED UTILITY EQUIPMENT ADDITIONS OR REMOVAL BY END OF 3-YEAR PLAN TERM

Changes by end-2022

Land use Characteristic tracked
In non-HFTD In HFTD Zone 1 In HFTD Tier 2 In HETD Tier 3

In urban areas Circuit miles of overhead transmission lines 0 0 0 0
Circuit miles of overhead distribution lines -9.27 0.00 -0.76 -0.15
Circuit miles of overhead transmission lines in

0 0 0 0

WUI
Circuit miles of overhead distribution lines in 078 0.00 -0.45 011
WUI
Number of substations 0 0 0 0
Number of substations in WUI 0 0 0 0
Number of weather stations N/A N/A N/A N/A
Number of weather stations in WUI N/A N/A N/A N/A
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TABLE 16: LOCATION OF PLANNED UTILITY EQUIPMENT ADDITIONS OR REMOVAL BY END OF 3-YEAR PLAN TERM (CONTINUED)

Changes by end-2022

Land use Characteristic tracked
In non-HFTD In HFTD Zone 1 In HFTD Tier 2 In HFTD Tier 3

In rural areas Circuit miles of overhead transmission lines -0.47 0 -2.09 -1.48
Circuit miles of overhead distribution lines -77.10 -0.19 -13.18 -5.15
\(IZVirszluit miles of overhead transmission lines in .0.38 0.21
\?vi[j:luit miles of overhead distribution lines in 906 019 876 450
Number of substations 0 0 0 0
Number of substations in WUI 0 0 0 0
Number of weather stations N/A N/A N/A N/A
Number of weather stations in WUI N/A N/A N/A N/A

In highly rural areas Circuit miles of overhead transmission lines 0 0 0 0
Circuit miles of overhead distribution lines -12.69 0.00 -4.17 -0.47
Circuit miles of overhead transmission lines in WUI 0 0 0 0
Circuit miles of overhead distribution lines in WUI -0.95 0.00 -1.70 -0.14
Number of substations -1 0 0 0
Number of substations in WUI 0 0 0 0
Number of weather stations N/A N/A N/A N/A
Number of weather stations in WUI N/A N/A N/A N/A




9¢-€

Transmission lines refer to all lines 60 kV and above, and distribution lines refer to all lines below 60 kV.
Instructions for Table 17:

Referring to the program targets discussed above, report plan for hardening upgrades in detail below. Report plan in
terms of number of circuit miles or substations to be upgraded for each year, assuming complete implementation of
wildfire mitigation activities, for HFTD and non-HFTD service territory for circuit miles of transmission lines, circuit miles of
transmission lines located in Wildland-Urban Interface (WUI), circuit miles of distribution lines, circuit miles of distribution
lines in WUI, number of substations, and number of substations in the WUI.

Include a list of the hardening initiatives included in the calculations for the below table.

This table identifies miles related to PG&E’s distribution system hardening and Butte Rebuild programs as described in
the program targets. PG&E has not established dedicated transmission line or substation wildfire hardening programs
and has marked the table with N/A for those cells.

Of the 241 miles forecasted for 2020, 183.1 total miles of distribution system hardening projects have been fully mapped
to enable sorting into characteristics requested for this table. While PG&E has determined program targets for 2021 and
2022, project prioritization and timing have yet to be fully determined or mapped. Thus, cells for 2021 and 2022 have
been marked as To Be Determined (TBD).
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TABLE 17: LOCATION OF PLANNED UTILITY INFRASTRUCTURE UPGRADES

In non-HFTD In HFTD Zone 1 In HFTD Tier 2 In HFTD Tier 3
Land use Characteristic tracked
2020 | 2021 | 2022 | 2020 | 2021 | 2022 | 2020 | 2021 | 2022 | 2020 | 2021 | 2022
Total circuit miles planned for hardening each year, all types and locations 0 TBD | TBD 0 TBD | TBD 3.6 TBD | TBD | 179.5| TBD | TBD
Total number of substations planned for hardening each year, all locations N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
In urban areas Circuit miles planned for grid hardening of overhead N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
transmission lines
Circuit miles of overhead transmission lines in WUI to N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
harden
Circuit miles of overhead distribution lines to harden 0 TBD | TBD 0 TBD | TBD 2.2 TBD | TBD 3.8 TBD | TBD
Circuit miles of overhead distribution lines in WUI to 0 TBD | TBD 0 TBD | TBD 2.2 TBD | TBD 3.8 TBD | TBD
harden
Circuit miles of overhead transmission lines in WUI to N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
harden
Number of substations to harden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Number of substations in WUI to harden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
In rural areas Circuit miles of overhead transmission lines to harden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Circuit miles of overhead transmission lines in WUI to N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
harden
Circuit miles of overhead distribution lines to harden 0 TBD | TBD 0 TBD | TBD 1.4 TBD | TBD | 175.7 | TBD | TBD
Circuit miles of overhead distribution lines in WUI to 0 TBD | TBD 0 TBD | TBD 1.4 TBD | TBD | 1745 | TBD | TBD
harden
Circuit miles of overhead transmission lines in WUI to N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
harden
Number of substations to harden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
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TABLE 17: LOCATION OF PLANNED UTILITY INFRASTRUCTURE UPGRADES (CONTINUED)

In non-HFTD In HFTD Zone 1 In HFTD Tier 2 In HFTD Tier 3
Land use Characteristic tracked
2020 | 2021 | 2022 | 2020 | 2021 | 2022 | 2020 | 2021 | 2022 | 2020 | 2021 | 2022
Number of substations in WUI to harden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
In highly rural Circuit miles of overhead transmission lines to harden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
areas
Circuit miles of overhead transmission lines in WUI to N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
harden
Circuit miles of overhead distribution lines to harden 0 TBD | TBD 0 TBD | TBD 0 TBD | TBD 0 TBD | TBD
Circuit miles of overhead distribution lines in WUI to 0 TBD | TBD 0 TBD | TBD 0 TBD | TBD 0 TBD | TBD
harden
Circuit miles of overhead transmission lines in WUI to N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
harden
Number of substations to harden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Number of substations in WUI to harden N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Transmission lines refer to all lines at or above 60kV, and distribution lines refer to all lines below 60kV.




6¢-€

3.4.3 Status Quo Ignition Probability Drivers by Service Territory
Instructions for Table 18:

Report 5-year historical average drivers of ignition probability according to:
e the average number of incidents per year

o the likelihood of ignition per incident, meaning, the rate at which those incidents (e.g., object contact, equipment
failure, etc.) would be expected to cause an ignition (e.qg., if 50% of vegetation contacts result in ignition, then the value
for the “Likelihood of ignitionper incident” column would be “50%"” in that row); and

e the 5-year historical average of the number of ignitions from this driver by location in non-HFTD, HFTD Zone 1, HFTD
Tier 2, and HFTD Tier 3. List additional risk drivers tracked in the “other” row and additional rows as needed. If
changes would be expected for plan years 2 and 3, describe.

Comments for Table 18

Similar to Table 11, Table 18 purports to seek “ignition probability drivers,” which are derived by dividing the number of
ignitions per year by the total number of incidents per year. However, as explained in the introduction to Table 11, this
calculation does not result in an average percentage probability, but a frequency. A frequency is the measure of how
often an event occurs on average during a unit of time. In comparison, probability is a number between 0 and 1 that
measures the chance some event may or may not happen. As a result, this calculation of number of ignitions per year
divided by the total number of incidents per year indicates the number of ignitions per incidents. Moreover, it is
inappropriate to average across historical years to derive future probability, because the fire threat conditions have
changed over time as climate change has affected California. Instead of averaging these numbers, the numbers should
be treated as a trend.

Likewise, as with Table 11, the categories vary between the Distribution and Transmission systems and a separate table
is provided for each. In each case, unplanned outages are provided as the incidents. Table 18-1 covers the distribution
system and Table 18-2 covers the transmission system. These summaries exclude all planned/wildfire mitigation outages
and Public Power Shut-off events since these events generally do not involve fault conditions.
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TABLE 18-1: KEY DRIVERS OF IGNITION PROBABILITY = DISTRIBUTION

Number of Ignitions from this driver (according to 5-year historical
incidents per Average average)
Ignition probability drivers yeatro(eé?cg;(rjmg lilkﬁlilt?oor?deorf
0 > gnrtion p Innon- | INHFTD | INnHFTD | In HFTD
historical incident Total HETD ~ 1 Tier 2 Tier 3
average) one ier ier
All types of object contact 11,102.40 2.13% 236.20 146.00 0.40 61.80 28.00
Animal contact 2,260.80 2.11% 47.60 37.80 0.00 8.00 1.80
Balloon contact 527.20 2.77% 14.60 12.80 0.00 1.80 0.00
Contact from object
Vegetation contact 5,579.00 2.00% 111.40 50.60 0.40 39.00 21.40
Vehicle contact 1,900.20 2.27% 43.20 31.40 0.00 9.80 2.00
Contact from Object - Other 835.20 2.32% 19.40 13.40 0.00 3.20 2.80
All types 12,100.00 1.31% 158.00 125.00 0.40 24.60 8.00
Capacitor bank failure 65.80 14.59% 9.60 8.20 0.00 0.80 0.60
Conductor failure— all 2,934.80 2.84% 83.40 64.80 0.20 13.60 4.80
dC:vr\‘lg“Ctor failure— wires 1,429.20 N/A N/A N/A N/A N/A N/A
All types of
equipment / facility Fuse failure—all 370.60 1.73% 6.40 4.80 0.00 1.40 0.20
failure
Fuse failure—conventional N/A N/A N/A N/A N/A N/A N/A
blown fuse
Lightning arrestor failure 138.60 2.74% 3.80 3.60 0.00 0.20 0.00
Switch failure 169.20 1.30% 2.20 1.80 0.00 0.40 0.00
Transformer failure 4,047.00 0.38% 15.40 12.60 0.20 2.20 0.40
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TABLE 18-1: KEY DRIVERS OF IGNITION PROBABILITY — DISTRIBUTION (CONTINUED)

Number of Ignitions from this driver (according to 5-year historical
incidents per Average average)
Ignition probability drivers yeatro(a;fcg;?mg lilkﬁlilt?oor?dec;f
0 > gnrtion p Innon- | INHFTD | INnHFTD | In HFTD
historical incident Total HETD ~ 1 Tier 2 Tier 3
average) one ier ier
Pole 813.60 0.79% 6.40 5.40 0.00 0.80 0.20
Insulator and bushing 315.00 1.65% 5.20 4.40 0.00 0.60 0.20
Crossarm 767.20 0.63% 4.80 3.60 0.00 0.80 0.40
Voltage regulator/ Booster 58.40 3.42% 2.00 1.40 0.00 0.60 0.00
Recloser 75.60 1.59% 1.20 1.20 0.00 0.00 0.00
Anchor/Guy 45.80 1.31% 0.60 0.40 0.00 0.20 0.00
Sectionalizer 3.20 6.25% 0.20 0.20 0.00 0.00 0.00
Other Equipment 2,295.20 0.73% 16.80 12.60 0.00 3.00 1.20
Wire-to-wire contact / contamination 15,053.40 N/A N/A N/A N/A N/A N/A
Other 1,833.80 1.34% 24.60 19.20 0.00 3.40 2.00
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TABLE 18-2: KEY DRIVERS OF IGNITION PROBABILITY — TRANSMISSION

Number of Ignitions from this driver (according to 5-year historical
incidents per Average average)
Ignition probability drivers yeatro(eé?cg;(rdmg lilkﬁlilt?oor?deorf
0 >y gnhition p Innon- | INHETD | InHFTD | In HFTD
historical incident Total HETD ~ 1 Tier 2 Tier 3
average) one ier ier
All types of object contact 162.20 6.41% 10.40 5.40 0.00 3.60 1.40
Animal 41.60 14.90% 6.20 2.80 0.00 2.80 0.60
Vegetation 60.60 0.33% 0.20 0.00 0.00 0.20 0.00
Contact from object G oo 9.80 4.08% 0.40 0.20 0.00 0.00 0.20
Car pole 31.20 5.77% 1.80 1.80 0.00 0.00 0.00
3rd Party (foreign object/ 19.00 9.47% 1.80 0.60 0.00 0.60 0.60
aircraft/ vandalism)
All types of Equipment 123.80 4.52% 5.60 2.80 0.00 2.20 0.60
Failure
Arrestor 0.40 0.00% 0.00 0.00 0.00 0.00 0.00
Insulator or Bushing 44.60 3.14% 1.40 0.80 0.00 0.60 0.00
Circuit breaker 5.60 0.00% 0.00 0.00 0.00 0.00 0.00
Equipment / Facility
Failure Conductor 17.80 11.24% 2.00 0.80 0.00 1.20 0.00
Connector/ hardware 14.80 1.35% 0.20 0.20 0.00 0.00 0.00
Other station 18.00 0.00% 0.00 0.00 0.00 0.00 0.00
Structure line 15.80 2.53% 0.40 0.40 0.00 0.00 0.00
Switch (line+station) 5.80 0.00% 0.00 0.00 0.00 0.00 0.00
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TABLE 18-2: KEY DRIVERS OF IGNITION PROBABILITY — TRANSMISSION (CONTINUED)

Number of Ignitions from this driver (according to 5-year historical
incidents per Average average)
Ignition probability drivers yeatro(a;fcg;?mg lilkﬁlilt?oor?deorf
0 27V gnition p Innon- | INHFTD | InHFTD | In HFTD
historical incident Total HETD ~ 1 Tier 2 Tier 3
average) one er ler
Transformer 1.40 28.57% 0.40 0.20 0.00 0.20 0.00
Other Equipment 0.00 N/A 1.20 0.40 0.00 0.20 0.60
Contamination All types of contamination 19.80 0.00% 0.00 0.00 0.00 0.00 0.00
Disaster ?'I':Pé;’es of Disaster (all but 34.60 0.00% 0.00 0.00 0.00 0.00 0.00
Other All types of Other (e.g., 15.20 31.58% 4.80 3.80 0.00 0.80 0.20
customer or IPP caused)
Unknown Patrol Found No Cause, No 143.60 0.00% 0.00 0.00 0.00 0.00 0.00
Damage
All types of Weather 161.20 0.00% 0.00 0.00 0.00 0.00 0.00
Lightning 99.00 0.00% 0.00 0.00 0.00 0.00 0.00
Weather Rain 17.40 0.00% 0.00 0.00 0.00 0.00 0.00
Snow/ Ice 23.00 0.00% 0.00 0.00 0.00 0.00 0.00
wind 21.80 0.00% 0.00 0.00 0.00 0.00 0.00
\(’\\,’\?Fr,"E)P rocedure EITor| /v hes of WPE 20.20 0.00% 0.00 0.00 0.00 0.00 0.00

The ignition data used to populate the tables is in Section 3.2. See the notes regarding the data in that section.
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4 Inputs to the Plan and Directional Vision for Wildfire Risk Exposure
4.1 The Objectives of the Plan

The objectives of the plan shall, at a minimum, be consistent with the requirements of
California Public Utilities Code 88386(a). Describe utility WMP objectives, categorized
by each of the following timeframes:

1. Before the upcoming wildfire season, as defined by the California Department of
Forestry and Fire Protection (CAL FIRE),

2. Before the next annual update,
3. Within the next 3 years, and
4. Within the next 10 years.

The objective of PG&E’s Wildfire Mitigation Plan (WMP) for 2020 and beyond is to
reduce the risk and consequences of wildfires associated with utility electrical
equipment, and thereby avoid catastrophic wildfires across central and northern
California. PG&E is investing in many wildfire mitigation measures including enhanced
vegetation management, asset inspection and repair, situational awareness, system
hardening, and system automation.

As climate change and associated fire risk worsens, the only certain way to prevent an
ignition during high wind weather patterns is to deenergize utility equipment through a
Public Safety Power Shut-off (PSPS). However, these PSPS events cause significant
and serious disruptions to the customers and communities we serve. Therefore
PG&E’s 2020 WMP also focuses on reducing the scope (number of customers
affected), frequency (number of events) and duration (length of outage) of PSPS
events. We will mitigate PSPS impacts to our customers in 2020 and beyond by using
advanced meteorology tools to forecast wildfire risk conditions more granularly, applying
improved analysis of which parts of the system face high fire risk, and improving
switching and sectionalization such that PSPS events affect smaller portions of the grid.
PG&E believes these measures can shrink by one-third the number of customers
affected by future PSPS events.1 We have also adopted a new goal of conducting
safety patrols and restoring service to 98% of PSPS-affected customers within 12 hours
of the “weather all-clear” declaration. PG&E is also working to improve its coordination
with state, local, and community agencies, and to provide extensive information and
support to customers before, during and after PSPS events.

These objectives are summarized below and detailed in Section 5 of this WMP.

1 As compared to the 2019 PSPS events, i.e. if the exact same weather patterns were seen
in 2020 as experienced during the largest PSPS events in 2019 our mitigation efforts
should reduce the number of customers impacted by those PSPS events by approximately
one-third.
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Progress Timeline

1. Before the upcoming wildfire season:

Continue to reduce wildfire risk through mitigation programs including system
hardening and enhanced vegetation management

Implement PSPS impact mitigation activities to make each 2020 PSPS event
affect one-third fewer customers than it would have in 2019 and to shorten
restoration time after high-risk weather clears to 12 daylight hours for nearly
all impacted customers.

Further improve situational awareness and meteorology tools to increase
weather forecast granularity and improve targeting of fire risk forecasts and
PSPS events

2. Before the next annual update:

Continue to modify wildfire mitigation programs by incorporating lessons
learned throughout the 2020 wildfire season and in response to new
regulations, requirements, guidelines or other changes.

PG&E will work towards gathering data and performing the analysis
necessary to establish modified PSPS criteria for distribution facilities that
have been hardened.

3. Within the next 3 years:

Track and assess performance of implemented wildfire risk mitigation
activities to validate effectiveness and inform program adjustments. Evolve
and implement wildfire mitigation programs, including increased annual pace
of system hardening deployment.

Continue to drive PSPS events to be smarter, smaller and shorter based on
further improved tools, processes and understanding of wildfire risk and
weather patterns.

4. Within the next 10 years:

Track and assess performance of implemented wildfire risk mitigation
activities over an extended period of time to validate effectiveness. Based on
observed performance, continue using, modifying and improving elements of
wildfire mitigation programs.

Incorporate improving research, information, data, technologies and other
tools into wildfire risk reduction efforts including PSPS targeting and
minimization activities to continue to drive PSPS events to be smarter,
smaller and shorter.

PG&E’s Community Wildfire Safety Program (CWSP) is evolving rapidly as we gain
experience on how various measures and technologies work to reduce the threat and
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actuality of catastrophic wildfires. Actions such as vegetation management, equipment
repairs, and line hardening are expected to materially reduce the risk, number and
extent of wildfires — but at the same time, climate change-driven factors such as
drought, wind patterns, bark beetles and others may increase that risk and counteract
our efforts. PG&E seeks to study and learn about the impact and cost-effectiveness of
the measure we take. We will work with our customers, communities and partners to
learn how to serve their needs better and reduce wildfire and wildfire mitigation
consequences in the future.

4.2 Understanding Major Trends Impacting Ignition Probability and Wildfire
Consequence

Describe how the utility assesses wildfire risk in terms of ignition probability and
estimated wildfire consequence, including use of Multi-Attribute Risk Score (MARS) and
Multi-Attribute Value Function (MAVF) as in the Safety Model and Assessment
Proceeding (S-MAP) and Risk Assessment Mitigation Phase (RAMP). 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. In
addition:

In this section, PG&E describes its use of the Multi-Attribute Value Function (MAVF) to
assess wildfire ignition probabilities and estimated consequences. The MAVF was
developed as a part of the California Public Utilities Commission’s (CPUC or
Commission) Safety Model and Assessment Proceeding (S-MAP) and Risk Assessment
Mitigation Proceeding (RAMP). This section also describes how it distinguishes
between wildfire risk and other safety and reliability risks and lists and describes “known
local conditions” as that term is used in General Order (GO) 95, Rule 31.1.

Section 4.2 is followed by Section 4.2(A) which addresses how PG&E 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 (FPI) or other measure. Then, in Section 4.2(B), PG&E describes how it
monitors and accounts for fuel conditions with regard to ignition probability and
estimated wildfire consequence. Finally, in Section 4.2.1, PG&E provides a discussion
of the fire-threat evaluation of its service territory to determine whether an expanded
HFTD area is warranted. This section also includes Table 19. Naming and numbering
conventions (e.g., Sections 4.2(A), 4.2(B), and 4.2.1) are consistent with the outline in
the WMP Guidelines.

Implementation of the Multi-Attribute Value Framework (MAVF)
Pursuant to Decision (D.) 18-12-014, PG&E implemented the S-MAP Settlement

Agreement in 2019, including the development of a MAVF and Risk Bowtie for Wildfire
analysis. PG&E employs an MAVF to combine all potential consequences of the
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occurrence of a risk event and create a single measurement of value.2 An MAVF
consists of the following components:

o Attributes / Ranges / Natural Units
« Weights
e Scaling Function

D.18-12-014 also provides six principles to use in determining the MAVF components:
Attribute Hierarchies, Measured Observations, Comparison, Risk Assessment, Scaled
Units, and Relative Importance.

The key components of the MAVF that PG&E used for assessing wildfire-related risks,
and how they adhere to the principles, are shown Table PG&E-4-1 below and are
described in the discussion following the table.

TABLE PG&E 4-1: KEY COMPONENTS OF MAVF

Attribute Range | Natural Units | Weight | Scaling
Function
Safety 0-100 | Equivalent 50% Non-
Fatalities Linear
(EF)/event
Electric 0-4 Customer 20% Non-
Reliability | Billion Minutes Linear
Interrupted
(CMI)/event
Gas 0- Customers 5% Non-
Reliability | 750,000 | affected/event Linear
Billion Linear

« Ranges: Pursuant to D.18-12-014, the smallest observable value of an Attribute
is the low end of the range, and the largest observable value is the high end of
the range. PG&E interprets the largest observable value to be a reasonable
value informed by historical events and plausible large-consequence scenarios.
In PG&E’s analysis and risk framework, event consequences are not capped at

2 D.18-12-014, p. 17, 2018 S-MAP Revised Lexicon: Multi-Attribute Value Function
(MAVF).

3 Pursuant to D.18-12-014 and D.16-08-018, utility shareholders’ financial interests
are to be excluded from the GRC and RAMP risk evaluation and risk mitigation
considerations.
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the high end of the range, but rather, the range is a specification required in the
scaling function.

o The high end of the Safety Attribute Range, set to 100, is an order-of-
magnitude value informed by recent events.

o The high end of the Electric Reliability Range (4 Billion CMI) was based on
the most severe reliability impact from a single event of 3.6 billion CMI from
the October 26, 2019 PSPS event.

o The Gas Reliability high end is based on a scenario of an outage at a critical
gas facility.

o The Financial Attribute's high end represents a financial loss commensurate
with an Energy Crisis-type event.

Natural Units: EF is defined as the sum of Public, Employee and Contractor
Fatalities and Serious Injuries per event occurrence. Serious Injuries are defined
as situations that require hospitalization of an individual pursuant to existing Federal
and State reporting guidelines.4.5 Fatalities and Serious Injuries are converted to
EFs using the multiplicative factors 1.00 and 0.25, respectively. The conversion
rate from Serious Injury to EF is based on information available from Federal

sources.5

Scaling Function: The Non-Linear Scaling Function is used to convert each
Attribute from its Natural Unit to Scaled Units.” It consists of the following
segments, with each segment intended to represent events that are either
operational (i.e., encountered in the course of regular operations), critical or
catastrophic.

o For natural units from 0 to 1% of the Range (operational/moderate events):
Linear function from 0 to 0.1 Scaled Units.

Pipeline and Hazardous Materials Safety Administration (PHMSA) §191.3
Definitions: Incident (see also: https://www.phmsa.dot.qgov/data-and-
statistics/pipeline/pipeline-facility-incident-report-criteria-history).

D.98-07-097 (Amended April 27, 2006), Findings of Fact 3 and Appendix B,
Accident Report Requirements 3 (see also:_
https://www.cpuc.ca.gov/General.aspx?id=2090).

See “Treatment of the Values of Life and Injury in Economic Analysis”, Table 2-3,
Federal Aviation Administration (FAA) Office of Aviation Policy and Plans, Updated
September 2016, (available at:_

https://www.faa.gov/requlations policies/policy gquidance/benefit_cost/media/econ-
value-section-2-tx-values.pdf).

D.18-12-014, pp. 17-18; 2018-S-MAP Revised Lexicon: Scaled Unit of an Attribute:
a value that varies from 0 to 100.
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http://silvis.forest.wisc.edu/data/wui-change/
https://oehha.ca.gov/epic/changes-climate/precipitation
https://oehha.ca.gov/epic/changes-climate/precipitation
https://lcau.mit.edu/project/cataloguing-interface-wildfire-and-urban-development-california?id=2090
https://lcau.mit.edu/project/cataloguing-interface-wildfire-and-urban-development-california?id=2090
https://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/econ-value-section-2-tx-values.pdf
https://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/econ-value-section-2-tx-values.pdf
https://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/econ-value-section-2-tx-values.pdf
https://www.faa.gov/regulations_policies/policy_guidance/benefit_cost/media/econ-value-section-2-tx-values.pdf

o For natural units from 1% to 10% of the Range (critical events): Quadratic
function from 0.1 to 5 Scaled Units.

o For natural units from 10% to 100+% of the Range (catastrophic events):
Linear function from 5 to 100 Scaled Units.

D.18-12-014 directs utilities to use Expected Value (EV) when calculating the
Consequence of Risk Event (CoRE) and use the scaling function to capture aversion to
extreme outcomes or indifference over a range of outcomes. Under PG&E’s Non-
Linear scaling function, the risk score, as measured by Scaled Units, will be low for
operational events, but increases exponentially as critical events approach catastrophic
(but low probability) levels. Once catastrophic levels are attained the function assigns
10 times higher score for each potential increase in Natural Units when compared to
operational events. This captures aversion to critical and catastrophic outcomes and
gives higher priority to controls and mitigations that affect them.

When PG&E evaluates potential event consequences, it does not cap them at the
Range high end per se, but pursuant to D.18-12-0148, PG&E places a ceiling of 100 on
converted Scaled Units, i.e., if a modeled risk event’s consequence in Natural Units
goes above the Attribute Range, the converted Scaled Unit will be 100. This provides a
way to compare the relative importance of different Attributes using Attribute Weights,
consistent with the Relative Importance principle.® Also, by capping, PG&E recognizes
that catastrophic risks must be mitigated, and it is immaterial to consider one risk to be
“more” or “less” catastrophic than another (e.g., a financial loss of $5 billion or

$5.2 billion) when evaluating alternatives.

Environmental consequences of an event are accounted for financially (i.e., as part of
the Financial consequences) because there is a lack of commonly accepted ways to
measure non-monetary environmental consequences. This makes the use of non-
monetary environmental Attributes inconsistent with the principle of Measured
Observations.

In PG&E'’s risk modeling, Attribute levels (e.g. the financial consequence of a risk event)
are assumed to be uncertain and are represented by well-defined probability
distributions. PG&E uses Monte-Carlo simulations of risk events based on these
probability distributions to calculate MAVF consequence levels (in Scaled Units) and
thus Risk Scores, consistent with the Risk Assessment principle.

Wildfire Risk Assessment

Consistent with D.18-12-014, PG&E assesses wildfire risk and estimated wildfire
consequences in a bowtie analysis.

Id.

9 D.18-12-014, Attachment A, Step 1A, No 7. MAVF Principle 6 — Relative
Importance. pp A-6.
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FIGURE PG&E 4-1: WILDFIRE RISK “BOWTIE” ANALYSIS
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1. Below, PG&E provides a summary of wildfire bowtie analysis elements. Ignition
Probability in the current S-MAP conforming bowtie is derived from normalizing
the ignitions by Transmission and Distribution overhead line miles of exposure
reported annually to the CPUC. In accordance with D.14-02-015, PG&E annually
reports to the CPUC fire incidents that may be associated with PG&E facilities
and that meet the following conditions: (a) a self-propagating fire of material other
than electrical and/or communication facilities; (b) the resulting fire traveled
greater than one linear meter from the ignition point; and (c) PG&E has
knowledge that the fire occurred. The S-MAP conforming model currently has
ignitions reported to the CPUC for years 2015 through 2018. Though PG&E is
still reviewing the 2019 data in preparation for its annual report, preliminary 2019

data is also used in the model.10

2. Total Exposure across all Tranches: 98,965 miles covering PG&E’s service
territory

3. lIgnitions are broken down to Six Tranches to reflect similar risk profiles within
each Tranche:

« HFTD - Ignition Associated with Distribution: Ignitions in HFTDs
associated with Distribution assets.

e« HFTD - Ignition Associated with Transmission: Ignitions in HFTDs
associated with Transmission assets.

« HFTD - Ignition Associated with Substation: Ignitions in HFTDs
associated with Substation.

« Non HFTD - Ignition Associated with Distribution: Ignitions in non-HFTDs
associated with Distribution assets.

« Non HFTD - Ignition Associated with Transmission: Ignitions in non-
HFTDs associated with Transmission assets.

« Non HFTD - Ignition Associated with Substation: Ignitions in non-HFTDs
associated with Substations.

4. Wildfire Consequences are modeled by analyzing fire incidents from CAL FIRE
database from 2015 - 2019. CAL FIRE dataset provides location, size, number
of destroyed/damaged structures and fatalities/injuries. This information is used
to estimate financial and safety consequences. Reliability consequences are
estimated by using distribution customer minutes interrupted for outages that
were associated with CPUC reportable ignitions as well as outages associated
with PG&E known fires.

10 PG&E’s 2019 fire incident data will be submitted to the CPUC by April 1, 2020 per
D.14-02-015. As such, PG&E’s 2019 fire incident data report may contain data that
has been revised from the data used in this risk analysis.
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5. Outcomes — Consequences are categorized into eight outcomes to account for
the severity of the fire as well as whether a fire weather warming was in place at
the time of the start of the fire:

e Fire Weather Warning* — Catastrophic Fire (Destroyed +100 structures
and resulted in serious injury / Fatality)

e Fire Weather Warning — Destructive Fire (Destroyed +100 structures but
not Catastrophic)

e Fire Weather Warning — Large Fire (Greater than 300 acres but not
Catastrophic/Destructive)

e Fire Weather Warning — Small Fire (Smaller than 300 acres)

e Non-Fire Weather Warning — Catastrophic Fire (Destroyed
+100 structures and resulted in serious injury / Fatality)

e Non-Fire Weather Warning — Destructive Fire (Destroyed +100 structures
but not Catastrophic)

e Non-Fire Weather Warning — Large Fire (Greater than 300 acre but not
Catastrophic/Destructive)

e Non-Fire Weather Warning — Small Fire (Smaller than 300 acre)
Wildfire Risk Assessment Compared with Other Safety and Reliability Risks

All Enterprise Risks on PG&E’s Risk Register might have safety and reliability
consequences. The consequences are modeled separately for each risk. In developing
probabilities and consequences for wildfire risks, PG&E uses a mix of internal and
external data to model wildfire drivers and consequences (safety and reliability impacts
on the risk). Safety and Reliability consequences/attributes (per S-MAP terminology)
are also modeled separately and combined into a risk score using the MAVF.

List and Description of “Known Local Conditions” as That Term is Used in GO 95,
Rule 31.1

GO 95, Rule 31.1 directs PG&E to design, construct and maintain a facility in
accordance with accepted good practice for the intended use and known local
conditions. For the purposes of risk assessment, PG&E utilized HFTD and non-HFTD
areas as its known local conditions. PG&E developed its S-MAP conforming bowtie for
the wildfire risk by creating separate tranches for HFTD and non-HFTD areas. The
higher risk scores and Risk Spend Efficiency values for mitigations in the HFTD areas
enables a clear case for prioritization of wildfire mitigation initiatives in HFTD areas.
See Section 4.2.1 for additional information on PG&E’s evaluation of HFTD areas.
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4.2.A Contribution of Weather to Ignition Probability and Estimated Wildfire
Consequences

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 inputvariables, 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.).

PG&E currently evaluates the risk of fires caused by a utility source as the product of
the probability of an event occurring and the event consequence. The probability of a
utility-caused fire ignition is related to a power outage from any source (e.g., vegetation
failure, equipment failure, animal contact, car-pole). To better understand and forecast
the potential of an outage, PG&E developed and then operationally deployed the
Outage Producing Wind (OPW) model. The OPW model is incorporated into PG&E’s
high-resolution weather model and runs 4 times daily, and has also been computed
hourly across PG&E’s 30-year climatological dataset for historical analysis. PG&E’s
OPW model is discussed in detail in Section 5.3.2.

In order to evaluate the potential for fires, PG&E significantly enhanced the Fire
Potential Index (FPI) model in 2019 building upon utility best-practices. The FPI model
was built and calibrated using a United States Forest Service (USFS) dataset containing
approximately 1,600 fires in PG&E’s service territory from 1992 — 2018. PG&E built and
evaluated over 4,000 combinations of the FPI model using numerous weather
components, fire weather indices (Fosberg Fire Weather index, the Hot-Dry-Windy
Index, the Santa Ana Wildfire Threat weather index), outputs from the National Fire
Danger Rating System (NFDRS), Nelson Dead Fuel Moisture (DFM) model, a machine-
learning derived Live Fuel Moisture (LFM) model, and ‘containment’ and ‘land
characteristic’ features such as road density, distance to nearest fire station, land-use
type among several others. PG&E evaluated dozens of variables to determine the most
powerful predictors of fire size. The enhanced PG&E FPI, which was operationally
deployed in 2019, combines weather (wind, temperature, and relative humidity) and
fuels (10-hour dead fuel moisture, live fuel moisture, and fuel type [grass, shrub/brush,
timber]) into an index that represents the probability for large fires to occur. The FPI is
discussed in more detail in Section 5.3.2. The FPI is also produced 4 times daily from
PG&E'’s high-resolution weather model, DFM and LFM models and was also computed
hourly across PG&E’s 30-year climatological dataset for historical analysis.

The FPI and OPW models are used in unison to analyze the risk of large fires caused
by utility outages. For example, when the potential for outages is high (high OPW) and
the potential for large fires is high (high FPI), a PSPS event should be considered.
PG&E leveraged a robust 30-year weather and fuels dataset to determine the OPW and
FPI conditions during each historical fire in the USFS fire occurrence dataset. The
results showed the vast majority of rapidly moving, catastrophic fires occurred during
high wind and high FPI conditions; thus, PG&E currently considers PSPS when there is
a concurrence of high OPW and FPI. See the illustrative example below. PG&E
currently has the ability to forecast FPI and OPW at 3 kilometer (km) spatial resolution
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and 1-hour temporal resolution using PG&E’s high-resolution weather model that has a
forecast lead time of 80 hours. This modeling capability informs operational decisions in
the short term. Beyond 80 hours, PG&E leverages global forecast models (discussed in
Section 5.3.2) to help inform any operational and preparedness actions over the next
two weeks.

FIGURE PG&E 4-2: FIRE RISK MODEL INTERACTION: OUTAGE PRODUCING WINDS AND
FIRE POTENTIAL INDEX

1
_ Scenario: Winter Scenario: Wind Event with Dry
High Storm Fuels
High Outage Probability High Outage Probability
Low Probability of an Ignition High Probability of an Ignition
Becoming a Large Fire Becoming a Large Fire
Outage Calibrated against ~1,600 fires from
Producing USFS database since 1992
Winds
(OPW) Scenario: Blue Sky Day in Scenario: Hot/Dry
February/March Summer Day
Low Outage Probability Low Outage Probability
Low Probability of an Ignition High Probability of an Ignition
Becoming a Large Fire Becoming a Large Fire
Low
0

Low Fire Potential Index (FPI) High

PG&E Meteorology has a robust 30-year weather and fuels climatology that is being
utilized to study past weather patterns across the PG&E service territory. One
application is to determine where dry offshore wind events most frequently occur and
when. These offshore wind events are commonly known as Diablo or Santa Ana wind
events. The Diablo wind is a dry, northeast wind that occurs over northern California
and is comparable to Santa Ana winds. These events are critical to consider as the
vast majority of destructive fires in California history have occurred during dry, offshore
wind events. The image below presents the average frequency of offshore (Diablo)
wind events across the PG&E territory. For this analysis, a dry, Diablo wind event was
defined as an event lasting at least 3 hours, having sustained winds >20 mph, wind
direction from the north to northeast (offshore), and a PG&E FPI indicating dry
conditions. This analysis shows the relative frequency of these events is higher in the
North Bay Area and northern Sierra than in other portions of the PG&E territory. This
study also revealed dry, offshore wind events are most common in Autumn. These
patterns generally held true in 2019 as the majority of PSPS events occurred during
autumn across the northern half of PG&E’s territory. This analysis as well as other
historical analyses are currently being considered for longer term projects such as grid
hardening, enhanced vegetation management, and others.
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FIGURE PG&E 4-3: 30-YEAR HISTORICAL ANNUAL AVERAGE OF “DIABLO WIND EVENTS”
GEOGRAPHICALLY

Annual Avg. Number of Diablo Wind Events
Years:1989-2018
L #

PG&E monitors and accounts for the contribution of weather to ignition probability and
estimated wildfire consequences in the S-MAP conforming bowtie by separating out the
risk into separate outcomes based on historical fire weather watch data. See

Section 4.2 above for the eight outcome categories. PG&E’s risk analysis is then used
to inform medium- and long-term decisions to address wildfire mitigation, such as
inspections, maintenance, and capital investments. PG&E is also using historical PSPS
events and their calculated expected risk to develop mitigations through either repairs,
replacements, or sectionalizing plans. The calculated risk is a combination of the Asset
Health predictive failure with the event FPI and REAX model.
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4.2.B Contribution of Fuel Conditions

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 values the utility
considers “extreme” and its strategy for how fuel conditions inform operational
decision-making.

PG&E'’s FPI, Dead Fuel Moisture, and Live Fuel Moisture modeling and tracking is
discussed in detail in Section 5.3.2.

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). This section shall include a discussion of any fire threat assessment of its
service territory performed by the electrical corporation. 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.

PG&E believes that the current HFTD map appropriately identifies areas within its
service territory requiring additional actions to reduce wildfire risk. However, as a result
of experience gained and feedback received in 2019, PG&E believes that elements of
the HFTD map may warrant refinement. In addition, development and completion of a
re-analysis of 30-year climatology and completion of the first phase of industry and
agency accepted modeling provided by Technosylva can also be used to refine the
HFTD map. As a result of this updated data, PG&E plans to perform additional
evaluations of the HFTD map. These evaluations will help refine the scope of areas
subject to PSPS, as well as, identify areas where adjustment to the HFTD map may be
recommended by the utility.

In early 2020, PG&E plans to implement the first phase of this evaluation process.
PG&E will execute an internal workplan much like the plan that helped develop the
CPUC’s HFTD map. This will rely on local expertise, defined data, and developed
models to be utilized by regional leads to review and refine recommendations. These
recommendations will be evaluated by a centralized review team and consolidated by
these internal experts.

Following the first phase, PG&E will share outputs and recommendations with external
stakeholders and public safety partners. This second phase is a critical step to ensure
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any map revisions are vetted and socialized before proposing formal changes to the
HFTD map to the CPUC. PG&E anticipates a significant amount of external
engagement regarding these critical and potentially impactful adjustments. Refining
and minimizing the impacts of potential PSPS events is an expectation in 2020. It is
also anticipated that this process will clearly identify opportunities for future HFTD map
refinement should the CAL FIRE and the CPUC endorse the changes.

PG&E will continue to evaluate the inclusion of additional areas requiring wildfire
reduction activity in future plans based upon information obtained during the
implementation and evaluation of PG&E’s annual plan. In addition, PG&E will continue
to mature its tools to analyze wildfire risk using available data, climatology and fire
spread modeling to inform potential adjustments to the HFTD. These analytics may
lead to additional future recommendations.

Instructions for Table 19:

In the “Rank” column, numerically rank the trends anticipated to exhibit the greatest
change and have the greatest impact on ignition probability and estimated wildfire
consequence (be it to increase or decrease ignition probability and estimated wildfire
consequence) in ten years. Rank in order from 1 to 8, where 1 represents the greatest
anticipated change or impact on ignition probability and estimated wildfire consequence
and 8 is the least anticipated change or impact.

In the “Comments” column, provide a narrative to describe the expected change and
expected impact on the utility’s network, including whether the trend is expected to
significantly increase risk, moderately increase risk, have limited or no impact,
moderately decrease risk, or significantly decrease risk. Use quantitative estimates
wherever possible. Also outline any programs being implemented to specifically
address this trend.
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TABLE 19: MACRO TRENDS IMPACTING IGNITION PROBABILITY AND/OR WILDFIRE

CONSEQUENCE
Rank Macro trends impacting utility ignited ignition Comments
probability and estimated wildfire
consequence by year 10
1 Change in ignition probability and estimated Several key climate change trends are influencing

wildfire consequence due to climate change

variable periods of extreme wildfire risks in
Northern California. These trends significantly
increase wildfire ignition risks around utility
networks.

Warmer winters are causing increases in rainfall
rather snow, resulting in a decrease to the
snowpack. This reduces available water resources
earlier in summer months, stressing vegetation and
increasing available fuels. Compounding the shift
from snow to rain are extended dry periods
following summer months deeper into fall and early
winter. Northeast winds are more common in fall
and winter months in Northern California and if not
accompanied by rainfall or other atmospheric
moisture wildfire risks continue to increase despite
the presence of lower temperatures. Ignitions that
occur under these conditions can result in large
conflagrating wildfires that can further promote risk
associated with Northern California’s abundant fuel
and extreme terrain resulting in fires that develop
their own devastating weather.

Reference OEHHA:
https://oehha.ca.gov/epic/changes-

climate/precipitation

“Extremely dry and extremely wet years have
become more common in California. On average,
the state receives 75 percent of its annual
precipitation from November through March, with
50 percent occurring from December through
February. As the winter months have become
warmer in recent years, more precipitation has
been falling as rain instead of snow over the
watersheds that provide most of the state’s water
supplies.” “The last decade also includes the driest
consecutive four-year period, from 2012 to 2015.”
“Warming temperatures, declining snowpack, and
earlier spring snowmelt runoff can create stresses
on vegetation”

Reference National Geographic :
https://www.nationalgeographic.com/science/2019/

10/climate-change-california-power-outage/
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https://www.phmsa.dot.gov/data-and-statistics/pipeline/pipeline-facility-incident-report-criteria-history
https://www.phmsa.dot.gov/data-and-statistics/pipeline/pipeline-facility-incident-report-criteria-history
https://www.nationalgeographic.com/science/2019/10/climate-change-california-power-outage/
https://www.nationalgeographic.com/science/2019/10/climate-change-california-power-outage/

TABLE 19: MACRO TRENDS IMPACTING IGNITION PROBABILITY AND/OR WILDFIRE
CONSEQUENCE (CONTINUED)

Rank Macro trends impacting utility ignited ignition Comments
probability and estimated wildfire
consequence by year 10
3 Change in ignition probability and estimated Invasive species create landscape level concerns

species, such as bark beetles

wildfire consequence due to relevant invasive

that have significant potential to impact areas within
utility right-of-ways (ROW). Effects can extend well
beyond the ROW making effective mitigation
challenging for utilities without more holistic
engagement and support from surrounding
stakeholders.

Of concern to utilities are both invasive plant species
and insect species.

Invasive insect species, such as bark beetles, can
exacerbate forest health concerns and result in
hazardous tree conditions that require repetitious
monitoring and mitigation by utilities. Native species
can impose the same impacts and challenges.

Invasive plant species in California tend to thrive in
disturbed environments, often displacing native
species. There is evidence that these invasions can
change and intensify fire regimes. Landscape
disturbance can be presented following fires, as well
as during ROW maintenance and enhancements.
Regardless of disturbance origin utilities are
continually compelled to perform additional
monitoring and mitigation to identify and control
detrimental impacts associated with invasive
species.

References
Emergency Proclamation — Office of Governor

https://www.ca.gov/archive/gov39/2015/10/30/news1

9180/index.html

PNAS- Invasive grasses increase fire occurrence
and frequency

across US ecoregions

“Fire-prone invasive grasses create novel
ecosystem threats by increasing fine-fuel loads and
continuity, which can alter fire regimes.” “the
existence of an invasive grass-fire cycle is well
known, evidence of altered fire regimes is typically
based on local scale studies or expert knowledge.”
“As concern about US wildfires grows, accounting
for fire-promoting invasive grasses will be imperative
for effectively managing ecosystems.”
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https://www.ca.gov/archive/gov39/2015/10/30/news19180/index.html
https://www.ca.gov/archive/gov39/2015/10/30/news19180/index.html

TABLE 19: MACRO TRENDS IMPACTING IGNITION PROBABILITY AND/OR WILDFIRE
CONSEQUENCE (CONTINUED)

Rank Macro trends impacting utility ignited ignition Comments
probability and estimated wildfire
consequence by year 10
CalFire — https://www.readyforwildfire.org/forest-
health/bark-beetle-information/about-bark-beetles/
2 Change in ignition probability and estimated PG&E’s service territory has experienced

wildfire consequence due to other drivers of
change in fuel density and moisture

noteworthy changes in both fuel density and
moisture over the last several decades. These
trends significantly increase wildfire ignition risks
around utility networks.

Fuel density is increasing while available moisture in
critical wildfire risk periods is decreasing. This has
been accompanied by increases in large tree
mortality and overall changes in forest structure.
Contributing factors cover a wide range of
influences, including but not limited to; climate
change, land use patterns, fire suppression and
variable forest management practices.

Forests are becoming denser with decreased
presence of large trees and significant tree mortality
over the last decade. Lands that are left
unmanaged are subject to increases in accumulated
dead and downed fuels that can be annually
influenced by surrounding finer, flashier fuels
following periods of sufficient rain or snowfall.

Reference PNAS:
https://www.pnas.org/content/112/5/1458

Reference California Energy Commission:
https://www.energy.ca.gov/sites/default/files/2019-

07/Projections CCCA4-CEC-2018-014.pdf
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https://www.readyforwildfire.org/forest-health/bark-beetle-information/about-bark-beetles/
https://lcau.mit.edu/project/cataloguing-interface-wildfire-and-urban-development-california
http://www.alertwildfire.org/
https://www.wfas.net/index.php/national-fuel-moisture-database-moisture-drought-103
https://www.energy.ca.gov/sites/default/files/2019-07/Projections_CCCA4-CEC-2018-014.pdf

TABLE 19: MACRO TRENDS IMPACTING IGNITION PROBABILITY AND/OR WILDFIRE
CONSEQUENCE (CONTINUED)

Rank

Macro trends impacting utility ignited ignition
probability and estimated wildfire
consequence by year 10

Comments

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

Population in California and PG&E’s territory
continue to show projections for growth in decades
to come. A fair amount of this growth continues in
lands previously undeveloped and bordering fire
prone wildland areas. Many utility customers have
left the urban environment in favor of more fire
prone areas for reasons beyond the associated risk.
Current estimates suggest that at least 25% of
California’s residents already have residence in
areas subject to significant wildfire risk. With
projection of upward population trends continuing, it
is likely that Wildland Urban Interface (WUI) and/or
the CPUC HFTD areas will not be exceptions to
increases. The available space and desire to live in
safer urban areas in the PG&E territory are realistic
factors that must be considered in reaching these
conclusions. Variable portions of these increases
will include customer with supplemental access and
other functional needs.

Utilities will need to engage in programs and
education campaigns that inform and prepare all
customers to mitigate consequence of these
eminent risks.

References

LCAU - https://lcau.mit.edu/project/cataloguing-
interface-wildfire-and-urban-development-california

PPIC -
https://www.ppic.org/content/pubs/report/R_116HJ3

R.pdf

CNBC - Warming climate, population sprawl
threaten California’s future with more destructive
wildfires - https://www.cnbc.com/2019/11/09/why-
californias-wildfires-are-going-to-get-worse.html

Population changes in HFTD that could be
impacted by utility ignition

See response item ranked “5”. Given the overall
area of the HFTD as a percentage of PG&E’s
service territory, it is likely that population growth in
the HFTD areas will not be an exception to
anticipated trends.
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http://www.pge.com/weather
https://oehha.ca.gov/epic/changes-climate/precipitation
https://www.ppic.org/content/pubs/report/R_116HJ3R.pdf
https://www.ppic.org/content/pubs/report/R_116HJ3R.pdf
https://www.cnbc.com/2019/11/09/why-californias-wildfires-are-going-to-get-worse.html
https://www.cnbc.com/2019/11/09/why-californias-wildfires-are-going-to-get-worse.html

TABLE 19: MACRO TRENDS IMPACTING IGNITION PROBABILITY AND/OR WILDFIRE
CONSEQUENCE (CONTINUED)

Rank

Macro trends impacting utility ignited ignition
probability and estimated wildfire
consequence by year 10

Comments

Population changes in WUI that could be
impacted by utility ignition

See response item ranked “5”. Given the overall
area of the WUI as a percentage of PG&E’s service
territory, it is likely that population growth in WUl will
not be an exception to anticipated trends. The
HFTD map was informed by WUI data and
tremendous overlap between the two categories
exists within PG&E service territory.

Utility infrastructure location in HFTD vs non-
HFTD

Location of utility infrastructure in the HFTD areas
needs to be considered as a risk mitigating factor by
utilities. Siting decisions associated with
infrastructure placement should complement other
resiliency and hardening programs continually over
the decades to come. Position of infrastructure and
imposed risk can vary tremendously in the HFTD
areas based on a multitude of terrain, aspect and
exposure factors which are in many cases also
realistic limitations. For these reasons the location
of infrastructure in the HFTD areas will realize more
significant changes in the HFTD areas compared to
Non-HFTD areas.

Utility infrastructure location in urban vs rural
vs highly rural areas

See response to item ranked “4”. There is high
correlation between the HFTD areas and rural
communities. There is similar correlation between
urban areas and non-HFTD areas.

List and describe any additional macro trends impacting ignition probability and
estimated wildfire consequence within utility service territory, including trends within the
control of the utility, trends within the utility’s ability to influence, and externalities

(i.e., trends beyond the utility’s control, such as population changes within the utility’s
territory).

Macro Trends Impacting Ignition Probability and Wildfire Consequences Within
PG&E’s Control:

Enhanced Vegetation Management (EVM) —

Maintaining additional clearances

through highly variable annual conditions and vegetation responses to increased
pruning and clearances. New failure patterns can arise when previously
unmanaged trees are trimmed, pruned or modified well outside regulatory

compliance clearance areas.

Asset Inspection and Repair — Inspecting facilities, especially in HFTDS areas, and
performing necessary maintenance and repair
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System Hardening — Identifying the most effective hardening and system resilience
mitigation combinations to compliment enhanced vegetation management practices.

System Automation — Electrical equipment such as sectionalization switches and
SCADA-enable reclosers that can prevent and mitigate wildfires.

PSPS — Use of PSPS events to mitigate fire risk under extremely high-risk
conditions.

Situational Awareness — Weather and fire monitoring through tools such as weather
stations, high-definition cameras, wires-down detection, automated rapid earth fault
current limiters, satellite monitoring, and other tools to enhance situational
awareness.

Wildfire Safety Operations Center — coordination of fire detection and mitigation
activities through PG&E’s Wildfire Safety Operations Center.

Meteorology — Monitoring and integration of weather information through PG&E'’s
meteorology department in coordination with external partners.

Safe Distributed Generation — Ensuring distributed generation is safely installed and
coordinates with designed distribution scheme

Qualified Workforce -- Maintaining a safe and qualified workforce. Qualified
Electrical Workers and Vegetation Management Professionals are all in high
demand inside and outside California.

Macro Trends Impacting Ignition Probability and Wildfire Consequences with
PG&E’s Ability to Influence:

Effective Regulation — Work with agencies and regulators on solutions that better
align with utility infrastructure and risks that conflict with other regulations and/or
land-use

Fuel Reduction — Work with agencies to ensure utilizes are involved in pre-planning
and execution of prescribed burning to maximize safety in operations and reduce
wildfire fuel

Safe Backup Generation — Ensuring customer that install backup generation do so
in compliance with electric code

Fire Safe Planning: Customer — Coordinate and find ways to collaborate with
individual customers and property owners to maximize wildfire prevention and
safety measures

Fire Safe Planning: Community - Coordinate and find ways to collaborate with
community-partners and organizations to maximize wildfire prevention and safety
measures

Point of Service Termination Electric Load Monitoring — Ability to monitor and
measure use that exceeds design or use capacity as built and serviced
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e Working to reduce 3rd party caused utility ignitions — Identify specific mitigation or
educational opportunities to reduce 3rd party caused utility ignitions

Macro Trends Impacting Ignition Probability and Wildfire Consequences with
Externalities (i.e., Beyond PG&E’s Control):

o Climate Change — Warmer winters less snow pack, longer dry periods extending
into fall and winter months

o Development and population increase in High Risk Areas — Continued urban
expansion/sprawl into Wildland Urban Interface and HFTD areas. Potential for
increase in vulnerable populations as well as general populations

o Environmental Restrictions and Work Approval Delays or Limitations — Limitations
on timing and/or ability to perform critical fire safety related work and mitigation.
Limited Operating Periods, limitations on utilization of EPA approved herbicides.
Delays in reviews, complex permitting process, etc.

« Land Management Practices Private and Public — Variable levels of fire
safe/prudent land management

e Substandard or minimal defensible space around improvements — Hazardous
conditions present adjacent to ROWSs that meet and exceed regulatory compliance
requirements can still impose hazards associated with utility related ignitions

List and describe all relevant drivers of ignition probability and estimated wildfire
consequences and the mitigations that are identified in the Risk Assessment Mitigation
Phase (RAMP) and not included in the above, including how these are expected to
evolve. Rank these drivers from highest to lowest risk and describe how they are
expected to evolve.

See the S-MAP Aligned Risk Bowtie in Section 4.2 above for the relevant drivers of
ignitions and estimated wildfire consequences Section 3.2, Table 11 also list the drivers
of ignition probability.

See Section 4.3 below for information on how these drivers are expected to evolve, and
their ranking.
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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.
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 a near miss or in an ignition) 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 near misses, and description of events (including
vegetation and equipment condition).

PG&E estimates a 10% reduction in vegetation-caused, equipment failure and animal-
caused ignitions from the 2019 level due to planned System Hardening, Enhanced
Vegetation Management and tag repair work that is planned for 2020 onwards. The
10% reduction is derived from the risk prioritization of work and an estimation of the
combined CWSP mitigation effectiveness and associated ignition risk reductions. The
same reduction trend of 10% is anticipated in 2021 and 2022.

PG&E assumes that in each of the years 2020- 2022, the ignition to incident ratio
remains as same as that in 2019 in Table 11. PG&E utilizes the 2019 ignition to incident
ratio along with the estimated mitigated ignitions (10% reduction for the
abovementioned drivers) in each of the years 2020-2022 in order to calculate the
incident frequencies in each of the years 2020-2022.

In total, based on this analysis, PG&E estimates an ~8% reduction for all HFTD
ignitions, year over year, for 2020, 2021 and 2022.

See Section 5.6.1, Table 31 for the analysis of the ignition change for each of the
drivers. Drivers may be ranked based on the metrics provided in the Table.
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4.4 Directional Vision for Necessity of PSPS

Describe any lessons learned from PSPS since the utility’s last WMP submission and
expectations for how the utility’s PSPS program will evolve over the coming 1, 3, and
10 years. Be specific by including a description of the utility’s protocols and thresholds
for PSPS implementation. Include a quantitative description of how the circuits and
numbers of customers that the utility expects will be impacted by any necessary PSPS
events is expected to evolve over time. The description of protocols must be sufficiently
detailed and clear to enable a skilled operator to follow the same protocols.

When calculating anticipated PSPS, consider recent weather extremes, including peak
weather conditions over the past 10 years as well as recent weather years and how the
utility’s current PSPS protocols would be applied to those years.

Lessons Learned from the PSPS Events

Since the 2019 WMP submission, PG&E executed a number of PSPS events on a
widespread scale ranging from approximately 10,000 customers to nearly 1 million

customers.11 In comparison, at the time of the 2019 WMP submission, PG&E had
executed one PSPS event impacting 60,000 customers. The PSPS events in 2019
provided PG&E with insight for improvement going forward, including experience with
the significant scale and consecutive nature in which PSPS events can materialize.
Following the 2019 PSPS events, in addition to the focus of eliminating catastrophic
wildfire risk, a critical objective of the 2020 WMP is to accelerate measures to
dramatically reduce customer impacts of PSPS events without compromising safety.
Actions planned to achieve this objective following the execution of PSPS in 2019 are
described further below in the subsection entitled Evolutions of the PSPS Program.

In addition, the extensive implementation of PSPS events in 2019 resulted in the
identifications of key focus areas to improve internal PSPS execution processes and
tools. PG&E staff and contractors documented real-time observations from participants
involved in the PSPS process throughout the entirety of each PSPS event, and after-
action review workshops were conducted following events. The key lessons learned
were summarized in each PG&E De-energization Report submission to the CPUC in
compliance with Resolution ESRB-8. Based on the cumulative lessons learned, PG&E
has identified the following seven priority areas for internal process improvement,
including scaling of web and call operations which was identified and addressed during
2019 PSPS execution as opposed to identification through after-action reviews. This list
is not intended to be comprehensive of all lessons learned, but rather reflects priority
corrective action areas to immediately address for improved process execution in the
upcoming 2020 wildfire season.

1. External Communication and Coordination: Understand and address the

11 PG&E’s measure of customers is based on customer accounts, i.e. active service
points. A single customer account can serve multiple individuals. PG&E does not
have visibility to the number of individuals that each account holder represents, and
therefore, refers to and quantifies each customer account as a “customer” in normal
business operations and throughout this report.
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in