PG&E Wildfire Risk Modeling

Overview
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Action Iltem Review
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PGAE| @ Better California
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Action Items
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.4 Action ltems from 11/09/2020 (Federal Monitor Meeting)

Workstream Action item Description Responsible Resolution Date
party
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Risk Model Action ltems

Description

Responsible
party

2018 Model Risk Buydown Curve
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2021 Model Risk Buydown Curve

@ Top 120 CrZ 2018 Model)|

Cumulative Absolute Risk Score [MAVF]
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Key Takeaways

*  This will result in significant change to the prioritization and expected risk buydown of mitigations
*  The 2018 risk results were not distance weighted, where the 2021 prioritization included a distance factor.

30,000
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m Risk Model Action ltems

Workstre: n item Description Responsible Resolution Date
iy

® First Deep Dive session held on Monday 11/10/2020 at 1:00pm PST
* Second session will be held on Thursday 11/12/200 at 12:30pm PST
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Risk Model Action ltems

[ Rp—

Vegetation Model - Contributors
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Key Takeaways
Tree height and “Non-burnable area” are the mostimportant variables in the vegetation and conductor models, respectively.
« Vegetation density had low predictive utiity in the vegetation model, and was not included in the final design
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Risk Model Action ltems
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m Risk Model Action ltems

1) User Guide

Model procedure and details will be provided in the user guide to the forum for review at the 11/20 session

10
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Risk Model Action ltems

Analysis of the difficulty to access or evacuate communities. Egress analysis was

1) Population de:

ity

2) The number of roads for each community
— Highways / Interstates.
~ Country roads
- R

Need input from

atial mads

¥ Census data has been used as a proxy for calculation of population density of
communities.

Key Takeaways
«  REAX model uses census data for calculation of community population density. Technosylva incorporates more granular data for
population density calculation

External validations on the 2018 egress model highlighted a lack of predictive performance.

i |

PGE-DIXIE-NDCAL-000008594



m Risk Model Action Items

‘See updated siide for the updated wildfire governance Charter

12
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Key Wildfire Risk Model Governance Forum Decision

13
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Approval Status Approved

Key Decision — Adoption of the 2021 Risk Model for Mitigation
Deployment

| Approved

| approved
e ] [t
Thes, f e 2018 waldfee P

inspections. Thesechanges inclued:

| Abstain - Not Present
Update to vegetation ignitian model (LoRe)

Updateto conductor model (LoRe)

*  updateto consequence (CoRe) Action Items. Validations
Agoptionctthe20zL | Completed Adaptth propasesgnition e forvegetaton
ignitionsand VM work
mitigation deployment [ =
o | tgtions and Technosyiva for 2021 Systemsardening werk
Concerns and Mitigations ‘Riskmodels | ed
comparison
3 | (Targeting top 100 circtsor co2)
- R . “was T
challenged . : sassion | Monitorsnd (2)the Operationat Obsarver
ey Model procass [ 1nrocess anngsne vodel process avel pocumertatinta
LgressConsideration | InProcess. €
protection rones o be worked
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System Hardening

‘ Together, Building
PGAE| @ Better California
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Included Scope

in the top 20%

OP projects in the

Allfire R

Ercincy saro

Top 20% MavFCPz

i X0 E¥ieimecy = UG it X UG E*iiancy « Ret G roe xRacte

The team proposes a “No Regrets” plan for approaching initial wildfire

® Ecopjes
@ s
@ oo 200 wavE oz

Gircuit Miles
To 20% €97
Miles Projects Total MAVF _Risk Reduction’  Miles

20000 25,000

Accrued Cost_ Expected Case

The “No Regrets” plan is an initial scope of work
for the 2021 wildfire season that restsin the
highest risk locations for either experienced or
predicated fire risk. This scope of work wiill allows
for the system hardening execution teams to
remain fuly utilized while confirmation of the
remaining workplan is underway.

The system hardening team is requesting approval
to mave forward with this initial scope of 69.9
miles of work from the wildfire governance team.

Rk eduction perie

tcop  ses Top20
e
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The top 50 riskiest miles represent 4.9% of the system risk.

Cumulative  Mean MAVE % total risk
Mean CPZ Risk Mile: Seore T FIMN guced (62)
s 316
1 B 5 | am |
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o0 ¢ 17.65 088 51.70
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N 267 o7 219 | oam
5 S—— 23.08 on 870 | oasx
- N e N e 47.88 0.72 151.83 | 0.87%

Rank of CPZs

Key Takeaways
Mitigating the top 50 riskiest miles within PG&L's service territory would reduce 0.87% of PG&L's total wildfire risk
Some of these segments are relatively small and may be the result of edge effects. However trends in the data, such
as the Middletown circuit, highlight areas of high risk were more extensive remediation can occur

The team recommends creating a strike team to assess the most effective way to address and mitigate the wildfire
risk across these circuits and locations.

17
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«.’! The scope for the 2020 Rebuild is focused in XXXX

0On a GIS Map and on a Tableau Dashboard - | can get I
started on both once | havethe order numbers.

18
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Overhead Inspections

‘ Together, Building
PGAE| @ Better California
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Key Workstream Activities

The inspections team will be responsible for seeing to the followi

tasks to meet the organizations wildfire risk objectives

Organizational Inspection Objectives

Targets Workplan

Highlight the Tier 2 Risk Prioritize the inspections
transmission and distribution acrosstier2 & 3

assetsforinspections
Compare inspection Identify trends in asset

methods by asset health

Determine what data can be
captured by each inspection type

Documentapproach for
inspection process.

20
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The inspections team is requesting the following structure to support
the execution of the defined scope

21

PGE-DIXIE-NDCAL-000008604



Enhanced Vegetation Management

‘ Together, Building
PGAE| @ Better California
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EVM is requesting approval to commence work on ~130 ‘no regret’
miles involving a total of seven Circuit Protection Zones (CPZs)

Circuit Protection Zones with ‘No Regret’ Remaining Miles Completed Versus Remaining Miles by Risk Tier
Risk Tier: <=10% RiskTier: <= 10% RiskTier: >10-20%
172 30
= Complated fosal Estimated Percant
PZ Name = Remaining | Lo | e
les A ree wor omple
37.0%
478 1140 1046 295% F—
Mics
015 2060 3,240 07% —
Rm"'\”‘lf“éﬁ 115 (67%)
0.8 484 2471 10.7% 2
1553 26,69 2,587 36.8%
2016 2406 789 45.6%
57.37 11510 12,270 33.3%
Risk Tier: >10-20% Completed
pe Total = . Miles
omplete stimate ercen Completed
P2 Name Remaining
i Troework | Complete Miles
Panryn 1103 Circult Breaker 14559 1522 492 489%
While the full EVM 2021 work plan is being discussed, the EVM teq ks an approved scope for work starting in December thatincludes 130 miles prior to
the approvalof the full 2021 work plan

23
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Distribution Risk {Dx) Model

* Looksattheoverallriskthat existsin eacharea

work

werecapturedin 2018 10 2020.

* teveragesoutageandignitiondata

consequence data

MAVF scores are then scaled to the Risk Scores generated in
regulatory filings such as RAMP and WMP.

preel
* Modeling and EVM work are constrancd 10 pxe’s within HFTDs
= Pietlevel results are rofled up to higher level CPZ results

Tree Weighted Risk = (Dx Risk) X (% CPZ Completed) X (Trees in CPZ)

The Distribution Risk model, which forms the basis of EVM risk
calculations, has been modified to obtain a tree-weighted risk scoring

9%  DxModel with Tree-Weighted Scoring Adjustments

Fstimation

of Existing
Tree Work

oz Risk
Weighting

* An entire gridarea s assignedtoa singleCPZ

agaregatedtoobtaina riskscorefor the CPZ

10 esumate existng rae work

conductorsagments o validata LIDAR information

Werabullt o pradict estimated tree work.

already worked to determineremaining CPZ tree wiork
E htheCPZrisk

percentof tree work complete xnumber of trees nthe CPZ.

24
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2021 EVM Highlights

Key Featuresand Scope Areas

The 2021 plan incorporates the coneapt of the CPZ—
aterm coined by the Asset Strategy team
€25 are being used because they are tied to

lation on circuits, and in the case of PSPS
events, indicate a way to Isolate a circult from a
certain point

The 2021 EVM plan has been prepared with the
intent that:

The plan avoids any System Hardening
projectsin 2021

The plan focuses on CPZs that have between
60-90% completion In ina with malataining
EVM scope within the routine program

‘The plan targets *190,000 trees and 2,300 miles of
distribution circuits

The plan envisions a pre-inspection of betwaen831-
904K trees, tree work of an estimated 139-195K
trees and removal of an estimated 100-133K trees

The current plan has been prepared on the basis of &
tree-based weighted analysis of isk across CPZs to
tale nto account tree work already completed - a
variable that iz missing from the Dxmodel

Cenlral Coast
Central Valley

Horth Coast

iorth Valay

siema

400 (17%)

Other C

Plan inputs: The plan has been prepared on
the basis of work completed and risk from the
VM Wildire Risk Model

The plan overlaps with inputs from local
subject matter experts (SMIES), prior
inspections and local customer/agency
contacts

Regions: Plan targets have been balanced with
respect to a 12-year plan across each of the
regions

Estimated cost: A direct cost o

estimated for pre-inspection and tree work
spend

€PZ inclusion: CPZs have been included on the
‘asis of the following confidence levels:
CPZs where tree work has been 60
percent completed and have been
identified for futher EVM work

CPZ5 where more than 90 percent of
the work has been completed are not
targeted as there e other
environmental or access iszucsthat are
the source of risk and cannot be
‘mitigated by additional EVM work

25
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Mileage Per Year

3,500 -

3,000 4

2500

2,000

1,000 {

The EVM program expects to work ~2 million trees over the next ten

years and an equivalent of ~21,333 miles

Annual EVM Progress— Mileage and Tree Work Levels

202,603 j0053 200723 204723 204379 202334 202,176 201444

2,803,

115524

2020 2021 2022 2023 2024 2025

2027

Program Year

I Tree Weighted Distribution Miles Tree Weighted Distabution Model Tree Court

- 220,000

- 200,000
- 180,000

160,000
- 140,000
- 120,000
- 100,000

80,000
- 60,000

40,000
- 20,000

Lo

SwNog 291l
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Comparison of the Tree Weighted model to the Dx Model

5o % Oftop decile of isk (DX model) that moves

outside of the top 20% Koy Takeaways

+ The correlation between the EVM weighted prioritization scores
_ and the MAVF score is low at 0.0099
a - Of the top 20% of circuits that were identified in the Dx model
N only 147 remained in the top two deciles ofthe Tree Weighted
o
S

model.

+ Ofthe top 100 CPZs, only 14 were commonacross both
prioritizetion lists

« Over 10% of the CPZs identifiedto have risk in the Dx model

7 8 9 10 were zero risk locations in the tree weighted model

5 6
Deciles

MAVF vs. EVM Weighted MAVF Score

First 100
common CPZs
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Action Items and Next Steps

‘ Together, Building
PGAE| @ Better California
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Action Item (initial
Date)

EVM Risk Buydon

11/3/2020

Enhanced Vegetation

In Process—
Dependanton

In Process—
Review of cther

progr:

11/20/20%

/200020

WGR - 11/3/2020

In Process—
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.4l Action ltems (Cont'd)
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.4 Action ltems from 11/09/2020 (Federal Monitor Meeting)
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Past Action items

Responsible  Resolution Date
party
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Upcoming Review Agenda Items

11/20/2020

Final Decision on System Hardening
Plan (If feasible)

Initial Review into Inspections 2021
Plan 12/01/2020

Initial Review into Repairs 2021 Plan

. Final Dec
Close out Completed Action Items feasible)
Decision Items needed for Inspections
and Repairs 2021 Work Plan

12/08/2020

Close out Completed Action Items

33

PGE-DIXIE-NDCAL-000008616



Appendix

' Together, Building
PRIE| a Better California
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Key Decision — Adoption of the 2021 Risk Model for Mitigation
Deployment

The sy 1 2018 2071 wildfire

inspections. Thesechanges inclued:

* Updateto vegetation ignition model {LoRe)
+ Updateto conductor model (LoRe)

+ Update o consequence (Cors)

oo

Adoptionofthe2021 | Completed Adoptthe proposed ignition medelfervegetation
ignitionsand VM work
mitigation deployment [~
o | tgtions and Technosyiva for 2021 Systemsardening werk
Concerns and Mitigations Skroden ; =
. comparizon
. | (Targeting top 100 circuitsor c925)
& . “was T
challenged sassion | Monitorsnd (2)the Operationat Obsarver
requested Modelprozess | 1n Process - enngtne modet process evel pocumentaten to
documenttian this forum for an official spproval
tgrezsConsideration | InProcess.

protection zonesto be worked
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