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Evolution of the LTIP metric from units of work completed to

amount of risk being reduced

System

Hardening

Substation

Enablemen

Enhanced

Vegetation

Management

VM

20202022 LTIP Plan

Risk Exposure Count of circuit miles system

herdening in Nigh Fire fluent Districts NM end

Nigh fire Risk Ames 000 Goal was 1021 circuit

miles over 3 years 235 miles hardened TM in 2020

gs

2021D720 2021

Number of subNetions out of
possible

M
substations that are energifehle during e

Transmission Level PNrg event

6205g Prior substations are now operationally

ready within rtg hours uno 3 20
target

50
substations

No metric was established for EVM

20212023 LOP Plan

Risk Expaeure Count of circuit milm system hardened in the HMO
and NFIL1

Risk Profile of system hardening miles have to be highest risk

miles I
lighest

risk miles include 1i Top 209 of the risk buydown

come 2 Fire rebuild and 3 PUPS mitigation miles

Risk Effectiveness Prioritizes higher risk reduction mitigation options

LOMergrounding end Line removals

z

Replace the 5bamion Enedernent metric ler the 20212023 LTIP

Period with EVM Risk Reduction Public Safety Metric

Rational

3 Year
target

has been achieved

Improved weather forecasting capabilities
reduces the

criticality

of number of substations needed to reduce MS impact

Risk Exposure Count of UM miles worked in Ore FIFTO and MA
Mak PrSO of LOM miles worked in the tap 20`16 of the N

Risk Effestiveneu Execute work consistent with defined EVIN scope
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System Hardening OH and Enhanced Vegetation Management EVM focus on mitigation of potential wildfire oisk front

D istribMion Overhead Assets which have resulted in a significantly higher number of ignitions nearly 90 of the total

CPUC Reportable ignitions from 2015 2020 YTD

Distribution assets represent high ignition risk due to a combination of high exposure area overhead assets traversing

HETIs proximity to risk factors vegetation and intrinsic asset characteristics

SO and EVM mitigation work thous on mitigating these risk factors on Distribution Onsets and are key mitigation

programs to continue addressing potential wildfire risk

Inman rause

EquipmentPGE

Vegetation

All Other

2015 2020 Vrte CMG Reportable

Ignitions m 11F711

Estimated Ignitions per 100Kireult

miies in OFTIV

Distribution Transmission Distribution Transmission

217 30 85 54

305 11 119 20

195 34 76 61

ZrCt===n1L
rransmavon

the Distrilonrate
Isfixgreater

ihaniransmksion

ovehearoleaeinrirro areassaaof vanzmizsdloverheatimilease
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Risk Model and Risk Quantification
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LORE

The likelihood ota risk event LoRE is the relanve frequency ofa

specific
risk event occurring

In the case of wildfire nak this is the relative likelihood elan

ignition occurring

CoRE

The consequence of a risk event TholiE is the averageimpact of Me
risk should k materialize across key outcomes Safety Reliabiliry

Financial

Intl case M wildfire risk consequence contaMeserious injuries

fatalities property damage and impacts reliability

Risk loth° product of the likelihood Pod consequence of risk event

This method produces an expected value of impact acrz the consequence ancomes and ohm
combined results in a multi attribute scorethat can inform riskbased decision making

Ignition Model

ukanondedignionn

determined based on

niadelirippredeing

ienNionsatifie
circuit

ProteonzoneM

Fire Spread Model

116011134115proatl X Compmnee

determined basedona

kudycomuctcron
camikerationstocund
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Enhancements implemented in 2021 Wildfire Risk Model

Nehmen
ode

eItelted on

Ego peen mach re

lea ruesmodel

trained on en11011

e

Ree

r ter ued
hr

=31
Teamnem

consepuenceevaluatetl

at The 100nireenheion

PrOgre55101 of evildand Fire Ladder one
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Risk Profile Curve for the 2018 vs 2021 Equipment Risk Model
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Risk models provide risk profile curves to guide workplan

The risk profile curve shows the amount of risk that can be addressedwith every subsequent mile within a Circuit Section orCPZ that is

mitigated This view illustrates the relative magnitude of risk associated with the top KmCPZ5 and the visualization highlights the

consolidation of risk by CPZ as you move down the prioritization list

20030

Isoao

i2 10 000

t 5 OCO

11471

201111Model Risk Profile Curve
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The top 50 highest risk miles represent 14 of the total risk

PFsrlection Zone Name Milos

s

totems MAW
core

Z

Cumulative CPZ Risk

Ortult Freesetion bare as 81mImilas

LA1PINC

111PO

511f1If

MIUULEI

UPPER L

185VVIC11

N11001E1

110t302 421 1204 092 I 4 01116

MAPIPO 084 1829 077 1081 04
81W 423 2258 073 955 047
OLL 009 225 073 2 04
MI00 042 2308 072 8 70 0 4
MI001 2480 4788 072 151 83 01178°rrin8r`i026r

002 002 316 316 00116

0 01 0 03 1138 1 88 0 016

0 08 012 169 0026

°U
05 1111111 0

1A4 00216

520 1

1CO 117 126 004
6 783 125 1884 017

Kev Takeaway

On eeLb
project

e inefe
geenuler

risk spend efficier evalueliort will be peFroTmed OD en NM tisni

on the Keswick circuit protection zone on the nert slide

10

PGEDIXIENDCAL000013233



Project Example Keswick Circuit Protection Zone

14iclircuit Protection Zone

66 Mlles In Wail 100m a 100m grid minim met alttdulx risk volua for each sectlonot

Olis protection zone

I Ile total protecoon zone alnqute risk uore 118V1 4 units sumo all 10 points

Awn liskunre the
ffrid xirrN results in PI mean risk

solve
of 15

11401141de liainttrer

Mitisation

Tout itasulual Riskyduo

Overall Miles HRH

Systern

Discount Fttem CosaonW1M
eenetnouratiorrnyearear ox and Go tor 1G

Routine vegireecouenPoulean

vatroesanemspectionsMmuetwox anaM inNe or uG
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System Hardening

Conditions

1Car111=11096
of system hardening miles MG he breliestrisk miles aver the threeyear

Risk Profile Nigher1r Was dafirxrdas

Underground everthe threeyear period or
111190

Risk Fifeerkreness

kOkrUndkrVrsurcrling or
Linellemoval work in System Hardening project pordolio

ExposureCount of circuit miles
zrstern

hardened in lire lirter and KM

System Hardening Targets Risk Miles

1 Basis Grille is
to

allowfor
operational

execution considerations
including permitfing

weadrer related access and mobdemob efficiencies

2 Back of tico
top

20 LEIrreiktp5 709 of dm rick on MoOkhyOowl
Risk reduction efrectivenessforOverbead

Hardening
is estimated 6294 and

Undergrourkfing or
Line Removal is estimated at 9916
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System Hardening targets are set based on 2021 risk miles

and program funding assumptions

Program Funding

Forecast and Wildfire

Wfigadon capiIspend in 2021 and 2022

respectively consistentwithrhe Proposed

Pension Muni for 2020 2022 GRP
2023 Wildfire Nlifigan capital spend N
forecasted at the 2022 level

finnan
Assumes IM per circuit miles of Overhead

SO work ernMtUnderground veer

Proparn Pace

Get to steady pace of 450500 high risk milesV

System klardating
LTIO TervIn

Targets are milof system hardeninz work for specific fiskptiwilized work

Themtal mileage of the proposed 2021 Project Portfolio

sas We threshold goal lTIP 05for 2021

LTIP 05 goalie 2022 reflects escalation of program fundin

Nvel 000 2023 TIP 05 goal is set equal to the 2022Ievel

based on the 2023000 funding level forecast

The target and stretch goals LTIP10 20 were seas WM
and 1596higher respectiveiy

inctudes
scoving

and
engineering

costsre
5VACIII hardening wok beyond 2021 and ecertiopial minor

caOtal spend other
WIldfireMilization Programs
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Enhanced Vegetation Management EVM
Conditions

Centl1ele01107 dEVLI nines haw why Mews rick mks aertseyeapcwied IMP

I ire

Risk Profile Nighea Risk Mlles dell nod as

lop
2 of riskrm rpown curve

Risk EffectL0es

Mew recornmnded rediatclearanoe

Remove overhangs above and within feat power Ines

Mitigatevegetative fuels under and adjacentto powerlines on targeted basis

Ilksk Exposure

Lou of EVLI milesAN in the lifffl end KEA

EVM Targets Risk Milts

1800 1890 2070

1800 1890 2070

1800 1890 2070

5900 5670 8210

1 Basis WM isto allowfor operational mecueon considerations Including permitting weatherreI sews are customer approvals

Basis top 209korrelates WIZ of the risk on the risk huydown curve
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EVM targets are set based on work to be completed over the

remaining twelve years of the program

Proxram Duration

Assumes execution of Me 12vear Enhanced

Vegetation management Plan 20212082
Evaluating viability

of 10year pate 2021
2030

Prolinim funding

Forecast of=nel= spend

on EVIA program in 20212022 and 2023

rePetively in alignment with POR

nit Conismesm sniesof EVM work

Enhanced Vegetation Management IMP Targets

2021

2022

2023

202120211

1800 1890 2070

1800 1890 2070

1800 1890 2070

3430 3670 6210

ark for

The total mileage of Me proposed 2071 Project Portfolio was

ret as the threshold goal 131P 05for 2021

Pm target and suetch goals TIP 10 20vme set and
1516hi00er respectively
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2 3

E

E

EVM Quality Control Layers of Defense

Layer 1 Vegetation Management Quality I

Contra rream

Ep2o

observing contract tree crews performing
work

Work verification is
performed on 100 of only

EVM program exM1 year typically
within an average

a111
dryad allowing completed work

Inspectors
staffed at peak

Pomp vorifleation to Include olivesration

management woh RNA n 104S

baslsblftrwards
near realdrme goal

targeting a
13 ration

trei inspector tree creva

Staff ifie VRI team PGE
Inspection

employew

VegetaSon work
targeting

a 110 mbo of VIdl rme

layer 2Electric laperationslauelity

Assurence Teem VeglAgmt Pk10

xoxo

Presented a onedime
Quality

Assurance

Audit of the AMA process identify

Reported to CP Mere SaferDivision

findings coordinated follow up acbons

2121

ClualttyVorifleation geom wtif

performed using a rtatisticallyvalid

completed wort and reorted weekly

Gond EVXMA audits to
assesq

efficacy
of ere CVM program Id audit

and

endue PVNI
process

Ird
audit

oldie VIA organIzatIon red lialson

with Peden Monllor and CPIJC Wildfire

Satety Division to be responsive on a trmelv

=23
atm

Performed an advisory woe

tlizt

Perform Intemal Au for all

including PoLdine CM EVNI sod

Vegotarkm Control

Irmoiewof 2021 lisklerrmed EWA

negro

Perform adwlsory ewer all CIA findings

full extent of condMon maddresse4

addressed
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Governance and Oversight

Wildfire Risk Govemance Committee

System Hardening project lists by CPZ
conustent worth

the Target Setting

rnethodolom will be formally aomoved

annually bythe Chief Frisk Officer

Enhanced Vegetation Mlles Bay CP
consattent Ott the Target Setting

methodology will also be formally approved

annually by the Chief Risk Officer

PGE Board 5NO and Compensation
Committees

fomual submission of al System hardening

project list
and W spedfic locations of the

nhancetniegetation Management miles to the

940 and Compensation Board Committees by

the Chief Risk Officer

Monthly progress updates on planes actual for

both System Hardening and Enhanced

Vegetation Management induding completed

caorkqualaypestooniaucocaillbo submitted to

the SNO and Compensation Board Committees

ttt the Chief Risk Officer
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36509 acres burned

Damage Overypew

1 walla

MO structures damaged

Fire DOMIPI1011 and ObSerViI10118

The wildfires started al 641ANI AUgUSI16 2020 and was ale reialt of a

thiAndwstorm that producpri clasp to 11001115akaof

hundreds olflres throughout California

The lightnirlas initiallytortedfireaparaVo° Warn
Flre

near Davenport and the Waddell
Flre near

Waddell Creek es
well

as

Two days ofterehe fires began a change in wind zonertlans caused these

three norffiem Wes to req expand and merge growng puhrto over

1nttion paint as compared simulating the fire behavior of multiple Ignon

polnu combining Into we fire

The
modeling comet of Ifiisnildfire is such it would

require tekinff

as n single
wildfire

Pisa the locus dour consequence model evaluetesthe potential lg
point0mm ourowerhood electric distribution circuits in HMI sand 5evera

the 4nItIon poi tor lfils fire occurred where none of our assets misted
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2021 System Hardening Work Plan Approach

System Hardening Project Life Cycle

IOW Preliminary Field

Final Roping

Estimating

Dependencies Contracts

Approvals Scheduling

OHO Construction QC

Giv the projects Mat are a part of the 2021woM plan were primarily based on

the 20180isk Model an appropriate transilion strategy had to be considered to

revisethe 2021work plan consistentwitis Me Target Setting methodology as

fonus mcludvely on the highest risk area miles and utilize excess resourcesto

oomplete HMO repair topsails other non hardening capital work

Adelnsed14
mylisist

rusk arm Risk Mdsluts Ms

Efill=rE

Perform sydem hardening work Mat is in the current wockplanpfimarily based on

carrying over all construclion ready work for 2021

Mlles Addratutl2562 111ellast Illsk Area Mlles 72 Fisk Ileduax0270196

Utilize the 2021Risk Model to inform prioriMation revisethe current woMplan

while completing projects Mat are currently in the construction stage of the project

lifecyde

Miles Add Mere Reit Nen hilie1117 Risk Reduced 223 112
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Selected list of most destructive fires in the past thirty years

13336333

03307

31313

Napa aud Sam

66337 Raps1330
34523

5636

H
133

6363333133u Oa
3633

V 6 33356

6335

363946

1711

11 u u135133350 253

33331135353316142331531
113Out16311103

1336363
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