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Evolution of the LTIP metric from units of work completed to

amount of risk being reduced

System

Hardening

Sub tat on

Enablernent

Enhanced

Vegetation

Management

BIM

20202022 LTIP Plan

Risk Exposure Count of circuit miles system

herdening in High rimThreat HFTD end

High Fire Risk Ames HFRA Goal was 1021 circuit

miles over 3 yew 235 miles hardened TM in 2020

Mt

20219020 2022

Number of subNations out of
possible

EA

substations that are energifeble during e

Transmission Level PSPS event

SZSslg Prior substations are now operationally

ready within 48 hoofs Imp 3yr 20
target

50
substations

No metric was established fOf EWA

20212023 MP Plan

Ilisk Esnalturo Count of circuit miles system hardened in the HMO
and HMS

Risk Pro SO of system hardening miles have be highest risk

miles lig risk miles include 1 TOp 209 of the risk natation

curve 2 Fire rebuild and slops mitigation miles

ItiskEfinnivraness Prioritizes higher risk reduction mitigation options

Lindergrounding end Line removals

z

Replace Me 5bamion Enablement metric bur the 20212023 LTIP

Period with CM Risk Reduction Public Safety Metric

Rational

3 Year
target

has been achieved

Improved weather forecasting capabilities
reduces the

criticality

of number lotions needed to reduce MS impact

Risk Exposure Count of EWA miles worked in Me HFTD a HFRA

Mk Pronto 8094 of WM miles worked in the tap 2 of the is Ok

Risk Effeenveness earn work consistent with defined EWA scope
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I 014 IN I ERNI USE ONLY

Distribution overhead assets represent a significantly higher ignitions risk

System I lardening and Enhanced Vegetation Management focus on Distribution Overhead Assets which have demonstrated a

much higher rate of IgnitiOnS

Distribution assets represent Ii 5b ignitions ink due to a combination of huge exposure area proximity 10114k farters

falling vegetation and i ntrl ns c asset traits

SH and EVM mitigation work Cu addressing these risk factors on Distribution Assets are key programs to continue

addressing ignitions risk

Initiating suss

Equipment MU

Vegetation

All Other

2015Z020 no <RUC Reportable

ignitions in HMI Asset Family

EstimatedlMtIons per 100 ClralIt

Milos in

Distribution Transmission Distribution 18115152i0r1

217 30 05013

11305 11915 01985

30195 076113 06135
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Risk Model and Risk Quantification
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LoRE CoRE

The likelihood ota risk event Loaf is the relative frequency ota The consequence of a risk event TholiE is the averageimpact otMe

specific
risk event occurring risk should k materialize across key outcomes Safety ReliabiliW

In the case of rOldfirorisk this is the relatWe likelihood of an
Financial

ignition occurring Intl case M wildfim riskoonsequence containsserious injuries

Mantles property damage and impacts to reliability

lesk loth° product of the likelihood and consequence of a risk event

This method produces an expected value impact ecrs the consequence outcomes and when

combined results in a multi attribute scorethat can inform riskbased dedsion making

Ignition Model

Ukellhood of
Ignition

2021 niadelogpredeling

ignilionsett circuit

ProteonzoneM

Fire Spread Model

UtatilloadoISpread X Cormaquenee

determined basedona

ywaycoorwoceey
consieerationstocom
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IF Enhancements implemented in 2021 Wildfire Risk Model

1111111

=IR

Vegetation
inachlne

learning nono elan
gmatIonovonts

O Mont a

on goo I

ii=mi sr

N Mg

Progressoon of Midland Fire Lonider Effect
MAW Colin

vs
Roar Structures

11111m Man on dastnuonve fi

Improved
Prediction of

High

Consequence

Fires
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Risk models provide risk buydown curves to guide workplan

The risk buvdown curve shows the ammonia risk that can be Mfr eased wiat every subsequent mile within a CPZ that is mitigated This view shows the

release magnitude at potential projects and can compares impacts programs with varied effectiveness The vistialirarion helps to highlight the

consolidatien of risk by CPZ as you mime down the prioritization list

1

20000

2018 Model Risk therclawn Curve

ion MONS
addrcan055

Ion cip3213no1

_ Lao cn e1

Mt Rankine

y S000

E 0
a

o

0021 Model Risk Buydown Curve

ICO1201111tlell

ropICOCP12018b111

CPE Ranking

Equipment Conductor Risk Buydown curves highlight the signifirvnt shift of where the top 100 CPZs are

between the two models primarily as a result of the shift in the consequence model

7

PGEDIXIENDCAL000010398



PGEDIXIENDCAL000010399



I The top 50 highest risk miles represent 14 of the total risk

25000

15000

£ 10000

1111MMITITIZIMPI

CUMUktiVie CPZ Pink 71P70

SHEN
N111111

LIPPER

110102

MAPIPO

SUCKS

MTH
6411001

NI1011

°read Prot ien011 Ranked Milos

0 02 002 316 316

0 01 0 03 188

0 09 012 169

cLOb7111111 130

126 337

d Jt 1204

O H
061

29 22 073 9 SS

0 225 073 2 19

0 42 13 06

24 80 42 89 15183

=GM

001
0 01

pzerp

042

Pane

Par
Oarn

087

Based orasskarIng OH hardening rnitigatlan62kreductIonefiedIvenes

Key Talreawny

eaLM1 pp a more gs
Mar 114

apentl efficiency
evaluation will be perloIned on NPV basis

on the Kesvrick circuit protection rone on the next slide
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IRM Project Example Keswick Circuit Protection Zone

66 Mtles In WIA100m a 100m grid minim art the absdute risk volua foreacM1

°tarm06n rena

I total protecoon Nara abscbta 0M 1113V1 451401 SUM alithe100111 010 pOIMS

raged unre squaws mpan risk scon of 175

E07111AilesMinatml

VP 7 ellmount rate

j Nine
par

unit of risk luE
Ealmaterrima

te
Cam

Discount Pate CosascalatIonMttanicmMenerallyalygnea0MmajormcheRdzimssmes

ftnetnOvration30yearstor an0 00 for UG

Routine vegireecoumf

PsPscostarRomarrir
PaVolsandlrspecti

orandM mllefor
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System Hardening

Conditions

Crattelaten11811061system hardening miles Meet be highestMr agleamet tbreen

period 111fi be

PreglegilMbest Risk Miles

definediii2 Fire rebuild miles

1
=

d
i

Undergraundemaver the tbreeyear per ex
TIP 191

Effentereness

triffif
tbulwerwurviling re

tine Removal work intim System Hardening project pordoliot

UmmumCount of circuit miles
wistern

harden in Me 11111 and 11111

Svstern Hardening Targets Risk Miles

1 Basis MMe WM is
to

allowfor
operational

execution considerations
including permitling

weaMer related access and mobdemob efficiencies

2 Back °Idle
top

20 enrrelaMS 70 of Me rick on Me risk
buyclorm

3 Risk reduction eiffergyeenssfor Overhead HardeMng is estimated M6291 and
Undererourrifing or

Line Removal bestir at 9916
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The LTIP targets for system hardening are set based on 2021

risk miles and program funding assumptions

hogram rondos

Forecast of Wildfire Mitigation capital

spend in 2021 consistent with the Settlement

forthe 20202022ii8C 2022 forecast

escalates 2021 by 1516and 2023 forecast

9851092071153036

177Miiiin=o7==

Programion
Execution of the 19amr plan focusing on top

20circuit protection zones by 2032

2021

2022

2023

20212023

System Hardaning grle Semen

5
150

396

320 350

Nig 303

416 5

Targets are miles el system hardening work I

The total mPeage of the proposed 2021 Project Portfolio was

mt as Me threshold goal LTIP05for 2021

LTIP 05 goals in 2022 and 2023 rellectescalation of program

funding level

The target and stretch goals fLTIP 1010 were setae 56 and

15

1= Minim imung and eneinmrine costrfor fume orstvishardming immsd 2021 mil orldMisvi semi mummer mmr AAPrograms
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Lead time to scope and complete projects is 1218 months

System Hardening Project Life Cycle

41190
Preliminary Field

Final Seeping

010 Estimating

Dependencies Contracts

Approvals Scheduling

MOConstruction QC

4611

DILMMISTIR

Mins
exclusivehr

on the highest risk area miles and utilize excess resources

rpm FIFIllrepaii tags and ogle noilhardening Laidig work

Miles W16111477 Highest Risk Aram Alm 1077 Ok11duced 21313 1961

IDERI=IREE

Perform system hardening work that is in the currentworkplan primarily based on

carrying over all CO nstructinn ready work tor 201

1111est
Rlsk Yva Mks 72 Reduc 3027 OA

Utilize the 2021 Risk Model to inform prioritization to revise the current workplan

while wrnialeting projects that are currently in the construction stage of the protest

lifecycle

Adirassed
Ilil±Lest

Risk Area14077 RalcRecluo283
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Enhanced Vegetation Management EVM
Conditions

Gandhian 1101XIFVFA milhave to ha highesehk rawer1w
tltreeyeaperiloeler

111b
1114 hale Mews R154 411ea dellned as

iop
tox of risk rnodel rpown curve

Risk EfleetIveness

Acilleve recommcnded clearanoe

Remove overhangs above and within 4 fectof power Inez

Mitigatevegetetivefuelz under end edjecentto powerlines on targeted basis

Irek Exposure

EVM Tarkets Risk Miles

1800 1890 070

1890 2070

1800 1890 2070

5400 5670 6210

consigentwrtriOlena Evaivatrgviawrtyorlayroa2121

1 Basis of the BM Isda allowfor operational mecueon considerations Including permitting weatherm11 accus arml customer approvals

Basis of the top 209korrelates to 8516 of the risk on the risk buydown curve
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The LTIP targets for EVM are set based on work to be

completed over the remaining twelve years of the program

Preacrinn Ouretian

Assumes execution of the 12vear Enhanced

Vegetation management Plan 2021zaszi

Evaluating viability
of 10year pate 2021

2030

410111111Fund8

Forecast 00
on EWA program In 2021

202S12rnd

respectively in alignment with PO8

U0111012

AssteneMerrnilesniEVM work

Enhanced Vegetation Management LW Eareeta

2011

2022

2033

2021xon

nfillannuilla10111 Man

1800 1890 2070

1800 1890 2070

1800 1890 2070

5400 5670 6210

iargas ors EVIVI week lorspaeifie

The total mileage of Me proposed 201 Project Portfolio was

set as the threshold goal LTIPOMfor 2021

The target and goals LTIP 10 20 wereset as59and

1516111811er respectively
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Governance and Oversight

Wildfire Risk Governance Committee

System Hardening project lists will be formally

approved annually by the chief Risk officer

Enhanced Vegetadon Miles specific locaton

will also be formally approved annually by the

Chief Risk Officer

PGE Board SNO and Compensation
Committees

Annual submission afal System hardening

project list
and b spedfic locations of the

Enhanced Vegetation Management miles to the

committees by the Odd Risk Officer

Quarterly progress updates on both System

Hardening and Enhanced Vegetation

Management will be submitted to the

committees bythe Chief Risk Officer
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111=11=111

86509 acres burned

Dernage Overview

140 structures damaged

Fire DOSirIPI1011 and ObSerV0I10116

The ufildfires started at 641AM on AUgLISI16 2020 and was the naialt of a

hundredid fires throughout California

The lightnichikes initiallystarafirearpmolyknovm as
Wompila

Fire
near Davenport and the Waddell

Fire near
Waddell Creek az

well
az

flre

Two eva ofterthe fires began a change in1441am caused these

three northem foes to rapidly expand and merge grong quitichrto over

IgnItIon point az compared slmulatng the fire behavior of multiple IgnIton

polnm combining Into one flre

Also focus of
our oonsequencernalel evalualeathe

poterdial ignition

the
ignition point for115 tire occurred where none of

our
a5set5 existed

The modeling complexity of thiswildfire is that It would require taking

into ouountthohundmIs offiroa thatwere started retherihan treatingthis

as a single wildfire
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