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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

Miming in High Fire Threat Districts HFTD end

High Fim Risk Ames HFRA Goal was 1021 circuit

miles over 3 years 235 miles hardened TM in 2020

442

20219020 2021

Number of subNetions out of
possible

64

substations that are energireble during e

Transmission Level PSPS event

6255g Prior substations are now operationally

ready within 48 hours Imp 3yr 20
target

=50

substations

No metric was established for EVNI

20212023 MP Plan

Risk Expaeur Count of circuit milm system hardened in the HMO
and HMS

Risk Prof BM of system hardening Mks have to be highest risk

miles 111001 risk miles include 1 Top 209 of the risk buydown

curve 2 Fire rebuild and FIrms inkigation miles

Biala mess Prioritizes higher risk reduction mitigation options

Nndergrounding end Line removals

7

Replace the 5bamion Enablement metric far the 20212023 LOP

Period with CM Risk Reduction Public Safety Metric

Rational

3Year
target

has been achieved

Improved weather forecasting cambilkies reduces the
criticality

°Introit of substations needed to reduce PSPS impact

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

libk Profile 009d of WM miles worked in the top 2 of the HOs

Risk Effectiveness Execute work consistent with defined EVIN scope
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pri

System Hardening and Enhanced Vegetation Management focus on Distribution Overhead Assets which have

demonstrated a much rate of ignitions

Distribution assets represent high ignitions risk due to a combination of huge exposure area proximity to risk factors

Le falling vegetation and intrinsic asset traits

50 and EWA mitigation work by addressing these risk factors on Distribution Assets are key programs to continue

addressing ignitions risk

Initiating Cause

Equipment PGE

All Other

20152020Y300PUE Reportable

nmitiiiins in IIFTO Asset family

Estimated Ignitions per 100Cinult

iwroi

Distribution

217

505

DIM ihilti011 Transmission

08437

41015

195 34 07618

Transmission

11

05413

01085

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
machlne

learning noao

on imotIonevente

Equirment machine

on ignitionto

ii=mi sr

N Mg

Progression of Wildland Fire Udder Effect
WIVE

vs
Rear Structures

111Am Man destouctive 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
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The top 50 highest risk miles represent 14 of the total risk

1 15000

2 10000

OREGON FRAIL

1103CLIS391

ALPINE 1141276G

Cumulative CRZ Risk

n00rowrv1103UZnnTe

Circuit Prem Man
tasdi

Ranked milm

002 002 316

0 01 0 03 100

0 06 012 69

66E 783

MinnlFITANFI

1102102610 1204 092

KUNOCTI 1102000M 1 080

MARIPOSA 2102201560 060 1829 077

1811

160

4884

4556

5170

001
0 01
OM
00M
003

017

0

10811i
td1011iSTOWIS110211 2308 870

MIODIFrOWN 1103830 2480 0788 072 1513

`Basel assumIngon014 hardenIngrIsImitlast42recludlonettectheexJ

Key Takeaway

04116

047

OW rest N nwreship for the asust li0nre project Is fully smiled similar tr what is shown

on the Keswick 11011505kt
protection

EDne On the next slide
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IRM Project Example Keswick Circuit Protection Zone

66 Mtles In Wail 10Orn X 100m grid poinir are the absdute risk volua 6reachnot
fg01121011 DM

total protecoon Nara absolute 5COPP118VInste units istint of all tholUOin 10 points

rage 1runre alt 616 squaws 0666 CI7 mpan risk
scr66

of 1

Overa11661601ifigetedsmHarden

TaimiCapital
Cost

Average OW Sp6 Per 6660

INIMP dizeount ram

666
par

untt risk
01661

Ealrnauerrin
to Canleta

66

Pisoaunottemc cosascaimoninnationMnerataiygnearetnmajorprcheanusInossca

Penetnouration wyearstor 1 and Po for uv

POullne VeireeCOUnliMile916

pspscostornoor7Mmno
Pavolsandirtspecti

TnefOr arldM1111100111G
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System Hardening

Conditions

r

Cortefitlam11816 ofrystem liaraning miles have he brgliestrisk miles over the three

periodos 1111 60

Iliirk IrreglaMMImst Risk filar dcrfinad al

17=14aEkl2 kiro rebuild miles

U ndergraundlnkaver the threekear period or
STIP

Mak Effeseness

kMslkMmuntling or
Linellemoval work in System Hardening project pordolio

ExpaureCount of circuit miles
ssstern

hardened in lire 111 and 11111k

Svstern Hardening Targets Risk Miles

1 Basis of Me Ms is
to

allow for
operational

execution considerations
including permitfing

weaMer related access and mobdemob efficiencies

2 Basis of
tora

20 € khydowl
Risk reduction cfiestiyenessforOverbead HardeMne is estimated 6294 and

Ilndergroursfing or
Line Removal is estimated at 9916
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The LTIP targets for system hardening are set based on 2021

risk miles and program funding assumptions

FornecrasndtolWildfire Mitigation capital

spentl in 2021 consistent with the Settlement

forthe 2020202002022 forecast

escalates 2021 by 15and 2023 forecast

ftiralatm7f71 by 1096

Onitgoins

AssumesiMaer circuit miles of Overhmd

work andMfor Underground work

ProgramOrtrartion

Execution of the 139oar plan focusing on top

20circuit protection zones by 2032

2021

2022

2023

20212023

System Hardaning 101 Union

5
350

396

320 350

3frg 303

416 5

Targets are miles el system hardening work I

The total mPeage 03 1121 proposed 2021 Project POrtiall0

mt as Me threshold goal Erie 05for 2021

LOP 05 goals in 2022 and 2023 rellectescalation of program

funding level

The target and stretch goals fLTIP 1010 were setae 56 and

1556 higher rosPecliVelV

1=Mtvilm imeing and enxinmrine costrfor fume emus wok beyond 2021 milMo moor mummer arm AAPrograms

13

PGEDIXIENDCAL000010433



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 111010 al WM rnilas have to ha
higheserisk

mast ewer tiss liwaeyeaporleeler 111

IBC

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

rExposure

EVM Tarkets Risk Miles

1800 1890 070

1890 2070

1800 1890 2070

5400 5670 6210

consigentwrtriOlena Evaivatrgviawrtyorlayroa2121

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

top 209korrelates to 13516 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

r song Duration

Assumes execution of Me 12vear Enhanced

Vegetation management Plan 2021zrez
Evaluating viability

of 10year pace 2021
2030

pregnim Fund

Forecast oalandM spend

on EWA program in 20212022 and 2023

respectively in alignment with 118
10vearpare will result in incremental

forecast crMper year

UnItGoate

Ae=errnilesol EVM work

Enhanced Vegetation enanaaement MP Targets

2021

2022

2023

202120n

RUI2011063 OFffiE19

1800 1890 2070

1800 1890 2070

1800 1890 2070

5400 5670 6210

iargas ors EVIVI week lorspaeifie

The tMal mileage of the proposed 201 Project Pod10w
set as the threshold goal LTIP OMfor 2021

The target and goals LTIP 10 20 wereset 5and
1516higher 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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Dennoge Overview

86509 acres burned 1
fatality

140 structures damaged

Fire DeSirIPI1011 end ObeerV0I10116

The ufildfiras started at 641AM on AUgLISI16 2020 and was the reialt of a

Fundredsof fires throughout California

The lightnichikes initiallystarafiralsopmolyknovm as
th Wompila

Fire
near Davenport and the Waddell

Fire near
Waddell Creek az

well
az

Two eva ofterthe fires began o change in1441am caused these

three northem fires to rapidly expand and merge growing quickly over

Ignition point as compared to sirnulatne the fire behavior of multiple ignitlon

poinm combining Into one fire

Also focus of
our oonsequencernalel evalualeathe

poterdial ignition

the
ignition pointrlor

IM1i5 tire occurred ere none of
our

a5set5 existed

The modeling complexity of thiswildfire such that 11would require taking

into oavauntthallundeeda offiroa thotwere started ratherihon Ireatinsthis

as a single wildfire
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