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EPS

Evolution of the LTIP metric from units of work completed to

amount of risk being reduced

System

Hardening

Substation

Enablement

Enhanced

Vegetation

Management

EWA

20202022 LTIP Plan

Risk Exposure Count of circuit mlles system

hardening in Nigh Fire Threat Districts HUD and

High Fire Risk Areas HM Goal was 1021circuit

miles over 3 yea rs 235 miles h8rde0echT0 In 2020

sgg

221

aa2

20220212020

Number of substations out of posghle Pet

substations that are tenergisabledurkm a

TrensmIsslonLevelP5P5 event

62 high priority subssadons are note operational

ready within 98 hours
ILTIP 320 target

v50

substations

No metric was eNalAshed for EMI

ECEPEILT
Risk ExposureCount of circuit mt system hardened in Me RPM
and HPRA

Ithls Profile 16396 of systern hardening mges haveto be hIghestrlsk

miles Highest risk oleos mcludelllop 20 91 21 202 sok buydown

NAN 2 Fre reburld and 31 P5P5 rrlitigat miles

Pisli Effectiveness Prioritizes higher risk 21660106 66121102 °peons

IUndergroundIngand LIne sermsvals

Replace Me Substation Enablement metric forthe 20212023 LTIP

Period with EOM Illsk Reduction Public Safety Metric

Rational

3 5621 011560 On been kchmved

Improved weather
forecasting capabilities

reduces the
criticality

Of number ofsubstations needed to reduce IMPS Impact

Risk EaposureCount el EYM miles worked in Me WTI and HFRA

Mak Profile 8016 of EVM nelev worked in the top 20of the HUM

Risk Effortivonces Execute work consistentvrith defined EOM scope
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FA Why System Hardening and Enhanced Vegetation Management

System Hardening SH and Enhanced Vegetation Management EWA focus on mitigation of potential wildfire risk from

Distribution 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

HEIN proximity to risk factors vegetation and intri nsic asset characteristics

SH and EVM mitigation work focus on mitigating these risk factors on Distribution Pssets and are key mitigation

programs to Continue addressing potential wildfire risk

Initiating
Cause

equipment PoPe

Vegetation

All other

2015 202WITOPlIf Reportable

IgnRionsin XF113

Estimated ignitionsper 1000 Circuit

Miles in HMI

Distribution Transmission Distribution Transmission

217 30 85 54

3D5 11 119 20

195 34 76 61

trinnentriman Winona

Trismarsion

1 VTDrepreler41UatallheendOSSeptern12012a20

11=7=TdeZEZIfirttrntl255980111130tailmikarelnlFLOWeilS5420V4nNORPIIONPMHe
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Risk Model and Risk Quantification
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Rea
Wildfire Risk Models calculates risk units in CPUC framework

LORE CORE

The likelihood of a risk event ILoRE is the Tele frequency of The consequence of I risk event toRE is the average impact of the

Wodfic risk mordenclosing i
risk should lt materialize across key outcomes Safety Reliability

In the case of wildfire risk this is the relative Ilkelhood of an
Finandal

ignition occuning i
In the case of wildfire risk consequentecontainsseriow injuries

fataities pnpertydamage and Impacts reliability

Risk Is the product of Me likelihood and consequence of a risk event

This method produces an expected vdoe of Impact across the consequence outognes and when

combined results In a mufti attribute score that can Inform risk based dedslon making

ZIEREEMEA`

Ignition Model

15510555 50551555

gut asks predaMY

tnitons MIPeck
pratedionzareICM

Fire Spread Model

Marlyn int OM a

shalvantluctedby

Pratandrecbansy

X

Cameggsaca

ofawl
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Enhancements implemented in 2021 Wildfire Risk Model
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Risk Profile Curve for the 2018 vs 2021 Equipment Risk Model

PC6F c r E
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Risk models provide risk profile curves to guide workplan

The risk profile curve shows the 01110untofriskthotran be addressedwrth every subsequent mile wthin a Circuit Section or CPZ these

mitigated This vlew illustrates the relative magnitude of ask associated with the top 100 CPZs and the visualization highlights the

consolidation of risk by CPZ as you move down the prioritization list
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ki61

SRODO

sqisso

000

sctcas

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

05E008118

4035331
GUM 11992786

Cumulative cn Risk MAIIP059 210130130

MI0211132
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um on
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032
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9889

4856
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096
011296

0296

110014

1716

0426
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MX CREEK 110C5

M17001Eigr10218

929

003

092

2258
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2308

073

073

072
41

870

0476

fad
MIDDLETOWN 1101830 NIRO 1311 ISLER

TesedonssIen OH hardening rig rn11189162950reductionelleciales0

Key Takeaway

on each
project a more granular

risk spend efficiency
ettaffiation will be performed on an NYV basis

itotal cost ot

ounGior
the asset lifel once the project is tuity scopetl similar to what is shown

on the Keswick tirtuit protection sone on the Pest slide
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Project Example Keswick Circuit Protection Zone

KenviclGrcuitProtection Zone

666111es m total the 100m X Men gntl points are the absolute riskvalues fore uction of

prolectionzone

Itetotal Malan zone absolute rlsI4 scare Is 9844 riskon sumo all the 100m grid polnIs

along the circuI

Averae risk
score

of
pointsresults

in Me C12 mean risk sare of 125

TataI Risk fleducedhlter

4656656
A635

Total 1211esidual WskVj I 05141 OM I 932

Orerell Miles Wf I 1066 I 66 I 66

r66trnHoroomp

rr

Total
Capitol

eort

Average 0811Cost

716 discount prSper motto rIPSEI

FalimatedTme 63 Complete ro os I
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Condition 1800 of system hartlenImmlles mete Iiithestfisklesoverthe thee year

parlod or 111P la 0

P7811 System Hardening

Conditions

11Proffie 110gItett MA Wes clafried 33

I Torosip buyOwn curve

Rre rebuild

3 P3P5mitigon

Condition MIITYMITI Ptntage of rail
mitigated

win 5111r Line Rernoval
or

Underveunding evarthe
Ilireeyearperlad or

111P Is 0

Mak Eliediveness
106 of

Untlergrounchngortile
Removal work intim System Hardeningproject porthilio5

MIS Count of circuitraessystem hardened in the HMI ancl118

System Hardening Targets Risk Miles

LTIP 05 LTIP 10 LTIP 20

2021 180 199 208

21322 423 064 5
2023 123 154 485

20212023 1026 1127 1173

Ossisof the BOW is fa allow br operational ertecaion consitlertitionaincludr permit0 weetherreletedocceekand mobidernobefficiendes

13305cf Ine top 2011correl5te5t5 Ae risken the rlsk Inyclown curve

Risk reduction effectivenesslor Omixacillartlenins limaat 6216and
Under0roundin0orLineflernoval

is estimated at 9996
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System Hardening targets are set based on 2021 risk miles

and program funding assumptions

Program Pundi
Forecast of=1 an d 111ildf ire

Mitigation cesffirnipend 0 2021 and 2022

respealveln cormstent with the Proposed

Dena Revision Mr the 2020202203C

2023 Wild Mitigation capital spend Ls

Mrocasted at the 202211

Unit Costs

Assurnenfir
circuit mlles of Overhead

SH mislead foe Underground woek

ProgramPsee

02 lo steady paw of 150500hIgh rlsk milas

Veer

SycterrOlardeningLTIP Targets

Erl system hartlenin¢ work far sped IiSkptiOlitiZedWark

r The 1001 rnileage or the prnpcnerl 2021 Pricers PorrInhowas

a the thhold goal 1 LTIP 051for 2021

LTIP 05 goal in 2022 reflects escalation of program funding

I€€2 the 2023 1111 Cla goal is set eqI to the 2022 level

based on the 2023 1112 funding level forecast

The target end stretch goals HIP 11120 were set as 106

I and TS higheg respectively

mond enpineerinsontsfartuture aystemrtleningprojectabeyond 2021a additional minor
capita spend brother Wildfire

Illitgaton Prcgrams
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PI11 Enhanced Vegetation Management EVM
Conditions

Condit 1 E1016of EVNImiles havelo highest mJles overthihreeyearplariod orMP

ria Profile Highes11 Mies 11ned as

Top 2056 ea model curve

PislElladitriness

Execute work consistent with definetlE scope

Achieve 11 reaomrnentled radI clearance

Amu stra6606Catialtrata incl162949979a
Pernoveoverhangaabove and MOM 4 feet of power lines

9962ate veaetatke fuels umlarval adjacentto pawerilnes m056611517

Pisa 656asura

Count of avaa milesworaeal in the 57111ar91971

2022

EVM Targets Risk Miles

2013

1800 1200 2070

1800 1590 2070

1800 1890 2070

5900 5670 6210

easisatheIMIStaallowforoperatonalsxesutbnconsiderationsIndudinspermininpwenberrentedaccessandwnomerapprovals

2 Basis of de too 20ozrrelata SW the nsk are buyclown curve
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EVM targets are set based on work to be completed over the

remaining twelve years of the program

1033M 00rethan

Assumes execution of the 120ear Enhanced

Vegeration management Plan 20212032
Evaluating 10yearpece 2021
2030

7=111 spend

on EWA program in 2021 2022 and 2023

respectively On alignment with FOR

UCosts
AssurnFs per miles

EVIVI
work

Enhanced Vegetation Management IMP Targe

2021

2022

2023

20212023

1800 1890 2070

1800 1890 2070

1800 11390 2070

5400 5670 6210

rgetsare miles of FM work tor specific riskprioritized

The total mileage or the proposed 0021Prorect Portfolio woo
set as the threshold goal LTV 051 for 2021

The tanget and Wretch goals LTIP 10 20 were set os 596 aria

1596 higher noperthely
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17111

ge

LT

EVM Quality Control Layers of Defense

layer Vegetation Management Quaky

nonfat TPan

Primarily mitten contractorryportiscror caccity

oitmrvineconlraatreecreosoerrormintwark

Work vertrunitc0
loperiorrraci

LOOM ofonly

of LI
clays following completerI

viork

Correntworkbrcooncompacm c rano° OY

inspectormteffra anionic

2021
Stattne Mil team oath PGE employees Et ensure

internal expert on Wimp of Vegeta6On work

targeting a 120ratio ot YMI to tree crew

WI10ra to include all oeveracion management

WericiT00 In ILHO aremon a 100 Om and a

1511ranclein tampion nonHfre wor1Shie

towardsoca rooltimequality assessment

Proposed workforcewill r36011L steady 8100

targeting a 12 WM orMY Impactor tree creeds

Layer 2 Electric Quaky
aSsuranCe10010

1020

Quality Assurance PAM performed

on Maples ot COMplereci orork

r Liaison ontriCeliC Mr
EnforceIiris Federal

Malitor Operational Olimnier

atWearalines alionmooactoor

1021

agnificantlyloghor number of

Ctualitta0110 to he performsIon

sompleted work MI Mats will be

Field 11111

Oedirely001Pedellartler6000

Team lialmnwta Federal Monitor

Operational Observer <PLICSately

Loforcernentrantem

El=

2011

Intention

IiVIeW PAfindingsandtrading

oral ratans to onaure full extent or

issues aro being addressed
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See
Governance and Oversight

Wildfire Risk Governance Committee

System Hardening project INts hyCPZ
consistent with the target Setting

methodology will Sc formally approved

annually by the Chief Risk Officef

Enhanced vegetation Mlles by CfV

consistent with the Target Setting

methodology will also he formally apensived

annually by the chief Risk Officer

PGE Board SNO and Compensation
Committees

Annual submission of el System Hardening

Project list and b specific
locations of Ilse

Enhenced Vegetation Management miles to the

5NO arci Comcensetion Board Committees by

Me Chief Risk Officer

Quarterly progress updates on plan vs ettuai for

both System Hardening and Enhanced

Vegetation Management will he submitted Witte

MVO and Compensation Board Committees by

the Chief Risk Officer
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CZU Lightning Complex Fire

PE c131EPO
1111311EIDAA

CAllek
CRUZ

A

Gb ave burned

1 ingry

a
llatalhy

Fire Description end Observations

The wildfires szarced a fi41 AMgust 161020anel wasthe result a

thunderstorm that prcduced close to 11000 htlts of lightning ano started

hondroco of OnorooeooOo

The Whining Strikesmillohyslortedfires separately
known

al
the Via mella

Fire
near Davenport and the Wad

fire near WacdelCreek as well
as

Vlore

fires on what would become the rorthern edge of the CZUGornpler

Two days aftertive frex began a chaqge in wind conditions causedesc

three northern fires to rapid expand and merge growing quickly Waver

Tot wcnotoneore iota morello ersmortiresonome mom ore our

currerdconsequence inodeln focus on
potential

Fres growing iron one

ignition point ascompafed to simulating Illefie behamorof multiple ignition

points combining intoone

The modeling complevityof
thiswdfire is such that it =arilAMg

asaotoleolOwe

Also the focus of our consaquanca modal wale thapotontial Ignition

pofromouroverhoidelaalcdorlOutioncircuioinliFfOsandsnoral of

the tgnition thls fire occurred where none dour assetS existed
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FIR 2021 System Hardening Work Plan Approach

System Hardening Project Life Cycle

49110
Preliminary Field

Final Roping

Estimating

ORODependendes Contracts

41IEP APprovals Scheduling

Construction QC

€111

Given the projects that area part of the 2021 work plan were primarily based on

the 201800k Model an ppropriate transition strategy had 00 0 considered to

Lrevise
the 2001000 plan consistent with the Target Settlng methodology es

outlined below

Alternative 1

Feas
exclusively

on the highsat risk area miles and utillna excess resources to

complete 0818 repair tags and other non hardening capital vuoak

Addressed167
1 Highest

Risk Area Mania 7 Risk Reduced 211314112=1
Perform systam hardarnine work that ib the current Wan P1i4 b on

carrying over all construatiOn ready work for 2421

Miles addressed2112
Itighestlihn

Area tailaar Risk reduced 3021141161

011110 the 2021810k Model to Inform prUluIon revise the current workplan

while completing projects that are currently In the conructIon stage of the project

lifevycle

Mee
addreGed7146

tfignestlrolanrea Wm112J eir1 lieduced81 1114
I
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Selected list of most destructive fires in the past thirty years
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aumaralelated 37399 1190

9umaortaht

Itennal1791931

003
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Lain Ilaraanno 747
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310
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3199Nksa
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ran

3133191991130
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Naaa9o1199993

1119323
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31119

119oNStlano

3313999139 9513

1993311939 Ory 9933991199a a 19191

4933

39399

MON
1336

16131

13 1 3 1 No

lommoNianal 19

193193909a 1609

LIndeflonsina1

1390339333391o1

918935 1353

191

1339391333313931339

991133393
No3939313339 99

333 1313339

991 299
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