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Era

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 Emsesure Count of circuit miles system

hardening in Nigh Fire Threat Districts KM and

High Fire Risk HFRA Goal was 1021circuit

miles over 3 years 235 miles h8rde0echT0 In 2020

sgg

221

aa2

20220212020

Number of substations nut of posghle Git

substations that are tenergisabledurkm

TransmIsslonLevelP5P5 event

62 high priority subsrations are now operational

ready within 98 hours
ILTIP 320 target

v50

substations

No metric was eNalAshed for EMI

ECEPEILT
Risk Exposure Count of circuit mt system hardened in Me liF113

and HFRA

RhIs Profile 1096 of systern hardening miles haveto be hIghestrlsk

ntiles Highest risk miles include 1p 20 91 26th risk buydown

NAN 2 fire rebuild and 31 P5P5 mimeo miles

Pisli Effectiveness Prioritizes higher risk reduction mitigation 01410115

lUndargroundIngand Lineremovals

Replace Me Substation Enablerrsent metric forthe 20212023 UM
Period with EVIA Risk Reduction Public Safety Metric

Rational

3 Year target hes been ischmved

Improved weather
forecasting capabilities

reduces the
criticality

Of number ofsubstations needed to reduce IMPS Impact

R2kEOP2226nC28IIt2t EYM miles worked in Me HFTD and HFRA

Mak Profile 8016 of FVM miles worked in the top 20of the HFifts

Risk Effortivoness Execute work consistentwith defined EWA 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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0

r2

Enhancements implemented in 2021 Wildfire Risk Model
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nithr HMI reecnIfelmn

Proarconef midland Era Lade Effect
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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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500 1000150020002500300035004002
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The top 50 highest risk miles represent 14 of the total risk

2003

2I1000

Z 1000

a01111158tV0 CPZ 1268k

30ow ast 21400

Circuit Protection Lune 612 Flanked Mi

EGON TRAIL

1103G15391

PINE 11442766 0 01

MAW° 210190130 O 08

EPD5802111508 91

mi0DLETowN12113o3 05

UPPER LARE 11015 1 DO

KESWICK 11011556

MIDDLETOWN

1102610
KONOCTI1102965078

MARIF921022415E4

4111091101413

UM MAR 21093M
MIDDlETOWN 1106

555

411

561

054

4 29

°O

002 315

013 I 194

I 130

117

733

1204

1755

2235

2167

2308

A
125

1198

077

315

189

169

377

9884

5170

31

6101a

017116

00216

00216

60316

00914

01796

06
06216

04496

04716

640
MIDDLETOWN 1103830 2430

I
4739 072 15183

assurrIrg an 011 berdenIng risk mItIptbn5795rIskreductIoneltectIveness

Keyisksaway

an each
project a more granular

risk spend etficierryevauation w11 be performed on an WV basis

Itotal cost of

ornort17a5=itenzepzeit1qildysopecl
similar to what is shown
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0 Project Example Keswick Circuit Protection Zone

KeseeiCrreue Pr Mechem Zone

fi6 Miles in total the 100m e Mtn end points are Me ahmkte rielevalues Mr each uchon of

MismMemoneone

The Mal moteeMee mne absolute rse scare Is 9044 risk un sumo all the 100m mlellWIMS

along Me Eire

tMenee SCOre
of MI Me

eeel peenteresultam
Me Me2 mean risk sare of 125

M464I 3028 I49
neMeatele

Taal 1211esiclual RiskVale I 01 I 1954 I 049 I 952 I

Orerel Miles fdated

Mealmite eeet

XPV 71scou9Sper it 84 984 otsp

FatimamdTme Compleee

60 01

02 mos I 24 mos I IS mos

Amumemonz

Demm1am Oast Escamm Inflation3

Pan Ouration nyears for ox anew har uG

nouine vegiree count Mlle506

PsFscoamitanargaalMots ma
Inspections

mliefor 011 and miia tor uG
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Condition 1800 of systenthardeningmlies hiltheslmilesoverthe threeyear

pedalo MP

P7811 System Hardening

Conditions

lairoffiellilditost MA Wes dafraad

I Torosip buyOwn curve

Rre rebuild rnl
3 BPS mitigation mile

Condition 2 MIITYMITI Ptnrage of roll
mitigated

win 5111varLiSAernoval
or

Undonpouncling evarthe thanoyearperiod or
311P Is 0

limialiodiveness
301of Undenaroundingortile Removal work intim System Hardeningproject porthdios

1
Il
s I bros

Count of circuitrnilessystem hardened in the 11F01 and 11FRA

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

Bmisof the BOW is to allow br operational enctrtion considertitiana inducing permittind weathersNWlouses mobdemob efficiencies

E Oasts° Ine top 2076correlatesto IMO An risken the Mk inydown curve

RiLt reduction effectivenessfor Owrixai Hardening ks estimated at 6216and Undernroundindor LineRernoval estienatoi 309
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System Hardening targets are set based on 2021 risk miles

and program funding assumptions

70721mjast71111=and Wildfire

Mitigation cap spend in 2021 and 2022

respettively cornittent with the Proposed

Decision Revision the 20202022 GRC
2023 Wild taltlgenon melte spend Ls

brecatted at the 2022 level

Unit Ces

Assumesrain
ndles of Overhead

SH work arid or Undergiound woek

Programmee

Get lo steady pace of 250500hIgh risk miles

Year

SycterrOlardeningLTIP Targets

Erl system hartlenin¢ work far sped IiSkptiOlitiZedWark

The tood rnileage of the prnpond 2021 Poyars PorrInho was

a the tbreshold 211211 05for 2021

LTIP 05 goal in 2022 reflects escalation program funding

loveli
the 20231111 05 goal 1201 equal to the 202221

based on the 2023 GRC funding level forecast

The target end stretch goals 1111 In 201 were set as 106

1 and ISIS highea respectively

rMincludesscaping and engineering° fernture system hardenineprojectsbeyond2021and additional minor cos spend foraher Marciaon Prttrams
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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

PrOgrOM Ottrotion

Assumes execution of the 12 year Enhanced

VegetatiOn Planagednent Plan 40212032i

Evaluating 10yeerpare 2021
2030

8306116163110

Forecast ed

on EWA progndrn in 2021 2022 and 2023

respectively I POE

troft Costs

Assumes= per mit of
910VI

work

Enhanced Vegetation Management EPP Targets

2021

2022

2073

20212023

1800 1890 2070

1800 1890 2070

1800 1890 2070

5400 5670 6210

rgersare or es at Evm worn tor specific riskprioritized

The total mileage or the proposed 2021 Project Portfolio was
set as the threshold goal LOP OS far 2021

The target and stretch geelS MP 1020 were Set en 5 aM
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EVM Quality Control Layers of Defense

C
ad°

72 22

layer Vegetation Management quaky

rontrel Mann

2020

Primarily relyon contrectorexpernsefor directly

AmminaconlraMireecreamperformlnilwark

Work verillearlen
leparlornmol

on 101Mer only
yrtaftypiav Awn

of le dam tellomng compleMdmork

Nrnentworkforceannornparem a rano°

inspectornetafrod peak

Rammvonfirmhonto include all vegetanon

managernentworkliaN in WM arem s

Mem Mitt towardenear real Ornament

Prommed morkrorceor ONO FIE
steady

Ma
=mamma ratio army impeetertorreecrewe

Sbrithe VIM P6gE inspection amnFoname

to =sum pnteTnatexperlisecc all aspects of

Vegan wortmrgeting ratio oNnal to tree

Layer 2 Mark OperatiOnSCRIality

IlssuranceTeam Vag liAgmt PING

2020

Presented a onetime MON assurance

Andit or Me NM mamale Iclentlry

lolnronemerdannoraMfies Murat

completed In 2010I

Raper re GPUG Mid ire Safety Mason

and Federal MonitoOMI Man addressed

findingscoordinntedfonowup clime

Quality
Verification Reviews aell lee

VerFormed using a stahMeallyvalid

sampling
or the

previous
nmelMs

completed work and reported weekly

Contlucttwe EVIN aassess
efficacyorthe NM program FFudki FFFF

evaluate Mc EOM proms NOM

Deelearad RMecialorsdArboriatTeam part

of Me VM organliationtodlrectlyMalson

with Federal MoniMr and Callf Widf ire

Mfety Division to M responsive on a timeM

Imsisto potential field audit findines

E=
2020

Performed an addsoryingeromeram

strategy
and governance

Performcd a validation amidwe
me of 110000tinve2rnana2ment

Perrern000 1261001010011110111

tkollsOcEPIA program On PrIgrs

2021

Perfonn nternalAudittor

111411011¢GBEVIN 8n0

Vegelation
antral

FLLviev2022ristinfmned EVIVI

workplan rmortO mark anted in

Fddlimml

Perform advisory mer COMMings

and tracking of all action° ensure

fullette ot condition IsaddleCed
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See
Governance and Oversight

Wildfire Risk Governance Committee

System Hardening project tits hy CPZ

consistent with the target Setting

methodology will Sc formally approved

annually by the Chief Eisk Muer

Enhanced vegetation Miles by Clag

consistent with the Target Setting

methodology will also he formally approved

annually by the Chief Pisk Officer

PGE Board SNO and Compensation
Committees

Annual submission of a System Hardening

project list and b specific
locations of the

Enhiinged Vegetetias Management rqies to the

5NO arti Compensation Board Committees by

Me Chief Risk Officer

Momhly progress updates on plan vs actual for

bah SyStem Hardening and Enhanced

Vegetation ManagemeM including completed

work quality performance will he submitted to

the SNO 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 fires 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

as a sniglevoldtpte

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 prinwrily bawd on

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

Lrevise
the 2001010 plan consistent wthi tke Target Setting methodology es

Outlined below

Alternative 1

rays ewlinively on the highest risk area mlles and utIllmexcess resources to

compiled 1D repair tags and other non hardening capital work

Addressed167
Higlien

Risk Area Menial 7 Risk Reduce 21314112=1
Perform systam hal4ft work inn ill Lhe current Wan P54 b on

oarrying over all constrirOtiOn ready work for 2421

Miles addressed2112 Area Mien Risk Redrawn X2711170

Utilize the 2021810k Model to inform orloItizedontc revise the current workplan

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

lifevycle

nine addressed 146 Ingliestinklanrea Wen 1122 eis1 Reduced 281 M114
I
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Selected list of most destructive fires in the past thirty years

93

aumaralelated 37399 1190

9umaortaht

Itennal1791931

003
9109

Lain Ilaraanno 747

131
310

19
3199Nksa

3119

911

ran

3133191991130

131

On

1919

Naaa9o1199993

1119323

909 169

1193

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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