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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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Enhancements implemented in 2021 Wildfire Risk Model

regression

outagEs

EqL11111I

111deitellU

=¢3 nmsykra

Progression of Wilellantl Fire Ladder Effect
AlAVF CORE VBRNA31111121101011113A

Irtgorovetl

Prediction of

Itgb

Consequence

Fires
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Risk models provide risk buydown curves to guide workplan

The risk bustdown curve shows the mown of risk that am be addressed wIth every subsequent mile within a Um Section tor
referenced as Circuit

Protection Zane CPZ that is mitigated This view Illustrates the relative magnitude of risk emaciated with the too 100CPZt and the mushtn highlights

the conscilidaticin of risk by CPZ tou down tbe prioritization

I

25o01

20000

15000

10000

21113 Medal Risk IloydwodoCurva

111012WPI Nada

111017PIIIPOWatt I

T4111106
Moe OM

dd

500 10031500 2000 15N 3000 35N 4050

01211anlonS

25010

2 200

i tow

a

0211111m11 Risk Boycloven Como

1
T

o
o
0
9worm

wwiwoo
1704olOst

500 1000 1500 2000 2500 3000 3500 A
0121Wokino

Equipment Conductor Risk Buydown curves highlight the significant shift of wherethe 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

15002

81000

Z a9000

OREGON TWIL

1103085351

MM 2101130

5969861100w21N1165

9 Ws

K

PEW SPRE1101613

Ow 10406 20800 76LNu

Circuit Prolartien Zone 011anked Mies

0 01

0 08

66

002 315

013 I LW
I 130

117 LW
733 125

1204 092

MIDDLETOWN

1102307610 411 1204

90011102965078 561 17
NI$4M058 21022415E8 I 064

0161911103413
I

429
I 2253

171OLDr670WN3170288

0
°8

2

I 23203

088

077

315

08

169

144

377

9884

4856

5170

1081

955

219

970

N Iota

erbeed

08096

00296

00216

603N

00996

01798

08676

0428

0448

016

MIDDIEMIWN 1103830
I

2460
I

4788 072 15183

Ws assassin an DX Laming risk a902007800reductionsifectivenassi

32018166e41ay

On each
project a more granular

risk soencl
eificiercy

eWuation esti be performed on an NW basis

Notal owl of owners Mr Mc asse once LI promo is to s Loped similar to what is Wown
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Project Example Keswick Circuit Protection Zone

96 Miles in total the IC X 10 sntl poi are the ffisakte r4le values uction of

this prdection4ore

The 091919401e404e zone absolute r49 scare Is 4089 risk 0 sumo° the 1004 004 poInts

along the circu4

4094e risk
score

of 41114
oointsresults

in the C92 Mean riSCO2of 125

Tata LK RISS liedUCedPiter

414satio4

road 42 Residual Risk Wee I 4884 049 I 5

S
Frmile

1441400941 440

Arerage 0891044peeseg
NPV discount 0rte

WV per qua rnY WEE
FatimatedTme 93 Complete

46 I 66

limos
I

24 BIM 111 mos

AMUMPttOlIF

191491778ates 774 Cost 477717777 54770774

0049 Ouration
90yeers

for 01129460 harUG

noulne Vernee Count 14114 9570
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rronifilion 1803 of system hartlenIngmles Iiithestriskinnesoverthe thee year

pariod
or111P1s

P7811 System Hardening

Conditions

111No1111111gItettlN11tlafried

1 Top sox arrist buyOwn curve

Rre rebuild

3 BPS mitigation mile

Condition Ptntage of rail
mitigated

win 5111r line Rernoval
or

Underveunding evarthe
111E0eyearporlad or

1116 Is 0

Mak Eilediveness
106 of

Untlergrounchngortile
Removal work intim System Hardeningproject porthilio5

KO
ExpovAna

Count of circuitraessystem hardened in die HMI ancl

SyStern Hardening Targets Risk Miles

LTIP 05 LTIP 10 LTIP 20

2021 305 320 350

21122 350 3 403

2023 396 416 455

20212023 1051 1103 1209

Ossisof 60N is to allow br operational ertecution consitlertitionaincludr permit weetherreletedocceekand mobidernobefficiendes

Eagsaf Ine top 20correlatesto Ae risken the rlskbuyclown curve

Risk reduction effectivenessfor Omixad Hardening time at 6216and Under0roundin0orLinernoval is estimated at 9996
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System Hardening targets are set based on 2021 risk miles

and program funding assumptions

2222rarn 2112I222

Forecast of Wildfire Negation capital

spend In 2021 torestent with the Settlement

for the 20202022 GRC 2022 forecast

escalates 2021 by 1596 and 2023 forecastnee 2021 by 10

Mercies

Assumes
circuit miles of Overhead

SH yerkeed foe Undergrourid work

Migrant Duration

Execution of lb 122022 plan focusing on top

2014 time protattlon aeries 002032

2021

2022

2022

20212023

SyMernHardeningLTIP

305

350

39E

1051

320 350

3L13 3

416 5

1103 1209

are miles al system hardening wohlorspecific rispriorifized

lfle teal mileage of the recessed 2021 ere
se

Rol
t as the threshold goal CRP 05r 2021

GIP goalsIn 2022 and 2D23 reflect escalation of progra

funding lewd

The target and swatch goals Offie 10 20 were se as 5
15Mehre30e0ively

Mnd enpineering<osts
for future system Fortleningproiectabeyond2021a additional minor capspend brother Wildfire NIkigaton Programa
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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 recomrnentled radial clearance

896811918158661910118689 8918169 958 61989099

Pernoveoverhang9above and 68168 4 feet of power lines

9968518888etrtke fuels unekrand adjacentIo power898566 40851019551z

$999 posura

Count of 91019 milesworFetl in the 11865558 118121

EVM Targets fliisk Mil

000 1490 2070

1800 1890 2070

1800 1890 2070

5500 5670 6210

coneine9066901 0690909591556010yr 5051101120301

easisatheIMIStaallowforoperatonalsxesutbnconsiderationsIndudinsperminingwenberrelrtedaccessandwnomerapprovals

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

PMEMM InstatIon

Assumes execution oh the 12 year Enhanced

Vegetation management Plan 40212032
Evaluating viability 10yearpace 2021

t 2030

on EVNI program in 20212022 end 2025

respectively in alignment with POE
10 year pace will result in incremental

treirssta

Enhanced VeEratation Management LTIPTareets

2021

2022

2073

20212023

1800 1300 2070

1300 1350 2070

1800 1850 2070

5400 5670 6210

rgetsare miles ofmowspecific riskprioritized

The total mileage or the proposed 2021 Prolect Portfolio wee
set as the threshold goal 12118 05 tor 2021

The tanNt and stretch goals MP 10 20 were set as 596 afid

1596 hi1peakrely
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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 Mum
Enhanced vegetation Mlles My CPO

consistent with the Target Setting

methodology will also he formally appnaved

annually by the chief Risk Officer

PGE Board SNO and Compensation
Committees

Annual submission of ei System Hardening

aroc5 list and
bj specific

locations of Ilse

Enhanced Vegetation Management celes to the

5NO and Comcensation Board Committees by

Me Chief CAM ricer

Quarterly progress updates on plan vs Ottuai for

both System Hardening and Enhanced

Vegetation Management will Ise submitted to the

MOO NM 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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2021 System Hardening Work Plan Approach

System Hardening Project Life Cycle

49110
Preliminary Field

Final Roping

Estimating

ormenomimmose

1110B10 Dependendes Contracts

41IEP APProvals Scheduling

1110110 Construction QC RI

41IEP APProvals Scheduling

Obren the projects that area pert of the 2021 work plan were primarily based on

the 2018110k Model en a ppropria transition strategy had 00 0 considered to

revise Me 2001001k plan consistent with the Target Settlng methodology as

112111=DIR

Fouls
exclusively

on the highest Mk araa miles and utIllna mows resources

ample ID repair tags and other nonhardaning capital work

lidSles Add er1167
Highest

Risk Arca Mem 7 Risk Reduced 2113111

GIUMIREE

Pe100Ilt system haldewing work Mai is in Me correct Wan bd
carrying over all construction ready worli for 2421

miles adriresseri2582
Itighostliisk

Area Risk Reduced X0116

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

PalYea Addressed 326 It1ghestla2rearoliles1017 Reduced83 1256
I
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