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Evolution of the LTIP n

amount of risk being rt

System

Hardening

n
Substation

Enablement

Enhanced

Vegetation

Management

EVM

Moved this up to align

with thebullexon left

20202022 LTIP Plan

Risk Exposure Focused Count of Drone Miles

performed in DETODery 23 and Tier 111FRA

Targets 1021 circuit miles over 3 years 235 miles

hardened NTLI in 2020

142
35S

9020 902 2022

Number of substations oilt
of

possible
64

substations that arenergiyable during a

Transmission Level P5P5 event

Sings priority substations are now operationally

ready within 911 hours LTIP 3yr20
target

=50

substations

No metric was estahRshed f EVM

nits of work completed to

20212023 LTIP Plan

Risk Exposure Expanded 25000 HFIll circuit milm evaluated in

the dsk model

Risk DroportionFocused 80 Majority° system hardening miles

in De top 2D 96 of De DITD CP2s end remaining in Fire impacted

and P5PS impacted CP2s Fire rebuild

Prioritizes
high

risk mitigatiareatatianacandergrounding

removMs

Improved identificatice of higfrrisk fire conditions and better

tailoring of operational actions to respond to highrisk threats and

Does this need to be modified to state etric forthe 20212023 ITIP

10 remaining years see additional ic Safety Metric

bullet added

Quantifies the ri obtained and the locaDan level

Also couMs the nu f miles worked in high wildlife risk areas

Assumes executio the 12 year Enhanced Vegetation

Management Plan 20194030 averaging 2120 circuit miles

annually for 2022030
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Risk Model and Risk Quantification
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The wildfire risk model considers the likelihood and

consequences of potential wildfires

LORE CORE

The likelihood of a risk event loRE is the relative frequency of a The consequence of a risk event CoRE is the average impact Mem
specific

risk event occuriing risk should it materialize across key metrics Safety Reliability

In the case of vAldfire risk this is the relattye likelihood of a
Financial

ignition occurring Ingle case wildfire risk consequence containsserious injuries

fatalities propertydamage and impacts to reliability

Risk is the product of the likelihood and consequence of a risk event

This method produces an expected value impact across the consequence metrics and when

combined results in a multi attribute scorethat can inform risk based decision malting

Ignition Model

Likelihood
ofignItyin

modelingprediceng

ignitionsatthecit
protectionzone

X

Fire Model

ityielhoad of Spread X Compuene

deteMr911525013

tokOtoibO
PGKEendrechnovOra

consequence
conswerationifccusee

Ifiepotentiel ineact

an wildfire

X

Other

Considerations

Pewme exPin

rad dinaddltional
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FT0 Three enhancements have been considered in the 2021 Wildfire

Risk Model

m=7

2018 Risk Model Rick

opessicoof
wilelane Firs000Etran

2018 Risk Model

eca ex01 lea

0 00 tele en

Risk

171
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The risk model is used to develop risk buydown curves for

EVM and System Hardening
Thc risk bushown curve shows the omounrofriskrhot con be addreseedwith every subsequent mile or CPZ that is mitigated This view shows the relative

igniturle of potential projects aria ran compare imparts et programs with varied effectivenessThevisualiration helps to highlight the osnsalidation orris

hy mile as vou move down the priorgirationlist

=moto hove Me
2018 end 2021 Iluyclawn curves for

System Hardening and EVM

Equipment Failure Remaining Risk

Enhanced Vegetation Remaining Risk

urn

IOW
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Our first condition puts a focus on identifying projects that

are in the top 20 of riskiest CPZs

KUM

1
0
C

to

Remaining Risk

crs mak sag

Mao View of CC jap

CifiZ MONA
Quantified Risk Value

estimated number of miles

113=IMMEMI
10 72
20 90
50 99
BO 100

95 100

Can we say anything
here to demi this

Cisi such as

likelihood of fire

pree

Spade can
shape etcl

likelihood of spread

wind Fuel typo
asset concatIon and

kjected Proiert

ProjectMaiis

Number of miles considered

fatal addressable risk value
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Our second condition

considered for

puts a focus on the method

System Hardening
i11=

ourrhregnareeningoev

°woe rerntrtors eta 7 al

ry in lieu
of tr al

rag re nmehnevz

4
High

c> gredhen 0 Lew=MOM
Svstem Herder Overneee

N 6E

Examples of factors to determine

TotalsIV ilisk
Stare 1206

an be

throughPO
Undergrounding 01111erdening and Removal

Past P5PS occurrences

lifecycle
cost considerations

Number of customers

nen
boldaM01

pla7tosveaomilof wait CFLIIIsla

rmeline considerations
boi
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The process for identifying and scoping specific projects

has a very long lead time between 1218 months

System Hardening Project Lite Cycle

ORO

4190

Preliminary Field

Final Roping

Estimating

Dependencies Contracts

Approvals Scheduling

41010 Construction QC

411111

117121

232211111103

19096 MAW CIU

3112111

numtHr

of

Projects

27

111MME=ME77

12 13 31

25 32

7 12 3

23

ELOP 391399 9237
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Approach to the 2021 work plan attempts to balance with

maximized risk reduction

Conditions

1105Exposure Expanded

All 25000 HMO miles were evaluated within

the 2021flisk Model

Mak Proportion Focused

Majority of system hardening miles in the top

2096 ante HMO PCsremaining in Fire

impacted and PSIS impacted CPrs rFire

rebuild

2021 is a transition veer given risk model

enhanmments and evolution

Ristaffectivemms Erebled

Prioritirm high risk mitigation options

Undergrounding and Lim removals

59610 and 15ot Undergroundingwork in

the System Hardening project portfolio in

2021 2022 and 2023 respectively

2021 System Hardening Workplan

0

bad

00

I

I I

Orsmeamm van ra
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The LTIP targets for system hardening are set based on 2021

risk area miles and program funding assumptions

73733Fusnt2=1Wildfire
Mitigation capital

spend bulk of which 9354393m Hardening in

2021 consistent wirkt Settlement forthe

20202022 WIG 2022 forecast escalates 2021

41596 anti 2023for wa9t escalates 2021 try

3096

Un1163913

AssumesEilriles
of Overhear

511work a or Underground

work

Pr I933076333km

Execolion of the 139ur plan loaning On tO0

20CrLs by 2032

2021

2022

2023

20212023

Sysrn Haning 1119336

5
350

396

1051

320

368

416

1103

350

303

5

1209

es el system hardming work f or specific riskprier

11¢ total mileage of the proposed zonProjecoortfoliowassaas

tfie threshold goal 3160560r 20212022 and 20231316 05 goals

reflect escalation of program funding level The target and stretch

013960P 10 20were 324 as 596 and 159610er respectively
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The LTIP targets for EVM are set based on work to be

completed over the remaining ten years of the program

PmgyemFundI

Forecast crtiaradMspend
em EVM program in 2021702 ad023
respectively in alignment WM P08

UnttCosts

ED can we say anything here about cost

assumptions

Program Duration

Assumes mmunion of the 12 year Enhanced

VeglaliOn manageMent Men 20192070

Enhanced Vegetation deanadement ECM Tanana

2011

2022

2033

202120n

2120 2221 2430

2120 2226 2438

2120 2226 2438

6360 6678 7314

iargas ors miles

mot
eriAlcyrieri411

The total mileage Of the proposed 2021 Project Portfolio was set

as Me threshold goal CLTIP 05 tor 2021 The targetand stretch

goals LTIP 1020 were sel as 546end 15961140er respectively
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Sample System Hardening Project

tine ofeuseres loam
Operations

naribution

loSamirtaaatiu97070 fampletion 120 OM

Mt Recommended
Pecondctor

In

llor

Fl Isracarnmandad bat the Scalar

Directox

part of the 2020 WIldflre M111IgatIon Pnogra

ST

Land and Enuironmental issues
are

known and have ken addressed

remain nodra
through project compbtloa

Peconductor 5612

Irma1137613110A EPP Scr conduit lakv

1546 of 310CRY 12W

mull of21 PN121a

flepleceInstni110pales

11m01ribtall 1 eandormers

Ileplaceinstall fuses

Inern116 new MUG Enclave

Impacted Metrics Goal of hardening 221 MIPS irt 2020 thiS Project will contribute 107

lu Irma goal

orejert cte

0=67EZ
capital

MA Ala
TasalProfeateost

lilskantingenry

WILF Lb
fonringenty

Taft1Contimprey

Tot AutberlaselAmaint
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Public Safety metrics consider a combination of historical

event driven and predictive wildfire risk model analysis

BM
Hardening

4 Enhanced

Vegetation

Management
EVM

1V2171117113=71 1111111M1

requires us to rebuild °yearend
circuitry

to cummt

hardening design standards

Ckeuits impacted multiple dmes by MPS actions in

2019 and 2020

DM work performed in fire impacted areas

Vegetation delvi removal

Risk models guide where
potential

risk could be

experienced

Risk models guide where potential could be

experienced

includes areas with high strike potential nees and

overhang based on 2019 uZIAR dam

What Mitigation Method Gets Selected

E21=11
Rebuild of overhead circuitry to current hardening design

standar

Undergrounding

Removal overhead
circuitry

Enablement for remote
grid

r
il
lk Enhanced Vegetation Management EVM

Achieve 12 recommended radial clearance

Remove abate trees as idenhfied through the tree assessment tool

tall or a subsequent approved hazard tree assessment process

Remove overhangs above and within 4 feet of power lines

Reduce
vegetative

fuels under and
adjacent

to
powerlines on

targeted
basis
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Three enhancements have been considered in the 2021 Wildfire

Risk Model

Ignition

Probability

Improvement

Veg and

Equipment

Consequence
Val e

Improvement

Techno ylva

Additional variables are included

increasing model accuracy tee

Wes mnd scores ground caver

ffigblightng Me importance of

fast burnIng fuels

The dependent variable was

updated aligning modeling collie

outcome to be predicted

Changes to the nuclei approach

reye addressed oyerre

concerns

increased model efficacy to date predicton at tire behavior

in absolute values in 1110m
Hsi values are now additive
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30000

25000

19000

The Wildfire Risk Model is used to develop a Risk Buydown
curve for potential System Hardening projects

Unaddressed Risk System Hardening

2021 Wildfire Risk Model

The
top

10 or lisk

represents L2900 miles

Theme fox of unz mks
represents 3 of dsk

be tap aoft et can Imean meat

af tam milesle

beton 396 of Mettles

ferns am ofthe risk

10002 15 2fl 259130 MAO

03295122

Buydown Curve Conceptual Overview

The risk huydown curveshows the amount ofrfsk

t can addre tserl wi every subsequent mile

or CP2 that is mitigated This view shows the felon
magnitude of potential projects anti can compete

impacts of programs with varied effectiveness

visuelizetim hely to
highlight

the consolidation of

nsk bv mile as you move down the onoritization list

The following table summarizes the mileage and

tIe coverage t along the risk curve

MI

0036 3 2304
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Risk Buydown curves have also been developed for EVM to

identify number of miles and CPZs to be targeted

LIIIMEIX111271

9991

Remaining Risk

f771
MIMMEI

106

2D

SO 19
9596 6

Remaining 10

CR Raking

=TIMM=
20 90

SO 99
90 100

95 100
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0

As a result of modeling enhancements risk buydown curves

have evolved

2018 Model Risk Suydown Curve

System Hardening Example

10030 15000 20000

25000

_ 20000

_
dorio

mono

5 5

2021 Model Risk guydown Curve

System Hardening Example

003 15000

cruet miles

003
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Public Safety metrics require that risk reduction will be focused on

areas were risk has materialized or that are in the top 20 of CPZs

30000

25000

2wo

15000

Unaddressed Risk System Hardening

The top 20
of

Risk Model driven

work to be done Is

from this zone

Condition 01 factors°

work could take piece enywhere

alone the risk buydown curve

44J ==727rcepr

Risk model driven

20 of the population of

risk ranked system

hardening protection

zones as determined by

the approved risk model

Areas where raglan

materialized

System hardening wail

performed in fire rebuila

We
Grails impacted multiple

Omen by PSPSaCti011a in

2019 and 2020

0tern 10C00 I5000 20000 osom soma LTIP Anomie bib

oraarrsHar condition not met

Condition 1 does not apply to work performed in 2021 softs atnesitiwnnelnear duet° the adoption of a new risk model and a long

liferycle
of System Hardening prefects
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Public Safety metrics require that a portion of the mitigation

focus on alternate hardening strategies

Underground 2177171M10

Undergrounding is the replacement

of the primary and some secondary
overhead conductors and cables

eliminating the need for overhead

lines altogether

Ikm4

Remote Grid uses standalone
distributed energy sources and utility

infrastructure for 247365 reliable

energy delivery in lieu of traditional

wires

Condition 2 Factors

Mitigation Method

Atleart5951096and 15 of

undergrounding °dine removal

work Inthe system hardening

projectportfolio in 20212022
and 2023 respectively

LT IP score is 0 if

condition not met
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if Public Safety metrics require that EVM consider four aspects

0 0 0 0

Arisceng 12 recommended radial

rearance

Tree ASSeSSnlentT001

nemrreng abate trees as elerefied

through ti tree assessment tool TAT
or a subsequent approved hazard tree

assessment process

ugh

very nigh

p

Assessment on mdleutie

retiree and impact attributes targeted

laniards Wire impact on PGSE assets

Removing overhangs above and

ellen ilfitiet ripener nnes

Plectuang vegetative
fuels under and

adecert to power on targeted Pees
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30000

10000

A project is evaluated based on where it is being performed
and what mitigation method is being used

Unaddressed Risk Illustrative System Hardening Project Example Proiect X Plan

rrojeetxIxampl
0330103z 01313135 082

1311104

Removal

1000 15000 200110 23000tOs
Cinvie Mir

Example Project X Plan

Ell=111119111

2 I 303

Exarnples of factors to tletermme

Untlergrounding Hardeningentl

Past P5PS occurrences

Lifecycle cost considerations

Numberacustomers

Miles of work

Thneline considerahons
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30030

25000

15000

10000

Sample System Hardening Project

Unaddressed Risk CWSPCOLUMBIA HILL 11014R 2212 P144

30002 15000

Invit Mi
25000 30000

Project Plan

12130010053213Zirniumbla Hill

ITL=1

=MIMI
Instal13761of 3100EPP t114 Conduit

121V

I nsta111506 of 310ATW 121V

Install 335 of 21041W 12kv

Pepluminstall 10 pules

Ileplarefinstan
1 transformers

PeplaceAnstall 2 fuses
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Projects are often a combination of mitigation methods of

hardening

aszigned B
trateS16

alte

halide foal

Steteholders

seecultst

=Mental

Conan
PomIttry

Ves blenegemeM
Project kiermers

11 Team

Coo fkid

morose

6
1504

MonageroOnt

ereteonmentet

leod

Customer

bee

1 Me
00

can
Morel

te0resa

Underground

the01ne
relocated

to

orrurt7dsm

from

lte

r

Example Shingle 500625 21091139372 El Dorado County

Ne3133

554 159 296 2054

554 227 3511860
551 1018 153 1003

Redd

00001110
00911
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Utilize the 2021 wildfire task model to inf nun the primifizefion of current soaped work while maximizingthe amount of efficient system

hardeningthat cante completed before wildfire season 20E1Additional resources wt usell to complete this plan will be assigned to address

the backlog of EC tags in the OThO The workplan will focus on

induded in Scope Additional Review iCoinplete partial CP2s

CP2s currently in construction Construction ready projeCts

CP2s in the top 2036of MAVE Risk Cffis Estimating comp projects awaiting

ECOP and P5P5 Projects dependencies

Highest gist Area tffilm 732 Mlles Add tossed 3061 ROMS Reduced 12155105

Foffis
exclusively on the highest tisk aea miles and utilize excess

resources to complete KED EC tags and other nonhardeningrapftal

included in ova
Current scope of highest risk area miles

Highest Risk Area Meese 112

stiles Addressed 32 HisKeck 10630 MAN
I

Maximize the amountof system hardening woik thatcan be

completed by carrying over all construction ready work for 2021

ncluded in Scope

r
All cumentconstruction ready 2021system hardening projects

Highest Risk Area Miles 72

Miles Addressed 2591S IRisk Reduced3027 0196
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Example Shingle Springs 2109 LR 9372 El Dorado County

CPZ 2018 2021 Consequence Consequence

Risk el5k NMIva MA Core

Rank Rank ire Area

227

556 1018 153 1098

296

351

2059

Top 20 MAVF Risk Rank Cut Line is 727
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Example Calistoga 1101 Napa County

ECOP 83900831101
8020343213

882 683

24 833

34 1005 312

202

811

886

690

Top 20 MAVF Risk Rank Cut Line is 727
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Example Miwuk 1701 CB Zone Tuolumne County

CPZ 2018 2931 Consequence Consequence

Risk Risk rechnosylva NIAlif Core

Rank Rank ire Area

15 1569 296

1887 148 242

12 2267 103 314

11 4

3

Top 20 MAVF Risk Rank Cut Line is 727
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Ladder Effects

ladder effects in wildland fires create the

conditions for low lying fast burnIng fuels to

intensify as they move hors up the canopy and

into more energy dense fuel sources Accounting

lot this ellett in wildfire modeling deemphasizes

areas of douse fuels as high risk for ignition due

to lack of potential surface fuels

Additionaily locations that have large amounts of

surface fuels that can sustain high temperatures

are rated more highly as these are mom
likely

to

ladder into difficult to contain crown fires

Progression of Wildland Fire Ladder Effect

tttsOorseutlede 0 Su Meet OLatMer tu Mow 0Ie iv
mum Tim mria I Mr te Weed WM Metro to meee am intensemum tnwremuamumps lutinte a end wady mu
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Technosylva more accurately predicts high consequence fires as

having high risk

Technosylva based wildfire consequence data better Identifies hlstodcal destrucdve flee locations

600

900

MO

100

MAW CORE vs Rees Structures 1000 Mao of destmclive fires

sossies

erau won

111Ca

11111110611

Ward

NUNS CENT

tagarme

elscu ha

REAR Score

Previous models used the REAX

wildfire consequence model

Relies on fuels as a main parameter

or to determine wildfire spread

TEA scores a portion of hIStOrICal

fires high

Pliee

iechnosylva Score

MAW CORE
Uses the Technosylva model which

models ladder effect of fire moving

ORWMNi from grass to scrub to treetopsAwl MAVF scores most historical

wrxirlitffwass catastrophic fires high

0 6000

ore

9000 10000

33
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Risk Model Action Items

C
u
m

u
la

ti
v
e
id

n
a
lu

te

Rid

S
c
o
re

M
A

V
F

I 15000

20000

25000

10000

20121152521112212yelown Curve

0 1000 1500 2000 2500 SAO 2500 0000

we nankin

L
35000

1
1
0
0
0
0

5202

s

2021 Model 12121020002202 0trie

100 CR WHO

500 1000 1500 2000 2500 2000 2500 0000

en punk
Key Takeaways

No CPI5 in the top 100 overlap

This will result in
significant change to the

prioritization
and expected risk boydown of mitigations

The 2018 risk results were not distance weighted where the 3021orioritliation induded a distance factor
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Fri The top 50 riskiest miles represent 49 of the system risk

Mean CPZ Risk

o

Rank cr725

Circuit Mile

=1111
OREGON MAIL

LAISIN

MALAWI

SHEINE

MICUL

UPPER

USW

110210

KUNOC

BUCKS

VEL

MIRO

001

005

421

561

064

009

OA
2980

316

LOB

000K

00116

012

013

703

1204

1765

2258

2267

2300

4788

109

130

126

125

01
073

073

012

I69

377

111119

4056

5130

945

219

620

15183

00296

OMB
00JF

nes

eateit

OM
BATA

04236

MIK
OdiM

Way TaMaways

Mitigating 25 of the 50 riskiest miles within PGEs senriceterritory would reduce 0596
of PGCs total wildfire risk

some of Mese segments are relatively
small and may he the result of edge effects

Howevertrends in the data such as the Middletown
circuit highlight areas of high risk

Isere more extensive remediatton can occur

The team r000mmends creafinn Alike toorn to assess the most effective woe to address

and mitigate the wildfire risk across thosocircuits and locations to complete these in

2021 as a stretch tarp
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