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Evolution from units of work completed to risk reduced
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Risk Model and Risk Quantification
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Wildfire Risk Models calculates risk units in CPUC framework

LORE CORE

The likelihood of risk event 114E is the rein frequency of The consequence of risk event OAK is the average impact of the

Mutsific
risk event occurring i

risk should ltmaterialimacross key Mistunnes Safety Reliability

In the case of wildfire rialq this is the relative likelihood of an
nMannal

ignition occuning i
Is the case of wildfire risk consequenteconteinsxrious injuries

i huskies prtspertydamege and Impacts to rellabIllty

Sisk
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the product of the likelihood and consequence or
a

tisk event
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Enhancements implemented in 2021 Wildfire Risk Model
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FYI Risk models provide risk buydown curves to guide workplan

The risk buyclown curve shows the amount of risk that can be addressed with every subsequent mile or CPZ that 0 mittated This dew shows the relative

magnitude of potential prolects and ran compare impacrn of programs with varied effectiveness The visualization helps to highlight the consolidation of risk

by amie as you move down the priontination
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System Hardening Risk Soydown curves highlightthe significant shift of where the top 100 CPZs ore

betweenthe two models
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System Hardening

Together Building

a Better California
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Lead time to scope and complete projects is 1218 months

System Hardening Project Life Cycle

41010 Preliminary Field or

Final ScOPing

OP Estimating

Dependencies Contracts

tow

Approvals 8L Scheduling

Construction 8 1C

gifiMEM

2021 Portfolio under review by Wildfire Govemance Committee

y COD 13

CP

15111501llia
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The team proposes a No Regrets plan for approaching initial wildfire

scope

Inckded Scope

projects1he
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troPp oests

op PC
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The No Regrets plan 4 an initlel teOPe of eofil

for the 2021 wildfire season that rests in tea

highest risk locations far either esperienced or

predicated fire risk This scope of work will allow

For the wee hanienins execution trains to

remain Milled while confirmation of the

remaining worliplan is undert

The system hardening team requesting approval

to move forwa rd with this initial scope of work
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The top 50 miles of CPZs will be targeted for 25 miles of system

hardening in 2021

Mean CPZ Risk

2000

PankalEDM

Cumulative CPZ Risk

5000 10000 151 200

6621116116261161211

OREGON TRAIL

11103E05391

MonoMALFF ItetaeNIsh2L

002 002 6 00196

CALTINE 11442760 001 0113 180 00195

611155210390130 008 012 69 0022

MUM 211109 001 013 194

611001620WN 1103 005 130

ueTERSPAE 3101E6 100 117 26 577 0042

11516511021535 665 753 125 9834 0372

MIDDLETOWN

11023026 421 1209 092 9855

9020011102965078 561 5170 0422

11116021023435 064 1829 077 1081 046
IRMO 411355 1101E8 429 2153 073 955 0472

021555121093785 009 2257 219 0572

MIOLOPTOWN110203 092 2308 072 870 0492

MIDDLETOWN 1103830 2980 9788 15183 0872

Rev 602966
Mitigating 25 of the 50 riSkiest mfeS Within PORES Service terrItO WOold reduce 0536
of PGEs total wildfire risk

Some of Me segments are relativelysmall and mem be the relt of edge effects

However trends In the data suM as IRS MIddletattI005It hIghlight areas of high risk

W8M more entena rernediation can occmr

The team remmmends creating a strike
team to assess the most effeame way to address

and
rnItigata

the wildfire riSk MN these circuits and locations to complete these in

2023as a stretch target
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Enhanced Vegetation Management

Together Building

a Better California
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The VM Wildfire Risk Model which forms the basis of EVM risk

calculations has been modified to obtain a tree weighted risk scoring

bolo attbe overall wIltlfire riskcause by vegetation
that

Oasts Irteach area

05e5 not tate Intoaccourttree count within the vIcInIty of Me

The
analysIsclom

not take Into account the completed miles

that were captured In 2019 to 2020

Trained on historic IgnItIon data wildfire season 20101B

Includes Technosylva simulationounputs intozbe KAMP

COnleguence data

eservs iechnosylwa
oulionles at the 10Ornpmel

level NIAVP
scores are

then scaled
to

the 11 Scores

generated
IP

repllatOlyf Pings
suchas ROMP and WNW

Pak perixel is spread acre alltrem in the VN4 database

PIPTIrs

enelevel results
are

rolled up to tier melee Crewe

1erkl areas lutirenethe °erred end lelarreanD

NI ertiregmlarta is assigned to rolele COO

MI Palo inthe
grzl

area Met are annened ta the same CPZ ere

aggregatedio obtain a risk szorefo tbe CPZ

LOAFI dela spaoreng25K ripples of NM clastrbution chruptswas

Ligadt0 estimate avatine tree work

The ernatmwere
prepared

basec on insrentorseetine
se

models were butItto
precbctest

mated tree work

The pre016 tee work was combine with PPP number a
vane

nirearneworked
to determine rerneningenZtree work

The number of
remaining

treeswerethen uzetl wettithe

CH OA

Tree Weighted Adjusted
Grid Psi Average PAAVF

core
risk

percent of tree warz complete 5e r1111111berIIVES tiCPZ

Tree Weighted Risk = VM Wildfire Risk X 46 CPZ Completed X Trees in CP2
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A no regrets approach of tackling the CPZs identified as high risk

by both models is proposed for adoption to operationalize work

Top 10 of PM Wildfire Risk Top 10 of Tree Weighted
VM Risk

Decision 4

1646 Miles

141 CPs rafam

490424 and 1056 miles were common across the CM Wildfire risk ranking and the Tree Weighted risk ranking Both models highlight these

areas as high impact and should be prioritized for TOM work

Note LPL indicated are Lazed on the dr 2021EVIN Plan tamein0295rniles
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EVM is requesting approval to commence work on 1056 no regret
miles involving a total of 49 Circuit Protection Zones CPZs

Circuit Protection roneswith No Re9rel Remaining Mks
Risk Tien <=1046

me69110960099 149

Degiwase119114110 2221

Shingle Springs 210913322 40 1632

Red Bluff 11011334 40

Aul1201112528 L260

Mariposa 210210920 39 679

46herly1102 0999 Brea 380

Bell 11022202 30 829

666122268664 1011868 79 714

14118155 1109 Circuit Breaker 28

Ramalning 29699s 660 20829

TOtal 11156 196

Whi the full WM 1011work plan Is being

to the opprow I of the full1021work plan

Remaining Miles 1199 1056 of Risk

Overall By Region

sed WV teat n seeks on approved scope for work stortingin December Mal inchpies1056 miles prior
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11=111=11
ME=

Final Decision On SyStem Hardening

Plan If feasible

Initial Review into Inspections 2021

Plan

Initial Review into Repairs 2021 Plan

Close out Completed actIon Items

12012020

F inal Decision on MN MI Plan If

feasible

Decision Items needed for Inspections

2021 Work Plan

Close out Completed Action Items
DEMI

Decision need on Inspect Initial

mews of 2021Work Plan

Decisions needed on Repairs ball

Work Plan

Tier 1 Overnuad Conductor

Replacement Discussion
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CZU Lightning Fire had at least 5 different points of ignition

CU Lightning Complex Fite Map DamageOvervimit

136509 acres littNe far 17
clays

burned

A
140 structures damaged

onPO

Fire IhSerhatiOn and Observations

cd

Meelltv

T voildfircs gar 611 AM on August 20711anc vocretnt mail
a

thunderstnrmaproduced close to 1100110ool lightnnx
and

started hundreds

rne neltrAmstriinatemystartee firesseparamy mownastne warn E re near

DavenpartancltbeNatldell Fire near Waddell Creek as uell as three fires on what

would becornetl northen Mee of tneau torn re

Two days afteribe fires bepn change in wind conditions caLsetltheie three

northern fires to
rapidly inirand

and ineigargraMnp it at ever 80000 ams

The morlelongcnmpluinyol this such theft would nap talon In

acrrt
the hundreds of al wereAbu

tbarrtreatirtelfr ma
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Project Example Keswick 11011586 Circuit Protection Zone

Keswidc11061586 Greuiteroton 2one

66 Mks egotal the Kan X 101quares areal easel rakvalum breach uction of tha

eretean zone

The Mal proleeon zone absolute Ma scare Is 92 Oskar sumer all the 120m squares

along tbe rim
lavereee

risk
score

of eel
squereseivesthe

CIZ
reran

est score 125

4882

CGMEITM=a32

016

Ovetell Miles

21
Capital

Cast

eV Meamen< ante

SNPVser mit el rise ME

66 I 66 I 66 I

eraqa9r12

Ilqrsarall7960ast EsseInflation
Benet Ounttlere

years
fee OX are1602er UG

liOuties Vee Tree Count 245076

MRS of
ReenerzineeMrnde

PalrandInspectlansM mile for 0HanelM1 nale forUe
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The top 50 riskiest miles represent 49 of the system risk

Circuit Prailection gone CM 55 nked Mies

7 MEd
1730111844

11030391

WIPE 210190130 0 08 012

PINS 114427E5 0 01 0113

0 02 Lila

440P75 2111658294 I 001

MIDDLETOWN 1103 005

Noltkit NALL 110186

KUM 11011585 I 455

MIDDLETOWN

1102302610 421

005407 1100965073 I 561

00670542202241564 I 054

BUMS MEE 110145 I 029

0113

012

013

117

733

1204

1765

1829

2258

Din NV51109378440
I

049 2267

Id I 170 L 103330 270 0778807 AZ

566

69
1440
526

125

092

077

073

073

072

072

316 00196

169 I 002
144 I 00276

4424 I 017

4856 029
5170 F 142
10231 004
955 I 047
219 I

447
470 I 549

151133
I

087

NOV Tik4211083

Mitigating 25 of the 50 riskiest miles within PG6Es service errwould reduce 705Nof

68601 total wildfire risk

Reason 0 is only 050 k because his is
across

all driculto in NFIErs 77500OrniNN

t On COI
prOjent

197947
grantilar

riSk spend etnancy eatalation can and 0711 In perOrilletl On

an NPV WSW once Me project is fully moped sirWort° what is shown an she Keswick 11011566

circuit prowaion zone
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2021 Dx Model

In the effort Co prioritize circuits 202100 Model continues advancement of risk model capabilities compared to earlier mocels

scope

PRIORITIZATION DETAILS

Make ignition predictions at a scale of 1000 x 1000

Pixels along do hit grid

Rolls up pixels
to Circuit Protection Zones

For oad pixel assign risk score hosed upon the product

Ili
likelihood of

its
aloe

121Pffect01 a potential ignition

rtaes

Vrr

VPhood via
ignition prediction Max Entropy

Velem
Ill Ignition spread Tochnolylva

1211gration conuquence TechnoMzei

1$4 GIRIA41374611

Wildfire risk=

LoRe X CoRe Ignition Spread X

Consequence

Dimon likelihood

The likelihood of
lenfrion

In 10On x 100m
pixels

ierution
synced

The likelihood of
lenttion spread in 1000 x IDOm

pixels

The Consequence score Is the efkot on structures end

natural resources In 10Or0 x 100m
pixels
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2021 Dx Model EVM Model
LORE Ignition likelihood calculation

IGNITION LIKELIHOOD

Wildfire Risk= toli2 CoRE Ignition Spread Consequence

111=1111
pratIon

INennoml LOW was tleterrnIne0 based a
pfebatilltyanalalsprealoIng Top 10 feederswith the highest predicted count of

HOrn pOels T model was trained on
igmtions

to fires seasm vegetation caused Ignitions
evens anOOPOO reporbPie IgniPonstromOSIOto 2016

Mulehin Importance rawNng Feeder name Predidralcourrl

GARBERVILLE1103 0 000316

FRITTLAND 1142 000633

FRUDIAND 1141 0 000274

GARBERVILLE 1102 0 000265

BEN LOMOND 0401 000245

BEN LOMOND 1101 0 00024

GARBEIRVII I E 1101 11 000216

HOORN 1101 0000216

FELTON 0401 0000215

M013E11011 0 000204

11
11

Predlaed annual1171 IgnNons average 100

2 ModelType Observeal HEM ignitions 2005 2010401 R0cmq737
1313121 The prinPoloomoomum enremstates <WOO ROC 011 016 11ohsern91

Pr1tlistribution whichbest repeuethe current of kiwvie4e
is the one wilb the 102 elitrOn WOW 0 hreCeSelyStaletlhriOr
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ITS
2021 Dx Model Conductor Model
toRE Ignition likelihood calculation

IGNITION LIKELIHOOD

Wildfire Risk = WRE CoRE
Ignition Sprawl Consequence

11111111

Illse014 1000WISUlatee Laing
dassitication Inarki Mat isiewilies

Hefted of at least one
ignition

per year at a
given

trem 110 100n Owl location

MOM Spearcalikthn CaralUaOr FallUre inedelS COWNICUal prObabliWthat

Variables importance ranking

11111111=11
Nen

turnselrea

wa
rem0u mateaknws

ramasona0er us

wt Purr erneu
wen

Local wogra04

WedstoeA

10

01

Top 10 heelers with the htelest probability of
ignftion

I by asset failure

curs tin

PARADISE 15 000098

BIG 0101101 0000011

aril nun
Awe Fkrrs ea o wow

ukusuise

010115

PP0ADISE1101 000067

CLOCS CREEK 1101 000065

1111110SE 1106

Predicted annual PRO
ignitums average 60

wed R000AUC 016 finsenueW
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1111611
2021 Dx Model Technosylva

IGNITION SPREAD

Risk a hair CoRE talmon Spree ConsemiceecT

Ignition points were ralected within a 200in buffer around PeEs assets

creating a grid ot 100m squares T254000
For each point on the

grid pick a date from the worst weather dates 452
Simulate a fire and let it hum Mr ft hours using underlying fuel and

weather conditions

Simulation resulu were aggregated including awes hurried Name length

rate ol spread buildings destroyed and Me volume

Pixels were then averaged across CP2s to create consequence scores for

CP2s

Destructive fire probability

q dastnratice fire prohalk Ica is calculated at each of the 255k TO

locations by taking a ratio of number of simulations that met the

following critena

1Aores burnt sc SCra

2 Building diratroyed sc 50 Or I FBI 3

8 Fbehavior index FBIlvt 2

Modeling and CoRE Calculation

CONSEQUENCES

Wildfire Eska LoRE 5o40 lgnitionSpresd Consequence

Within PGSM the Meteorology earn is WOrking With reqhniksgraa to

Licata fire spread vimulatinn fur every 100X 100m pixel withinhig13

regions By leveraging the lechnosyHa fire spread modeling outputs and

historical lied
Flag Wamingshapefiles consequence model are developed

to distinguish the consequence within the FIFTO tranche at 100m x 100m

grid levet The steps implemented included

11 Calculate RP1Y and Ore Size Probabilities

keranosava and
iFeci Flag warning Piw shape foes frismrvMenal WeaMer service

to reused
to

raisulatethe
srobalainyot

de firesize awn an Fungi° and de

ProbHM3f PM et 100m
pixel

level1 Calculate precallbrated blAVF OAF
icqmraningtee mobsamURN prorabilltles calculated in Step1 with

MAVFCEIReSittren111Cf Mues at 100m nanche Level are

calculated

Calibrate MAW Camvdrt ignition Driver

average CoRE elamthe wildfire bore model By applying Inform calif on

factoracrossall pixelsthis method preserves the relative consequence

difference between 10Orn
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Redacted for Privilege i

i

i

i

i

i

i
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HOAX identifies

highest risk in tree

chafe areas based

on fuels

Technosylya score

111AVFidentifies

locations in the fuothilk

based an ablity of

Ignitions to ladder

from gross to Chaparral

to trees more readily

densely areas have the twist support a catastrophic it is rnorediflieult for an ignition to propagate to el

Foothill
regions

hava even higher
wildfire contequancatlue to

the more raaelityavailablaluel
ladder

en traezapz
MkItire risk and wogignitions arena

highly
correlated

In rnany areas of nIpIleet wIlettre de tha proDataley law Menton rnItIgationfito prona01Illy at an Igalti may haus a marginal

impact on reduce overall rodelfire risk

VeletatiOn Ignitteneareetill Inghlyoarrelated wrthtrees and
Conductor ignition are correlated vroth conductortype and age
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Risk Model Action Items

KO Lft WET clataset

CKIDIVEitlaldse

222222222a22
2222216222mpograph2ai

InergyreleanasE

rnen

Wnriaerti mean 222r22222122212222222222222 2 2
Inewomi22222222222222222aeolnarnausGsal2122

LoopoArn 222222222atics22222222
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