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Evolution from units of work completed to risk reduced

System

Hardening

ilk Enhanced

Vegetation

Management

EVM

2020 Plan

Risk Exposure Count of circuit miles system

hardening in High Fire Threat Distriets HETO and

High Fire Risk Areas HERA Goal was 1021 circuit

miles over 3 years 235 miles hardened TM in 2020

ggg

211

141

nza2ozo

Risk Exposure 18Count of EVM miles worked in

HET° and HERA areas1800 miles per year

ECIME171

Mk Expature Coo of circuit milm system hardened in the HMO
and HERA areas

Risk Profile SO system hardening milershave to he high risk

miles I
ligh

risk rniles include 1 Top 20 96 of the risk buydown curve

2 Fire rebuild and 3 MPS MitigntiOn210

Risk Effectiveness Prioritizes higher risk reduction mitigation options

Midergrounding and Line removals

EqUipinant
faWM RMISOIIIIIR11

Rtsk Exposure Count of EWA miles worked in the 110 and HERA

areas

Risk Profile of EWA miles waded in the top SOPS of the 1IFTIA

includes Fire impacted areas

Risk Effectiveness Execute woricconsistent with defined EVM scope
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Risk Model and Risk Quantification
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LORE

The likelihood ota risk event Loaf is the relative frequency°

specific
risk event occurring

In the case of vOldfire risk this is the relatke likelihood of an

ignition occurring

CoRE

The mnsequence of a risk event ColiEl is the averageimpact of Me
risk should k materialize across key outcomes Safely ReliabiaW

Financial

Intl case of wildfi lid consequence centainsserious injuries

farad propertydamage and impacts to reliability

Pisa is the product of the likeahood and consequence of
a

risk event

This ineMod produces an expeMed value of impact across the consequence outcomes and when

combined rulln in a multbattribute score ran inform riskIIminion making

Ignition Model

ukdilinad of
ignition

tenitionlikeinimi or

2021 TO11¢11111B0Mg

°=71Al

Fire Spread Model

iodowel al Spread X

cierenniime based ma
0atyosdtylbt

corsiderimonsforineo
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IF Enhancements implemented in 2021 Wildfire Risk Model

2

neErassion

Wu
My

=1612

Teehnersyhmi

1M1c Nem resoludem

PrOgreSSiOn of Wildlrml Fire Ladder Effect

E73771

WIVE
vs

Rear Structures
11111m Man of destmcnve fi

Improved
Prediction of

High

Consequence

Fires
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Risk models provide risk buydown curves to guide workplan

The Fisk boydown curve shows rheommontolaskthatronbeaddrearedwith every subsequent mile or CPZ that is mitigated This vieoi shows the relative

magnitude of potential majerts and ran compare impacts of programs with mried effectiveness Me visualimtion helps to highlight Me ososalidaden °frisk

hy mari as you moorintim priorhiration list

1
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2018 Model Risk Buyirown Curve
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0021 Model Risk Buydown Curve

100212020
Top 1120CP010001

Or Ranking

System Hardening Risk Buydown curves highlight the significant shift of where the top 100 CPZs are

between the two models
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System Hardening

al Together Building

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

System Hardening Project Life Cycle

41111M
Preliminary Field

Final Roping

Estimating

Dependencies41111 Dependencies Contracts

Approvals Scheduling

41010 Construction QC

4111111=

2021 Portfolio under review by Wildfire Governance Committee

Onmrvrrmyehn
ov 20 CP
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The team proposes a No Regrets plan for approaching initial wildfire

scope

Included Scope

20003

EconInEsdmatInel

CIE=M
=Er

The Th Regrets Man is an inidal mimeof work

forMe Mgt wildfire seasonMat msts in Me
highest risk locations Mr either experienced or

predicated fire risk This some of work will allow

for the system hardeningexecution learns to

remain
fully

utilized while COI mation ol the

remaining workplan is underway

The system hardeningteam is requesting approval

to roam forward with this initial scope of work

from Me wildfire governance team

5D00 ISN10 20000 2000

CPZ Prioritized arrult Mlles

HihskArea
Miies Projects itsk ReduCtioiY Miles ExpettedCese

1111E11

MEI
51110E1

MEE

CHM

Mai
per

MAI 4
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The top 50 miles of CPZs will be targeted for 25 miles of system

hardening in 2021

Mean CPZ Risk

0 yo00 2000 4000

Rank dCP7a

253

200Do

00tit

no

Cumulative CPZ Risk

0 57 10000 I

4271002011163100fit

20003

101GON 70223

TEM

C72M
TTIrml

MIDDLETOWN

MIDDLETOWN

20011
MAIDPOS

001

008

005

10

316

Thle

316

012

013

169

130

126

169

lee

377

00136

09116

0006

12606

000
0006

121

261

063

SUM 39
=NM OM
003232220

MIDDLETOWN 7713MIDDLETOWN

39

783

1700

1763

2258

2267

2308

1788

123

092

088

071

073

012

3229

4305

5130

1081

955

Z
2
7
1
1

12123

027

02916

AGM
02400

BATA

006
02190

061

Key Takeaways

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

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

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

were more extensive remerhatton can occur

The team recommends creadng a Thike team to assess the most effective way to address

and midget° the wildfire tisk across Thesecircuits and locations to complete these in

2021 as 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

Loa at the oveallwildgre risk caum
byegetailion

tbst

exists bleach area

Does take Into accoom tree count within the vldnItyof the

that were captured
in 2019 2020

While
preserving

the
Teehnosylva

outcomes at the 10
pixel

generated
In

regulatory filings
su as 1391P and WIN

Risk pepIxel Is smead across alive In Ae database

ITTOs

results
are

rolled up to
higher

level CPZ resulb

Ion grid areas utilinnse unified grid PlatVisp

an entire
grid

area is
assigneelto

a
single

cPz

Al risks in gle
grid

areathat are sosignedtothe same CPZ are

aggregated to obtain a dsksoore roe the CH

utsod nom mdsting tree Iva

models were bulk to
predict

estimated vee work

Ibe predicted tree work west with tlx number of

Me rise

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

by both models is proposed for adoption to operational ize work

Top 10 of VM Wildfire Risk

1646 Miles

142 CP7s

Decision

Top 10 of Tree Weighted
VM Risk

1056 Miles 1430 Miles

49 CPIs 67 CPIs

49 0175 and 1056 miles were common across the VM Wildfire risk ranking and the Tree Weighted risk ranking Both models highlight these

areas as high impact and should be pdoritized for EMI work

Note el Indicated are based en the draft MI PlantargetIng 22ei miles
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EVMisrequestingapprovaltocommenceworkon1056noregret

milesinvolvingatotalof49CircuitProtectionZonesCPZs

lasrrier10

11101109500

CirEuitProtectionZoneswithNoRegretRemainingMiles

611113011
611819

03ellutax11011580321

Shing9132109194221632

10

Aub61101313111ea160

Maripac121021006
111102OrcuitSmoky33SO

63114163121

Cotle3110116612113

Ireggins1109CircEiralar281217

PamainingCIE291179

094249

RemainingMilesTop1ofRisk

WhiletheEMI2021workplon
is

beingdistussetltheEVNIteamseeksapprovedseopefarworkstarting
in

Oecemberthainclueles1056esprior

totheapprovoloftheftMural1bn
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1111=1M1INIF1
CH 2 0 20

Final Derision on System Hardening

Plan If feasible

Initial Review into Inspections 1021

Plan

Initial Review into Repairs 2021Plan

Close out Completed Action Items

2012020

Final Decision on EWA 2021 Plan If

feasible

Decision Items needed for Inspections

2021Work Plan

Close out Completed Action Items ORME
Derision needed on tnspeoponlnIoaI

views of 2021W0 rk Plan

DeLisions needed an Repairs 2021

Work Plan

Tier 1 Overhead Conductor

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

CAI lightningComplex Fire Mm

SourceGUIPE

burned

140 structures damaged

sc1

A

HIT Description end Observations

thunderstorm Mot
produced

close 11000 bulbul
IlettnIng

and started hundreds

of fires through° Glifomia

The lightning strikes Intlially started firessmeretelyknown aslhe Womelle Fre near

Davenport and the Waddell RM Waddell Creek as well as three fir on what

wouId become the northern edge of the CZ1 Caroler fire

Two
cloys

atter the fires hman a change In wind comIltIons caused these three

northern Vesta
rapidly expand and merge growing quickly over 0011 acres

The
mode17071n VInIs

vAldfire Is

su=hat
It would

require10ml e
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IRM

GIEMEMZEMEMIlailiME

Project Example Keswick 11011586 Circuit Protection Zone

14101506 Circuit Protection Zone

66 Mlles In total the 100m a 100m squarcs arethe absolute risk values each section adult

protection
AWN

total prottroon one ainquca risk uore 11134 4 units sum of all t100m spionas

along tne

Awn dk
score

of all the
sqoares mpan risk scon of 15

Oven Miles

liMimnej
iseffilemaital

Mot

YX algal

SNI0 peruniels1
Amion

Oisemml Rete94Cosi Influtionff

Benefit Ourem 30 yearsor °Hand 60 for UG

Routine veg Tree count yam

MPS c netinMt
Patrols and InspeaeonsEM mile for 01I entIM a tiG
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The top 50 riskiest miles represent 49 of the system risk

1511MLMIMENTIOPffiN

19000

15000

£ 1000

Cumulative CPZ Risk

OrII Prat Ione CR Ranked MU

111===PRIIRIONIIM=11E1

MINIM 002 ON

U
DRI5= 615 18

yye 78aIresurERI
rue

7
fr

a

minor stOwN

KONOL1

ffile0

808
MM
IdlOMETOw

mr001110

s Ea

rat

ffi

7180

0
1ZS 436184

1208 092 4852

1 Offi

1829

2268

226

az88

on s ro

001
0 01

017

02gt

0406

046
00716

OAT
049
037

Key takeaways

INIffiratIng
25 of the 50 riskiest miles wiffiln PGE rffice

territory
would reduce 7059i of

PG855 total wildfire risk

ReagOn it is only 050814 because this Is across all circuits In 01108 I29001 mllesl

On ea
projert a more granular

risk spend efficiency mn a will be performed on

02 990 basis once the project orally xopat similar towbar 4211009 on the Item 11011586

circuit
protection

zone
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2021 Dx Model

In the effort to priordize circuits 202101 Model continues advancement of risk model capabilities compared to earlier models

mstherieless

scene

gonmenents

PRIORITIZATION DETAILS

Make ignition predictions at a scale of 100m 100m

Pixels along the Os grid

Sollsup pixels to Circuit Proteetion Zones

or each pixel essigroisk score hosed upon the product

of

1 Likelihood of
ignition

2 Effect ols potential ignMon

VT

celtkellhaork via ignifion prediction Max Entropy

VEffect Ma

it Ignition spread Technolylva

2 Ignition cornea uence TechnokrIva

RISK EQUATION

Wildfire risk=

Loge X Cone Ignition Spread X

Consequence

Ignition likelihood

The likelihood of
ignition

in 100m x 1120m
pixels

Ignition spread

The likelihood of
ignition

spread in looms Nem
pixels

Consequence

The Consequence score is the effect on structures and

natural resources in 100m x 100m
pixels
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2021 Dx Model EVM Model
LoRE Ignition likelihood calculation

Wildfire Risk = 1RE re igoov Spread Consequence

Ignition
liWihood LoilE ens determined based on probability analysis

predicting
Top 10 feeders with the highest predicted count of

Ignitions In 100m ibe model was trained on Ignitions to fires season V80etatbn caused IgnItIons

y Min awe rerw

1061aram

model Pm
Maximum EntropyT pnneiple

of maximum
entropy

stanthattne

Isthe one with the largest entmpy In the mntext of preciselyad prior

data

GARBERVILL E 1103 0 000338

FRUILAND 1142 0 00033

FROIT1AND 1141 0 000274

GARBERVILLE 1102 0 000205

BEN LOMOND 0401 0 000245

BEN LOMOND 1101 0 00024

CARBERVILLE 1101 0000210

NOOPA 1101 0 000216

FELTON 0901 00002I5

P4RADIF 16 0 000204

11211====
Obser4 totelliall ignitions 20154018 401 R2Auco737

110P111 01161outorsemplel
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2021 Dx Model Conductor Model
LoRE Ignition likelihood calculation

Wildfire Risk = LoRE Lo igooll Spread C0lisequetwo11=10
likelihood of at least one Ignition per year at a given 100m by 111Im pixel locatIon

Variables twortance ranitlng11211=
Top 10 feederswith the highestorobabllityofignItIon led by asset fallure

RESTA 1101

11110i5E1105

814 BASHYL101

APPLE111111101

Amp EvE12101

OARPOISE1103

culms

11011101
CUCREEK 1101

MR616E1106

Ptedicted 3181 xFro

Obsernetl total 11010 2 242
11004000761100mple
110LAUC Pm
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2021 Dx Model Technosylva Modeling and CoRE Calculation

IGNITION SPREAD

Wildfire MIL Le116 CoRE Spread Consequence

11=1
Ignition points were selected within a 200m buffer around PGEs asmts

creating a grid of 100m squares 25400M
FOT each point on the grid pkk a date from the worstweathetdateSM32

Simulate a Pre and let it bum for3 hours using underlying uel and

wmther conditions

Simulation resufts were aggregd including acres burned flame length

rate of spread buildings destroyed and fire volume

Pixels were then averaged across Cfigs to create consequence scores for

CP2s

DOSOSUCtiVe fire probability

t1 dertructive fire probability is calculated CO each of the 255k FIFT11

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

following criteria

ItAcres rnt so 300

Of Building destroyed so 50 Or 1 FPI 3

3 Fire behavior index Milo

CONSEQUENCES

Mare Risk = LoRE to
Igultlon

1111=
Within Pb SC the Meteorology learn is we rking with Technosylva to

creaw fire spread simulation forevery 100x 100m pi within HFO3

regions gy leveraging the lechnowlya fire sprd modeling outputs and

historical Red Flag Warning shapefiles consequence model are developed

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

grid
level The steps implemented included

1 Ulculate antlFireSizeProbabilities

Teohnosyrva
a red

Flag Warning CMS shape The from National aer Service

to re used to calculate the Probain al Oa fine size
given

an
Ifirntlon

and

probability
of RPM at fig

pixel
level

Calculate precallbrabad mAvr coRE

AdAVF Conn values at trench NIAVF Genf values et IX Fran Level are

calculated

0 Calibrate NIANIF Cord wrt Ignition Driver

average Calif hem the wildfire bow novel sosnnininianitennoeetretion

factor across all nicely this method erewrves the relative consenuence

difference between loom owls
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Redacted for Privilege

i
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=En=
awl identifies

highest risk in tree

dense areas based

on fuels

fechnosylva SCorp

MAVF identifies

locations in the foothills

based on oinkty of

ignitions to ladder

from grass to Chaparral

to trees more readily

While
densely

forested
areas

have the uels
to support 55O5OspllS 515 1 i5me50155515155 en Igon to propagate to

the tree

resides

Foahill
regions

have an even higher MIconsequence due
to

the MOM readily
available fuel labder

to treetops

Vegetation ignitions are
still

highly
correlated with treesand fuels
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The topqmphicoosetronlegRIMIasertmaed kom a US dtal

k11<isae ewn teEnniut

26

PGEDIXIENDCAL000010893


