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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 Fie Threat Districts NM and

High Fire Risk Areas HERA Goal was 1021 circuit

miles over 3 years 235 miles hardened TM in 2020

gee

211

142

213212020

ECIME171

Risk Exposure Coo of circuit milm system hardened in the HMO
and areas

Risk Prof SO of system hardening miles have to be high risk

miles I
ligh

risk rniles inckgfe
17 Top 20 96 of the risk buydown curve

2 Fire rebuild and 3 ESPS mMeran raes

Risk Effectiveness Prioritizes higher risk reduction mitigation options

Wdergrounding and Line removals

Equipment sasure Ramming auk

MAEHo lecount of EWA miles worked in Rlsk Exposure Count of EVM miles worked in the HETI and HERA

HET° and HERA areas1800 miles per year 119

Risk Profile R096 of EVM miles worked in the top 2096 of the 1IFITts

includes Fire impacted areas

Risk Effectiveness Execute workconsistent 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 relatWe likelihood of an

ignition occurring

CoRE

The mnsequence of a risk event ColiEl is the averageimpact raffle

risk should a materialize across key outcomes Safely ReliabiaW

Financial

Intl case of wildfi lid consequence containeserious injuries

Magda propertydamage and impacts to reliability

Risk is the product of the likelihood an ri consequence of
a

risk event

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

combined rtilla in a multi attribute score ran inform risk based decision making

Ignition Model

fikdihead al
ignition

tenitionlikeiniminr

2021 TO11¢11111B0Mg

°=71Al

Fire Spread Model

ukailhowl al Spread X

cierennineclinseriona

studymmludedbir
consinersuonstocusea
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IF Enhancements implemented in 2021 Wildfire Risk Model

neErassion

Wu
My

=1612

=ISM W7

Teehnersyhmi

1M1c Nem resoludem

Progession of Wildlrml Fire Ladder Effect

2a71

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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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

tal
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

411111

2021 Portfolio under review by Wildfire Governance Committee

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

scope

Included Scope

20000

r loon

The Ttao Regrets Man is an initial scope of work

forMe 202 wildfire seasonMat msts hi Me
highest risk locations for either experienced or

predicated fire risk This scope of work will allow

for the system hardeningemoution teams to

remain
fully

utilized while COI mation ol the

remaining workplan is underway

The system hardeningteam is requesting approval

To rnove forward with this initial scope of work

tromMe uiildfire governance marry

50 1101 10110 2000 251XC°
High Risk Area

Miles Projects Risk Reduction Miles Expected Case
Mai

per

171
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4
25003

200Do

stiso

1000

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

hardening in 2021

Mean CPZ Risk

y0 2000 4000

Rank a CP78

Cumulative CPZ Risk
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011805

07181911

18087087011 OA
orterefiroWN

I
2

561

068

829

005

1765

IAA
2258

2207

2308

1788

088

MT
073

072

012

51A
1081

955

213

870

15183

0896

088
08716

006
02198

0108

Key Takeaways

Mitigating 25 of The 50 riskiest miles within PGEs senricererriThry would reduce 0596
of PGEs total wildfire risk

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

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

were more extensive remerhation can occur

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

and nilagate the wildfire tisk across Thesecircuits and locations to complete these in

2021 es a stretch target
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Enhanced Vegetation Management

14 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
0 2 0 20

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

2012020

Final Decision on EWA 2021 Plan If

feasible

Decision Items weeded for Inspections

2021 Work Plan

Close out Completed Action Items ORME
Derision needeel on Inspection Initial

views of 2021W0 rk Plan

Decisions needed no Repairs 2021

Work Plan

Tier I 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 Project Example Keswick 11011586 Circuit Protection Zone

1101566 Circuit Protection Zone

66 Mlles In totallhe 100m a 100m suoarcs arethe absolute risN valueeh section adult

protection
AWN

5 total prottroon zone 505aCta risk 5core1515551 4 units isunt of at loom ccares

tne

Av 15
score

of all the sqeres ev5155 mpan risicscore of 15

4635
I

3932

Overall Mlles

UG System Neniening

5551

1111111 Gesle

WV itesavot

$NW per unk ef risk
IRSEI

c5 1 66

Ass

Benefit Dumb 30 years 011 and 60 for UG

Routine veg Tree count NM

P7SrolsanI77ortsnairnii re for
011 and= nide
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The top 50 riskiest miles represent 49 of the system risk

15000

15000

£ 10000

Cumulative CPZ Risk

arta 8aan xenn 004 aanlanl mil

11210=1M1271711111101=1

81180

8122811

01218221

822122

111===1111111MOPPIM=11E1

626 708 12

1204

10180121 21
18102180 0 1829

820 229 1288

VEL 020 226

M1812170°WW 4111111 27820 g8

432184

084

001
0 01

OMR

ozne

osmv

007
002
009

ICey Takeaways

25 of the 50 riSkieSt PG 1111
lerrhary

would re90592 of

Peees total wildfire risk

Reason if is only 059m4 because OM Is across all Moats In HMOs I 2S000 milee

On ea prefer a more ranalar risk spend efficiency
culeion mn a WO he Pe

an NPV basis once the project Mule woo sine to whal is shown on Me Neswaral
circuit

protection
zone
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2021 Dx Model

In the effort to prioritize circuits 2021 01 Model continues advancement of risk model capabilities compared to earlier models

IC PRIORITIZATION DETAILS

IAkeinUioonnpheredoictxgioriLs

at a scale of 100m x 100

lei

mM
gollsup pixels to Circuit Protection Zones

or each once assign osk score hosed upon the product

1 Likelihood ofigniton

2 Effect of a potential ignition

Awn

NaliComponent

12erz

911kollhaork via ignition prediction Max Entropy

VEffert 00
DJigion spread Technolylva

2 Ignition consequence Technolylvo

RISK EQUATION

Wildfire risk=

Loge X Cone Ignition Spread X

Consequence

Ignition likelihood

The likelihood of
ignition

in 100m x 100m
pixels

Ignition spread

The likelihood of
ignition

spread in looms 1GOin

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

ROdfire uAt = uoixE co ignmov sproad consaquanea

Ignitions In 100m pixels The model was trained on Ignitions to fires season

T Variables impedanceft1111111111=
Ts

TorT5a

medal Twe
Maximum5ntropyTIR pnrciple

of maximum
entropy

siatthat the

istbe one with the largest entnopy In o3ntext of preciselyad prior

data

Top 10 feeders with the highest predicted count of

vegetal= caused IgnItIons

GANDERVILLE 1103 0 000335

FRUITLAND 1142 0 00033

FR1ATT AND 1141 0 000224

GARBEFRALLE 1102 0 000205

BEN LOMOND 0401 0 000245

BEN LOMOND 1101 0 00024

GARBERNLLE 1101 0000215

HOOP11101 0 000215

FELTON 0901 0 000215

P4RADIF 16 0 000204

Obserw total Hall ignitions 201540181 401 n2puco737
110CAUC 01161out4smplei
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2021 Dx Model Conductor Model
LoRE Ignition likelihood calculation

Marc Risk = Lo Co lg Spread Consammo

lellimed of at least one IgMtion per year at a given 100m by 11Xlm qxel kcatIon

Varlablernortance11211=
3na

Top 10 feederswith the highestorobablbryofignItIon led by asset fallure

CRESTA 1101

0100003115 00p
814 M51111101 0000

APPLE XIII 1104 000
FVFIX501 000

OARPOISE1103

UPTIS

PAPADISE1101

CE01 CREEK 1101

PADISE1106

Ptedicted annual wro
bun total IIFTD

Ignitions i201 2010 242
1100400076000mple
NOLAUC 01outsero1
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2021 Dx Model Technosylva Modeling and CoRE Calculation

IGNITION SPREAD

LoRE CoRE tion Spread 1115113Ce

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

creating a grid ot 100m squares 254020Feach point on the grid pick a date f tom the worstweatherdateSM52

Simulate a Pre and let it hum for8 hours using underlying uel and

weather conditions

Simulation results were aggregated including acres burned flame length

rate of spread buildings destroyed and lire volume

Pixels were then averaged across Crgs to create consequence scores for

CIngs

DEISOSUCtiVe fire probability

destructive fire probability is calculated at each of the 255k TIFTID

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

following criteria

1Acres burnt se 300

of Building destroyed 50 Or 1 FPI 3

Suite behavior index FPI in

IC CONSEQUENCES

1111

Within PGE the Meteorology learn is working with Technosyhm to

create fire spread simulation forevery 100x 1130rn ph within HFO3

reWons Hy leveraging the lechnowlya fire spread modeling outputs and

historical Red Flag Warning shapefiles consequence model are developed

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

grid
level The steps implemented included

1 Ulculrete IIGNandFireSizeProbabilities

Tee M1neaa and Red flag Warning RFW Mape files from National Weather Service

to re USG to calculate the Prob al the fire siza
given

an and

probability
ofR et 10

pixel
level

Calculate precallbratedINAVF foRE

CoRE values at tranche the CaRE values at IC Tranche terel are

calculated

0 Calibrate MAYO Cord wGIgnItion Ortver

average CoREn1 the wildfire how model sosneinineanifunrrceioralicn

factor across all pixels this method preserves the relative conseeuence

difference between 1011n1 pixels
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Redacted for Privilege
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awe identifies

highest risk in tree

dense areas based

on fuels

fechnosylva yrorp

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 5505OspllS 5151 is mere 005555 5 en ignition toprep to

the tree

resides

Foahill
regions

have an even higher MIconsequence due
to

the MOM readily
available fuel ladder

to treetops

Vegetation ignitions are
still

highly
correlated with treesand fools
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asettow peraucede11em 61110 dotuet

dam vnopavOnfrtAPOMIT tlamet
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IP11100oporaphual
2
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The topqmphicoosetronlegRIMIasertmaed kom a US dtal

k11<isae ewn teEnniut
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