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Evolution from units of work completed to risk reduced

System

Hardening

Enhanced

Vegetation

Management

EVM

2020 Plan

Risk Exposure Count of circuit miles system

hardening in High Fie Threes Districts HEM and

High Fire Risk Areas HERA Goal was 1021 circuit

miles over 3 years 235 miles hardened TM in 2020

eet

SpZI

Mak Exposure lecount of EWA miles worked in

110 and HERA areas1800 miles per year

TER=
Usk Exposure Count of circuit miles system hardened in the HEM
and HERA areas

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

miles I
ligh

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

2 Fire rebuild and 3 POPS mMeran raes

Risk Effectiveness Prioritizes higher risk reduction mitigation options

Prdergrounding and Line removals

Equipment Ranee mammals auk

Rtsk Exposure Count of EVM miles worked in the HETI and HERA

Risk ProMe R096 of EVM miles worked in the top 2091 of the liFT0s

includes Fire impacted areas

Risk EffectIveneu 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 LoRE is the relanvetrequenoyff a

specific
risk event occurring

In the case of wildfire risk this is the relative likelihood al an

ignition occurring

CoRE

The consequence of a risk event ColiEl is the averageimpact of the

I
risk should it materialize across key outcomes Safely ReliabiliW

I Financial

I Ingle case of wildfire risk consequence contaMeserious injuries

fetelltles property damage and impacts reliability

Riskith productof the likelihood and consequence of
a

risk event

This method produces an expected value of impact across the consequence outoPmesand when

combined results a multbattribute score that can inform riskinarecidecision making

Ignition Model

WWI head of ipition

202111ladellngge0Mg

ignaransattnerirnat

orotertionzoneiCiPZI

Fire Spread Model

anemiama
studyranduckaicir

conswermonstonow
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IF Enhancements implemented in 2021 Wildfire Risk Model

1=t1

MilS=M
M=Elnl

ealmery a
atad

arrhe ISO
ntse ut

Progression of WrIdland Fire LAder Effect
WO GIME

vs
Rem Structures 1111 Max of destruct fires

Improved
Prediction of

High

Consequence

Fires
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Risk models provide risk buydown curves to guide workplan

The tisk buydown curve shows rhe amount of riskrhat ran be addressed with every subsequent mile or CPZ that is mitigated This view shows the relative

magnitude of potential projects and can compare impacts of programs with varied effectivenessThe visualif ation helps to highlight the consolidation of risk

hy mi as you movedownthe prierhirotionlist
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2021 Model Risk Buydown Came

H011201111tlell
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IInitlng
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Systent Hardening Riak BOduwn turves itighlidhl the significant shift of where die too 100 CPZ 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

411IRO
Preliminary Field

Final Scoping

Estimating

11u
Dependencies Contracts

Approvals Scheduling

4MConstruction QC

4111111

2021 Portfolio under review by Wildfire Governance Committee

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

scope

Included Scope

20000

z

10 003

EcOPOnesdmaPnEd

ECE=IIM
=Er

The Ttfo Regrets Man is an initial scope of work

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

predicated fire risk This some of work will allow

foo 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 wildfire governance merry

5000 1001 15000 20000 25000
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Miles Projects Risk Reduction Moles gummed os
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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 yoop 2000

Rank of CP

20000

ISA=

mow

3 mos

Cumulative CRC Risk

0 50 10000 15000 MO 25000

Privrimad arson miles

Co4POIL

XIAPIPO

SNENER

WOO
UPPER

KFSAVICK

NODDI FrOWN

EC=
001
0 0
0 O

004

1204 092 I 4556 029 I

IIII
OM 5130 OA

MAROS EI

BUCKS a 25 2255

MT

11121711111111 110 24778

OM
012 15103

It

My TaMirwelff

Mfrigating 25 of the 50 riskiest miles wtthin PGEsserviceierdlory would reduce 059S
of P62210 10141 wildfire risk

some of these segments are relatively
small and may he the 50000 05 edge effects

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

were more extensive remerhation can occur

The team reoommendscrealing a strike team to assess the most effective way to address

and mitigate the wildfire risk across thesecirants and 0046090 00 complete these in

2021 as Wretch 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 entrees In Ae database

ITTOs

FralImPel results
are

rolled up to
higher

level 62 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 askrnoto mdsting tree Iva

models were bulk to
predict

estimated tree 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 operationalize work

Top 10 of VM Wildfire Risk

1646 Miles

141 CPIs

Decision

Top 10 of Tree Weighted
VM Risk

1056 Miles 1430 Miles

49 CPZs 67 CPIs

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

areas as high impact arid should be prioritized for EWA work

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

milesinvolvingatotalof49CircuitProtectionZonesCPZs

RiskTlero1096

lOgeno110950072

CirouitProtectionZoneswithNoRegretRemainingMilos

6111122E111

LOIS

Posellulas11031S110
2321

1632

Rod1111101133410

Aulany11010297111260

Marko=210210306
itubon1102iOrcuit

lirsoleor
33SO

So1111061203oso

64oCroolt110166

10001109Circuithooker281217

IlemOnInaOno29879

Toad42749

Rental

Completed

nies

RemainingMilesTop1096ofRisk

Overall

125

Carton

WhiletheEMI2021workplon
is

beingclistussetltheBMreamseeksapprovedseopefarworkstarting
inOecemberthatinclueles1056eprior

totheapprovoloftheft2021work

Odd

14

PGEDIXIENDCAL000009962



1111=M1 M111
ENZIKEIE

Final Decision on System Hardening

Plan If feasible

Initial Review into Inspections 2021

Plan

Initial Review into Repairs 2031 Plan

Close out Completed netion Items

2012020

LiFI Decision on EWA 2021 Plan If

feasible

Decision Items needed for Inspections

2021 Work Plan

Close out Completed Action Items EIENEMISIE

Decision needeS1 on Inspection Initial

views of 2021W0 rk Plan

Decisions needed cm Repairs 2021

Work Plan

Tier I Overhea0Conductor

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

CZU lightningMee Fire Map

SourceALFME

burned

Damege Overview

destroyed

A
NO structures damaged

Iniury

Deacription and Obfereation3

thunderstorm at
produced

close 11000 bolted BFand started hundreds

of fires
throughout

Glifomia

The lightning strikes Initlatly Aar firesseparatelyknown asihe Womella Fire near

Davenport and the Waddell near Waddell Creek As well as three fir on what

old become the northern edge of the CR Complex fire

Two days alterthe fires began a change wind wadltIons caused rnese three

northern films
rapidly expend and merge growing quicIdy over 000 acres

The modellng complex of 1s wildfire is such that tt would require tddrkg Into

account the hundreds firesat were started ratherthen treating is as o single

wildfire
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IRM Project Example Keswick 11011586 Circuit Protection Zone

14edick11011566 Circuit Protection Zone

66 Miles In total 100m a 100m squares arethe absolute risN values each section of that

protection
1011

mot protection zone absolute Mk cove icereerl lisk units sumo tuum sguoros

ow on clinker I

Average iilcuore of mitake
stineres givee CR7 mean risk

score
of 15

Ert

Haidening

Hardening

lel

TaradCapHal eat

WV 7 dame taa

66 f 66 fi6

Discount Rute796 Cost
Escalation lantion39

Benefit Duration 30
years

br OH and 60 for UG

Routine Veg Tree Count 3076

MPS Costof

ReenengiainalbnilePatrols and
Inspections

iIkOUdkUGor
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The top 50 riskiest miles represent 49 of the system risk

03260N MAIL

25000

182320

10000

Cumulative CPZ Risk

soon 1DM0 15000

Mrs Proems naCP2 Ranked Milm

MARISOORM

On 0 CO

MUSE 801 013

manor aco 122

asp oss 7a3
SNESSEM

801

MIL O
asvalc 7a3

1205 092 I 4801 OMR

316

169

316

138

190 I 20

tonal risk

radZ62M

12
2s

I 43167

006
0 O
002N

On
ROMS

ra18

0 UN
MI20 O 1829 022 1091 OMR
IMMO 2 23 22 SS 073 M 22N

PM 0 OS 2161 OM a
2308 On

I
a 0 496

2788 Cs
I

151 8 008

key Takeaways

NC atIng
25 of the 50 riskiest Wes wfil PGE senrke

territory
would ruse 0595

Wrtel wildfire risk

Season it is only 059405 because this 0 across all circults in Hain I25000 rollesl

On ea projeM a more granular
k spend efficiency

culation mn a will be performed on

an NOV basis once the projttt atolls mop Rmlul 00 540050 is shown an the Keswick 11011586

circuit
protection

cone
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2021 Dx Model

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

MediadeliPre

same

R

PRIORITIZATION DETAILS

Make ignition predictions at a scale of 100m 100m

Pixels along the Deed
ftellsup pixels to Circuit ProteCtion Zones

or each pixel assign risk score hosed upon the product

1 lIkellhood ignition

2 Effect of a potential ignOion

VLIkellhaork via ignifion prediction Maetropx

VOrect 50

Ill ignition spread Technolylva

2 Ignition consequence Technotylva

RISK EQUATION

Wildfire risk=

Loge X Cone Ignition Spread

Consequence

Ignitinn likelihood

The likelihood of
ignition

in 100m 100m
pixels

Ignition spread

The likelihood of
ignition

spread in Nome ICOm

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

wgdfine Risk= Lo cRE Jgemov spraad consaquenoa

rIt1=100muc traoned=1onsilm
to fires season

1121111=1

blorimeneropyThe onrciole
of maximum

entropy
5athathe

Istbe one with the largest entmp mat of preciselyad orbr

data

Top 10 eeders with the highest predicted count of

vegetatNn caused Ignitions

GARBERVILE 1103 0 000336

FRUMAND 1142 0 00033

FRON1AND 1141 0 000224

GARBERMLLE 1102 0 000265

BEN LOMOND 0401 0 000245

BEN LOMOND 1101 0 00024

GARBERVILLE 1101 0 000216

1100190 1101 0 000216

FELTON 0901 0 000215

P4RADIF 16 0 000204

Obsen totellIFT0 ignitions 201540181 401 R2puco737
IlUCAUC0116114sarnalel
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2021 Dx Model Conductor Model
LoRE Ignition likelihood calculation

ildfiRiSk = LoRE L0RE Igmban Spread Consaguanre111=0
11100d of at least one Ignition per year at a given 100m by 11Xlm pixel brat

Variables importance rarlidn

121111111=1=1111

RESTA 1101

PARADLSE131 00009a

814 0000911

maimEmu 1104 000085

Amp FvEas2101 00079

pp1015E1103

culms 1ms 00oom

M1045E1104 0l00S7

CEDAR CREEK 1101

PADISE1106

Ptedicted annual VIRD
igni0ons ever freeOEM totallIFTD

IgnItIonS 21 242
110CAUC07611nample

11011101outserP
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2021 Dx Model Technosylva Modeling and CoRE Calculation

IGNITION SPREAD

WiWareIsla Lo116 Cola Spresa Consequence

111=111
Ignition points were selected within a 200m buffer around PGE assets

creating a grid of 10031 squares 254000
FOr each point on the grid pick a date from the worst weathetdateS MS
Simulate a Ore and let it bum for3 hours using undedyingfuel and

wmther conditionsSW results were amregated including acres burned flame length

rate of spead buildings destroyed and lire volume

Pixels were then averaged aorocsCpletoongate consequence scores for

CP

Destructive fire probability

Ode structive fire probability is calculated at each of the 2SSOHFOD

locations betaking a ratio of number of simulations that met the

following criteria

Itacres burnt h= 300

2 Building destroySO Or 1 FBI 3

3 Fire behavior index MO>

CONSEOUENCES

Wildhre Risk= co

11=11
Within 30 00 the Meteorology team is working with Tech nosylva to

cream fire spread simulation forevery x 100m pi within PPW3

reWons By leveraging the lechnosylva fire sprmd modeling outpMs and

historical Red Flag Warning shapefiles consequence model are developed

to distinguish the consequence within the HMO tranche at 10Orn x 1COm

grid
level The steps implemented included

1 Calculate lirW and Fire SizeProbabilities

Teebnosytya
and Red Flag Warning PM

silane
tiler from National eqer See

to ria USG co calculate the
Probability

of the lira sir
given

an omen and

probability
of PPM at IC

pixel
level

Calculate preoillbretecINIAVF ColtE

LIAPF CoPF values at tram Pm 11AVF Cent values a PiOrn nche twel are

calculated

0 rallbiete MATS font wrt Ignition Driver

average ColitE laom the wildfire howale modal Boergnlnaanifernicoltreticn

factor across ail awls Wiz method preserves Ow relative conseeuence

difference between loom owls
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Redacted for Privilege
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1=11=1111=1
FE identifies

highest risk in tree

dense areas based

on fuels

Teehnosylvo score

MAVF identifies

locations in the foothills

based on ability of

ignitions to ladder

front grass to Chaparral

to trees more reodily

While
densely

forested
areas

have the fuels
to support catastrophic fire

it ismer ellikultbe
ignilion to propagate to

levee
resides

Foahlit
regions

have an even higher
wildfire consequence due

to
the more readily

available f uel ladder
to treetops

Vegetation ignitions are
still

highly
correlated with treesand fuels
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26

PGEDIXIENDCAL000009974


