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Evolution of the LTIP metric from units of work completed to

amount of risk being reduced

System

Hardening

Substation

Enablement

Enhanced

Vegetation

Management

EVM

20202022 LTIP Plan

Risk Exposure Count of circuit miles system

hmdening in High Fite Threat Districts CHM and

High fim Threat Leas 71FRA Goal was 1021
circuit miles over 3 years 235 miles hardened 010

in 2020

352

ggy

itay

9020 902 2022

Number of substations out of
possible

fib

substations that are energiyable during a

Transmission Level PSPS event

62 high priority substations are now operationally

ready within OS hours LTIP 3yr20
target

= SO

substations

No metric was established for EWA

20212023 MP Plan

Risk Extynoure Count of circuit miles system hardened in the 7113

and YR area Less focus on number of miles and more on risk

Risk Profile Majority of system hardening miles in the top 20 of

the IIFTO CPs fire impact areas and PSP5 impact circuits

Kladery7ounding and Line removals

mocaroce

Improved identification of higf7risk lire conditions and better

tailoring of operational actions to respond to highrisk Ptrents end

events has decreased the nea for substation energication during

PSPS events in 7020

Replace the Substation Enablernent metric forthe 202120123 LTIP

Period with Evra Risk Reduction Public Safety Metric

Quantifies the risk reduction obtained at the location level and

counts the number ol miles work in lice impacted areas to add
repeat lire danger loom PnetiN boll foe

Assumes execution of the 100eer Enhanced Vegetation Management
Nen averaging 2120 circuit miles annually for 20212030
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Risk Model and Risk Quantification
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LoRE CoRE

The likelihood ota risk event LoRE is the relative frequency ota I The consequence of a risk event CoRE is the averageimpact cattle

specific
risk event occurring risk should it materialize across key metrics Safety Reliability

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

ignition occurring Intim case Mwildfim iiskttonsequence containsserious injuries

fatelltbs property damage 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 multtattribute scorethat can inform risk based decision malting

Ignition Model

Likelihood
ofIgnItkin

modelingprediceng

ignitionsatthecit
protectionzone

Fire Model

Melillo of Smaci X I Compuence

deteMr911525013

tdyOOS000t5000
PGKEendrechnovOra

consequence
commerationiracusee

Ifiepotentiel ineact

an wildfire

Other

Considerations

CV Rote

rad dinaddltional
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Enhancements implemented in 2021 Wildfire Risk Model

1212111PREEMEInel

manes

2018 Risk Model

Improved

Predection o

High

Cansequence

Fires

1111=1

lea mode tra

o on events

EIRIRLMEMM

2018 Risk Model kaIRLIPI=11

Proreasion of Wildlond Fre Ladder Effect

°FIF
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Risk models provide risk buydown curves to guide workplan

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

magnitude of potential majerts and ran compare impacts of programs with mried effectiveness Me visualimtion helps to highlight Me osesalidaden of risk

hy mari as you move dawn Me priorhiration list

1

C
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m
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v
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h
te

lu
t

R

10000

2018 Model Risk Boyclown Come

0 Ier

Too 100CP
addrmn45

el

CPZ Ranking

2500

110003

tOes

5 °

oio

cez Rentim

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

between the two models
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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

M Do you happen to hvve the

21118 end 2021 gloplown curves for

System Hardening and EVM

Equipment Failure Remaining Risk

Enhanced Vegetation Remaining Risk

urn

IOW
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Project Example Keswick 11011586 Circuit Protection Zone

Keswick 11011566 Circuit Protection Zone

66 Miles in total the 100m 110 squares are the absolute risk values Wreath

section °Mat protechon zone

The total protection so ne absolute risk score is 4886 risk units sum ot all the

100rn squares 51000 00r0M1

Average risk memorial squares gives
the CP2 mean risk scare 125

OMMEITM===CE===IEMIM=
MEn12
W=Eff=fr 7ffiGIEMmi =IFM

Tolal Cost

sunmeeokspentletrismce
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25020

zo000

15000

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

hardening in 2021

Mean CPZ Risk

1000 2101

Rank 9412929

Cumulative CPZ Risk

0 5020 10000 1500 20000

au Poore madcircuit Mew

OPEGONIA911

11020115291

447PINE114122600

MARIPOSA 210190130
5151110902111688294

9011011012111100

UPPER UTE 1101CP

UPSWIPX11011ERE

INIDDIFTOWN

1102102510

1102940

MARIPOSA 2102241554

BUCKS CREEK110190

011100 2100304W

MIDDLETOWN 110108

MIDDLETOWN 1103030

002 316 ORM
50 106 001

006 012

001 013

005 016 130 520

10 117 126

666 83 116

121 1201 2 6656

561 165 006 5170

01 1029 077 10111

429 2255 073 955

09 073 219 gyp
070

1180 1788 032 15183 061

6656

OBI

006
003

1217

0406

Key Takeaways

Mitigating 25 of the 50 riskiest miles within PGEs serviceterritorywould reduce 05
Of P681510101 wildfire risk

Some of enese segmenh are relatively small and may he the resultof edge effects

Howevertrends in the dam such as the Middletown
circuit MghligTh areas of high risk

were more extensive remeshation can orcur

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

and mitigate the wildfire risk access thesecircuits and location° complete these in

2021asa stretchtarget
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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 descd this

CPZ such as

likelihood of fire

pree

Spade canaPY
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 Life Cycle

Preliminary Field

Final Soaping

40 Estimating

41 Dependencies Contracts

111FApprovals Scheduling

ORO Construction QC

€11mmommill

PIMP Risk Per

iiLLSZAtMgalial

20 zOn9

12 143

104

346

E=1
MPS

Mitigation

1096 NNW OV

Fstimating

CelraPnght
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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 Line 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

747622sndtoll=Wildfire
Mitigation capital

spend bulk of which 624294921 Hardening in

2021 consistent wthe Settlement forthe

20202022 62C WW2 fomcast escalates 2021

hy 1596and 2023fotecast m2161622021 hy

3096

wor

Progrernflurartion

Execubon of the 132ur plan focusing On 900

20C212022

2021

2022

2023

20212022

Systorn Haning 1212266

5
350

396

1051

320

3660

416

1103

350

203

5

1209

es el system hardming work f or specific riskprier

11¢ total mileage of the proposed zonProjecoortfoliowas saas

the threshold goal 11P 05for 20212022 and 20231112 05 goals

reflect escalation of program funding level The target and stretch

212 212 10 20were set as 596 and 1596 higher tespectively
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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

ProgTemFundI

em NM program in 20212022 and 2023

respedvely lin aggnment with 138

UnttCosts

MD can we say anything here about cost

assumptions

Program Duralon

Assumes ezeunionotthe 12 year Enhanced

vegetadon management IlanzonZ0

Enhanced Vegan deanadement ECM Tanntta

2021

2022

2022

202120n

2120 1226 2430

2120 2226 2438

2120 2226 2438

6360 6678 7314

iargas ors miles eriAlcyrieri411

The total mileage Of the proposed 2021 Project Portfolio was set

os Me threshold goal CLTIP 05 tor 2021 The Mrsetond stretch

goals 1318 1020 were sel as 546and 1596higher respectively
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The Wildfire Risk Model is used to develop a Risk Buydown
curve for potential System Hardening projects

30000

25000

5 an

O000

Unaddressed Risk System Hardening

2021 Wildfire Risk Model

The
nos

10 ordsk

repro900 miles

re
Thema cvz miles

represents MO of dsk

ike top zo OPLs Imean NIA2k

nr inks SPA

The top 39of Crl miles

represents sox al the risk

MOOD 15000 25020 MAO

Ona10020

Buydown Curve Conceptual Overview

The risk buydown curve shows the amount °frisk

t can addre sserl wi every subsequent nnle

or CP2 that is mitigated This view shows the relative

magnitude of potential projects ansl can compare

impacts of prastrams with varied effectivenessThe

visualizstiun hely to
highlight

the consolidation of

Flak bv mile as you move down the pnortazation list

The following table summarizes the mileage and

LYZ coverage alonothe riSk curve

MI

11016 40 Mk
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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

izm
e

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

undergroundingorline removal

work Inthe system hardening

projectportfolio in 20212022
and 2023 respectively

LT 17 score is 0 if

condition not met
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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

4r

and

ns to at

PAM
Safety

Environmental

foutraalon

rierrntlim

Veg Management

Pm Managers

A1111411

Com rikl

644ement
antoreenta

Customer

Ed cHE ri

Example Shingle Springs 21091219372 81 Dorado Caunty

rE1

1R35598 554 159 296 4954

149342 554 227 351 1360

1813222 554 1018 152 1048

gt

Segmant UeZ
ritbad

GuTdanes

I0770679
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Utilize the 2021 wildfire task toodelto inf own the priorifizefion of current soaped work while rnaximizingthe 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 HffiCi The workplan will focus on

induded in Scope Additional Review iCoinplete partial CP2s

CPLs currently in construction Construction ready prOjeCIS

CP2s in she sop 2036of MAVE Risk CPLs Estimating comp projects awaisine

ECOP and MPS Projects dependencies

Highest gist Area tffilm 732 Mlles Addressed3061 ROMS Reduced12155105M

Focus
exclusively on the highest Tisk aea MHOS and utilize

resources to complete KED EC tags and other nonhardeningrapftal

viiicttled
in ova

Current scope of highest risk area miles

Wilit=t1M11

Highest Risk Area Meese 732

0113117111ME

rataAmize the amountof system hardening woffi thatcan be

completed by carrying over all construction ready work for 2021

Included in Scope

All cumentconstruction ready 2021 system hardening projects

Highest Risk Area Miles 72

stiles Addressed 732
I I

Risk Reduced 106300996
I I

Miles Addressed 2591S
I

Risk Reduced 3027 0196
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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

0 0000Nes Are 0 ITee crorvnThmace lue WPM O to muee am intenseO up omen tnwremtwl io

Inte MM and wady de Maa1
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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 destmenve 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

28
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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 25000

20000

15000

100150

2012115415211elaisk 131212noinCune

0 1000 1500 2000 2500 IMO 2500 0000

we nankin

L
35000

1
10000

5002

o

2021Nlodel51050plown Curve

Top 100 CRUMB

SOO 1000 15C0 2000 2500 3000 1500

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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25000

2000o

EC 10003

The top 50 riskiest miles represent 49 of the system risk

Mean CPZ Risk

Rank RECP23

Cumulative CPZ Risk

I 5000 10000 152000 20000

Omit Miles

111200211042

10325391

4P10E1142226G

MARIPOSA 210190130

51510PRO2111688203

MOLE IOWN

UPPER 1414 1101C13

100935 1101100

INIDDIFTOWN

1100100610

000211 110640
MARIPOSA 2102241554

BUCKS CPPEK110120

I235149 21092005

MIDDLETOWN 110205

MIDDLETOWN 1100000

002 010 ORM
200 106 001

006 012

001 013 04
005 016 130 520

10 117 176

666 83 116

121 1201 2 6656

561 165 006 5170

01 1029 AT 10111

129 2256 073 655

00o 2202 023 219 0420

201

2400 4208 032 10083 OM

4555

OBI

0020

0020

0170

04436

Key Takeaways

Mitigating 25 of the 50 riskiest miles within PGEs serviceterritorywould reduce 05
Of P681510101 wildfire risk

Some these segmenh are relatively small d may he the resultnf edge effects

Howevertrends in the dam such as the Middletown
circuit Mghligh areas of high risk

were more extensive remechation can occur

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

and mitigate the wildfire risk across thesecircuits and location° complete these in

2021asa stretchtarget
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