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Evolution of the LTIP metric from units of work completed to

amount of risk being reduced

System

Hardening

j
Substation

Enablernent

Enhanced

Vegetation

Management

BIM

20202022 LTIP Plan

Risk Exposure Count of circuit miles system

hardening in High Fire Due Districts HFTD end

High Fire Risk Areas 11FRA Goal was 1021 circuit

miles over 3 years 235 miles hardened TM in 2020

20219020 2022

Number of subMations out of
possible

Ent

substations that are energifeble during e

Trensmissiontevel PSPS event

65555 Prior substations are now operationally

ready within 4011555 MP 3yr 20I
target

u SO

substations

No metric wes established Of EVIN

20212023 MP Plan

Illek Expaeuro Coo of circuit miles system hardened in Me HMO
and HP
Risk Profile 80 of system hardening ndles have to be high risk

miles I
ligh

risk miles inchrde 1 Top 20 96 of the risk boydown curve

2 Fire rebuild and 3 POPS mitidedoe miles

Risk Effectivenoss Prioritizes higher risk reduction mitigation options

Prdergrounding end Line removals

z

Replace the Substation Enablement metric bar the 20212023 LTIP

Period with EMU Risk Reduction Public Safety nfleMc

Rational

3 Year
target

has been achieved

Improved weather forecasting capabilities
reduces the

criticality

of number of substations needed to reduce PSPS impact

Risk Exposure Count of UM miles worked in Me HFTD a HFRA

nuk Profile ROM af tvm miles worked in the tap 206 of the HMOs

lash Effectivoness Execute work consistent with defined EVNI scope
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Risk Model and Risk Quantification
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LoRE CoRE

The likelihood ota risk event Loaf is the relative frequency ota The consequence of a risk event TholiE is the averageimpact otMe

specific
risk event occurring risk should k materialize across key outcomes Safety ReliabiliW

In the case of rOldfirorisk this is the relatWe likelihood of an
Financial

ignition occurring Intl case M wildfim riskoonsequence containsserious injuries

Mantles property damage and impacts to reliability

lesk loth° product of the likelihood and consequence of a risk event

This method produces an expected value impact ecrs the consequence outcomes and when

combined results in a multi attribute scorethat can inform riskbased dedsion making

Ignition Model

Ukellhood of
Ignition

2021 niadelogpredeling

ignilionsett circuit

ProteonzoneM

Fire Spread Model

UtatilloadoISpread X Cormaquenee

determined basedona

ywaycoorwoceey
consieerationstocom
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IF Enhancements implemented in 2021 Wildfire Risk Model

1111111

=IR

Vegetation
inachlne

learning nono elan
gmatIonovonts

O Mont a

on goo I

ii=mi sr

N Mg

Progressoon of Midland Fire Lonider Effect
MAW Colin

vs
Roar Structures

11111m Man on dastnuonve fi

Improved
Prediction of

High

Consequence

Fires

5

PGEDIXIENDCAL000010223



Risk models provide risk buydown curves to guide workplan

The risk buvdown curve shows the ammonia risk that can be Mfr eased wiat every subsequent mile within a CPZ that is mitigated This view shows the

release magnitude at potential projects and can compares impacts programs with varied effectiveness The vistialirarion helps to highlight the

consolidatien of risk by CPZ as you mime down the prioritization list

1

20000

2018 Model Risk therclawn Curve

ion MONS
addrcan055

Ion cip3213no1

_ Lao cn e1

Mt Rankine

y S000

E 0
a

o

0021 Model Risk Buydown Curve

ICO1201111tlell

ropICOCP12018b111

CPE Ranking

Equipment Conductor Risk Buydown curves highlight the signifirvnt shift of where the top 100 CPZs are

between the two models primarily as a result of the shift in the consequence model
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The top 50 riskiest miles represent 14 of the system risk

£
totalO

OREGON TRAIL

1103E95391

GoaGE 1124226 G

CPZ RiSk
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65145811289 2111688294

In DLETUNal 110368

611012Ir0Wry

1102302610

KGROLO 110296008

MARIPOSA 2102241564

206824 120268

DEL WS 2109378446

GROOLETOWN 1102G8

rallOGItTOWN 1103830

Carrair Prolottion Sam 612129144 Minn

091

428

022

2480

78a

1202

1 760

1829

2758

226
2308

4788

92916

042

OAT
OAT
929
02379

Nay Takeaways

klitillating
25 of the 50 riskiest miles within KU sew

territory
would oak 90598 of

PeNEs total wildfire risk

Reason it only 0596 is because this is across all circuits in H1 1D I250GO rtilleS

On ea prof a more granular
risk spend efficiency

culation mn a will he Pe

an NPV basis once the project isfulty won straiten mineral is shown on the Neswial
protection
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IRM Project Example Keswick Circuit Protection Zone

66 Nies In total the 100m K100m squares arethe absolute values each sectlan of that

prOtea1011112

he total prottrOon zone alnqute risk uoreli4641111 units sum of all the 100m squares

alor tne

Awn iik al the
sqnsres eiwthe mpan risk sccr 1

=ELLS6121
T11 Ahn

TotalOR moniu MIA MSS
I

nun

frAgnI1

114mlening

Benefit Duration SO yemsfor on and OD Online
capital accounting

Roane Ng Tree Court Ihille516

P7trolP5 snal4InspenK7ansilriliZfor6 ane= mils for LK

9

PGEDIXIENDCAL000010227



Lead time to scope and complete projects is 1218 months

System Hardening Project Life Cycle

4610 Preliminary Field

Final Roping

Estimating

Dependencies Contracts

Approvals Scheduling

ORO Construction QC

01111

cus
exclusivehr

an the highest risk area miles and liae eess resources

complete VIM EC tags and other nonhaniening capital wor k

Addraa732 Nigh aisli AreaMi 732 MA clued10670

ffifil=119

Maximize the amount of system hardening work that can be completed by carrying

over all construction ready work for 2021

Milos Addrev72542 Rick Refluml 30270199

Utilize the 2021 Risk Model to inform prioritization of currentscoped work while

maximizing the amount of efficient system hardening that can be completed before

wildfire season

Milas Adirmased
114M111lisk

Axe 732 Mak Reduced1243105N
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System Hardening

Conditions

firgrldrr L1111010

of system hardening miles haveto Meirisk miles over the tiimekrear

Risk Profile ilifigh Nab daRnad ar

1 Top 2011 of OA own curve

UndargraundInsaver the threeyear period or
TIP 101

Illsk
Effectiveness

10161inslkigrkurviling or
Im11mo in System Hardening project portfolios

pawn
Count of circuit miles

ssstern
hardened in tbe 111111 and 11111k

Svstern Hardening Targets Risk Miles

1 Basis of Me Sf9s is
to

allowlor
operational

execution considerations
including permitting

irreaMer related access and mobdemob efficiencies

2 Basis of Mo
tora

20 € khydowl
Risk reduction sifiestivenessfor Overhead HardeMne is estimated 6291 and

Ilndergroursfing or
Line Removal is estimated at 9916
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Enhanced Vegetation Management EVM
Conditions

ContlitIonl80E5M miles haveto M1111rislc miles over thethreeyearperlod or 11150

Risk Profile MOIR Mies dellnedas

Flre
Impacted

miles

Risk EfleetIveness

Acilleve recommcnded clearanoe

Remove overhangs above and within 0 fectof power Inez

Mitigatevegetetivefuelz under end edjecentto powerlines on targeted basis

rExposure

EVM Tarkets Risk Miles

1890 070

1890 2070

1890 2070

5670 6210

cons131entwrtriOlena Evaivatrgviawrtyorlayroaw2121

1 Basis the WM Isda allowfor operational mecueon considerations Including permitting weatherm11 accus arml customer approvals

top 209korrelates to 13516 of the risk on the risk buydown curve
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The LTIP targets for system hardening are set based on 2021

risk miles and program funding assumptions

Program rendRN 0 Wildfire Mitigation capital

spend in 2 consistent with the Settlement

forthe 2020202002022 forecast

escalates 2021 by 15and 2023 forecast

0001590207143096

Onitgoins

AssumesElifr
circuit miles of Overhmd

511 work and MrUnderground work

ProgramOrtrartion

Execution of the 139oar plan focusing on top

20circuit protection zones by 2032

2021

2022

2023

20212023

System Harclaning
101 Union

5
350

396

320 350

3frg 303

416 5

Targets are miles of system hardening work

The total mPeage of the proposed 2021 Project POMMIES WM
mt as Me threshold goal Erie 05for 2021

LTIP 05 goals in 2022 and 2023 rellectescalation of program

funding level

The target and stretch goals fLTIP 1020 were setae 56 and

15 higher rosPectiVelV

1= Minim imeing and enxinmrine costrfor fume omen Inane wok beyond 2021 milMo moor
Alikation Programs
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The LTIP targets for EVM are set based on work to be

completed over the remaining twelve years of the program

Preacren0Juretian

Assumes execution of the lavear Enhanced

Vegetation management Plan 2021zrezi

Evaluating viability
of 10year pace 2021

2030

Pi01M NIKI8

=0°fonred
respectively in alignment with Pun
1g entente will molt in incremental

forecast of
3er year

1131114312

AssurneMpecnilesol NM work

Enhanced Vegetal Management 102 Targets

2011

2022

2023

2021xon

n0111113i110111 Vgail619

18013 1891 1070

1800 1890 2070

1800 1890 2070

5400 5670 6210

iargas ors EVIVI week lorspaeifie

Pm Mal mileage of Me proposed Mal Project Porliono was

set as the threshold goal LTIP OM for 2021

The target and goals ITIP 10 20 were set as 59and

1516 higher respectively
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Detailed Project Level Signoff and Tracking

Wildfire Governance Review

Li of 2021 System Hardening Projects wil

be brmally approved by the Chief Risk

Officer

To ensure k focus and to ensure

other factors doom dilute Me risk

reduction objective

Mows judgement to be applied to

add tens 2021 Work pan transition

deem a big shift in Me risk model

List oI2021 Enhanced Vegetation Miles

PECific location will also be formal

approved by Me Chief Risk Officer

PGE Board Risk Committee

List of 2021Systern Hardening Projects

and List 012021 Enhanced Vegetation

Miles specific location will be provided to

The onsseard by the chief Risk officer

In 2021 Quartedy Updates regardini

progress on both System Hardening and

Enhanced Vegetation Management will be

submitted to the PGS Board by the Chief

Risk officer focusing on

Amountof Risk Reduced at the

Project Level from both location of

Urn project miles on the risk curve

and mitiganon That was performed

fine removal underground

overhead

Progrem being made on developing

2022 Nan
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111111

itt

A

HIT Description end Observations

thunderstorm Mat
produced

close to 11000 bolts of and started hundreds

of fires througho Glifomia

The lightning strikes started liras separatelyknown aslhe Womelle Fire near

Davenport and the Waddell RM Waddell Creek As well as throe fir on what

wouId become the northern edge of the CZI Caroler fire

Two days after the fires began a change In wind conditions caused these three

northern Vesta
rapidly eand and mar rowing quickly over 003 acres

The
modellnvorlryf VIntvAldflre

Is

std1
thot

7Id requIrerdng
Into

e
SourceALFME
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