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Evolution of the LTIP metric from units of work completed to

amount of risk being reduced

System

Hardening

Substation

Enablemen

Enhanced

Vegetation

Management

VM

20202022 LTIP Plan

Risk Exposure Count of circuit miles system

loudening in Nigh Fire Threat Districts HFTO end

Nigh Fire Risk Areas HFRA Goal was 1021 circuit

miles over 3 years 235 miles hardened TM in 2020

gs

SOSIMae 2021

Number of subNations out of
possible

M
substations that are energizable during

Transmission Level PSPS event

62 MP issodn substations are now operationally

ready within 413 hours 0m3r 20
target

50
substations

No metric was estalskshed foe EOM

20212023 LOP Plan

Risk fipoeuro Count of circuit miles system hardened in the HMO
and 10
Mk Profile 80 of system hardening miles have to be high risk

miles Ugh risk rniles inchufe 1 Top 20 96 of the risk buydown curve

2 Fire rebuild and S 5405 LinnIPLlon

Risk Effectiveness Prioritizes higher risk reduction mitigation options

00dergrounding and Line removals

z

Rege the swaaion Enablement metric cc the 20212023 LTIP

Period with EVM Risk Reduction Public Safety Metric

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 EWA miles worked in Ore FIFTD and HFRAPR 009d of 0M miles worked in the tap 2096 of the 0 12s

Risk Effectivenen Execute work consistent with defined EWA scope
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Risk Model and Risk Quantification
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LORE

The likelihood ota risk event LoRE is the relanve frequency ofa

specific
risk event occurring

In the case of wildfire nak this is the relative likelihood elan

ignition occurring

CoRE

The consequence of a risk event TholiE is the averageimpact of Me
risk should k materialize across key outcomes Safety Reliabiliry

Financial

Intl case M wildfire risk consequence contaMeserious injuries

fatalities property damage and impacts reliability

Risk loth° product of the likelihood Pod consequence of risk event

This method produces an expected value of impact acrz the consequence ancomes and ohm
combined results in a multi attribute scorethat can inform riskbased decision making

Ignition Model

ukanondedignionn

determined based on

niadelirippredeing

ienNionsatifie
circuit

ProteonzoneM

Fire Spread Model

116011134115proatl X Compmnee

determined basedona

kudycomuctcron
camikerationstocund
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Enhancements implemented in 2021 Wildfire Risk Model

Ml=11Mi

g=0

117=3

sl Wel a e

a

IM=11=

Progression of Wildianal Fire Ladder Effect
IAPVIF Con

vs
Rae

aurae 110km Ma destructive

Improved
Prediction of

High

Consequence

Fires
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Risk models provide risk buydown curves to guide workplan

The risk buydown curve shows the amount of risk that con be addressed Mb every subsequent mile within a CPZ that is mitigated This view shows the

reladve magnitude of potential projects and can compares imparts programs with varied effectiveness The visualirarion helps to highlight the

consolidation of risk by CP2 as you moon down the prioritization list

1

a

20000

loeco

2018 Model Risk Buydown Curve

0 1

Top MP
adelman055

el

100011121311
Loa cn e1

CP2 Rankine tee 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

6

PGEDIXIENDCAL000010298



PGEDIXIENDCAL000010299



25000

20000

15000

2 10800

The top 50 riskiest miles represent 14 of the system risk

OREGON FRAIL

1103CLIS391

ALPINE 1141276G

CUMUlatiVe CPZ Melt MARIPOSA 210190130

SNEPIIER021118294

44444441111

MIDDLE WWI 1103CD

UPPER Ala nolca

MSWICK 110115F

MInnlFrOWN

1102102610

NONOCII1102900

MARIPOSA 2102241560

BULAS CAEEK1101C8

DUNI 210906
MIDDLETOWN 11028

MIDDLETOWN 1103830

amuli ion lent Rs Minx

=71
002 002

0 01 003

0 Of 012

4 1 1204

081 1829

429 2158

009 226
On 2308

2180 4788

816

769

La

184

130 520

126

125 481

0 92 8856

5170

077 1081

073 855

03 219

0 72 15183

520

337

481

8856

5170

1081

855

001N

COIN

817N

0211

PUN
049
0475

0475

8N
0876

Key Takeaways

nolltIgat 25 of the 50 Inkiest rnlles within PCCs service Motto would reduce of

PC855 total wdlelflte tisk

Reason it in only 05 bee Nas is across all elreults in OFTNs 125000

On each reject rnon
granular

rint spend efficient
calculation can a will be perform

an NPV bests once lbe project is fully soup NLar to whet N shown on the awn 11011586

eIrcult prate tn
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IRM Project Example Keswick 11011586 Circuit Protection Zone

Itrick11011506 Circuit Protection Zone

66 Mlles In total the 100m a 100m squarca arethe absolute values each scotIon of the

protection
AWN

Mal protection zone eg risk uorels66V111 units sumo all NI 100m squares

along the circuit

Pvinagedksrore of nitthe squaws eivihe mpan risk
scoff

of 1

TI CP2 Pisk Reduced After

eted

caTTra
LIG System Hardening

Gast

PV1P

LP4PV
per

unit of riskOISE

1656

65

Benefit Duration BO years on and OP for VG Online 121 accounting

Roane Veg Tree Count Mlle SIM
FPs osteneVdnAM6
Patrols and inspoodonsM m fat ON andMmlocUN

65
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Lead time to scope and complete projects is 1218 months

System Hardening Project Life Cycle

48101
Preliminary Field

Final Roping

4110 Estimating

Dependencies Contracts

Approvals Scheduling

OHO Construction QC

DLE17211MH

Focus
exclusivehr

on Me highest risk area miks and utilise excess resources

complete HFTD EC tans and other non hardening capital wor

Milos Addreaxd1477 Mew Risk AramAlm 1077 IliJa Reduced2813 IAN

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

over all construction ready work br 2021

Addrametl2542
IIM1estRlsk

Yva 14114¢2 515 itarcluced 00 27 0194

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

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

wildfire season

Miles Aelelrased Nigh Risk Mee Miles 77 525 Mo 283 Max
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System Hardening

Conditions

Corldkran 1W90 of system hardening miles hawk he lirelirIck miles arterldie three war
I

Risk Profile Nigh Irlisk Mir dainad as

Underarmaver the threeyear period er
Ir 0

Mirk Effectiveness

kOkr Undkrgrkunding flRemoval work in stem Hardening project pordolio

ExposureCount of circuit miles ern hardened in rile 11F11 and KM

System Hardening Targets Risk Miles

1 Basis Grille is
to

allowfor
operational

execution considerations
including permitfing

weadrer related access and mobdemob efficiencies

2 Back of tico
top

20 LEIrreiktp5 T of dm rick on MoskhyOowl
Risk reduction efrectivenessforOverbead

Hardening
is estimated 6294 and

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

ConditIonl BOX of EVM miles have to be highrisk miles over thethreeryearperlod ET is0

Risk Profile High Itisk Mlles define

Fire
Impacted

miles

Risk EflectIvenees

Achleve 1r recommended WWI clearanoe

Remove overhangs above ond within 0 featof power Ines

Mitigetevegetetive fuels under end edjecentto powerlines on targeted basis

rExposureLou of EWA miles wxled in the liFTO end KM

EVM Targets Risk Miles

1890 2070

1890 2070

1890 2070

5670 6210

sonsiStentwitriOle
Evaluatrgviabilrtyof 10 pace 2021

1 Basis of Me BM ollowfor operational mocueon considerations Including permining weaMerrdated accms orml customer approvals

Basis top 209korrelotes toll of Me risk on the risk huydown curve
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The LTIP targets for system hardening are set based on 2021

risk miles and program funding assumptions

1F0crasrolin Wildfire Miligadon capital

spend in 2021 consistent with the Settlement

forthe 2020202208C 2022 forecast

escalates 2021 by 1516and 2023 forecast

eural0tim2071 69 30

OrlitCoarts

Assumeslior
circuit miles of Overhmd

511 work r Underground work

Progre000yratibn

Execution of the 139plan focusing on top

20vircuit protection zones by 2032

2021

2022

2023

Systemins 1210Torpix

5
150

396

320 350

3frg 603

416 5

ing work ler spedficridayaderilized

The total mPeage of the proposed 2021 Project Portfolio was

mt as Me threshold goal ale 05for 2021

LTIP 95 goals in 2022 and 2023 rellectescalation of program

funding level

The target and stretch goals fLTIP 1010 were setas 56 and

15 higher resPecliVelV

ineudg and cog momsresvsten Kai vmond 2011d Mona rnirw 00001ma for other wildf Ps
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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

Pn11111 Duntion

Assumes execution of Me 12vear Enhanced

Vegetation management Plan 202220221

Evaluating viability
of 10year pate 2021

2030

2regr2zraustndhopend
on EVIN program In 202120222nd 2022

respectively in alignment with POOR

10vearpace will result in incremental

forecast of $1051N peryear

UnIMOsis

AssurneMpermilesolEVM work

Enhanced V22atation Mene2ement LTIP Tamen

2021

2022

2022

202120n

OffLECILEILI EWE

1800 1890 2070

1800 1890 2070

1800 1890 2070

5400 5670 6210

ler specific micpnerita

The total mileage of Me proposed 2021 Project Portfolio was

ret as the threshold goal LTIP 05for 2021

The target and goals LTIP 10 20 were15and
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 Mk focus and to ensure

other factors do not dilute the risk

reduction objective

Mows judgement to be applied to

address 2021 Work plan vansition

due to a big shift Me Micmac

List ol 2021 Enhanced Vegetation Miles

gMcific location will also be forma
approved by Me Chief Risk Officer

PGE Board Risk Committee

List of 2021Systern Hardening Projects

and List of 2021 Enhanced Vegetation

Miles specific location will be provided to

The PGE Hoard by the chief Risk Officer

In 2021 Qoartedy Updates regarding

progress on both System Hardening and

Enhanced Vegetation Management will be

submitted to the PGE Board by the Chief

tick office focusing on

Amountof Risk Reduced at the

Project Level from both location of

the project miles on the risk curve

and mitiganon tlw was performed

line removal underground

overhead

Progre being made on developing

2022 Nan
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111111==
CAI lightningComplex Fire Map

SourceALFME

elerneefor Ned
destroyedburnedA A

Deacription and Obfereation3

thunderstorm at
produced

close 11000 bolts of 111and starFundregls

of fires
throughmet

Glifornia

The lightning strikes Intlially Aar firesseparatelyknown asihe Womega Fire near

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

nmuld become the northern edge of the Cel Complex fire

Two does ofterthe flres began a change wind conditions caused rnese three

northern filmsdie expend and merge growing quicIdy over 00Kel acres

The modellng complex of 1s wildere Is such that It would require eldryg Into

a

noornt
the hundreds etymstarted ratherthan treating is as o single
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