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PGE System Hardening Strategy

1Wo 2 potential gofonvard strategies for System Hardening have been contemplated

eimm=mRecorended
Objective Reduce the roost amount of risk possible

informed by the RSE score within the GRC planning

period

Pros
Looks towards the long term as climatic risk is

worsening

t Significantly lower residual risk for hardened

segments addressed and additional risk reduction

benefits ie PSPS ingressegress due to

proportion of undergrounding likely

Cons
Reduced total miles addressable based on time

constraints due to proportion of underground

d Due to operational time requirements of

undergrounding some high risk areas may not be

mitigated in the near term and must be addressed by

other risk mitigation programs eg EVM

0
Objective Reduce the most amount of overall risk as

quickly as possible

Pros
Facilitates risk reduction across the broader

serviceterritory ie more miles addressed based

on higher proportion of 011 hardening

Cons
Residual risk may require gobacks with a

different mitigation strategy

d Minimal reduction of other nsks eg PSPS not

accounted for in current risk modeling

CONFODEVIIAL04F11150551014
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Approval Status 1 Pending

Decision Derail

Apt O recommended Kan S I Welening Swingy

13 Option 1 ReducecenrOdierrrOeb of nsk possible Wormed lay

PSE score within GPC penning penal

71T
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System Hardening can target the riskiest 250 miles while executing a multi year plan to

address adjacent high risk top 20 CPZs within the circuit

141=31

C ompl cal on

=rig

Adjacent high risk CPZs may be overlooked because the

current strategy is focused on mitigating the top 250 miles

The current strategy sequentially moving 1n down the CPZ
risk ranking defers some high risk top 20 CF2s which fall

in a geographically similarareas Prioritizing these adjacent

CPZs in conjunction with the already planned projects the

system hardening team can address the total circuit risk in a

mootthoughtful way

Evaluate nearby CM by circuit to identify the adjacent

high risk CPZawhich could be addressed inseam The

focus vAll remain on high risk CPZs just not in a specific

order

Evaluate in process joteto identify adjacent high risk

circuits

Develop a time seriesscope and execute nearby high

risk CPZs

By evaluating opportunities in this way we can address the

total circuit risk and potentially achieve execution efficiencies

VOLTA 1101

MOUNTAIN CAPARIMES 2101

MOIMETOWN 1101

OLETA 1101

10411 1
13E3C2631104

WYM1311301TE 1

High riskAdjacency Opportunities

Top 10 Circ Opportunitiesnr num

110

230

Notes 1111012 945011nsk CP from 213 muds are tinaddress in Me current
workplan 2 Incrementa 20221 Nes

represents
totel rm nryoldr001slceroOtvnlSO

rnie projects
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Illustrative Approved project for Volta 110149742 sits on a circuit with six 6 other

CPZs that fall within the top 20

EXAMP MIMIMMEmMAn

Illustrative Execution Timeline

Priorrbzed based

on Risk Itank

MMM VIt 4161
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There is an opportunity to maximize risk reduction from on hold jobs where PGE has

already expended resources to scope and estimate

1123=111

Mt=

Rased on the updated 2021 risk model a significant quantity

of scoped estimated work has been placed on holdto

prioritize higher risk segments System Hardening Suspended PrOjeCIS

WSW

Certain segments of these on hold projects contain higher

risk segments equivalent to the top 20 MAVF even moos

though the entire CP2 does not meet top 20 threshold

These segments of CPZs can be surgically targeted for tows

systemhardening in the highest risk locations to accelerate
10000

risk buy down and achieve greater mileage in the near term

Evaluate the on hold project list to identify high risk segments

fortargeted mitigation

Review project locations overlaid with risk scores

Establish risk threshold fortarged mitigation

Recommendedthreshold is 01065 equivalent to top

20 Mean MAVF score

Refine scopeestimates address only the highest risk

portions of the project

This strategy will maximize risk reduction in areas which have

already expended resources In estimating scoping and

accelerate mileage capture in the near term

WOO 10E00 IWO 200X

Tato Rec Prcra OW
20000 10000

I
et

I +3 I

Repmseills on hold proptlaescrf 1132021

C6VPIOZNIIALi0FINIERs44014651PV

6

PGEDIXIENDCAL000015063



Illustrative Miwuk 1701 has no CPZs that fall within the high risk category top 20
however revisions to on hold projects might be able to address targeted areas of risk

Miwuk 1701

Although the mean MAYA CPZ risk Is relatively low forthe

Miwuk 1701 CPZs specific locations warrant reviewfor

targeted system nargening based high risk concentration

This 07 mile seernerrt contains risk equivalent to the top

20 or hig hen

This 05 mile segment contains risk equivalent to the top

20or highe

lion hold projects existwithin these areas Oscar revise the

scope to address only these highest risk segments

Ere ncrureti uue
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Key Decision Approval to Expand Scope Prioritization and Approve Overarching

System Hardening Strategy

fLj Pending

Swamp apprcnral
t

pXpargi

Strategy to Include

Dive top STK add CP In circuits where projects are already

ieecelcnecc

0 High ask subseenterds dr the onPold protects 0 have

eginglent 115031ES to top 2016 CP

7=11
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equest to reconsider specific in construction projects from the on hold project list and

emove from some approved project list net impact of +118 miles

Workslan Change Request Summer
Requestto Keep76

Add heck projects which were previously placed onhold based on wore expended

In COrtStruCliOn twat Started Minted during nib Invert° PI in CPOStruann wri 2 job 32rts

In construction foot start Sgraficent earl to secure period end relatonstrrps n 1 job Pnp

In printilrixtnr won tut wouid trunnion an aptiroarn irritolinit 1 jolt 1 not

Requestto Review 59 ml

Confirm the decision to piece prMects onold given cleanse expended aria other factors

Penchnc Significant eon ecaseOwl fo secure easements 1 pots a 35rn

Pending Signhcone cfron °spondee lo woos Kerne 1 on 1m
Penchng Correpletes a maiMee pa executed phases 10 1 Sire

Requestto Remove17 mi

Remove from exisfing project het based on dependencies identified

Renew of land reqdrements redute poor reeesporritnerl domed 1
tot

1 7nu

eep Review Remove Net Tom Prowalleoeldetedsoo Woo Wale
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Workplan change request details 11 projects added 135 ml and 2 projects removed

33 ml

11114 1110nde161611

PIXFCAOWF1102 1111222 2511 6996 Significantpogress15 paltsinstalled

CAS0STAX13411517011338P11 11 y36 6696 Signilicantpropers Mes installed in031ssueskeep0131701¢RatlINSEsta

045 qrorus 3754 396 mull° the
vo11016eplanrliBralsndevelopeda

mnigatimplanarlOw111000ne1004br

0 9141Or011 poy 05 POO PennIApplietl for

173 CWWSTANISLS17011018031113 zno moo 3 01500Mpulreantle BaSernenturIOPIV

160 1505Clryton33

106 XPLF MIX111001102 F491457 REPLOX 1077994 0001010110 pafrOtrowlvedv0110010arsto acquire

comploesiNalnlineFinalixesmainp 00006610c

1174 CWSP4OWLIK170101833 11113270=2 ilavolven p72253355 53222
slrgesurnmaa15525

natcs from
project rrenagerneritteam

avable in
appendix
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Approval Status Pending

Decision Derail

Snorting approval oonfirrnolion Oareve prop hove New
placed at request Ors committee in kohl of addbonat

irtonnetion shared

0 ADD pojects for TO miles

0 CONFIRM 4 prooects tor 5 9 mies

RenNVed
leerreta

vhch no Weer niece sense busnOen new

information lathe
projects

elect have been phced on hold

0 REMOVE i
protect

for 1i rNio 7T1
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System ins Project Portfolio Miles as of F12021

Itgation Not approved MagaLon Approved

5422 42

Total

It 208 9

528

la 739

187
52 11

OF
Nemo Line Top 20 Top 250 Top 50 EPOP MPS FUN SMen 13S1313

OPT Rem MAW Mi M 885uSd ConslArtron
CPC

Note tlt Excludes remote and projects approreod 129 as orders tone not aner generated al

SnInctl

0

n1tta1
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System Hardening Status Progress Towards WMP Commitmentsand Public Safety

Metrics

171

2

to

e

20212023 WMP Mileage

Commitment

Condit 1 SOM hardening miles have

to h highest risk miles over the threeyear period

Risk Profile Highest Risk Nies defled $1
1 Tun 20 of nsklarkdown curve

2 Frre re build miles

3 PSPS nnUgalron rnles

Risk Eff114188
COMM 2 MIMIUnderground over thread pedal

109 of Unden3roundn9 vs
Line Removal work in

the System Hardening orolect MM°

Condigon Zi Minimum percentage of miles

mitigated writ either Line Removal or
I

Underground over thread did

10Med

=1scarmssawa10Lp 1t6SCIVSNMPONME10

Percent X of beeped theme public safely condigonsi 550011111202111111c rimuconi des inr

i
ma eau

iSgrit IPA

Execution Team Quality Assurance
As of 21912021 111111EiliEHEI
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Todays discussion will include various mitigation recommendations for decision and

inform 253 miles total

CMS
The following projects have recommended mitigations

111=1MEffifiiiii

WGC Decision 783 miles

0 =Vieelweed 11011464

WGC Inform 11745 milesi

Top 250 Miles 04188

Man Cre
Recommendation

Risk Rank GM12=13i

DECISION

0 Middletown
11011648 EGOP Top 2176 O1594 474 HYBRID INFORM

O nrecreick1110C6 PSPS 00064 2134 IJG INFORM

O lacenellle 21061104 REMO 000134 2131 REMOTE GRID INFORM

O Mountain Quarries

21010063
Top 050 miles 04003 45 HYBRID INFORM

O Banger 110103 POPS 01923 355 UG INFORM
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Mitigation Decision Tree

m11
It

=
I=imm1=1

I m=771

5 25 an area tat is nap direr by POPS Pa

IFrenrion or 1200 CM InPa

rec Merv
cuslorners vatnin zsaie

is OH hardening an acceplable nwirgation Lam
drshon ine exclusion

aw area being consider for 151511Remove

indressiEgiess nisainsstflSdby PSS

Proressiony6 cannot benun by nnir2rng

laxnesseTt wrapped or compos poles

Malerale 41454 high 55 Wilte tree poi
areas in the segment

re any argadicant dependency or

censattlabdrty
lantabons sr de areas of Hama

Threshold 2 year rinIemenlalderay

0446 60 GPO meat ECOPreeshorl 25
0504454 55554 replece4ven1 SM resat in a more

6104 111111531041M011 peer 5 4 sbod

anemetrves f al vdrthin a 100 range is bare

aclinursAl benefit 0 5460446 an altemidie thal is nod

trio
top ranked ASC

COVIDENTILL

1 event 18

Gust Impact

Goa ix0 F
anilwarm
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ME=
Wiltiwoo3111

17831111184

Praia Scope flosiglual

CNarall Milos Inztalled

Over311131138 Removed

enSystem liardenIng Cost

Line Xernoval tOst

Total CapitalWO Lass 3
37ra68113888or1181117

ns1713

11111ry
11811Par or133113381

PSSrolareaca Ingressago1On bistory

TraP1196Priaritz46bnii

ndr7 =1=118 ants 1evat1Wu
Execution timeline 202302 20221

OtM1331iIpanal Considerations etc

12

loz1

ns

493

Satisfactory

Mogi fallAn

1209I

L

=11
12 25

01$

la in

288

994

Satisfactory Satisfactory

Na111187 Risk 31odandfallin

Satisfactory Satisfactory

18 10961 18 18113

20223

Plnin pap mile WD

PSPS

73=1=learty amacsfion easseorepuirmemagceioansaotyrAlmoinconirerassaincircuenroarlectass

COV3DENT3118038388113037139018
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Approval Status Pending

Decision Derail

Approval of reconinviOverhead Hardening for

WI11011d PIM

Addilional Mails ayailable EDRS Unk12021 043081
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ilifigatiOn DeCiSiOn Tree

M

=MEMI OMENmlw
11=m7lim

Oilhis

rrrlflijjrcOHrddrrbrPSPSfr8I
2eet

Fcpency or 1200 Curl Mead Jog CUSH

r
2

e Mere a cot customers vetnin une
necessary to protect

Y

=nang as
ccerle linanen Ugrg

5 ine area Oeine MOHO Tel HFRAAMINeinpye7

High Tree

Y

IngresCow ronrwris der hy PSS
h

pressionals cannot De m10E41001 inligne

Inturescent roped or comnos Poles

nigh
aie 814 oi 1511ke bee poi

Ai eMrenesIngrneet Kph

Alhere ern Slgvhcent dependency or

2
conshiclabgn lineletais in the awes or impact

lees 2 year aexernentehieHy

Y

l` Dees t GPO meet ECOP TresnOd >25
sHichtres warrant replacement and result m

5011015

tirncry miliganon mensal clered 09 CH
Y

114 the
top

iand PSI
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Inform ECOP Top 20 Middletown 1101 LR 548 H12 Ph2 PM

Overall Mileslutalled

OH System Hartle Cost

Eriskmile
tine Removal Cos

Avanza OMNI Gafft law v
disteurn rate

Prima $ par unt1
Me PSS Reference Ingressiegreno

IGla

ox

COI
13 41

MIMIC
EMI

1432

B40

Ewe timlim12021022 2031
Other Operational C01131M 3

3

RISIRIM Tfiy10Yet0 INWISLOPPV30110040SFSICONINDIVOCMYSLOPPNOJIMNPIC001100

RMICflall
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Morgan Ranch

MiligatiOn DeCiSiOn Tree

111 m11

I =MEM EMIWMM EgMlM17gin

14 81+ an area tens impacted dire by POPS le

Frequency 011200 Ctert ImPaele

Are Mere am mecal cuaoe0 wanin zone

necessary to protect

Is 011 eaneemnp an acceplable nivel wog
dstnon ine exclusion

Is the area being considered for HFRAAWFlemoyee

IngrosslEgr00 10411010148010bl PSS

profess cannot De rntgated by Mang
intumescent wrapold or

5011504114
00104

Moderate 014 or
1185 05+ 0n5e10ee

poteneal

areas m the segment

Ate Were any significant dependenCv

corrAmtlablity
Malions 004040040>1040410

6018+004124 yearietoerneetaitlakiy

0040104 GPO meet GOP 2591
Muclues warrant redeemer and MAAR in a more

errely rntganon method pretend eg ki0
alternattves vellan a 100 range is

Merenet her to choosing an allemetive

the
top

ranked 0SE7

COViODENRAL

events

V CI tifil

LEE

20

PGEDIXIENDCAL000015077



Morgan Ranch

12==
Proles taw Risk Reduced Sher

tilitigatIon

Prajacesaa1Wlical fliakValua

Cherall Sales Installed

ParaWes Penn

la6 System Hardening Cost

Total Capdal CartAACE Clan Si

Primary S NPV per unit of rise MO
Mo pssProforance Owenarmfire historY1

0 02

0036 001 001

034 basting OH 0 J06 0313

012

Satisfactory SrtIaNctory

gaaaaascaca High Fall In Risk High Fallan Casa Ho Fallan Risk Moder NISIn11

hnIcass i rgracc Satisfactory Sonsfactow Crre satishotory

PaSSIMigstian178 cases 10 events S101 31 PS 301 31090
r Saaactionoscica 1031 SS 11 1021 20 Ma

Other Proenttional Considerations ete1

supportingseta fooltecomeneadedolltectiveEDRSRoutarg

area Preference crania toaetaken eased on
increaceoriskotignitionon tagged equipment

strilterre000tential so total strikotree potentials theca

Egrets
comiaorationt P642 rout ot travel

toringrrns anclogrswouici easter caws dive
ingtostnd ogre intoandaut eom wayat orra comas oriveorilidge

Road

wou not

EaPartiOnTinaeiieleLand00CUMeralgOSCOLCIablittySUSaargeningtauld SeaCCarn0liShe0112312021 SSCCISOOsvirlearprOeaarea

Hatc034 macs
crolectreoresentstile crojectmlotor thealternatimIOH Hybrid RV PPS

InTraraares
afileagebr

OH wave Isonly0021
sitar

preterreciscoce
taller 1 area
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HiligatiOn DeCiSiOn Tree

111 m11
It

I IMM 11

I121M

1

AIISSUSUTCflATSTCWUSCOthTCCCCbSPWPSHS I
1 event

Fcpency a 200 CM InIne I
lb eust Impact

r
Le

e Mere any cnocal cust ne
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eg1=ennen nevaWon np WA

5 ine ales Oeing candered for HFRAMOReinove Y
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mokki V4 ir ISO 5550 bee polweel
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A MOST ern Sqlghterd dependency or

2
conshieletvlin

liMile4005 in the ewes of impact

110e0hold 2 war mcreronntaldsJay

Y

Does me GPO meet ECOPVve00d >25k
sctues rnment replacement arid SWATS emcee

SIPS mitioanon 00054 elceed CA 0510

Y

te
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=7=1= aerierrarnil
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the
top

milted liSr

V

COWIDENTIALGORINTERWLOISCUSSMY
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Carryall Islitesinsta Sad

Overall Mil Removed

Oft
Sys

tern Hardening Cost

06 System Hardening cost

lino Samna liscr

Total
Capital

Coal
ritACSCIary

Pottage OW Csryt pet Star

MIN elitcount

tiary ce xrviRsoP06KrssAra history

Strike Tree Potential

event0

fsatutian timeline I202120 202241

OryootOperational Sonsklarations aryl

002

601

0 03

M=EMEM

0

Nonaatisfactary Satisfactory Satisfactery

Siodetate 614 Mode alSin Risk No falSin Risk Loss fa 01n Ilk

60 01 es rAl 34 0010 17 2326i

20E1 2022 2022

SupportIns Ewell for PaconronaaciniAltamordas 01011511202022216

COV09ENIIAL HIRIN1140150
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HiNgatiOn DeCiSiOn Tree

m11
It

I
=Himm171

milma

I
m=771

F

Ai

12=12
h hs an arm Mal is impacted dirtly by POPS fry

Ramon 011200 CM InPaM

MOM=

Ne Mere a Meal ahlorners vaMin mme
nemssa0 pro0c0

is OH hardening an acceplahle mimetic° tam
disinbuiron line exclusion

5 Me area being consider for NFRAAMITlemove

ingressrqms rmLeiim MM by PSO

mammon cannel be marmt by u0mng
intumescent wrapped or conpos poles

Malerale 0140 545 15 Nolte Ire°
polerPal

areas in am segment

Ihere any sficant dependency or

cOnstruclabikty
Nolan in Me Peas or unmet

Threshold 2 year urroomenraldmiay

NM

IngressEgress
route linMed

=rna=

Does Me GPO rneet ECOPIhreSIX0 25
struitmes wartant reqerne 806 result in a more

timory miligoaen inedvg 4e4000CO CM
if alternatives tan extol a 1000 range is Mere

adittonalbenera to choosing 311088060 066061111

Me bp ranked ROE

Cay
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ProjeSoopelalual

Overall Mlles Installed

35207

572 11st ng 011

IL GS

9 59

MSS 22 27

025 291

596

OH System HartlenIng Cost

Total Case 410E Clams
SI

YA0MN EOM discount rate

PnenaryS VY per unit arise MI
lionatisfactery Satisfactory Satisfactory

Std Tree Potential 1110119311 In F Moderate Risk Ho Fall In Risk Low Risk

Eres NanLACpry Nenaartisfaciony SACpry Satidaaery
MIR

mitigation Of eusts 7Anafrt 000021 202011

Execution timeline 2021 2022 20221 2021
OMNI famstlenalCzosleleratlar0

2022

I

2022

PPSpada Wats
intne0rojectroaare

wooOnnd ulgroynoswitnpatansotbrusn 2002 202 loadingiNow IntnA projectarebatmnitionto
he Isom theimustrfields n ibeadjauenicapyonsl21esoutiC0100202202021 Ars bolt and nig lap 2tap0000male4g 1000 II elevalA Are have been no

0200 00222020o project argo surrounded by major from tbeirailhead Pre V016 Mamma Pre 2009 Ceol Fire poosi aral Tim Omer rye 2001

StrikelreeePetentlat
toralsmketree0otertvais

irabeCn

Egress coaskterationsMaInroads are mono 3 and AP sothroads are nes paved xneknoshoulderthatwou10 quickly becareinurdate0Intheeventora mass

MPS
lAtItgation

operabonsfarnln110 year Apprommate4rnilutagerta powersourceaosornmodatef5PSresilmY
Emavution clnetineoemifelolcuiturAiconstructablivornterealegged1rotergeneOpeanixtystAvemaybe requIrearoroverlandand uG sectionoram
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Inform PSPS PM Bangor 1101 CB Microgrid
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Workplan change request details 11 projects added 135 ml and 2 projects removed

33 ml

Order Pref

CWWSTANI115117071111118314

IIECONDOO Fr XLINSCAIVOtlCIBARII01

11031R50031 73

MONfiSPAHSCAMPONEM111111fi GG

RECONIMMR ROB ROY 2105 SO26017

1110NDUCTOP11081101 uos sanccus

1 poles Installed

aweetn4tatilepo111180023bemoraltoP coiner
prtaSee

p ed aeslancinqN1 lopperCE

ven
DAV apa9

and

oe also men

1121021e
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Workplan change request details 11 projects added 135 ml and 2 projects removed

33 ml

omer Pref

5ASTAXISLAUSIAFIR121811 23

LF MO0101102 FlIC0157 PEP

MINIUK1731t601811

ow ne mare °Me larafeadocrm

require mammal hemmed leranemdemme Ham men pmeulnpianadeMe

to Mee Ms Mase but teem remwe Rose e 11MI Rase 11 Phase

on pnas e

11
pha5es

me moved to leee males or may mase to RPIIIPC 645
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