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PGE System Hardening Strategy

Two 2 potential go forward strategies for System Hardening have been contemplated

toim=mRecommeded
Objective Reduce the most amount of risk possible

informed by the RSE score within the GRC planning

period

Pros
s Looks towards the long term as climatic risk is

worsening

L 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

S 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 vg 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 OH hardening

Cons

S Residual risk may require gobacks with a

different mitigation strategy

s Minimal reduction of other risks eg PSPS not

accounted for in current risk modeling

CIONFODENTIAL 0101311L DISC ON
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Key Decision Approve the PGE System Hardening Strategy

Approval Status 1 Pending

ApeOval dine recommended Ken Sig Imo I
lordening Seale

13 Option 1 Reduce ine moot ornourri of nsk possible informed toy

Tie PSE score within tre MC penning Knorr

C6414 DEIJIIAL ONINF1010
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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

Et111=12

C ompl cal on

=OM

Adjacent high risk CPZs may be overlooked because the

current strategy is focused on mtligating the top 250 miles

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

in a geographically similarareas Prioritizing these adjacent

CPZs in conjunction with the already planned projects the

systemhardening team can address the total circuit risk in a

morethoughtful way

Evaluate nearby CPZ by circuit to
identify

the adjacent

high risk CPZawhich could be addressed in series The

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

order

Evaluate in process joteto identify adjacent high risk

circuits

Develop a lime seriesscope and execute nearby high

risk CPZs

By evaluaang opportunities in this way we can address the

total circuit risk and potentially achieve execution efficiencies

VOM 1101
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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

EXAMPLE Volta 1101 Single Line Diagram

CPIshrghliphred tr

rhe orange WI

Z122=1
uvilhin the rap 20

Prioritized based

on RISk Rank

Illustrative Execution Timeline
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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

Ea=II

LEI=111

1=131

Booed on the updated 2021 risk model a significant quantity

of coped esemated work has been placed on hold
priontize higher risk segments System Hardening Suspended PrOjeCIS

WSW

Certain segments of these on hold projects contain higher or

risk segments equivalent to ate top 20 MAVF even

though the entire endows not meetthe top 20 threshold

These segments of CP2s can be surgically targeted for

systemhardening in the highest risk locations to accelerate

risk buy down and achieve greater mileage in the near term

Evaluate the on hold project list to identify high risk segments

targeted mitigation

Review project locations overlaid with risk scores

Establish risk threshohl fortargeted mitigation

Recommendedthreshold is 01065equivalent to top

20 Mean MAVF score

Refine scope estimates address only the highest risk

portions of the project

This stnategy will maximize risk reduction in areas which have

already expended resources in estimating xoping and

accelera mileage capture in the near term
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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

2=13
Although the mean MAVF CPZ risk Is relatively low forthe

Miwuk 1701 CPZs specific locations warrant reviewfor

targeted system hamming based high risk concentration

0 This 07 mile segment contains risk equivalent to the top

20or higher

0 This 05 mile segment contains tisk equivalent to the top

20or higher

lion hold projects existwithin these areas we can rense the

scope to address only these highest risk segments

M ne Pam uno
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Key Decision Approval to Expand Scope Prioritization and Approve Overarching

System Hardening Strategy

Pending

Decision Detail

eteg Wang to egged the

Strategy to tnclude

0 The top 20 riskiest CO In Otago where ptrtrects 510 almach

being seeped

0 High rtsk subseem ontrold projects 0 have

egtgalent 11510reS to top 2016 CP

C6414 DEIJIIAL
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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

Workplan Change Request Surnmary
Requestto Keep 76 ml

Add beck projects which were previously pieced conned hated on wo expended

In COnStruntOn Merl MSS during initial invent Cif in CanStrunliOn wnrk 2 to32rtit

In construction t start SglIfiCant ettcrt tOsecure pe000 end mlatonps et ask 1ton 05mi

cortilnwlion would vo1 to uputteam trwirtltriu

1 ientino perm no ettor 1 co damage relationslips it not executed tons rimi

Request to Review 59 el

Cement the deem= to place proem °nend greenerto expended and other rectors

Fending Significant earl emended secure easemerts ton 3 Mirw

0000110 smohcam 000 CConlet to 000010 pen 1 mon 1 1mi

Pendmg Completes a mambo fat presnousb executed p01000i job 1500

Requestto Remove17 on

Rene00 from misting projet list based on dependencies Wane
Renew of land rendiremen will rem project reeesion m summer domain 1 ion IS

Keep Review name MOW 101 level detats onfollowng skle
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Workplan change request details 11 projects added 135 ml and 2 projects removed

33 ml

13313
Reotiondtleter13

133 V5P11313GROWF 1111222 2511 em SignifiraFogress15 patesins4311

033033313411517011131338P11 11 3SS 6696 signilicantgaropers35 poFes an0315sueskeep317rOjectatLINSE313

43 qrorusp3 TA 1396 Ennui Ine
wIldfveplanrliBralsodevelopeda

mnigatimplanendwilibeondleiloolcbr

obrnZbVl7ZZdeM=y=ger7ept==
p303333y 3m3i3117 30 Pennitpplietl for aCoastal Development 3erwIfieSanta43ourrlyancl haveheen

173 CWSPSTANISLAWS17011A38881113 zalio moo 3 ota essemen aceuirearkoe easerneravnoenv

1eo vs oryton uss

106 HALF 31301111M1102 F913457 REPLOX 1337934 VoimfGGNPA parrOtrowlveatooX3yeatstoacquIre

1174 Cl LS

Note Full notcs horn
project rnanagernentteem mutable in

appendix

333 3393 imminentOom2113en pumgrgland rights
slocosurnm312130
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Approval Status Pending

Decision Detail

OFMNNINNeroval corMenelion vannon eavddsutith hove tuna

placed hold at request this committee in lighl of addbonal

irtonnetion glared

0 ADD pop rot TO miles

0 CONFIRM lemmas tor 5 9 mdes

ReMeVed WIeh no
longer

make sense eased en new

WormMon ober projecO winch have keen Ago on hold

0 RONKI 1 proNcl for 1F

1111
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System nlening Project Portfolio Miles as of F 12021

MRANgalion Not approved Mgation Approved
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1111 208 9
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739

It 138 °
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52 111

744 Pomoto rine Top 20 Top 250 Top 50 EPOP MPS FRJB AMmi 1351313
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Cf1

Note tlt Excludes remote gnd protects ppm 129 as orders taw not bner generated itt

5trctl
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System Hardening Status Progress Towards WMP Commitmentsand Public Safety

Metrics

20212023 WMP Mileage

Commitment

P
u
b
li
c

S
a
fe

ty
M

e
tr

ic
s

Condition 1 SO of system hardening miles have

to be highest risk miles over the threeyear period

Risk Prattle Nighe Risk Miles deinea as
1 Ten 2016 of nek hindOWS con
2 Fre relhld miles

3 PSPS mien

Condition Minimum percentage of miles

mitigated with either Line Removal or

Undergrounding overS threeyear paled

Risk 010thwises

10 of
lindengsounding oi

Line Removal work in

the SO= Helelelling Mier pprgaito

I MN
LTP 42403frintimANMPEOZ3 to

m1332 161101010M33311101NOW1PPOWW3mm

Per56of Peeped miles theme public fely conditions as 00 21152021

1111rx
sterandlim Dan IN

n

corer

hula tau

Execution Team Quality Assurance
As al 211912021

Ir
is

111111EillECHE
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Todays discussion will include various mitigation recommendations for decision and

inform 253 miles total

The following projects have recommended mitigations

1=11
WGC Decision 783 miles

0 =44411011c44 TOP 250 MileS acme

WGC Inform 11745 Nies

1
mg= Icon T 20 0 1594 474 HYBRID INFORM

Brunswick 141008 PSPS 000 2134 UG INFORM

macenniie 21061104 REMO 000 2131 REMOTE ORID INFORM

mountain Quarries
Top 250 ieileS 0 4353 45 WEIRD INFORM

21010953

Banger 1101C8 PSPS 01939 355 UG INFORM

Ma=nCke secommendsacin WGC Request

DECISION

anaemia 21061104 REMO 000 2131 REMOTE ORID INFORM

mountain Quarries
Top 0 4353 HYBRID INFORM

21010953

Banger 1101C8 PSFS 01939 355 UG INFORM
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Decision Top 50 Miles Wildwood 1101 LR 1454 PM 2111211a13

Mitigation Decision Tree

trp m area is impacted dr by PSPS PS

IFrusuaryy om1200 Cust annul
Are mere a uto customers

necessary to
protects

COO Pollen an acceptable 0088080080
rystrysthon fine excismons

5 Me area belne COnsclared for SFRAPOdelcanove

IngreseCgrms ronrunis Klanefied by P55
Protossionals

cannot be mow bydrun
intumescent wrapped cc comp poles

1 Moderate 61401188 111 bike See
poemlial

arms In Ma segment

Onto any Pipe Pependency or

cepsauclabilrly
limitations in no awes el impact

Threshold 2 yea oncrernontadday

00100 me GPO rneel ECOPPfeSeold >25
endures mewl replacement and result 11 mory

arnoN mayetton method atelier e g OH
altematsvel 11 wiMin 100e range miner

addiaorml benefit 10 chaosinu an alternave Mat is not

Ibe
top ranked liSE7

COWIDG ILL

levant IS

cust Impact

5181 nIbS

tINPrelenstl
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ULM=
duo

0

83 9 ZikMUNE

Project Scope RM Risk Value

Ov¢Eall NU Inztallgd

Ovesil Wes Removed

Cm System XardenIng Cost sm11¢

Line Removal Cost

Tai1 Alta Class 5

61111aunt rate

$
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TrePetrrliel96Pri441

175176411= 182 1 evet
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Approval Status Pending

Decision Derail

leire
Addlional details ayailable E5115 Link 1202104305

C6414 DEIJIIAL ONINF1010
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Inform ECOP Top 20 Middletown 1101 LR 548 H12 P52 PM

Mitigation Decision Tree

Is trls co area 1 is impacted directly by 6660 68

errataCV 011200 Cot WPM

er
en

ec Merv
customers nin zone

Is Cal
Insreening

an
aerteplable mitigation using

cbsiebution line exclusion

events

egg coats

111411
Tree

area being consider for liFIArkletemoyen

ingreseEgess concerns rtentified by PSS

professione6 cannel be mr131 by Wong
rnturrescent wraped crt cameos poles

80
Mlate 614 ur high 15 gr Pee

potential

arca In the segmerrt

edetore any sig dependency or

conability Inflations II the wells or impact74 Os year incrementalMay

High

Does me CPZ meet ECOP nest n25
91100l5 ma010 replaoemed ape lesurt in a more

gmoly mitigation
rm12 rec Pp OTtle

It elem fall vrtem IOU range is Mere

acidoonal benefit to choosing an ileFnatAle Mal IS
Me

top
rairtoel OSlO

CaVIDENTIPL
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Inform ECOP Top 20 Middletown 1101 LR 548 H12 Ph2 PM

=7=
Overall Wes Install

Classall Sales Swamps

OH System Hardening Gast

US
System

ilardening Lost

tine Removal 01
Total CapaltICoatilaCECIass 3
Aryrag0161A 6fft par ffaary

MeV 0896 allatount rata

Prynary $ SON pax unit el rya IRS
niter pss Fre erenc

6ryas

Execution firmapm nu1
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1640
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fish Sall In RisSE High Fal4In Sisk

SU VA SIS ION

soy suss

Socasslialllry
Issues

Salasry maam SOP Las

=ryfr=ort wasfelPryassasofrysiOnsairanferyasseafarylisferearyals

Swag Miryeasescarryas sfartserms sareefsryisarysee ma am
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Morgan Ranch

Mitigation Decision Tree

ths an 0104 040 is impacted directly by POPS >8

Freq 011200 Ctot k10act

Ne Mere a rnOcal Cllannw wanin zone

necessary to protean

Is 011 hardening an acceptable 10090000 11010

dislubthon line exclusion

Is Me efl being considered for HFRAMORemove

kressEoress 101100000 190000010100
PSS

profession cannot be
tnitgated by abloong

iniumesoani wrapped or composite poles

008000 04 C 001 II strike tree
potential

are in dikt Worn

0480010011940000000000000000000
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1010001002 0190110000101840090601

Does rneet ECON 1025
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Morgan Ranch
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Mitigation Decision Tree
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Caporal Sallosinstaltail

Overall Removed

OH System Hardening Cost

06 System tiandening
cost

Me Removal Cost

Total
Capital

Cost
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Mitigation Decision Tree 121=112
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ProlartScopc fliskValuo

Over111411es instal

OH System itordenIng Cost

Line Removal ost

Total
Capital

Cost MU Clan
51

NM CS discount rate

PnmaryS 9 per Z Pt rba RSEI

Me PSSProforente lingrmsegrosajfire history

25207

572 trdstng 011

15GS

959

2699

025

22 27

536

Satisfactory Satisfactory

Strike Tree PO2i 1110M1 Moderate Fall In Risk Ho Fall In Risk Low Fall InR
satonelas

Nomsatirfactory Nonaeon Satisfactory Satisfactory

Pin
Mitfgation 05 cons wont 455100 enMI

notion timeline 2021 2022 2022 2021
Ottior poetnal ote

2921

F10Safety5podar Rom
intneprOjectiroa

aro gr oaK wootinn0

he rn someorlhebruablielids looled rn ibeadrauenroyortslo thesoulle bro bolt Ed ptappoomateM1010 fl efevalbm teen IP

recent frau however project arra Is surrounded by martenfrom risergad ere V016 mown Pro two CNA ore poosi and the um pee
5991telrfeePotootlaf2114 totalstoketree

0oterrosis
irabefn

Egon CoasklefationsManuoacisare Inv 13 dn Bothroads are nos paved ornivroshoulOorthatwou10 quickly becareiroirdaterlfntheeventiga mass

PS95
MtItgation7

opersPonsfor rn la10
years verminre powersourceto eusornmodate13nresdicer

Emma ImellnetandforolcultoralKonstruala01111fooloredlegge0 frog largeterip ea arstystsvey may be requvea for overranrand uG sectionorthe Kowa
DISCUSSION

25

PGEDIXIENDCAL000015173



Mitigation Decision Tree
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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

olesinstMed

============or
P111eam

mastoid to XEep21 2221ant125

PGEDIXIENDCAL000015176



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

33 ml
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W595MXIMALM I LR P11

HA MOON WINE FlM0157 REPL

MSMIMWURIMIMLIMOIMPli LI

MLImMMIMIOCMDR

111

Me Me mare of the lora Mad ocrm

LVZr7rM1MTMgerlgrrinePM70==71tr64001

AVIanamegallalwIll
require Fedesignothoprojed InminentOomainNwe been pursulriplan012116

PM teem tokl 3
plume

but 14 remae MeSe Res

on pnas e

110505 me moved M Kee status ar ma Mme to Rana status

29

PGEDIXIENDCAL000015177


