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System Hardening Status Total Portfolio And Approved Mitigations

System Hardening Project Portfolio 1111lesas ofJan 29

Mitigation Not Approved Meagabon Approved
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System Hardening Status Work Phase By Project Type

System Hardening Project Portfolio Mlles as ofJan 29
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Monthly Board level System Hardening Status Reporting

Purpose

We will provide a monthly status

report to the board to demonstrate

the progress of our System
Hardening Program

This committee
will

continue to get

weekly updates via the summary
slides presented earlier this week

Details

Update will housed in a detailed

workbook and consist of

Summary Reporting pictured

right

Listing of all CPEs approved for

scoping key risk statistics and

existing work within each

Detail view of the project job
associated Hsk statistics status

and mitigation

CIvawl detailadaxiMpl

System Hardening Summary Reporting

61

C040Enal FORIFERnet Dr SCUSSit
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The process for conducting inspections of power generation assets has been

inconsistent over the last 3 years

2019

All PGen assets

received required

inspections W SIP
confirmed by E0

2020

HITIMERIfIEMISEITEll

+

PGer

arte

firilliMMEIMEITETEE

To Peen Assets =

2021 2022+
ffrAIIKEMEIZITIMEM

22
E0 olgred
Peen assets

O+
7

t3 of PG6E
total Dar

33
lo resume

3Yr CV

finiliMIZEIETrI991511

ToullGen Assets =
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2020 inspection gaps at the equipment level have been identified and questions around

past thoroughness and future inspection approach must be answered

2020 Results

Power Generation assets were partially inspected

during the 2020 inspections process with the

majority of assets receiving aerial inspections

2021 and Beyond

Inspections and repairs tags will follow the same
enhanced inspections process and repairs tagging

2020 sample results per E0 records

Tier 3 AG Whishon complete assessment

when compared to the Single Line

Tier 2 Wise PH incornplete assessment

when compared to the Single Line

Tier 3 Volta 2 completely missed

inspection air ground

Power Generation will follow the same process

and timing of inspections as electric operations

in 2021 and beyond even through they are not

subject to the same general order

Inspection cycles and timing will align with

substation and transmission timing for Tier

2 and Tier 3

A and B repair tag equivalents will be

managed under the same requirements as

other substation assets

Wildfire risk and prioritization will be

assigned similarly to substations

CCVIDENIOL FOR ERN DISCUSS
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Risk reduction of the inspections would be enhanced utilizing experienced inspections

crews

Different focus

structure with PG

PG has historically focused on

power generation actiAties across

PGEs service territory torn

various energy sources

Per PGE Leaderships request in

2020 EO will perform wildfire

safety risk inspections both ground
and by drone of PG facilities

starting in 2021

EOs FMEA inspections will be on
PG switchyards substations in the

HFTD areas 2222 tier 3 sites and

740 in Tier 2

PGs Mismatched

capabilities

PG does not have the internal

knowledge skills and abilities to

conduct enhanced inspections

consistent with the wildfire

FMEA EC has an aerial and

ground enhanced inspection and

review capability necessary to

manage wildfire risk in PG assets

in T23 areas

PG currently does not have the

internal structure data repositofies

or models to appropriately conduct

wildfire inspections compared to

E0 which also has a more

extensive tracking system

EO better suited for

inspections

EO has a compliance requirement
to perform inspections per CPUC
General Order 130 174 PG is

exempt from this general order

Previously in 2020 and 2019 EO
System Inspectors already

completed ground and aerial

inspections at PG hydro
substations where there are both

EO and PG physically identical

assets

E0 is ultimately more a better

organization to conduct

inspections going forward on
I PGs assets In 2021 and beyond

CONIDEMIAL FOR TERNAL orscussrov
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Key Decision Approval of PowerGen electric assets in HFTD switchyardssubstations

Approval Status

Elecbic assets eg transformers breakers and awitc hes locate

within PowerGensubstations should be inspected by the

enhanced inspections proceseeven though PGENs substations

are exempted from GO 174 Team requests approval to

1 Include electric assebs in HFTDPowerGenswitchyardst

substations 100 in Tier 3 13 in Tier 2in 2021 FMEA
Inspections under FRMMA

2 Allocate resulting A and B equivalent tags to the Fire Risk

Mitigation Memorandum AccountFRMMA
3 Include these inspections and resulting repairs in 2022 1CRC

In orderly
fully populate all the equipmerMnventery whhn the

substation and clearly identfy their owners PGEN and E0
representatives will need to walkdown each substation and

develop a morecomprehensive inventory indicating equipment

Inspectionsrepairs and summer season considerations

Inventory inspection program of OG owned TIO assets
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Distribution Routine VM

kik

Description of

Program

ere
How Program
Is Targeted

Program
Targels

C rent

Timeline

Programs require clearances of teetaround power lines in HFTDs
with recommended mhimum clearances 0112 feet ormore at the time

of pru to en Cu tO
cillifof

expensesm rs funded atYerr°und
Progra

Pull system annual patrol which includes identification of dead

dying facility protectimea tat Patrol and trees that required

accelerated mitigation before scheduled trimcycle Priority Tags
The annual tree work funding is informed by forecasts ofnext year

tree work and by Pdonly Tag rates

Target Mileage 80k total project miles100 ProjamMiles

completed through the VMBA program patrols

Target Tree Units 1491625 units VMBA program tree work unit

count

Preinspection work is scheduled for 100complation by patrols by

113021 with a commihnenttarget of the end of 2021

Planned Tree work is scheduled forcompletion by 12312021A
concurrent commitment to to maintain timelinessof accelerated taxa

work Priority 1 Tag next day from inspection and
Priority

2 Tag

within 30 days frominspection excluding external constraints

gTRisksConcerns Related

to the Program

40 Weather environmental conditions fire

season end PGEs corresponang

response is POPS Events Safety
Shutdowns

AIncreased ComplianceBurden

pDefinntediScoor craLlmnpleornenentatirRon

ColDENif Iv EWA S
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CEMA Drought and Tree Mortality Work VM

ere
How Program

IS Targeted

Program
Targets

C rent

Timeline

Program mitigates dead and dying trees that may impact PGE
facilities

Program is funded acrf incremental expenses

Patrols 100 MO Cycle of Tier 2Tier 3 HFTD areas mitigating to

identify deeddying bees generally an months after Routine patrols

Tree Work Planned work volume of dead and dying trees identified

on Routine 1st Patrol and Mid Cycle to be completed in calendar

year based upon annual estimates

Target Mileage 43684 milesthrough Mid Cycle patrols

Target Tree Volume 65000 tree units

Mid Cycle Patrols which started 11152020 are scheduled he

compleM by 11152021 with a commitmentMrget of the end of 2021

The 2021 operational focus is
shifting

to 180360day completion

timelines forwork in Tier 2 and 3 Tier 1 respectively Previously VM
targeted completion of et work identified through 930 by end of year

Risks P Concerns Related

to the Program

Tree inspection volume is subject to

it

extemal factors drought climate

tcelhoamn9aiegastioond
7sthavafilabbereeasirtrornc

monitoring inspection progressand

incidence rota

41

Maintaining spacing of Mid Cycle

Patrols from Routine Patrols to avod

program overlap insufficientspacing

Patrols are scheduled generally 6

months apart This can be mitigated by

change control of initial Routine Patrol

plan which will review MidCyclelnricg

14
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111111MMTITINIZI

AIS
How Program
is Targeted

65
Program
Targets

Current

Timeline

Transmission VM has 4 priMerY program 1 Routine Clearance

Maintenance 2 ExiMing ROW Management Integrated Vegetation

Management IVM 3 ROW Expensio e including PS PS projects

4 Orchard Tree Removal

Program is funded at a P010 ratio behveen capital and expense The

total Wilding isforthe COP PlanRES Plan

1 Routine Clearance Maintenance targets 100 of Transmission

system annually2 IVM is scopadriven from IP annual planning3 ROW Expansion Is scope driven from IP annual planning

4 Orchard tree removal has remaining scopeof 10 year full system

abatement program

Target Routine Clearance Maintenance 100kIreee

Target VW 10k acres

Target ROW Expansion includes POPS 310ktrees

Target Orchard Removal 8k trees

Routine Clearance Maintenance is scheduled for completion by

11152021 all other patrols suppontres work completion in 2021

All identified tree work on NERC IMes 20 of annual Routine tree

work volume must be completedin calendar yamunder NERC
requirements Remaining 80 and other programs planned tree work

volume are targeted for completion in 2021

Risks P Concerns Related
414

to the Program

411P
External factors including weather and

contractor safety performance can

delay tree work progress

Pending regulatory decision regarding

4 capital funding
of

ROVVransion

09 rnsucessfill7tmanyamheterialfIly increase

demand for currently funded expense

amounts
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EVM Utility Defensible Space UDS

How Program
in Targeoed

Program
Targeto

Current

Timeline

UDS is defined as creating en area around PGEelecbical facilibes

that in an event of a wire down scenario would reduce the likelihood

ggnHon anclior spread of a fire

be managed as a part ofthe program

The programwill leverage the 2021 Wildfire Disbibubon Risk Model

developed byline Asset Strategy team to
identify highAisk CP2sto

prioritize projects for performing modification of vegetative fuels

Any projects identified outside the Model will be locations based on a

combination of local knowledge and a cohesMa strategy to work vrith

Cal Fee USFS and Municipalities on vrildfire prevention initiatives

The processof buikting the framework for UDS is currently ongoing

so no targets or metrics have been created forthis program at this

time Targets and metrics will most likely be based off funding in 2021

Incoming data will be used to determine effectivenessand Risk

Spend Efficiency of a UDS program to help determine schedule and

cycle time

Risks P Concerns Related

to the Program

4144

Environmental Manning and permating

to allow for execution of work since

scope can be beyond PGEs land=
rights

Obtaining approvals from private

propertyowners to allow forthe

incremental work outside of PGEs
compliance programs such as Routine

TM and EVM

IENNAL
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EVM Wood Management

How Program
Targetedis

Program
largest

Current

Timeline

Program safely disposes of wood from drought impacted dead trees

at no cost to PGE customers

Program is available to property owners located within counties where

emergeniss

declared due to drought and bark beetle infestation

Funding i for2021 forall programs 82 of funding coming
from EVM

Wood Management is offered in EVM program fortrees within 30 ft of

permanent structures Wood Management refersto wood 06 in

diameter Other woody debris <6 in diameter are removed from

location as part free work

There the programmatic WM The Wildfire piece lea net zero

program outside of the administrative

Target Mileage 1876 miles same as for the overall EVM program in

2021

Timefine of program is the same as forthe overall EVM program

Risks P Concerns Related

to the Program

Due to the 2020 wildfires wood and

woody debris is being generated by

agencies beyond PGE Some
generation facilOies with Power

Purchase Agreernerda are currently

unable to accept the overwhelming

amounts of wood and woody debris

generated by all entities in working in

HFTEls
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Review of Ignition Components

Electrical equipment that could potentially cause an ignition has been ioentified in the HFTD A program to

locate and replace this equipment is underway with the initial identification of 7 potential ignition sources

Risk

cPorimorpMzentition MEEM
Identifythe types of equipmentthat

could cawser
ignition

and should

be replaced In the HFRA

Open Link Fuses

Solid Blade Disconnects

lc Line Disconnects

Surge Arrestors

GrasshopperSwitches

Selected Connectors

Evaluate the known extent of

condition forthis equipment and

potential unknown exposure

Emulsion Fuses

Utdee nsk uonng to determine the

likeihood and consequence of

moons related to this equipment

Execute the risk informed plan to

replace the equipment identted

and prioritized to reduce nsk

CONIDENIIAL FORIFERnet DFSCUSSit
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We have begun the identification process but we are working through challenges in

order to present the most accurate actionable data for discussion

Pa Ia rttir

Utilizatto

Data

Accuracy

General Considerations

Palantir data is not static cotta team is working

to aggregate the full datasets desaiteweekly

updates

Incomplete data needs to be further analyzed and

compared between both EDGIS and Vegetation

Management

Verifying the data before presenting the results to

the committee is vital

Working with multiple SMEs to sift through

results and compare explicit figures bean
components

21=

Example Results with Detailed Open Items

Ai

1 No Single Source of Troth Both EDGIS and Veg Mgmt databases do

not have complete data torahl identified ignition components

2 Differences Between Data Sets Veg Mgrnt and EDGIS provide

different counts based on fuse types in some instances ie the example

above so the analysis is aPPleS 10 omnaes

3 SMEInputVital formultiple challenging analyses SME input is

necessary valid data and to understand variances

1 Continua to cleanse date

2 Provide summary and full details in future committee meeting

CONDENIIAL FORIFERnet Dr SCUSSit
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=7ZOW=107=0

Ignition
Issue Description

Is Count Possible Vegetation Count Risk Mitigation Program

Open Link Fuses

Sold Blade

Disconnects

GOLine

Disconnects

Surge Arrestors

°Grasshopper

Switches

°Selected

Connectors

Yes A fuses w Op a

El fuses w Xfmrs VM
survey required

Yes ISIS SME
Yes active program in place to

mitigate all in HFTD

YeswOpe Yes GIS SME No working to get SBs
exempted

Yes associated with LR Yes GIS SME Yes program to remove as part

of 3A 840 LR replacements

Yes program to remove SAs
Yes VM survey required Yes VM SME w Xfmr shared grounds but

not for standalone SAs

GIS SMEYen PrNmm PIme
Yes w Op St

Yes
mitigate

Not Likely maybe Targeted connector

possiblethrough 00 165 itObr PSI SME replacementas part of GO 165

InspectAp incidental work

C011011 FOR ERN DISCUS
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2021 Wildfire Mitigation Plan Open Action Items

workwwpiiii action item Descripbon Responsible Resolution Taipei Resolution

2021 wildfire Minna eg
mitigation plan Mao review

PM

Review Man to balance wildfire

mitigation WO With amid 50 ii ogres

wed

Resolution

Date

2202

Dem

2520

2021 wildfire

Include redid area

where PORE am
Include in Executive Stirred

Candid areas where ROBE cidt oMectafions in WMP
li

2162021
ectators n Pregmee

MP
systems inmections and Said
in gunny et veg menegemed

2021 r 7aPteHT41 riPr
iligation pan eseedion pia

on in Jnpnngess

inspection plan

752021 252021

2021 ye olfi

Mamie or nopeclions tnsoecrons needs to moron

n° to be canal ed by

911

Rale Me volume of inspections Sege
to ed by g1be

21512021 =1

2021
Comparison id ordeal
RH M

in COmpanson of ordinal SH

With red SH OttomanPrOgam oa 2152021
mdgationwildfire

Mege
fl11 and expficia motain ire

reduction in miles to 180 miles

2151202

Anficipated closing out

these action Items

today 2512021

FON 111EAt OSCUSSI
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Fire Ignition Component Program Open Action Items

IIIEGIM1111

Fire ignIgori

CornPorto

Program

Fire ignitiOn

Component

Program

Fire
Ignition

Component
Progrem

LnInIEqspIInlCOM lOr

reptauentent

Risk Bmslown Curve

Compliance Canceins

FOloN Up Non

Exempt Ass

Wine ful lig of poterval

WOW equipment 10 Pe

considered tor replaces

Create a Mk Miaow den Ion

Ong components Cannoned
Count Consenuente

FOP011p on OrvonteaRe
COnCOMS related tO team tO0a nommen assets

leornpletect 0111me

R po b
e

Par
=TM

In prtgleaS

plogims

In MO

get Resolubun

Resoluton Date

Date

51202
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cfions Open

Workstream

Action Items

Action Item Desciiption Responsible Resolution
Tattler

Resolution

Inspections

Per

=Re t7ZLM
In cesmom be am

Resolution

Date

252021

Dale

21512021

Inspeellort anxtures War SOW

Whet 4the rolume of weaves Wow

SCOW evcturee we me
climbing

tensming lA 009
nefitiOr=ari=
te

be climb
up

2I52021 21512021

InspectIone
Pk Ming dew inW semen sin an a pd pro II 0504505 252021 2152021

Inspections Dlrs bkdel

Evaluate Me wpots of Won
05150 5255 25215 22
Weelial imp adanianal

In prqwws 22021 2162021

Inspections
Can dnenSEO kV

rne R ollaw up vatme Once WOW

I2525555I0l75
r 2 055505o0252021 2152021

Inspecliclu
Hate al Oegradebmi

Trends

02021210500

metaPG
Waleirtir lo052

other
appmeriate

zie need lace
rt= s

II PIInins

5525525525 555

20192 EC end LC togs

21122021

CONIDEHTAL

items

Anticipatesiclosingout

thas e action

today 252021

I v LW OLSG S
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Non 500 kV Internally Guyed Steel Structures

59 non 500 kV intemally guyed towers were identified from review of inspection

forms and photos tin HM
52 ohnnbtng ospe000n 0111 be inconp

in
to

2021 work plan in addition to planned ground

Comparison between 500kV and non500kV structure designs with internal guys
5000V internal guys have target tension required spe struchires

There is no target tension for non500kV as they are u 1angle

appbcation
Both designs rely

on internal guys to maintain structure
integrity

but 500kV design is less robust

Inspection history
All 59 structures inspected through VVSIP in 2019 climbing and eons

I tag tor loose guys 10 other tags on guys turnbuckle not punched ornot enough remaining

threads corroded poor condition

No nonconforrnances on outofplumbtwistedleaning structure 3 structures with

loosemissing bolts

3 structures inspected in 2020 ground and aerial

No guy tags

No nonconformances on outofplumbthMstectileaning structue or loosemissing bolts

52 structures in 2021 inspection scope ground climbing and aerial

Inspection Future Consideration

Conditions that are difficult to identify via ground inspection loose and missing bolts lhese
conditions cant caused by ineffective gtrys or vibration issues

Of locations without localized issues or connotive action is implemented Le dampers than

climbing inspections frequency can be reduced

FOR qlIERNAL LCUSSIO
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Vegetation Management Open Action Items

PIEEMIIT =MEM

Vegetation

Management

Vegetabon Programs
Prmentabon

vegetation
Management

Replace mi fres

P55

rgoomegemempm

Vegelebon

Monagernere

Scorecard

Contractor Safely

program FollowUp

11=10

P resent 00 vegetates programs

pears on Brush Ow end

defer areasM Mat were removed ea

Precomrnensiatons need to

be replaced mei new miles from

EVM recommentations

Egg Vegetation managemere

Eirevgion 5reerg EVM
Vegetation Programs BM
aegis improvernenO

Contractor Eel pfegrem

egoism

R po b
e

Pe

CITMELI2

In progress

In progress

In progress

In PMgmee

Target Re9011un

ResDolJon
Date

202 216021
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Repairs Open Action Items

=TIM

Repairs

CIPIPMeRil

Estee especlabors

volume ol repentFr IITTO end

Man execute these repairs

R po b
e =PM

In progress

Tairget
ReSOILIturl

Resoluton Date

Dale

Prea02 21620

Repairs
NoRSIske Team B

Tag Repair Inne

WPM is Fm MPS soon Fm nm

strike team B tags

SI presses 2162021

Antocipateaciosongoul
these actio nHems
today 2512021

CONDEA
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System Hardening Open Action Hems

122112M222

Systern Hardell0

2=I=

Wen

EIZEIGIE

Fol up wth open rara

System Hardening

Total Cost of

Ormerstip For

Mgr
WOR 11202020

Do a deep dine Morota
Co of Ownership CaDukbons

SH Megatons Hold a

separate repew with SH team

and
Operational

Observer

System Itardening

FA up meelmps
on mention

plen
for

SI1

Coordmate rheetne on

exec pRn SH

R po b
e

PrV
=FM get Resolution

Resolution Date

Date

In progress

Proco2motesderfot rEACOP

V512021 252021

In 1311S5

PSsess

252021

2222021

222021

System Hardening
Wes Based

Poe Ran

Develop a naleslone Based

penaf30POIoyPOeon

harden meter

In Progress 1BD

System MB Memel Buda Remew

Internal auert of infant prop0

es deter By deco
tree

to ennxe that bey meet
the

nl end in 0 000 protect

In Progress TOD

Anficipateddosingout

thessactionitems

todary2312021
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