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System
Hardening

J,.!&.

= Substation
Enablement

Enhanced
Vegetation

Management
(EVM)

2020-2022 (TIP Plan

*  Risk Exposura - Count of circuit miles system
hardening in High Fire Threat Districts (HFTD) and
High Fire Risk Areas [HFRAL. Goal was 1,021 circuit
miles over 3 years; 235 miles hardened YTDin 2020

aaz

2020 2021 2022

* Number of whstations out of possible 64
Substations that are “energzable” during a
Transerission-Level PSPS event

* 62 high priority substarions ara now operationally
reay within 48 hours{(TIP 3-yr 2.0 target = 50
substations

*  Nometric was established for EVM

Evolution of the LTIP metric from units of work completed to
amount of risk being reduced

2021-2023 LTIP Plan

Risk Exposure - Count of circuit miles system hardened in the HFTD
=nd HFRA

Risk Profile — 0% of systemhardaning miles have tobe ighest-riss
miles: Highest risk iles include — 1) Top 20 % of the risk buydown
curve, 2) Fire recuild 2nd, 3) 575 mitigation miles

foritizes Higher risk recuction mitigetion opticns
{Undergrouncing and Line remevais)

ent metric for the 20212023 LTI
tion Public Safety Merric

Rational:

= 3Year targethas been achieved

or wi forecast ilite the critcality
of number of substations needed to reduce PSPS impact
Rick Exposure - Count of EVVI miles worked in the HFTD and HFRA

Risk Profila - 809 of EVM miles worksd in the top 20% of the HFTD's
includes Fire impacted zreas

Risk Effectiveness - Execute work consistent with defined EVM scope
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m Why System Hardening and Enhanced Vegetation Management?

System Hardening (SH) and Enhanced (EVM) focus on of potential wildfire risk from
Distribution Overhead Assets, which have resulted in a significantly higher number of ignitions (nearly 90% of the total
CPUC Reportable ignitions from 2015 — 2020 YTD)

Distribution assets represent high ignition risk due to a combination of high exposure area {overhead assels traversing
HFTDs), proximity to risk factors (vegetation), and intrinsic asset characteristics

SH and EVM mitigation work focus on mitigating these risk factors on Distribution Assets and are key mitigation

programs to continue ing potential wildfire risk
2015-2020 YTD CPUCReportable | Estimated Ignitions per 1,000 Cireuit
Ignitions inHFTD Miles in HFTD?

Initiating Cause

For Equpment cinvenigaiicns,
theDistributionigniions per =

Equipment - PGRE 217 30 85 54 eate s grmstartan
Transmission

For\Vegetation-drivenigritios,

[Vegatation 305 1 1.9 20 theDistribationratelsugreste-

thanTransmission

All Other 195 34 16 61

1. 170 raprasents data asaftne end ofsegtember, 2020

2 Grewtraleage n kIO arsas sourcs. 202 areas 34201 eadrmleege

S cther, ign tonsprmanly drvenby 39 Party and Animai
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Risk Model and Risk Quantification
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this is the relative likelih

The likelihood of a risk event {LoRE) is the relative frequency of a

k units in CPUC framework

CoRE

The consequence of  risk event (CoRE] is the averageimpact of the
visk should it materialize across key outcomes (Safety, Reliability,

e, and impacts to reliability.

Riskis the product of the likelihood and consequence of a risk event.
This method produces an expected value ofimpact across the consequence outcomes, and when
combined resultsin a multi-attribute score that can inform risk-based decision making

ihaod of Ignition

Fire Spread Model

Consequence

of a wilefire
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The risk buydown curve shows the emount of risk that can he addressed with every subsequentmile within a Circuit Section (or referenced as Cir

Protection Zone, CP7) that is mitigated. This view illustrates the relative magnitude of ri

the consolidation of risk by CPZ as you move down the prioritization fist

5000

CumulativaRalative Risk Score
g
2i:
T
58

CumulativeAbsalute Risk Scors

- comem |
0500 1,000 1,500 2,000 2,500 3,090 3,500 4,000
PZRanking,

Equipment {Conductor) Risk Buydown curves highlight the sign

etween the two models primarily as a result of the

Risk models provide risk buydown curves to guide workplan

25,000

20,000

15,000

10000 1

ORI

ant shift of where the top 100 CPZ's are

s|

atedwith the top 100 CPZs and the visualization hi

2021 Model Ri urve

124% ofnsk

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

cPZRanking

n the consequence model
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Project Example
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The top 50 highest risk-miles represent 1.4% of the total risk

% total sk
otectionZoneName | Miles i
OREGONTRAL |
110305381 | uoz | omx
. . CALPINE 1144276 oo
25000 g Cumulative CPZ Risk MARIPOSA 210180130 0.02%
| [ | oo
\ 003%
1000 T |
7%
2 15000
£ \ | an 029%
H konocrl 116BeETE | s61 ™ oam
2 wow MARIPOSA 2102241568 | 0.64 0.4%
‘ | az I
S0 & UELMAR 2105378445 [ T
MIODLETOWN 1102C8 | .02 o.as%
MDDLETOWN 1103830 | 2460 087%
e T | sBesedon sssuming .
0 S50 moon 15000 0,000 25000
Gircuit Protaction Zans (CPZ) Ranked Miles
Cn each project a more granuler risk soend efficiency evaluation s an NPV basis
(total cost of cwnership for the asset life) once the project hat is shown
en the Keswick 11011586 dircuit protection zone on the
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Project Example: Keswick 11011586 Circuit Protection Zone

Keswick 11011586 Circuit Protection Zonz

6.6 Milesin total, the 100m X 100m grid points are the skaolusz sk valuss
this protevtion zone

each zection of

The total protecticn zone adzcluterisk score i 4634 rick units (um of all the 100m 2né points.
slongthe circuit)

Average risk score of all the grid points results iathe CF7 mean risk score of 1.25

NoSystem | Overhead  Under  50%-50% OH/
Kacpicklics Vo) Hardening | Hardening __ grounding s
Total CPZ Risk Redusad After
Miigation

Ta

verali iles Mitigared
O Syster Hardening
(31.6M/mil=)
G System Hardening
($1.2M/mle)
Total Capital Cost
Average OBM Cost (peryear)
NBY @ 7% discount rata
$ NPV per unit of isk (RSE)
Extimated Tima to Complate

Assumptiore:

+ Discount Rata: %, Cost Escalation Inflation: 3%
EarafitCuration: 0yzarsfor 0 and 60 for UG

FoutinevagTree Count /Mi=:an.76

2aancrins [} / mite
ainspect oos I mieoron oo [ mvero-us
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Target Setting
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Conditions

pariod or LTIP i£0

Risk Profile (Highest Risk Milas defined as)
1. Top 20%’ of risk burcown curve

2 Fre rebuld miles
3. PSS mitigation mi

Risk Effectiveness

10% of Urcerzrounding or Lina Ramaval work in th System Hardening project portfolio?

Risk Exposure

® Count of creait milks system bardened in the HETD and HERA

. Basis of the 80 isto P xecution

1
2. Basis of the top 20% coelates 1o ~70% of the nsk on the sk buydown curve
3 2% and L

System Hardening Targets {Risk Miles}
A
\
mPos  LTPLO
i 2021
\) 2022 350 368 03
{ 2023 39 16 55
/
/| 2203 10,1 1103 1.209
[
weather related sccess, eificiencies
orts - "
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System Hardening targets are set based on 2021 risk miles
and program funding assumptions

System Hardening LTIP Targets
Program Fundi mPos P10 mP2.0
+ Forecastof Wildfire Mitigation capital

spendin 2021 consistentwith the Settlement

for the 2020-2022GRC. 2022 forecast 2021

escalates 2021 by 155 and 2023 forecast ‘

escalates 2021 by 30% \ 2022 350 368 a03

\‘
\ |

UnitCosts ) 2023 39 26 55
+ Assume: per circuitmiles of Overhead

SHvsork an for Underground work 2021-2023 1051 1103 1,200

* Torgets
Program Duration f
+ Execution of the 13-year plan focusing on top
20% circuit protection zones by 2032 a0 1 mil
setas the threshold goal (LTIP 0.5) for 2021
« LIPO.Sgoalsin i progr
15% higher, respectively
o [ eses sovingone for fuure systam 5 beyond 2021 and additional minar cagital seend for cther Wildfirs Mtigatien Progrems »

i3
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Conditions

f i = GFEVM mil ighast-r ® )
0 h
meos me 1o P20
Rizk Brofile (Highest Ritk Mile: defined 21)
* Top 203 of sk moda! buydown curve
© Feimpacted rilss 2001 1,800 1,880 2070
S 2022 1,800 1890 2070
* Execute work consistant with defined EVi saope : . !
« Achiewe 17’ recommended radial clearance
© Assess strike potential trees including high isk species 4o i S
* Remeva ovarbangs abeva and within 4 faztof power fines o 4 d T
= e and edj powedines on targeted basis
" 20212023 5,400 5670 6210
Risk Exposure
| = Count of EVM miles worked in the HFTO and HFRA { onsistant withthe FOR. Evalustingviabiity of 10-yr pace (2021 - 2030).

1. Basis of the 8% Is te allow for oparational axacution cansiderarions Including permitting, waathar-relatad sceess and, customer asprovals
2. Basisof the too 20% comelates to 3% of the risk 01 the risk buydown curve

14
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| Program Duration

Vegetation management Plan (2021-2032)
Evaluatingviability of 10-year pace (2021-
2030)

+  Assumes execution of the 12-year Enhanced

Program Fundif

*  Forecastof o -
on EVM program in 2021, 2022 and 2023
respectively (in alignment with POR)
10-year pace wiill resultin incremental
forecastof er year

Unit Costs

- assume [ mites ot M work

nd

EVM targets are set based on work to be completed over the
remaining twelve years of the program

Enhanced Vegetation Management LTIP Targets

LTIP 0.5 LTIP 1.0 mpP2.0

2021 1,800 1,890 2,070
2022 1,800 1,890 2,070
2023 1,800 1,890 2,070
2021-2023 5,400 5,670 6,210

"- The total milkage of the proposed 2021 Project Portfoliowas
setas the threshold goal (LTIP 0.5) for 2021
ITIP1.0,

15% higher, respectively.

15
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Governance and Oversigh

Wildfire Risk Governance Committee

System Hardening project lists (by CPZ)
consistent with the Target Setting
methadalogy will be formally approved
annually by the Chief Risk Officer

Frhanced Vegetation Miles (by CP7)
consistentwith the Target Setting
methodologywill also be formally approved
annually by the Chiel Risk Officer

PG&E Board — SNO and Compensation
Committees

Annual submission of a) System Hardening.
projectlist and b) spedificlocations of the
Enhanced Vegetation Management miles to the
SNO and Compensation Board Committees by
the Chief Risk Officer

Quarterly progress updates on plan vs. actual for
both System Hardening and Enhanced
Vegetation Management will be submitted to the
$SNO and Compensation Board Committees by
the Chief Risk Officer

16
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Appendix
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CZU Lightning Complex Fire

N §ANTA CRU

@ Damage Overview
8 e ,.m@m...m.m
& 1 fatality.
86,509 acres burned A
Linjury 1,480 structures destroyad

Fire Description and Observations

The wildfires started st 6:41 AM on August 16, 2020 and was the result of
thunderstarm thar proct lightnir
hundreds of fires througheut Califor'a

Thel asthe Wamella
Fira n2ar Davengert and tha Waddall Fire, rear Viaddell Crask, az well as
thrae fires on what would become the northem sdge o the CZU Complex
fire.

Two Z
three northern, fires to rapidly expand and margs, growing quickiy to over

This wasnot one fire but a merging of small fires into ane massive fire. O
currert i

s 2 fir hav! multiole igaiticn
parnts ccmbining into cne fire

The modzling complexity cf thiz wildf re iz zuehtaat it would require taking.
than w=atingthis

asasingewildfire

Ao, the focus of our
points from our overhead electric d strbuticr circuts n HITDs and severai of
the 1gpitian peints for this fira ozcued whera nena of our aszats axsted,

18
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System Hardening Project Life Cycle

Preliminary, Field, &
Final Scoping
T— = e Alternative 1
Focus exclusively on the highest risk area miles, and utilize excess resources to
Estimating complete HFTD repair tags and other nonhardening capital work
1o tarsso 177 | | |
Dependencies & Contracts
Alternative 2
Per i thatisin the imaril

- carryingover all construction ready iork for 2021
@ b sl I Miles Addretsed: 2512 " 72 ” 3027 (0.1%) l

Construction & QC =
urilize the 2021 Risk Model to inform pi vise thy

- while completing projects that are currentlyin the construction stage of the project
lifecycle

Miles Addressed: 307 | | Highest Risk AreaMiles: 127.7 | | Risk Reduced: 73 (1 2%)
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