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System
Hardening

J,.!&.

= Substation
Enablement

Enhanced
Vegetation

Management
(EVM)

Risk Exposure - Count of circuit miles system
hardening in High Fire Threat Districts (HFTD) and
High Fire Risk Areas (HFRA). Goal was 1,021 circuit
miles over 3 years; 235 miles hardened YTD in 2020

aa2
338

2020 2021 2022

Number of substations out of possible 64
substations that are “energizable” during a
Transmission-Level PSPS event

62 high priority substations are now operationally
ready within 48 hours (LTIP 3-yr 2.0 target = 50
substations

No metric was established for EVM

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

2021-2023 LTIP Plan

Count of circuit miles in the HFTD

and HFRA
Risk Profile — 80% of system hardening miles have to be highest risk
miles; Highest risk miles include —1) Top 20 % of the risk buydown
curve, 2) Fire rebuild and, 3) PSS mitigation miles

Risk Effectiveness- Pricritizes higher risk reduction mitigation options
{Undergrounding and Line removals)

Replace the Substation Enablement metric for the 2021-2023 LTIP
Period with FVM Risk Reduction Public Safety Metric

Rational:
® 3 Year taget has been achieved
* Improved weather forecasting capabilities reduces the criticality
of number of substations needed to reduce PSPS impact
Risk Exposure — Count of EVM miles worked in the HFTD and HFRA

Risk Profile - 80% of EVM miles worked in the top 20% of the HFTD's
includes Fire impacted areas

Risk i ith 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 assets traversing
HFTDs), proximity to risk factors (vegetation), and intrinsic asset characteristics

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

Initiating Cause

programs to continue ing potential wildfire risk
For Equipment devenignitors,

2015-2020 YTD! CPUC Reportable | Estimated Ignitions per 1,000 Circuit
Ignitions in HFTD Miles in HFTD?
the Distribution Ignitions per Mile:

Equipment - PGE 217 30 85 5.4 eate s1.6x rester than

Transmission

For Vegetation-drivenigritions,

Vegetation 305 1 119 20 theDistributionratelsGxgreater

thanTransmission

All Other? 195 34 76 6.1

1. Y70 represems data a5 ofhe enc of sectember, 2020
2 e arsassource: 398014 areas,
3 Cther incluces gnitonsprimariy driven by 3% Party and Animal
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Risk Model and Risk Quantification
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The likelihood of a risk event
specific risk event occurring.

Inthe case of wildfire risk, this is the relative likelih

Wildfire Risk Models calculates risk units in CPUC framework

LoRE

(LoRE) is the relative frequency ofa .

ignition occurring.

® Riskis the product of the likelihood and consequence of a risk event.

This method produces an expected value of impact across the consequence outcomes, and when
combined results in a multi-attribute score that can inform risk-based decision making

CoRE

The consequence of a risk event (CORE) is the averageimpact of the
risk should it materialize across key outcomes (Safety, Reliability,
Financial).

Inthe case of 5 ins seri
fatalities, property damage, and impacts to relizbility.

Methodolo;

Ukelihood of Ignition

Ignition Model

Inition likifwod was
Getermined based o
2021 modalingpradictng
ignitionsatthe circuit
protection zone (CPZ)

Fire Spread Model
Ukelihood ofspread | Consequance
spreadiikelhoodwas ——
PGRE and Technosyiva skl
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2015 Risk Model 2021 Risk Model
ence
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The risk buydovin curve shows the amount of risk that can be addressed with every subsequentmile within a Circut Section (or referenced as Circuit
ction Zon ) that is mitigated. This view illustrates the relative magnitude of ciated with the top 100 CPZs and the visualization highligh

Pro

Cumulative Relative Risk Scora

Risk models provide risk buydown curves to guide workplan

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

15000 o 2021 Model urve
£ T imen
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CPZRanking P2 Ranking

of where the top 100 CPZ's a

etween the two models primarilyas a result of the shiftin 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

Cumulative | Mean MAVF total risk
ProtectionZoneName | Miles e e Total CPZ MAVE s e
QREGONTRAIL
ooz 316 316 oor%
- . 001 188 188 oo1%
25000 g Cumulative CPZ Risk 008 6o 169 0.02%
001 138 145 0.02%
\ 005 130 | 520 0.03%
20005 1.00 126 3.77 0.0a%
e 125 1881 017%
2 15000
& a7 1208 052 856 029%
z e 1760 oss | s o2
2 10000 4 064 1829 077 1081 0.44%
429 2258 073 | 9ss 0a7%
5000 | 009 267 (58] 218 0a7%
o2 2308 on 870 a8
2430 4738 on 15183 087%
¢ — —
0 5000 10000 15000 20000 25000
Cireuit Protection Zone (CPZ) Ranked Miles Key Takeaway
On each project a more granular risk spend efficiency evaluation wil be performed on an NPV basis
(total cost of ownership for the asset life) once the project is fully scoped similar to what is shown
an the keswick [l cireutt protection zone on the next slide
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Project Example: Keswick i Circuit Protection Zone

Yeswick IR it Frotection Zone

6.6 Miles1n total, the 100m X 100m grid points are the absolute risk values for each section of
this protection zone

The total protaction 20nc absolute risk score is 28.84 rick units (sum of all the 100m grid points
along the circuit)

Average risk score of al the grid points results in the CPZ mean risk score of 1.25

p— el e
i
.

Overall Miles Mitigated
System Hardening

UG System Hordening
r—

Total Capital Cost

Average O&M Cost (per year)
NPV @ 7% discount rat

$ NPV par unit of rick (RSE)
Estimated Time to Complata

Assumptiors:

Discount Rate: 7%, Cost scalation Inflaion: 3%
BanafitDuration: 30years for OH nd 60 for UG
Routine Veg Tree Count / Mile:50.76

P5PS Costof Reenergiaing mile
patrolsand nspection: mile for O am. milefor UG
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Target Setting
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Conditions System Hardening Targets

period or LTIP is0 \

e

Risk Profile (Highest Risk Miles defined 2z)
1. Top 20% of risk buydown curve

mP 0.5 TP 1.0
2. Fire robuild miles

3. PSPS mitigation miles
377 39 434
434 455 499
m 1116 1171 1,282
Risk Effectiveness
. 10% or Lir inthe § portfolio?
Risk Exposure |

= Count of circuit miles system hardened in the HFTD and HFRA /

1. Basi oper luding permitting, weather related access, and mob/demob efficiencies
2. Basis of the top 20% comelates to ~70% of th risk on the risk buydown curve
3

Hardening ated at G2% and orli

12
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Program Fundis
« Forecastof oc [ rire

System Hardening LTIP Targets.

mP 0.5 TP 1.0

System Hardening targets are set based on 2021 risk miles
and program funding assumptions

Mitigation capital spend in 2021 and 2022,
respectively, consistent with the Proposed 2021 305 320 350
Decision Revision for the 2020-2022 GRC. ‘
2073 forecast escalates 2077 by 15%. \ 2022 177 196 e
\
) 5
UnitCoats / 2023 438 455 499
+ Assumes circuit miles of Overhead
SHwork a r Underground work 20212023 1116 1171 1,282
Program Duration I
+ Execution of the 13-year plan focusing on top
20% circuit protection zones by 2032 % i
setas the threshold goal (LTIP 0.5) for 2021
i i program
funding level 5
15% higher, respectively

1 e sovionone

projects beyond 2021 and

13
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Conditions

Risk Profile (Highest Risk Miles defined 2s)

Top 20%* of risk mode! buydown curve

Firs impacted miles

meos

| sk

Effectiveness
Execiite work consistent with defined EVM scope

« Achieve 12’ recommended radial clearance

* Assess strike potential trees including high risk species
* Remove ovarhangs abova and within 4 featof power lines

under

2021 1,800
2022 1,800
2023 1800
on targeted basis
d 20212023 5400

me 10

5670

me20

2,070

2070

2070

6210

fthe 80% Isto

for operational

permicting, weather-related access and, customer approvals

2. Basis of the top 20% comrelates to ~B5% of the risk on the risk buydown curve

Targets are based on 12-yr FVM Prog
consistentwiththe POR. Evalustingvi

pace (2021 - 2033]
Y of 10-y7 pace (2023 - 2030).

14
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! Program Duration

Assumes execution of the 12-year Enhanced
Vegetation management Plan (2021-2032)
Evaluating viability of 10-year pace (2021~
2030)

respectively (in alignment with POR)

10-year pai sultin incremental
forecast of peryear

Unit Costs
. A«ulm-p.« miles of FVM work

" Program Fundi 2
s omm-md
on EVM programin 2021, 2022 and 2023

Enhanced Vegetation Management LTIP Targets

TP oS P Lo
2021 1,800 1,890
2022 1,800 1,890
2023 1,800 1,890

20212023 5,400 5,670

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

2,070

2,070

2,070

6210

«The total mileage of the proposed 2021 Project Portfolio was

set as the threshold goal (LTIP 0.5) for 2021
o D i

15% higher, respectively

15
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Governance and Oversigh

Wildfire Risk Governance Committee

System Hardening projectists (by CP7)
consistent with the Target Setting
methodology will be formally approved
annually by the Chief Risk Officer

Fnhanced Vegetation Miles (by CP7)
consistent with the Target Setting
methodology will also be formally approved
annually by the Chief Risk Officer

PG&E Board — SNO and Compensation
Committees

Annual submission of a) System Hardening
projectlist and b) specific locations 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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Fire Descriptionand Observations

= The wildfires started at 6:41 AM on August 16, 2020 and was the result of a
P closeto 13, lightni
hundreds of fires throughout California

* The lightning initi
Fire near Davengort and the Waddell Fire, near Waddell Creek, as well as
three fires on what would become the northem edge of the CZU Complex
fire,

= Two days afterthe fires beg:
three northem i
000 acres

* This was not one fire but a merging of small fires into one massive fira. Our
current

v multisle ignition
AV : ints combining into cne fre.
DAVENPORY; L s
A = The modeling complexity of tiz wildfie s such that it would require taking
than treating this

NEANTAGRUY

5 0 single wildfire

@ Damage Overview = Also, the focus of our
the ignition points for this fire occurrad where none of our assets existed.
’ Aienia (e 8 dieys 140 structures damaged
= 1 fatality
86,509 acres burned *
Linjury 1,50 structures destroyed

18
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System Hardening Project Life Cycle

@ Preli

inary, Field, &
al Scoping

24
months

Alternative 1

focus exclusively onthe highest risk area miles, and utiize excess resaurcesto
complete HFTD repair tags and other non-hardening capital work

Mies addressad: 127 | | ighes ik rea s 1477 || ik educoct 2813009 |

ork thatisin the current imarily based on
carrying over all construction ready work for 2021

I Miles Addressed: 254.2 " 72 “ 30.27(0.1%) I

Utilize the 2021 Risk Model to inform prioritization to revise the current workplan,
i leting proj are currentlyin the i fthe project

I
lifecycle

[
Miles i i iles: 147.7 | | Risk 1.2%)
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