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Topic Summary

Item Overview

+  Purpose of Presentation: To provide an overview of the Wildfire Risk Model Improvements

Inced Vegetation Management (EVM) are the two key mitigation programs in use for
e through these programs needs to target the right miles from the 25,000 circuit
he Wildfire Risk Models are the method used to target the right miles for risk

. None

Key Takeaways

The Wildfire Risk Models are built around the CPUC approved risk framework of “Likelihoed of a risk event” combined
with “Consequence of the risk event”

The models were initially developed in 2018 and revamped in 2020, using more advanced machine learning methods
for predicting ignitions and shifting from REAX Engineering simulations to Technosylva simulations for determining
consequence

The changes resulted in a major shift in which circuit locations have the highest risk

The new risk madels (Vegetation and Equipment) are used in conjunction with field information to determine the 2021
workplan for EVM and System Hardening
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Wildfires have become more frequent and destructive, highlighting the imp

understanding wildfire risk

Catastrophic wildland fires have become 2 major threat
throughcut PGAE's service tarritory, and pose significant
threat to the safety and economic future of the
organization. PGAE recognizes our electrical equipment
has been the ignition point for a number of these fires and
is working to understand these calastiophic events fo
maximize planned risk reduction activities

Situation

The frequency and severity of these catastroohic fire
events has increased dramatically over the last 10 years.
PGA&F's service lemitory has grawn from 15% HEDT to
over 50% from 2012 through 2020 The historical methods
for managing fire risk need to evolve to manage the
increasing population in the wildland urban interface and
changing climatological conditions To meet these
challenges, PG&E has developed a series of models o
identify areas of highest consequence and potential for
igniions. These models continue to improve as the
avallable information and understanding improves.

Complication

Outline the process for assessing risk
Communicate the evalution of PG&F's risk modeling
efforts

Identify the arcas where fisk modeling has been
operationalized for risk reduction activities

Objective

California’s Most Destructive Fires
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The framework to assess wildfire risk examines the likelihood and consequence of a

potential ignition event

LoRE ; CoRE

» The likeiihood of & risk event (LORE) is the relative frequency of i » The consequence of a risk event (CoRE) is the average impact of the
specific risk event occuring.  risk should it materiaiize across key outcomes (Safety, Relabilty,

»  Inthe case of wildfire risk, ihis is the relafive likelihood of an ¢ Financial).

ignition occurring. In the case of wildfire risk, consequence contains serious injuries,

fatalities , property damage, and impacts to reliabity.

Risk = LoRE X CoRE

= Risk is the product of the likelihood and consequence of a risk event.

= This melhod produces an expecled value of impacl acioss the consequence oulcomes, and when
combined results in a multi-attribute score that can inform risk-based decision making
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Enhancements implemented in 2021 Wildfire Risk Models

2021 Risk Model
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The risk buydown curve shows the amount of risk that can be addressed with every subsequent mile within & Circuit Section (or referenced

as Clrcuit Protection Zone, CPZ)

visualization highlights the cons

2018 Model Risk Buydown Curve

ation of risk by

is mitigated. This view fllustrates the relative magnitude of risk associated with the top 100 CPZs and the

PZ as you move down the prioritization list

2021 Model Risk Buydown Curve
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Equipment (Conductor) Risk Buydown curves highlight the significant shift of where the top 100

CPZ's are between the two models primarily as a result of the shift in the consequence model
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Additional data and local field Information informs the workplan

EVM Workplan

= Vegetation Risk Model Segment Ranking
determines the initial workplan

LIDAR data on strike potential frees spanning
the 25.000 miles of High Fire Threat Districts
adjusts the plan

Final identified list of EVM miles to be worked
in 2021 are being checked by Public Safety
Specialists for final confirmation

System Hardening Workplan

Equipment Risk Model Segment Ranking
determines the initial workplan

Project by project review ensures appropriate
mitigation method is selected

Projects and mitigation selection are reviewed
for effectiveness at reducing PSPS events

Final identified list of System Hardening projects
to be worked in 2021 are being checked by
Public Safety Specialists for final confirmation
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Technosylva more accurately predicts high consequence fires as having high risk
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Large destructive fires plotted on the 2021 equipment risk buydown curve

2021 Equipment Risk Cumulative Risk Score
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Key Takeaways

The majortty of the large fires were
capluredin the top 50% of the segment.
miles for the 2021 risk mcdel.

The risk buydown curves include additional

consicerations such a5

- Probabiliy of ignition

« Uses Mean Risk Score vs the Mex
Risk Score on the comparison between
REAX and Technasyhva

This adjusts the prioritization, and ehifts the
nitions further down the risk curve.
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Where do the High Consequence Fires show up on the Risk Buydown Curve

Lerge Destructive Fires Associated to Circuit Segments [2018 Model)
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Key Takeaways
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burned

1injury

Damage Overview

140 structures
damaged

5]

1,490 structures.
destroyed

Fire Description and Observations

The wildfires started at 6:41AM on August 16, 2020 and was the result
of a thunderstorm that produced close 1o 11,000 bolts of lightning and
started hundreds of fires throughout California

The lightning strikes initially started fires separately known as the
Warnella Fire near Davenport and the Waddell Fire, near Waddell Creek,
as well as three fires on what would become the norther edge of the
CZU Complex fire

Two days after the fires began, a change in wind conditions caused
these three narthern fires to rapidly expand and merge, growing
quickly to over 40,000 acres

This was not one fire buta merging of small fires into one massive
fire. Our current consequence models focus on potential fires
growing from one Ignition point as comparad to simulating the fire
behavior of multiple ignition points combining into one fire.

The modeling complexity of this wildfire is such that it would require
taking into account the hundreds of fires that were started rather than
Ireating this as a single wildfire:

Also, the focus of our consequence model evaluates the potential
ignition points from our overhead electric distribution circuits in
HFTDs and several of the ignition points for this fire occurred where
none of our assets existed.
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The top 50 highest risk-miles represent 1.4% of the total risk

% total risk

Protection Zone Name | Miles
reduced!

Cumulati
Wil

002 318 001%
. . 001 003 1.88 188 0.01%
o Cumulative CPZ Risk 008 012 168 163 0.02%
oer | o013 | 1as | 144 002y
005 018 130 520 0.03%
BB 100 | 117 126 | 37 0.04%
666 783 125 4884 0.17%
Fisox
£ 421 | 1208 | oe | ass |  ozey
E 561 17.65 088 51.70 0.42%
10,000 - 064 | 1829 | o077 1081 0.44%
429 258 073 955 0.47%
5000 000 2267 073 213 0.47%
042 | 2308 072 870 | o4
2080 4788 072 181.23 0.87%
L - "Bazed on assuming en OH hardening risk mitgation (32% risk reduction offectivaness)
0 5000 10000 15000 0000 25000
Circuit Protection Zone (CP2) Ranked ties HeyTamam
On each project a mere granular risk spend efficiency evaluation will be performed on an NPV
basis {lotal cost of ownership for the asset life) once the project is fully scoped similar to what is
shown on the Keswick ‘ circuit protection zone on the next slida
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Project Example: Keswick Circuit Protection Zone

pH—  [mer———

.5 Miles in {otal, the 100m X 100m grid peints are the absolute risk values for each
section of this protection zone

The total protection zone absolute risk scere is 46,84 risk units (sum of all the 100m grid
points along the circuit)

Average risk score of all the grid points results in the CPZ mean sk seore cf 1.25
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Total Capital Cost |

fverage OBM Cost (per year]

NPV @ 7% discount rate _

|'$ NPV per unit of risk [Hst]
Esl

rated Time Lo Complete 12 mos

Assumptions.

* Discount Rate: 7%, Cost Escalation / infiation: 3%

+ Beref Curaton. 30 years for OH and 60 for UG

+ Routne Vg Tree Coun / Mie- 5076

+ PSS Cost ot Reenergizn D

+ Patols and Inspectons. il for OH an. e for UG
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