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Topic Summary

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

«  Why: System}t ing and E g 1 (EVM) are two key mitigation programs for wildfire risk
reduction. The work performed as part of these programs targets ~25,000 electric distribution circuit miles in High Fire
Threat Districts (HFTD). The Wildfire Risk Models are used to inform the highest risk miles and are also used to inform
the 2021 — 2023 LTIP Public Safety metrics.

Proposed Board / Committee Action: None

L CRELCEVTEW

+  The Wildfire Risk Models have been evolved to consider the CPUC approved risk framework of “Likelihood of a risk
event’ combined with “Consequence of the risk event”

+  The models were initially developed in 2018 and further evolved through 2019 and 2020, using more advanced machine
learning methods for predicting ignitions and shifting fire spread simulations, from REAX Engineering to Technosylva, for
determining consequence

«  The improvements made to the risk models resulted in a significant shift in the risk ranking of the circuit segments, or
circuit protection zones, across the High Fire Threat Districts

+  The enhanced risk models, Vegetation and Equipment, are used in conjunction with additional considerations including
subject matter expertise from PG&E's Public Safety Specialists, with significant fire science and behavior experience, to
inform the 2021 workplan for EVM, System Hardening and other wildfire risk reduction effo[th

ANAL
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Wildfires have become more frequent and destructive in PG&E's service territory

Catastrophic wildland fires have becoms a major threat
PGE! itory and significant

California’s Most Destructive Fires'

fisk to the safety of our customers and our communities we. oue)
rve. CountotFires Tubbs e
Total Structures Damaged (Napa. Senoma)
PG&E's electrical equipmenthas been the ignition source fora 40,sa0 o
number of these fires and a multi-pronged approach has been (Ventura)
developed to reduce the wildfire risk. 35,000 { Fires in PGAE Service Territory Can Firz
I ol Structures damaged g (S PiveE
The frequency and severity of catastrophic fire events have 30,000  Complex. Glass Fire
increased dramatically over the last 10 years. (P e, el
25,000 LU Lighting
5 = PG&E'ssenviceterritory has grown from~15% HFTD to Camplex
2 over 50% from 2012through 2018, which includes nearly 20,000 (S oo R
8 31,000 miles' of PG&E's electric transmission and e
B distribution system traversing HFTDs, eyl [ (o)
5 To mestthese challanges, PG&E has developed asaries of - Hoh Complex
o delsto i as of highest 10,000 © Countios)
potential for fire ignitions. These models continue to improve oo
as the available information and understanding improves. 5000 )
Thomas Fio
1.PGAL's ot lctic transmissn anedistrbutonsystem include enrly 125 00 mies 0 Ve, Soa
1991- 1996 2001 200 20 2016 =
= Outline the process for assessing risk 1995 2000 2005 2010 2016 2020 3:;:]"' i
2 * Share the evolution of PG&E's risk modeling effortsto 1. s I fire ca govimedia/t1417/0p20_destruction paf At Fis (tiapa,
3 identify the highest potential widfire risk areas within Saiano)
2 PGAE's senviceterritory
o * |dentifythe areas where risk modeling has been
operationalized for risk reduction activities
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The framework to assess wildfire risk includes the likelihood and consequence of a

potential ignition event

LoRE CoRE
= The likelihood of a risk event (LoRE)is the relative frequencyofa = The consequence of a risk event (CoRE)is the average impact of the
specificrisk svent occurring. risk should it materialize acrosskey outcomes (Safety, Reliabilty,
Financial).

In the case of wildfire risk, this is the relative likelihood of an
Ignition occurring.

In the case of wildfire risk, consequence contains serious injuries,
fatalities, property damage. and impacts to reliabilty.

i LoRE X CoRE

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

= This method produces an expected value of impact across the conssquence outcomes, and combined
results in a multi-attribute score can inform risk isi

Methodology
Ignition Model Fire Spread Model
l Likelihood of Ignition } Likellhood of Spread | 1 Consequence

aon oo was | 96
cetermined based on Spread likelihood was Consequence

2021 modeling predicing determies based on @ considerations locused
ignitons. at e circut sudy conductes by PGAE on the potential mpsct
protection zone (CPZ) ‘and Technosyla of a widiie
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Enhancements implemented in 2021 Wildfire Risk Models

2018 Risk Model
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2018 Risk Model
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ge destructive fires superimposed on the equipment risk profile curve

® PGAE Flectric Power coused ® Non PGSE Electric Power-coused
Fires Fires
30000
25000 | Camp Fira®
20000
Clayton
Valley
cade Fire*

1200
Redwood Valley (Mendocino Lake Complex)

Atlas {Southern LNU Complex)
LNU Lightning Complex

2021 Equipment Risk Cumulative Risk Score

Zogg Fre Cascade (NeuWind Complex]
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Tubbs (Central Nuns (Central ¢
INUCompleY)  prviler LNU Complex] 52
L Carr Fire
o 5000 1000 1500 wom NN 2000 3000
5CU Lightning 2y Uightning
Segment Miles By CPZ Ranking (CPZ Circult Miles) Corplan  Complet
e Camp ang Kinzage Fires ot ition segment o assigh riek

Key Taksaways

“The majority of the large fires were
caplured in the top 50% of the circul
‘segment miles for the 2021 risk model

The risk profile curves include additional

considerations such as:

- Probability of ignition

- Uses Mean Risk Score vs the Max
Risk Score on the comparison between
REAX and Technosyva

This adjusts the prioriization, and shils the
ignitions further down the risk curve.
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Where do the High Consequence Fires show up on the Risk Buydown Curve

® PGRE Electric Power-caused ® Non PGSE Electric Power-caused.
Fires Fires

50m

Key Takeaways

The 2018 modelwas less effective at
identifying locations with large fires.

This pricritization also differs froma pure

E
2 Reax scoring, as it includes Egress, and
i probabilty of ignition calculation.
i
£ Al St ascade e The Camp fire was not able to be mapped
3 e i TV due to changesin the designations between
Ee y R TR 2018 and 2020.
El ake lex) Mendocino Lake Complex)
|/ KincadeFire pusa | oo
o Clayton
rrriser B Ranch  CoFin ] et SCU Ughting
P NU Lightaing 7™ Fire C2U lightning Comple
Comples Complex

‘Segment Miles By CPZ Ranking (CPZ Circuit Miles)
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Slide 8

SS1 Can we include a footnote that provides additional details?
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The risk profile curve shows the amount of risk that can be addressedwith every subsequent mile within a Circuit Section (or referencedas
Circuit Protection Zone, CPZ)that is mitigated. This view illustrates the relative magnitude of risk associated with the top 100 CPZs and the
visualization highlights the consolidation of risk by CPZ as you move down the prioritization list

2018 Model Risk Buydown Curve
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Equipment (Conductor) Risk Profile curves highlight the significant shift of where the top 100

CPZ’s are between the two models pi

ly as a result of the sl

in the consequence model
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EVM Workplan

Vegetation Risk Model Segment Ranking
determines the initial workplan

LIDAR data on strike potential trees 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

Address circuits where customers have been
impacted multiple times by 2019 and 2020 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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ZU Lightning Complex Fire

@ Damage Overview
QQ, Active for 37 ‘
days
86,509 acres 1entaity.
burned
o 1490 stuciures
1injury destroyed

140 structures.
damaged

Fire Description and Observations

* The wildfires started at

6:41AM on August 16, 2020 and was the result

d cl "

ofa that prod ,
started hundreds offires throughout California

» The lightning strikes initially startedfires separately known as the
Warnella Fire near Davenport and the Waddell Fire, near Waddell Creek,
as well as three fires on what would becomethe northemn edge ofthe

CZU Complexfire.

* Two days after the
these ty h

achangein ti
s to rapidly growing

ese fires
quickly to over 40,000 acres

* This was not one fire but a merging of smallfires into one massive

fire. Our current

growingfrom one ign
behavior of multiple igni

ition point as compared to simulating the fire
ition points combininginto one fire.

+ The modeling complexity of this wildfire is such that it would require

treating this as a single
+ Also, the

fires that were started rather than
wildfire

ignition points from o
HFTDs and several of
none of our assets exis!

P
ur overhead electric distribution circuits in
the ignition points for this fire occurred where
ted
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System Hardening Example: The top 50 highest risk-miles represent 1.4% of the total risk

nZoneName | Miles | Cumulative | MeanMAVF | oy ooz yayp| % total sk
Score <

002 002 316 316 001%
< . (00t | 003 | 188 | 188 | 001%
25000 9 Cumulative CPZ Risk 008 012 169 169 0.02%
SHEPHEF 001 013 144 144 0.02%
| MIDDLETOWN 1103CB 005 018 130 520 0.03%
2P0} UPPER LAKE 1101CB 100 147 126 377 0.04%
i 666 | 783 | 125 | 4884 | OA7%
1500 |
£ 421 1204 092 4850 0.29%
§ 61 1765 | 088 5170 0.42
10,000 4 64 1820 | 077 | 1081 0.44%
29 2258 073 955 0.47°
s DEL MAR ) 2267 073 219 047
MDDLETG 42 2306 072 870 0.49%
MIDDLET 2480 4788 or2 15183 087%
e S S A Lk “Based on assuming an OH hardening risk mibgabion (82% risk reduction effeciveness)
0 5000 10000 15000 20000 25000
Gireult Protection Zone (CPZ) Ranked Miles Koy Taknmuny
On each project @ more granuler isk spend efficiency evalualion wil be performed on an NPV
basis (lotal cost of ownership. for the assel life) once the project is fully scoped similar lo what is
shown on the Keswick 11011586 circuit prolection zone on the next shde
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System Hardening Project Example:

Keswick 11011586 Circuit Protection Zone

Keswick 11011586 Circuit Protection Zone

= 66 Miesin total, the 100m X 100m grid points are the absolute risk values for each
section of this protection zone

The total prolection zone ebsolue risk score is 4884 risk units (sum of al the 100m grid
points along the circuit)

Average sk scofe of all e grid poinis resuls 1n the CPZ mean r1sk score of 125

e wee | ] R

Total CPZ Risk Reduced After
it
Total CPZ Residual Risk Value

Overall Miles Mitigated
OH Systam Hardening
iie)

UG System Hardoring
"mne’

Total Capital Cost

Average OBM Cost (per year)

NPV @ 7% discount rate

$ NPV per unit of risk [RSE)

Estimated Time to Complate

Assumptions:
- Discount Rate: 7%, Cost Escalation /Infiation: 3%
= Benefit Duration: 30 years for OH and 60 for UG

* Route Veg Tree Count ! Mie: 80.76

- PSPS Costof Reenerg mile

=
* butsand o R mitetor O o

for UG
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