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System
Hardening

* Substation
Enablement

* Enhanced
Vegetation

Management
(EVM)

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

2020-2022 LTIP Plan

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

in 2020
a0z
358
21
2020 2021 2022

= Numberof substations out of possible 64
substationsthat are “energizable” during a
Trangmission-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

2021-2023 LTIP Plan

ount of circuit in the HFTD
and HFRA arees. Less focus on number of miles and more on risk

= RiskProfile —Majority of system hardening miles in the top 20 % of
the HFTD CPZ's, Fire impacted areas and PSPS impacted crcuits

= Risk Effectiveness - Prioritizes high risk mitigation options
{Undergroundingand Line removals)

P

. high-risk d better
ring of aperational actions to respond to high-risk threats and

PSPS eventsin 2020

Replace the Subszation Enablement metric for the 2021-2023 LTIP
Perlod with EVM Risk Reduction Public Safety Metric

Quantifies the risk reduction obtained at the location level and
countsthe number of miles worked in fire impacted areas to address
repeat fire danger from partially burnt fuel

. dion of the 10-year
Plan averaging 2,120 cirevit miles annually for 2021-2030
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Risk Model and Risk Quantification
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Wildfire Risk Models calculates risk units in CPUC framework

LoRE s CoRE
The likelihood of a risk event [LoRE) is the relative frequency of a 1 8 Theconsequence iofairisk event {CoRE] i the averngr impact af the
specific risk event accurring i riskshould it materialize across key metrics (Safety, Reliability,
In the case of this i the rel a i) Eendal);

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

ignition occurring.

= Risk s the product of the likelihood and consequence of a rick event.

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

Ignition Model Fire Model Other
| Considerations
Uikslihoud of Spread ‘ W comequence
x o x ‘Operational Factors
spreadhlibood was n
e Consequence
2621 mosling prodictng afo Factorsdinsctons
gnitionsat the crcult PGRE an Technosyhva S poenak operationsl sonstraints
protectionzore 3
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outages

2018 Risk Model
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Risk models provide risk buydown curves to guide workplan

buydown curve shows the amount of risk that can be addressed with every subsequent mile or CPZ that is mitigated. This view shows the rela:
tude of potential projects and can compare impacts of programs with varie ctiveness. The visualization helps to highlight the consolidation of ris

by mile as you move down the prioriti

cumulative Relative Risk Score:

2018 Model Risk Buydown Curve 2021 Model Risk Buydown Curve
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System Hardening Risk Buydown curves highlight the significant shift of where the top 100 CPZ’s are

between the two models
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Project Example
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Project Example: Keswick 11011586 Circuit Protection Zone

Keswick 11011586 Circuit Protection Zone

- = 6.6 Miles in total, the 100m X 100m squaresare the absclute risk values for each
section of that protection zone

The total protection zone absolute risk score is 48.84 risk units {sum of all the 100m
squares along, the circuit)

Average risk score of all the squares gives the CPZ mean rick score of 1.25

- No System Overhead Under-
rinioonie | ol | BN | i
Total CPZ Risk score After =
M | wssa | oz | e 332
Total CPZ Residual Risk Value 1 43.84 18.56 0.49 9.52
"Overall Wiles 55 66 56 66
OH System Hardening T
5.
Total Gost s
I nfa 2.8675 16650 | 1985/

Keswick Net Present Value (NPV) i OR""‘1 etk

Hardening | _grounding

NPV @ 7% discountrate
/ per unit
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Cumulative CPZ Risk

MAVF Risk
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The top 50 riskiest miles represent 4.9% of the system risk.

|OREGON TRAIL
1103cUs391 00z ooz 315

ALPINE 1144276-G 001 003 188
IMARIPOSA 210190130 008 012 169

HEPHERD 2111688294 | 001 013 143
MIDDLETOWN 1103C8 005 018 130
LIPRER LAKE 11018 100 117 128
KESWICK 11011586 688 783 125
MIDDLETOWN
1102302610 421 12.04 092 4856 0.29%

I0CT1 1102565078 561 1765 o0ss 5170 0.42%
IMARIPOSA 2102241564 064 18.29 077 1061 0.44%
/BUCKS CREEK 1101CE 429 2258 073 355 0.47%
DELMAR 2109378445 008 2267 073 219 0.47%
WIDDLETOWN 11028 043 2308 07 870 0.09%
MIDDLETOWN 1103830 | 24.80 4788 072 15183 0.87%
Key Takeaways

*  Mitigating 25 of the 50riskiest miles within PGRE’s service territory would reduce ~0.5% of
PGEF's total wildfire risk

Some of these segments are relatively small anc may be the result of edge etects, However

trends In the data, such as the Middletown circuit, highlight areas of high risk wiere more

extensive remedistion can occur

The team

wayto address and

mitigate the wildfire risk across these dircuits and locations to complete these in 2021353

stretch target
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The process for identifying and scoping specific projects
has a very long lead time, between 12-18 months

System Hardening Project Life Cycle
s = Number 5 High Risk 5
Preliminary, Field, & Project Status of Project | area S
. e 2 Miles Risk Mile
Final Scoping Projects les
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Target Setting
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maximized risk reduction

Approach to the 2021 work plan attempts to balance with

+ 2021isa transition year given risk modlel
enhancements and evolution

Aernative 1

Atarnatives

Cond| 2021 System Hardening Workplan
Risk Exposure Expanded
+ All 25,000 HFTD miles were evaluated within
the 2021 Risk Model
( N A o i AT o R P, T ko e o8
Risk Proportion Focused \ Induded in Scope: Acditiane] Feview: IComplete partisl C21)
* Maiority of system hardening milesinthetop | || oS ot b 4 Eoiomsin et e
20 % of the HFTD CPZ’s; remaining in Fire \ drcerdencies
impacted and PSPS impacted CPZ’s (Fire
rebuild

Akernative 2

s\
—

e
Risk Effectiveness Enabled /
+ Prioritizes high risk mitigation options
(Undergrounding and Line remavals)

work
Tndudadinscope:
+ Cumer e of Hhes 6 e e,

Highest sk M 2

[T
= Ellcumen: covarietion tescy 2021 3y hareering projeess

Highest sk Arva Vies

* 5%, 10% and 15% of work in

the System Hardening project portfalio in

e | e |

2021, 2022 and 2023, respectively
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The LTIP targets for system hardening are set based on 20
risk area miles and program funding assumptions

System Hardening LTIP Targets
Program Fundiny
« Forecest o_wndme Mitigation capital Bl = SR LG ey
spend (bulk of which is System Hardening) in
2021 consistent with the Settlement for the \ 2021 305 320 350
2020-2022 GRC. 2022 forecast escalates 2021 \
by 15% and 2023 forecast escalates 2021 by \ E
30% -\ 2022 350 68 203
Unit Costs ) 2023 396 416 455
assume JEMoer circuit miles of Overhead /
s+ work and [ for Underground / .
ik /; 2021-2023 1,051 1103 1,209
/ - > T
Program Duration
= Exacution of the 13-year plan focusing on top Project
205 CP2s by 2032 the threshold goal (LTIP 0.5) for 2021. 2022 and 2023 LTIP 0.5 goals
2 ~
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Program Funding

+  Farecast of spend
on EVM program in 2021, 2022 and 2023
respectively (in alignment with POR)

" hssures NN per ros or [ e s

Unit Costs
of FVM work

*  Assumes execution of the 12-year Enhanced

Program Duration
Vegetation management Plan (2019-2030)

The LTIP targets for EVM are set based on work to be
el completed over the remaining ten years of the program

Enhzncod Vegetation Managemant LTIP Targats

TIP 0.5 TP 1.0 TP 2.0
2021 2,120 2,226 2,438
2022 2120 2,226 2,438
2,120 2,226 2,438
2021-2023 6,360 6,678 7,314
work. i
d 2021
d goal ( )
15% higher,
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