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System
Hardening
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= 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 areas

Risk Profile — 80% of system hardening miles have to be high risk
miles; High risk miles include 1) Top 20 % of the risk buydown curve,
2) Fire rebuild and, 3) PSPS 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
areas

Risk Profile - 80% of EVM miles worked in the top 20% of the HF TD's
includes Fire impacted sreas

defined EVM scope
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Risk Model and Risk Quantification

PGE-DIXIE-NDCAL-000009794



Wildfire Risk Models calculates risk units in CPUC framework

The likelihood of a risk event (LoRE) is the relative frequency of a
specific risk event occurring.

CoRE

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

dof Financial).

isk, this is the relative likelih

Inthe case of 5
fatalities, property damage, and impacts to r

ilty.

Risk is 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

Methodology
Ignition Model Fire Spread Model
Ukelihvood ofspread I Consequance
Tgnition ikebiood wes x spread ikalhoodwas pe—

letermined based on

2021 mocelingpredicung o
ignitionsat the circuit BGEF and Technosyiva ofs wikdfte

protectionzone (CPZ)
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Risk models provide risk buydown curves to guide workplan

The risk buydown curve shows the amount of risk that can be addressed with every subsequent mile or CPZ that is mitigated. This view shows the

magnitude of potential projects and can compare imp:

f programs with varied effectivencss. The visualization helps to highlight the consolidation of

by mile as you move down the prioritization list

2021 Model Risk Buydown Curve
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System Hardening

ighlight 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 Milesin total, the 100m X 100m th
protection zone

that

The total protaction 20ne absolute risk score is 28.84 risk units (sum of all the 100m squares
along the circuit)

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

: .88 3028 48.35

Mitigation |

Total CPZ Residual Risk Valua assa 1836 o0as 952
Overall Miles. 56

OH System Hardening T
[ | &

UG Syctem Hardening
Jmile)

U
| Total Capital Cost 1
| NPV @ 75% discount rate ]

§ NPV per unit of risk (RSE)

Assumpti

Discount Rate: 7%, Cost Escalation /Inflation: 3%

Benefit Duration: 30 years for OH and 60 for UG

Routine Veg Tree Count / Mile: 3076
#5PS Cost o Reenergizing I/ mile
Patrots and inspections [ / mile for O

for UG
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25,000

Cumulative CPZ Risk

5,000

10,000

15,000

20,000 75,000

Circuit Protection Zona (CPZ) Ranked Miles

ProtectionZone Name

CiEcontiar
e | oz
‘

MARIPOSA 2102241564 | 0.64
116

]
DELMAR 2109378446 008
MIDDLETOWN 1102CB | 0.42
MIDDLETOWN 1103830 | 2480

PGRE' total wildfire risk.

Cumulative
Miles

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

Mean MAVF

002 316
00 188
012 169
013 11
018 130
117 136
783 125
12.04 092
1765 088
1829 o7
2258 072
267 073
2308 on
478 on
Key Takeaways

Total CPZ Mavf

316
188

reduced (62%)

oo1%
oo
0.02%
o002
003%
oon
017%

029%
0.42%
0.88%
0.47%
047%
o.49%
087%

Mitigating 25 of the 50 riskiest miles within PG&E's service territory would reduce ~0.5% of

Reason It s only 0.5% Is because this Is across all circults In HFTD's (~25000 miles)

On each project a more granular riskspend efficiency calculation can and wil be performed on

an NPV basis once the project is fully scoped similar to what is shown on the Keswick 11011586

circuit protection zone
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Lead time to scope and complete projects is 12-18 months

System Hardening Project Life Cycle

- — Number | , . . | HighRisk
Preliminary, Field, & Project Status of e Area
Final Scoping Projects Miles

sortn o | ws | omm
rsmugaon | 12| ws | oms
S wa e
e
e v | ma
omemtiet | 5 | w
mnpooed | e 7
ECOP (Future) " 340 5.0

24
2021 Portfolio under review by Wildfire Governance Committee
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Target Setting
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System Hardening Targets (Risk Miles)

Condition 1:

Rizk Profile (High Rizk Miles defined 3z)
1. Top 20% of risk buydown curve

2. Fire rebuild miles = mPO.s  LTIPLO
3. PSPS mitigation miles -
2021
2022
Undergrounding or LTIP is 0 I
ke | 2021-2023 1,051 1,103 1,209

Effectiveness
* 5% 10% and 15% ling or Li
portolio? in 2021, 2022 and 2023, respectively

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 2

Hardening ated and orli
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Conditions

Risk Profile (High Risk Miles defined as)

Top 20%! of risk model buydown curve

Fire 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 me20

1,890 2,070
1,89 2070
1,89 2070
5670 6210

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

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

pace (2021 - 2033]
Y of 10-y7 pace (2023 - 2030).
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The LTIP targets for system hardening are set based on 2021
risk miles and program funding assumptions

System Hardening LTIP Targets
Program Fundiy mPO.5 LTIP 1.0
« Forecastof ildfire Mitigation capital
spendin 2021 consistent with the Settlement \
for the 2020-2022 GRC. 2022 forecast \ 2021 305 320 350
escalates 2021 by 15% and 2023 forecast \
escalates 2021 by 30%. \ 2022 150 168 03
\
\
UnitCosts ) 2023 39 416 55
. Assumeﬂj;cmmiles of Overhead /
SHwork a r Underground work / 20212023 1,01 1103 1,200
Program Duration
+ 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.
N — ‘ it bvond 2021 end —

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)

“Program Funding ) \
Forecast of spend \
on EVM programin 2021, 2022 and 2023 \
respectively (in alignment with POR)
10-year pace will resultin incremental
forecast of [l rer vear

Unit Costs
- assumes [JJllper mies of rvm work

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

Enhanced Vegetation Management LTIP Targets

TP oS P Lo
2021 1,800 1,890 2,070
2022 1,800 1,890 2,070
2023 1,800 1,890 2,070
20212023 5,400 5,670 6210

"+ Thetotal mileage of the propased 2021 Project Portfoliowas
set as the threshold goal (LTIP 0.5) for 2021
3 RO R

15% higher, respectively

15
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Appendix
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NSSANTAGRUZ

Source: CALFIRE

Damage Overview

M © =

X 1,480 structures
86,509 acres Active for 37 days
et destroyed
& J‘k ‘
Tl st aiel Linjury 1 fatality

Fire Description and Observations

= The wildfires started at 6:41 AM on August 16, 2020 and wers the result of #
thunderstorm that produced close to 11,000 bolts of lightning and started hundreds.
offires throughout Califomia

. The

the Warnella Fire near
Davengort and the Waddell Fire, naar Waddell Crack, as well as threa fires on what
would become the northen edge of the CZU Complex fire.

= Two days after the fires began, a change in wind conditions caused these three
.000 acres

* The modeling complaxity

than treating thi ingl
wildfire
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