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Today's Discussion Topics

Wildfire Risk Modeling Introduction

s Wildfire Risk Model Walkthrough

Preliminary Results (DRAFT Results — Work in Progress)
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Ground Rules

-  Chatham House Rule will apply — no personal or organizational attribution will be made to any comments/feedback
provided during the meeting by any participant nor in written documentation. Recordings and/or artificial intelligence
transcriptions of meetings are prohibited.

. Working group meetings, and other information exchanges are intended solely to provide an open forum for discussion
purposes or means for the expression of various points of view in compliance with antitrust laws.

. Under no circumstances shall engagement activities be used as a means for competing companies to reach any
understanding, expressed or implied, which tends to restrict competition, or in any way, to impair the ability of
participating organizations to exercise independent business judgment regarding matters affecting competition or
regulatory positions.

. Proprietary information shall not be disclosed by any participant during any industry engagement meeting or
information exchange. In addition, no information of a secret or proprietary nature shall be made available to industry

engagement participants.

. All proprietary information which may nonetheless be publicly disclosed by any participant during any industry
engagement meeting or information exchange shall be deemed to have been disclosed on a non-confidential basis,
without any restrictions on use by anyone, except that no valid copyright or patent right shall be deemed to have been
waived by such disclosure.
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Measuring Wildfire Risk Reduction Progress and
Effectiveness in the State

Core Concept 4: Everyone plays arole Core Concept 2: Wildfire risk can be reduced

Everyone has a rOIG There is a lot we can do to

reduce wildfire occurrence, fire spread, & severity

in adapting to wildfire

- - An

20s¢
i ‘:,?

Land Residents Policy-makers Emergency Planners
Stewards & Community responders Developers Reduce ignitions Manage land & Make homes & towns safer
Leaders Utilities reduce fuel & ignition-resistant

Source: HWMO, Hawaiian Electric Wildfire Safety Symposium, April 2024
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Requirements and capabilities For the model

» Quantification of Current
Risk

Historical Data*

- Ignitions @ Consequence sk |
- Outages * Mitigation Effectiveness

. By Equipment | Cause * Risk Spend Eff|C|ency
Type - Stochastic Approach (Benefit to Cost Ratio)
» System Protection * Fire Spread Behavior * Prioritization of Activities

Configuration  Societal, Reliability, » Scenario Analysis
Financial Impacts

Likelihood Risk Analysis

N J

* Data gaps and improvement opportunities have been identified.
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WildFire Risk Mitigation Maturity Journey

Start of the Program

- Risk and Mitigation Assessments at the System Level and only
for a Subset of Mitigation Programs
- Limited and Low-Quality Utility Data (e.g., Outages, Ignitions,
Assets)

- Heavy Reliance on SME Assumptions
Current Status

- More Granular Risk and Mitigation Assessments
(Specific Mitigations for each Circuit)
- Better-Quality Utility Data
- More Data-Driven and Objective Process

- Granular Risk and Mitigation
Assessments (Circuit Segments)
- Good Utility Data

Improve
Operations

- Most Granular Risk and
Mitigation Assessment
(Poles)

- Robust Utility Data
- Achieving and
Demonstrating the
Desired Risk
Reduction

Partner
with
Stakeholders
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A Wildfire Risk Model Informs Risk Mitigation
Decisions and Strategies

Wildfire Mitigation Strategy

Wildfire Risk Model Provides:

« Risk ranking of circuits * Implementation of most effective

. Risk Spend Efficiency (RSE) of wildfire mltlgatlo.ns in reducing risk
wildfire risk mitigants * Informed by available data (asset

» Estimated effectiveness of system peiibllis deatliElis (I

hardening measures * Model output information,-ignitipns, and outages)
_ reviewed by subject and customized risk analyses
) Imn}‘ggrjgt?gngeployment of operational matter experts * Supporting operational mitigations
A _ - Qualitative correlated to risk areas (mapping)
* Insight into data collection : .S ti s 1o i 6
improvements to drive future risk adjustments (e.g., for paeabibb Ay LSS o St ion

(asset, vegetation management,

assessment improvements public safety) applied outage, etc.) and QA/QC programs

* Resource and

\ / execution constraints K /

considered

v v Hawaiian

P 4 Electric




Model Methodology

The term “Risk Model” refers to a collection of analyses containing:

« A framework to estimate wildfire risk for Hawaiian Electric for every distribution circuit and in aggregate for each
island and in total across all five islands

* Individual analyses of potential mitigations and how they reduce wildfire risk

* ldentification of a portfolio of operational and infrastructure solutions that provides the lowest cost solution to
achieve an overall risk reduction target

« A method to compare various mitigations (Risk Spend Efficiency or “RSE”)

RSE — (Annual Risk Reduction) x (Project Life)

Cost of Project

Hawaiian Electric’s Risk Models developed in a collaborative manner:

« Hawaiian Electric’s partners are an integral part of the team

» Data requirements and structure are discussed and defined

» Wildfire risk quantification incorporates historical fire information, risk mapping, and estimated wildfire behavior
» Risk reduction is estimated from potential mitigations through RSE analysis
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Risk Assessments are Conducted at the Feeder Level

« Maximum risk at each feeder is used to estimate Risk Spend Efficiency (RSE) for the entire
circuit

« It's assumed that the mitigations will address sections of the circuit that are in Tier 3 (high
risk) and Tier 2 (medium risk)

* No subcircuit-level risk assessments at this point

« [For engineering, design, planning, and execution, more detailed assessment, including field
verification, will be necessary after the Wildfire Safety Strategy (WSS) filing
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Summary of Mitigation Key Assumptions

California utilities data were used as a starting point, then adjusted for Hawaiian Electric where better
information and data were available

«  Mitigation Ordering — Assumed Enhanced Fast Trop (EFT) and Public Safety Power Shutoff (PSPS) first,
followed by grid hardening mitigations

Mitigation Effectiveness Asset Life Cost
Enhance Fast Trip (EFT) 40% 30 $175k
PSPS (Existing) 40% N/A N/A
PSPS (New) 30% N/A $250k
Vegetation Management 35% N/A TBD
Covered Conductor (CC) with EFT 82.7%! 30 $1.25M/mile
Undergrounding (UG) 95% 55 $11M/mile

1- Average effectiveness, it varies for each feeder.
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Qualitative Assessment

Professional judgment, input from subject matter experts, and other difficult to quantify

considerations also influence prioritization decisions.

* The WF risk model is not a decision maker — but is a tool for risk-informed decision-making
- Uncertainty of inputs is large, improving over time as data and experiences evolve

* The custom model will allow for the screening of potential mitigants that need to be informed by
Hawaiian Electric’'s experts and stakeholders:

- Capacity, budget, and rate impacts
- Customer and employee satisfaction
- Staffing requirements
- Implementation time and other constraints
 Additional prioritization based on qualitative safety consideration
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Qualitative Prioritization Model Attributes

In addition to quantitively assessing wildfire risk, the following attributes are being utilized to
prioritize investments:

1. Egress— High/Low

2. Social Vulnerability — High / Medium / Low

3. Ciritical Habitat — High / Low

4. Critical Facility Density — High / Medium / Low
5. Reliability Benefit — High / Medium / Low

6. PSPS Reduction Impact — High / Medium / Low

—wv—wv— i
’_H Hawaiian
a4 Electric




Prioritization Model Attributes

Egress Egress refers to the safe evacuation or exit routes for populations during A feeder is assessed based on the overlay with egress zones.
emergencies, particularly in areas at risk from natural disasters like wildfires

Social Social vulnerability, as defined by FEMA, refers to the susceptibility of specific SVI values are determined based on the Census tracts where

Vulnerability social groups to the adverse impacts of natural hazards, including disproportionate each feeder is located. HECO utilized two critical aspects of

Index (SVI) risks of death, injury, livelihood disruption, and property loss. SVI - socioeconomic status and household composition.

Critical Critical facilities, which are essential to public safety, include key infrastructure such A feeder is assessed based on the density of CFs within a

Facility (CF) as emergency services, government facilities, healthcare, energy, water and defined buffer zone.

Density wastewater, communications, and transportation sectors.

Critical Specific areas within the geographical range of a species that contain essential Data from the Hawaii Statewide GIS Program, which included

Habitat physical or biological features for the species’ conservation. all CH layers provided by the USFWS, was overlaid by feeder
Specific areas outside the species’ occupied range, if deemed essential for its locations.

survival and conservation.

Reliability Hardening mitigations can have an additional benefit of reliability. Estimated reliability benefit from hardening work.

Benefit

PSPS Reducing potential PSPS reduction events. The ability of a mitigation to reduce the potential of a PSPS
Reduction event is considered in prioritization

Impact

v v Hawaiian

& & Electric




Resource Balancing and Implementation Timing

Careful consideration is being taken to evaluate resource availability and implementation timing to
achieving wildfire risk reduction

Mitigation Covered Conductor Undergrounding
Type
Examples
Duration Enable Fast Trip Accessibility Regulatory Approval
Considerations  Enable Fast Trip Toggle Regulatory Approval Permitting

Add SCADA-controlled switch RFP Requirements

Add SCADA control via SEL relay  Permitting Requirements
Material Availability

Resource Protection Engineer T&D Engr OH Crew T&D Engr OH/ UG Crews
Considerations  Substation Supv CSS Engr T&D Ops OH Supv  Project Analyst T&D Ops OH / UG
Relay Technician Project Analyst PTM T&D Drafting T&D Ops Supv
Relay Engineer T&D Drafting OH Crew Resource Planner PTM
Resource Planner  T&D Ops OH Supv Inspector
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s Wildfire Risk Modeling Introduction

Wildfire Risk Model Walkthrough
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Overview of Wildfire Risk Modeling Methodology

Top-Down Estimate
Analysis System-Level
Risk

Combine Top-Down
and Bottom-Up
Analysis

 Allocate Bottom-Up to
Equal Risk of Top-
Down

Estimate Risk at

Each Feeder
BOttOm'Up * Likelihood of an
Analysis Ignition

 Potential Consequence
of Fire
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Feeder-Level Risk Modeling Process (High-Level)

Identification of a portfolio of operational and infrastructure solutions that
provides the lowest cost solution to achieve an overall risk reduction target

Estimating the
likelihood of an
ignition for
each circuit
based on
historical
outage and
ignition data

Estimating the
potential
consequence
of a fire
leveraging
historical data
and fire spread
modeling

Accounting for Estimating risk
risk reduction reduction of
from new
implemented mitigations and

mitigations execution cost

Measuring risk
at each circuit
(likelihood x
consequence)

Calculating
RSE (benefit
or risk
reduction
divided by
cost)

Prioritize
based on RSE
values and
other
considerations
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Feeder Attributes (Step 1)

Feeder Attributes

Distribution Island FEEDER_ID OH (mile)

Distribution Maui Feeder1 24 23 0% 0% 100%
Distribution Maui Feeder 2 61 20 0% 0% 100%
Distribution Hawaii Feeder3 5 35 0% 0% 100%
Distribution Maui Feeder 4 19 4 0% 0% 100%
Distribution Hawaii Feeder 5 141 0 4% 96% 0%
Distribution Oahu Feeder6 19 12 34% 29% 37%

Risk analysis is done Overhead conductors Mitigations will focus on
at the distribution are the potential source Tier 3 (high risk) and
feeder level of ignition Tier 2 (medium risk)
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Ignition Proxy for each Feeder (Step 2)

Feeder Step Outage Data and Calculations
Distribution FEEDER ID Annualized SAIDI Annualized Outage Annuali%ed Outage Outages Per Mile Annualized Ignition ~ Normalized Ignition Ignitions .Proxy Per
Actual Actual Adjusted Proxy Proxy Mile
Distribution Maui Feeder1 1.9 27 14 0.6 0.4 0.1 0.00
Distribution Maui Feeder 2 1.7 35 18 0.4 0.4 0.1 0.00
Distribution Hawaii Feeder3 0.2 4 4 0.1 0.2 0.1 0.02
Distribution Maui Feeder4 2.3 46 23 2.0 0.0 0.1 0.00
Distribution Hawaii Feeder5 2.2 17 17 0.1 0.0 0.1 0.00
Distribution Oahu Feeder 6 0.7 12 12 0.4 0.2 0.1 0.01

Historical outage data to
estimate the likelihood of
ignitions (outages leading to
ignition)

Ignition proxy to estimate the
likelihood of ignition at each
feeder
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Consequence and Risk Estimation (Step 3)

Feeder Consequence and Risk Calculations
e % (>100 Structure WEF Spread Model: WF Risk $: Calibrated
Distribution Island FEEDER_ID Dryness Index
= Destroyed) v Raw_Adj ($M) Annual (Pre) ($M)

Distribution Maui Feeder1 23% 2.1 $1,851 $22
Distribution Maui Feeder2 65% 2.1 $1,808 $21
Distribution Hawaii Feeder3 59% 1.8 $1,661 $19
Distribution Maui Feeder 4 26% 2.3 $1,381 $15
Distribution Hawaii Feeder5 45% 1.9 $946 $8
Distribution Oahu Feeder 6 13% 1.7 $450 $5

Estimating the percentage Dryness index is used to Estimating the

of large consequences better estimate the annual potential
that will be potentially potential fire spread and wildfire
associated with a feeder consequences consequences
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Risk Reduction Estimates of Mitigations Executed
before WSS (Step 4)

Distribution

Island

FEEDER_ID

EFT Enabled

Feeder Between Aug 2023 and WSS submission
EFT WF Annual Risk
Reduction (Enabled)

VM Program WF
Annual Risk

Feeder WF annual
residual after EFT,

PSPS WF Annual Risk VM Reliability Risk IAP WF Annual Risk

Distribution

Feeder 1 3/4/2024 $9 $5
Distribution Maui Feeder 2 3/4/2024 $8 $5
Distribution Hawaii Feeder3 11/21/2023 $8 $5
Distribution Maui Feeder4 3/4/2024 $6 $4
Distribution Hawaii Feeder5 - $0 $0
Distribution Oahu Feeder6 2/11/2024 $2 $1

Maui

($M)

Reduction (T3) ($M) Reduction2 ($M) Reduction ($M)

Reduction ($M) PSPS, VM ($M)
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Risk reduction of Risk reduction of

Risk reduction of

implemented Public Safety wildfire vegetation immediate Action
Enhanced Fast Power Shutoff management
: Plans (IAP)
Trip (EFT) (PSPS) program




Risk Estimates at each Feeder (Step 5)

Feeder Total Risk
Total: Wildfire+
Distribution Island FEEDER_ID Reliability Risk $ ($M) Reliability Consequence Rank WF Risk Rank Total Risk
($M)
Distribution Maui Feeder 1 $0 $5 2 5
Distribution Maui Feeder 2 $0 $6 3 4
Distribution Hawaii Feeder 3 $0 $6 4 3
Distribution Maui Feeder 4 $0 $4 5 6
Distribution Hawaii Feeder5 $1 $7 7 1
Distribution Oahu Feeder 6 $1 $2 8 8

Feeder rank order
based on wildfire
and reliability risk

Feeder rank order
based on wildfire risk
only

Total wildfire and
reliability risk at
each feeder
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RSE Estimates of New Operational Mitigation (Step 6)

Future Enhanced Fast Trip (EFT) & PSPS WF Residual Risk

New EFT & PSPSWF  New EFT & PSPS Risk Feeder WF annual
Estimated Recl New EFT & PSPS Cost  New EFT & PSPS WF
Distribution Island FEEDER_ID PSPS , EFT or Both SHma Snitsec 98" Annual Risk Reduction Reduction over Project - oSt HEW RSE (New) residual after PSPS & EFT
($M) Life ($M) (new) ($M)

Feeder

Distribution Maui Feeder1
Distribution Maui Feeder 2
Distribution Hawaii Feeder3
Distribution Maui Feeder4
Distribution Hawaii Feeder5
Distribution Oahu Feeder 6

PSPS and EFT

Annual risk RSE estimates

Residual risk after

Mitigation Type (no value

means that PSPS and EFT reduction estimate for new operational
have already been of mitigations at operational mitigations
implemented) each feeder mitigations
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RSE Estimates of Covered Conductor (CC) Combined
with Operational Mitigations (Step 7)

Feeder New EFT, PSPS and Covered Conductor (CC)
o CC Reliability Annual oW EFT> PSPS and CC New EFT, PSPS and CC -\ | e bopg and 6C New EFT, PSPS and CC New EFT, PSPS and CC
Distribution Island FEEDER_ID Risk Reduction ($M) WEF Annual Risk Risk Reduction over Cost (M) WF RSE RSE
Reduction ($M) Project Life ($M)
Distribution Maui Feeder1 $0 $4 $123 $30 3.9 4.1
Distribution Maui Feeder 2 $0 $3 $108 $77 1.3 1.4
Distribution Hawaii Feeder 3 $0 $3 $94 $6 15.3 15.4
Distribution Maui Feeder 4 $0 $2 $83 $24 3.1 3.5
Distribution Hawaii Feeder5 $0 $5 $169 $178 0.9 1.0
Distribution Oahu Feeder6 $0 $1 $37 $23 1.1 1.6

Risk reduction

Reliability benefit of of operational RSE without
cC (i r)crementql to mitigation and reliability
wildfire benefits) CC over project benefits

life
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RSE Estimates of Undergrounding (UG) Combined
with Operational Mitigations (Step 8)

Feeder New EFT, PSPS and Undergrounding (UG)
e NewEFT, PSPS and UG New EFT, PSPS and UG New EFT, PSPSand UG\ o1 bops and UG New EFT, PSPS and UG New EFT, PSPS and UG
Distribution Island FEEDER_ID Reliability Annual Risk WEF Annual Risk Risk Reduction over Cost ($M) WE RSE RSE
Reduction ($M) Reduction ($M) Project Life ($M)
Distribution Maui Feeder 1 $0 $5 $266 $262 1.0 1.0
Distribution Maui Feeder 2 $0 $5 $281 $675 0.4 0.4
Distribution Hawaii Feeder3 $0 $5 $299 $53 5.6 5.6
Distribution Maui Feeder 4 $0 $3 $193 $212 0.8 0.9
Distribution Hawaii Feeder5 $0 $6 $350 $1,551 0.2 0.2
Distribution Oahu Feeder6 $0 $1 $106 $206 0.4 0.5

Reliability Risk reduction

benefit of of operational RSE without
operational mitigation and reliability
mitigations and UG over project benefits
uG life

—wv—wv— .
Hawaiian

& & Electric




Proposed Mitigation Portfolio (Step 9)

Mitigation Ranking

Feeder
Cost of Preferred WEF Risk Reducti l
Distribution Island FEEDER_ID EFT & PSPS (new)? Highest RSE Preferred Mitigation 3 Cost of Preferre isk Reduction (annual)
Mitigation ($M) ($M)
Distribution Maui Feeder1 3.9 EFT, PSPSand CC $30
Distribution Maui Feeder 2 1.3 EFT, PSPSand CC $77
Distribution Hawaii Feeder 3 15.3 EFT, PSPSand CC $6
Distribution Maui Feeder 4 3.1 EFT, PSPSand CC $24
Distribution Hawaii Feeder5 EFT and PSPS 70.3 EFT & PSPS $2
Distribution Oahu Feeder 6 1.1 EFT, PSPSand CC $23

Estimated annual

RSE of the Estimated cost of AR
. wildfire risk
N prgposedﬂ |' Proposed portfolio the (p)rr;)fgﬁged reduction of the
mitigation portfolio p proposed portfolio
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Today's Discussion Topics

s Wildfire Risk Modeling Introduction

s Wildfire Risk Model Walkthrough

mmmmm Preliminary Results (DRAFT Results — Work in Progress)
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DRAFT Results — Work in Progress
All Scenarios (Except Undergrounding?) Achieve ~77.5% Risk

Reduction with ~$500M Spend
80% Goal Seek Portfolio Scenario Analysis
$3,000,000,000
A
o ETWR $200M N
A
$2,500,000,000 0 CC$1.8M :\\.
A
x UG $6M A
A
$2,000,000,000 A
a UGonly A a xx
A |
A x
« BASE CASE s o ; "
3| $1,500,000,000 A o0 X
(@] A O : X
@) A © & x
OD
By S
$1,000,000,000 o &
A ou &
s oo &
o0 &~
oA o"
$500,000,000 =
o
Py M"
T Y o€ *
70% 75% 80% 85%

m Covered Conductor (CC)
¢ |
55% 60%
Annual WF Risk Reduction

B Enhanced Fast Trip (EFT) /Public Safety Power Shutoff (PSPS)
50%

1- Undergrounding results in significantly higher
cost, >$10B to achieve 80% risk reduction.
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DRAFT Results — Work in Progress

Hawaiian Electric Wildfire Risk Reduction Estimates By Mitigation
Program

HECO WILDFIRE RISK MITIGATION PROGRAM
350,000,000

100% -28% -14% -10% -4% -1% -5%

-2% -7% -9% 0% 23%
300,000,000

250,000,000

200,000,000

150,000,000

Risk $

100,000,000

50,000,000
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DRAFT Results — Work in Progress
Maps — Oahu

Risk reduction is achieved by expanding the deployment of operational mitigations (EFT and PSPS) in various
other medium tier areas and by implementing Covered Conductor on Waianae Coast

Covered Conductor

B EFT/PSPS only

~150 miles Covered Conductor

Note: These are high level
visualizations of risk model output.
NOT meant to be precise.
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DRAFT Results — Work in Progress
Maps - Maui

Covered Conductor across most of High-Risk Tier, EFT/PSPS in medium risk areas

Covered Conductor

B EFT/PSPS only

~250 miles Covered Conductor

Note: These are high level
visualizations of risk model output.
NOT meant to be precise.
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DRAFT Results — Work in Progress
Maps — Hawali

Covered Conductor in Kohala and south, EFT and PSPS in various medium tier areas

Covered Conductor

B EFT/PSPS only

~400 miles Covered Conductor

Note: These are high level
visualizations of risk model output.
NOT meant to be precise.
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DRAFT Results — Work in Progress
Highest Risk Circuits

Being addressed: First Through IAP then WSS

Risk Levels by Circuit Risk From Top 10 Highest Risk Circuits

« Large Amount of Risk is in « All Top 10 circuits have had
relatively small number of |IAP work
feeders - All Top 10 Circuits are targeted

* 30% of risk in top 10 circuits for Covered Conductor
alone

‘|||||||"||||||IIIIIII||||m . -
TEB38853888R888IBR83HE838858 3 Original Risk Risk After IAP Risk after WSS

85% Risk Reduction
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Feel free to provide any
additional feedback
marc.asano@hawaiianelectric.com

~ https:/mww.hawaiianelectric.com/safety-and-outages/wildfire-
WEFS WG Webpage. safety/wildfire-safety-working-group-documents
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https://www.hawaiianelectric.com/safety-and-outages/wildfire-safety/wildfire-safety-working-group-documents
https://www.hawaiianelectric.com/safety-and-outages/wildfire-safety/wildfire-safety-working-group-documents

Mahalo!
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