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Hawaiian Electric today

Serving the State of Hawaii for 133 years
Over 95% of state's population served by Hawaiian Electric

% O and its subsidiaries

Oahu

' Maui County
Customers: 73,788
Renewable generation: 35.4%
33(y Molokai
. A

Oahu _ Maui
Customers: 308,721 Lana|®

Renewable generation: 29.6%

<3

Biofgel Hawaii
Hydro
Grid-scale PV e
Geo! | Hawai‘i Island
eolneérma Customers: 88,103
Biomass Renewable generation: 52.1%
Consolidated

Note: All data as of 12/31/23 unless otherwise noted
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2045 GOAL:
Net Zero Carbon Emissions

=
-13% -36% -70%
4 ¢

¢ \ ¢
BY 2019 BY 2025 BY 2030 BY 2045

Hawai‘i has the most ambitious clean energy goals in the nation.

Hawaiian Electric is committed to 100% reduction of carbon emissions by 2045.
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The IGP Process

Data
Collection

Engage working groups
Work with specialists (energy
industry leaders, economists and
engineers) to learn best practices
and find energy solutions that can
work well for Hawai'i.

Model inputs and
assumptions

Develop scenarios to learn how
energy needs will change based
on the number of electric vehicles,
energy efficiency measures,
rooftop solar projects, available
land and future technology costs.

Procure renewable
resources and support
customer-sited energy
generation

Begin to procure clean energy
resources across the islands and
developing programs to support
private and community-scale
energy generation.

—

Plan
Definition

Support the Climate Change

Action Plan

Align our clean energy work with the recently
announced goal to reduce carbon emissions by 70%
in 2030 and to reach net zero carbon emissions by
2045. Moving to 100% local, clean energy is key

to meeting bold carbon-reduction goals.

Renewable energy zone and
transmission planning

Gather technical and community input to
understand potential renewable energy zone
locations that connect clean energy facilities to
customers through additional electrical lines
and substations.

Analyze models

Use data and models to learn how much clean
energy output is needed and from which
technologies to meet expected demands over time.

—

Growing a Clean
Energy Marketplace

Draft a plan
Hawaiian Electric will draft an action

plan outlining steps and commitments

to deliver clean energy projects that
will meet state goals and timelines.

Identify utility-scale projects
Select potential projects to

deliver that align with our goals,
timeline and commitments to
communities.

Advance customer-sited

energy programs

Develop programs to encourage
customer-led clean energy projects,
such as EV charging incentives, bonus
for battery storage and community-
based renewable energy projects.

Engagement:

Seek input from stakeholders and

—

Plan
Refinement

- Update plan
Hawaiian Electric will
update plan with the
u actual projects and
programs acquired
through the
marketplace.

Regulators
review

- Hawaiian Electric
will submit
selected solutions
for review by

the Public Utilities
Commission.

Engagement:
Keep the community
informed about the

content and status
L|  ofthe action plan. {1

Engagement:

+ Webpage with information, maps and survey
+ Community organization briefings

+ Community talk stories (smaller, informal gatherings) —

communities on selecting utility-scale
projects and developing programs for
customer-led initiatives. Provide educational

opportunities about what's involved in
selecting projects.

L Engagement: L L
Public engagement on Maui,

0Oahu and Hawai'i Island.
See summaries of what we heard.

Co Ininlithl i ty E n ga g emen t Ongoing throughout the process
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Pathways to 100% RPS

Pathway

Based on current policy and market conditions, the most
Base likely adoption of customer technologies (private rooftop
solar, energy storage, electric vehicles, and energy
efficiency). Customers manage EV charging.
11,000 High adoption of energy efficiency and private rooftop
Low Load solar, but EV adoption remains slow. Electricity demand
10,000 - is lower than in all other pathways.
= op00 A Faster High adoption of all customer technologies compared to
= customer the market forecasts and EV owners manage their
% 8.000 - technology charging. Electricity demand is higher than the Base but
& adoption lower than the High electricity demand pathway.
]
0 7.000 - Slower adoption of customer technologies; however, EV
- / adoption accelerates because of aggressive State or
© 5000 A T I federal policies, and owners charge their vehicles when
g the grid is most stressed (i.e., unmanaged EV charging).
3,000 - Electricity demand is much higher than in all other
4000 pathways.
' S N E® o N T O ® O N L ® O N Do N T L@ D This pa_thway recognizes th(_e possibility on O‘ahu that
ST =R T~ B = =T = S = R~ S R = = S v~ S = I B S R T = T = insufficient land may be available to develop large-scale
Recarded Forecast - Base =lForecast - Low Load ssForecast - High Load Farecast - Faster Tech Land- resources or to pI’OdUCG local biofuels. This pathway

constrained evaluates the impact of limited land availability for future
solar, onshore wind, and biomass development. This
scenario uses the Base electricity forecast.
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Modeling to Determine Grid Needs

The Preferred Plans for each island were developed as a result of the resource, transmission, and
distribution analyses.

Capacity
Expansion Resource
Plannlng 1. Deve|op initial resource Adequa.cy 2. Add or remove resources based
(RESOLVE) plans for Base and Land Analysis on RA analysis to meet 0.1 LOLE Final Grid Needs
/ Constrained scenarios (PLEXOS) standard Portfolio
l—
Meet reliability
. c a2 H
critgria? Production Yy Incorporate community (Preferred Plan)
. COSF and TAP feedback on specific
SINVEININ resource types / specific resource

(PLEXOS) characteristics
Inputs,

Assumptions,
Constraints &
Scenarios

Grid service\needs

System
Security

Analysis
(PSSE/PSCAD)

v

Distribution
Analysis
(LoadSEER,
Synergi)

Meet trapsmission
planning criteria?

. . \
m:ﬁ::'nic:\“::?t:trligg la. Identify distribution hosting capacity and 5. and 6. Reduce REZ puildout to avoid ‘ ‘—
location-based needs and qualified NWA additional transmission|expansion and
procurement opportunities incorporate dispatch canstraints for GFM
headroom
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Integrated Grid Plan (IGP) Accepted by the Commission on March

7,2024

The plan calls for additions of solar and wind
generation, expansion of the transmission system,
continued growth in DERSs, and the addition of firm
generation (including geothermal).

TOTAL: 986 MW

!

‘ BESS

+4 MW

Hybrid Solar + Wind
+3 MW

0

TOTAL: 809 MW
!

BESS
+14 MW

Hybrid Solar + Wind
+13 MW

ROUND 1
Hybrid Solar + Wind
+110 MW

ROUND 1
Hybrid Solar + Wind

,1\

| +

ROUND 2
| Hybrid Solar + Wind
+150 MW

STAGE 3
Firm Renewable
+253 MW

This portfolio would allow for desired fossil

°

STAGE 3
Firm Renewable
+436 MW

generation retirements and to meet 2045
decarbonization goals in a reliable and resilient

STAGE 3

‘1\' Hybrid Solar + Wind
+411 MW

AWARDS/ADDITIONS

B

STAGE 3
Hybrid Solar + Wind
+86 MW

ashion.
¥ DER: 160 MW
Today - 2029

Recognizing the need for a plan that all
stakeholders can achieve and concerns on

+ EE: 517 GWh
# DER: 119 MW
9 -

¥ LONG TERM

TOTAL: 710 MW TOTAL: 3,160 MW

1 1
+ Offshore Wind TOTAL: 292 MW Geothermal Total: 2,286 MW
N 1400 Mw ' +30 MW '
BESS BESS BESS BESS
+185 MW +77 MW +1,572 MW +1,205 MW

Hybrid Solar + Wind
+126 MW

Hybrid Solar +
+215 MW

Hybrid Solar + Wind
+1,558 MW

Hybrid Solar + Wind

‘ +1,080 MW
+ EE: 317 GWh
# DER: 79 MW

+ EE: 601 GWh

+

+ EE: 452 GWh

Wind ‘Iii

+ EE: 378 GWh

O'ahu:

Waiau 3-4 (2024)
Waiau 5-6 (2029)
-202 MW

Hawai'i:

Pana'ewa D24 (2024)
Puna Steam [standby] (2025)
Hill 5, Hill 6 (2028)
=51 MW

Maui:

Kahului 1-4 (2028)
Ma'alaea 10-13 (2027)
-82 MW

TOTAL: -335 MW

implementation, land use, and community
acceptance of the renewable energy targets,
particularly on O‘ahu, the plan proposes to use
the Land-Constrained Plan for O‘ahu.

UTILITY RETIREMENTS/DEACTIVATIONS

O'ahu:

Waiau 7-8 (2031)
Kahe 1-2 (2033)
-334 MW

Hawai'i:

Kanoelehua CT1 (2031)
Keahole CT2 (2031)
-24 MW

Maui:

Mé'alaea 1-8 (2030)
-41 MW

TOTAL: -399 MW

PUC approval of the plan was requested to allow

# DER: 135 MW # DER: 112 MW & DER: 94 MW
@ RPS: 50% @ RPS: 100% & RPS: 100%
C ':u‘__ 4 CO, EMISSIONS: -82% ¥ CO, EMISSIONS: -95% CO, SIONS: -95%
O'ahu: O’ahu: Note: O'ahu:
Kahe 1 & 2 Kahe 3 & 4 Existing fossil fuel generators Kahe 5 & 6
165 MW =171 MW are converted to use biofuel 270 MW
TOTAL: 165 MW TOTAL 171 MW in 2045. TOTAL 270 MW

for faster regulatory process and execution of . 1 .
A w 20_24: 2025: 2026: 2029—2030:
projects and programs. O Fhowa mwed @ Procuement  Promments
0 Procurement . P 1st Round issued (Q1) in service
§ issued (Q4) Procurement awards (Q3)
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[Some] Key Changes Needed to Advance Integrated Planning

Continued Engagement with Stakeholders and Community

« Agreement on appropriate capacity accreditation methods that are reliable and robust but also balance
the amount of effort needed by grid planners to develop them and stakeholders to understand them

« Common understanding of assumptions and methods between stakeholders involved in the plan
development and stakeholders involved in the RFPs and programs that result from the planning

 Shift from solely focusing on generation to generation + T&D

People and Processes

» Better modeling tools that can cover more parts of the planning process instead of needing to rely upon
separate tools for separate process steps

» Improved communication/handoffs (and translation) across all planning and operation areas

Technology

« Continued improvement in the performance of DER and Utility-Scale inverter-based resources
» Proven technologies capable of improving operation of highly distributed, IBR-rich grid
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Mahalo for your time

Any questions?

Ken Aramaki


mailto:ken.aramaki@hawaiianelectric.com

	Slide 1: Hawaiian Electric’s Integrated Grid Plan
	Slide 2: Hawaiian Electric today Serving the State of Hawaii for 133 years
	Slide 3
	Slide 4: The IGP Process
	Slide 5: Pathways to 100% RPS
	Slide 6: Modeling to Determine Grid Needs
	Slide 7: Integrated Grid Plan (IGP) Accepted by the Commission on March 7, 2024
	Slide 8: [Some] Key Changes Needed to Advance Integrated Planning
	Slide 9: Mahalo for your time

