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Where Our Power Comes From

HAWAI‘l ISLAND

57%

RENEWABLE
ENERGY

RENEWABILE MIX

— 12%
-10.5% ¢ wina
— 3% (%) Hydre

— 4% Grid-Scale
- Solar

Customer-Sited
Solar

U){ RENEWABLE
83%
(December 3, 2017}

*Hsmd&ua Energy O

60 MW

Hawi Ren bl &)
Development
10.5 MW

*‘Naime-a Plant O )
7.5 MW

— 31% & ceohemal  lekoanole Power Plant oO—m

F7.6E MW

Pakini Mui

wind Farm €

20.5 Mw

* UNDER CONSTRUCTION

— 6

Customer-Sited Solar
90 MW

Wailuku River
Hydroelectric Plant

12.1 MW

Waiau Hy\drcela:iric*
Plant

1.1 MW

Pu‘u‘eo Hydroelectric*
Plant
3.4 MW

Honua Ola”
21.5 MW

Hill Steam Plant/
Kanoelehua Plant
56.5 MW

Puna Steam PlanLrCT*
36.7 MW

Puna Geothermal
Venture
38 MW

Note: As of May 2018, PGV has been offline due to lava flow
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a2 Hawai‘i Electric Light

Hawaiian Electric
Maui Electric

This map shows the
generating facilities in our
service area and the
maximum potential
power in megawatts
(MW) they can produce.
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Where Our Power Comes From

MAUI COUNTY

Customer-Sited Solar
103 MWW

Makila Hydro
0.5 MW o Kahului Power Plant *
% Ku'ia Solar 37.6 MW
2.8 MW L@ South Maui
Kaheawa Wind Il Renewable Resources
RENEWAELE 21 Mw 2.0 MW
ENERGY nMaun

Kaheawa Wind 1
30 pawW

RENEWABLE MIX

—2 1% ¢ wind

Wailea Substation BESS
T MW ST WH

Q—?
*Mi'alaan Generating Station
2121 MW &

[F—( Hana Substation Y
2 MW

a Auwahi Wind
21 MW

—12%

Customer-Sited
Solar

— 1% Grid-Scale Solar

— 1% ) Hydre MW

— 1% a) Biofuels

1.2 MW

Customer-5Sited Solar
2 MW

770} RENEWABLE
0 PEAK
{June 4, 2017)

= AMAITING APPROWVAL

LAMNA‘I

*Miki Basin Power Plant
o4 O—1=

* Manesle Bay Combined ® gl
Heat and Power
1 MW
La Ola Solar Farm
YK Pala'au Plant

Moloka'i New Energy Pariners™
2.7 MW

Moloka'i New Energy Partners
BESS™

3 MW /15 MWH

MOLOKASI

12 MW

Customer-Sited Solar

*Holoka‘i BESS 21 MW

T MW /397 KWH

This map shows the
generating facilities in our
service area and the
maximum potential
power in megawatts
(MW) they can produce

Maui Electric

Hawaiian Electric

Hawai‘i Electric Light
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Where Our Power Comes From

O‘AHU
21

RENEWABLE
ENERGY

REMEWABLE MIX

L 9%

Solar

— 6% c’:: Waste to Energ

— 1% (]) siotuers

539] RENEWABLE
0 PEAK
{August 17, 2017)

Customer-Sited

Kawailoa Wind
69 MWV

NRG Energy”
110 MW

650 MW

Kapolei Sustainable
Energy Park ’L @

1 MW

y ] [F]
*Cambell Industrial Park ‘.

| 3% a Wind Genera‘tlnglsz:]sllm
*Amber Kinetics Flywheel L1

— 2% Grid-Scale Solar B8 KW/ 32 KWH

H-POWER
68.5 MW &

AES Hawaii
180 MW

fUNDER COMSTRUCTION ** AWAITING APPROVAL

*Schufield Generating
Station

50 MW

Wai'anae Solar

28 MW

*Kahe Power Plant

[

Customer-Sited Solar
202 MW

D Na Pua Makani™™
24 MW

ﬂ Kahuku Wind

30 MW

Waihonu Solar
6.9 MW

Waiau Power Plant*
S00 MW

Airport Emergency

© 0

E———& 113 Mw

Power Facility
8w

Honolulu Power Plnni*

DEACTIVATED in 2014

West Loch’*
20 MW

Kalaeloa Renewable

Energy Park
5 MW

Kalael Solar Two

5 MW

'] Kalaeloa Pariners
208 MW

Hawaiian Electric
Maui Electric
Hawai‘i Electric Light

This map shows the
generating facilities in our
service area and the
maximum potential
power in megawatts
(MW) they can produce.
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Renewable Energy Goals

On June, 8 2015, Gov. David Ige signed Act 97 into law, giving Hawai‘i
the most ambitious clean energy goals in the country — requiring 100
percent of electricity sales to come from renewable resources by 2045.

Renewable Portfolio Standard (RPS) Goals for Electricity

30% . 40% ' 710% ’ 100%

by 2020 by 2030 by 2040 by 2045

W N 4 Hawaiian Electric

H—‘ Maui Electric
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Our 2017 RPS Progress

Renewable Portfolio Standard Progress

0
30% . 2020 RPS TARGET 565
25.8 -
25% 99 o
[ Py
21.3
1o. £
130 N - . - -
12.0 I
]
10% ] || || || ||
5%
0%
2011 2012 2013 2014 2015 2016 2017
| |
Customer-Sited, Biofuels Wind Hydro

Grid-Connected
Renewables

I e e
Utility-Scale Geothermal Biomass
Photovoltaic and
Solar Thermal

Hawaiian Electric
Maui Electric
Hawai‘i Electric Light

In 2017, our
Companies achieved
26.8 percent net
electricity sales from
renewable energy
resources and are on
track to meet our
2020 goal of 30%.
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Power Supply Improvement Plan

PSIP Update Report: — Considers multiple long-range
December 2016

pathways to inform development of
specific near-term actions that the
Hawaiian Electric Companies will
take from 2017 through 2021 to
accelerate the achievement of
Hawaii’s 100 percent Renewable
Portfolio Standard (RPS) by 2045

— Accepted by the PUC in July 2017

https://www.hawaiianelectric.com/about-us/our-
commitment/investing-in-the-future/integrated-grid-planning

W D Hawaiian Electric

H—‘ Maui Electric
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https://www.hawaiianelectric.com/about-us/our-commitment/investing-in-the-future/integrated-grid-planning

Renewable Energy Planning Principles

1. Renewable energy is the first option
2. The energy transformation must include everyone

3. Today’s decisions must not crowd out tomorrow’s
breakthroughs

4. The power grid needs to be modernized
5. The lights have to stay on
6. Our plans must address climate change
7. There’s no perfect choice

W Hawaiian Electric

‘—H Maui Electric
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Attaining Hawai‘i’s 100% RPS Goal

2017-2021 Renewable Energy and Demand Response Additions

Rooftop Solar 255mw 30mw

Demand
Response 89mw 11mw
Grid-Scale Wind =iV, 22w

Grid-Scale PV 352mw 1mw

Feed-in-Tariff 24mw 6MW

W W Hawaiian Electric

€@ —@ @ Maui Electric

a2 Hawai‘i Electric Light

38umw
15mw

62mw

Mw

1mw

o O »

0.7w  1.4mw

0.3w  0.3mw

4mw Smw
PSIP Assumes:

Control of future DG-PV

Future Grid Scale projects are dispatchable
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% of Total Generation

Attaining Hawai‘i’s 100% RPS Goal

Percent Energy Mix for O'ahu from 2017-2045

100%

90%
80%
70%
60%
(:Total DG-PV
= Grid-Scale PV
50% = Wind
E Biofuels
40% u il
m Coal
=Waste / Biomass
30%
20%
10%
0%
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Renewable Resources & Energy Storage Capacity (MW)

Attaining Hawai‘i’s 100% RPS Goal

Power Supply Improvement Plans for Oahu System

8,000 2,000
7,000 - 1750 2045 TOTAL
N - 07 T AL
o0 —“_—‘\—/\ /T N\ Lso & 2733MW LSBESS
\‘ \/ — \ 2,124 MW DG-PV
\ 2,083 MW Grid-Scale
5,000 \ - 1,250 Solar
m 363 MW Wind
4,000 1,000 69 MW Biomass

3,000 750 779 MW to 1,383 MW

Biofueled Thermal

2,000 Generation

500

e I 1,085 MW Peak

Peak Annual Load & Thermal Generation Capacity (MW)

c0 a o — o o =T wn w0 ™~ o [e2] o — o [32] =< LN (Yo} ~ cQ ()] [w] — o (a2} T un
— pam) o o o o o o o o o o [ae] o o o o o o [ae] o o = = = = = =
o o o o o o o o [=) o o o o o o o o o o o o o o o
o~ o~ o~ o~ o~ o o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o~ o o~ o~ o~ o~ o~ o~ o~ o~ o~
I Biomass s \Wind mmm Grid-Scale Solar
DG-PV | S BESS Peak Load
Thermal Capacity - E3 Plan with Gen Mod — — Thermal Capacity - E3 Plan
N 4 ) 4 Hawaiian Electric
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Example Daily Profiles

2020

Energy Profile for 6/14/2020 Energy Profile for 2/4/2020

1200 1200

Over-generation—s

1000 S i

2045

z
F 600
am
am
o
1 2 3 B s 6 1 ] s w n 2 0w w1 s v w18 aw  an o»  » om
Hour
WHPower WNewUnits SAES W DisingUnks ®Eabeloa sMitayUnfs Wi o EnergySiorage WOther ®Giid-Scale PV ODG-PY Cutallible  CIDG-PY Uncurtaibble Grergeneration WHPower WNewUnits SAES W DisingUnks ®Eabeloa sMitayUnfs Wi o EnergySiorage WOther ®Giid-Scale PV ODG-PY Cutallible  CIDG-PY Uncurtaibble Grergeneration
Energy Profile for 3/19/2045 Energy Profile for 10/22/2045
200+ 000
2500 2300
3000 2000

Biofueled Thermal
Generation

Energy Storage
Discharge

WHPower  WNewUnits WA W DustingUnks = Kaleloa  ®Miltary Unils @ Wind  ®EnergySiorage  @Ofher @ Grid Scale PV DG PV Curtallable  01DGPY Uncurtalkable  « Gver-generation WHPower WNewUnits WAES W DustinglUnis = Kaleloa  ®Miltary Unils ®Wind  ®EnergySiorage  WOther @ Grid-Scale PV DDGPY Curtallable  01DG-PY Uncurtallable  « Gver-generation

’—H Maui Electric https://www.hawaiianelectric.com/Documents/about_us/our_vision/dkt_2014_0183_20161223_

o i

N D Hawaiian Electric Hawaiian Electric’s Power Supply Improvement Report, Appendix K
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PSIP System Planning & Solution Sourcing Processes

A4

& 30 months

6 months | 24 months
< (2016) 1< (2017 & 2018)

\ 4

5-year Resource Solution

Sourcing
Resource Procurement (Grid Scale,
PSIP Aggregated DER/DR) Solution/Bid
Near-term Action DER and DR Programs Evaluation
Plan and 2045 Tariffs

Forecast
Long-Term Utility Resource Development

Planning
Resource and T&D T&D Solution Sourcing

Needs, Value of
Service

Grid Resources

& Other Planning
Inputs
P Grid Services

NWA

Targeted DER Programs
NWA Competitive Bid
Grid Modernization
Traditional Grid Solution estimate

Reference: Integrated Grid Planning Report, Figure 1, page 10

D 4 N 4 Hawaiian Electric

‘—‘—‘ Maui Electric
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What is Integrated Grid Planning (IGP)?

¢ Integrated Grid Planning

— Integrates planning analysis for resources, transmission and Fnngiptnaaiiic
distribution to ensure the net requirements for the system are Grid for Future
transparently identified & optimized Generations

Integrated Grid Planning Report

MARCH 1, 2018

— Integrates market-sourced alternatives into the analysis
instead of relying on theoretical price/cost assumptions

— Integrates stakeholders’ input and feedback into the overall
process

¢ Results in better value for customers

¢ Creates greater market opportunities for
developers & aggregators

https://www.hawaiianelectric.com/Documents/about us/
our commitment/20180301 IGP final report.pdf

W N 4 Hawaiian Electric

‘—‘—‘ Maui Electric
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https://www.hawaiianelectric.com/Documents/about_us/our_commitment/20180301_IGP_final_report.pdf

IGP Process

18 months

2045 Long-Term Planning

Resource and T&D Needs & Long-term Considerations

5-year Resource Solution Sourcing
Resource Procurement (Grid Scale, Aggregated

Utility Resource Development

T&D Solution

T&D h
Sourcing

Needs
(Resource)
Targeted DER Programs

NWA Competitive Bid

Grid Modernization

Traditional Grid Solution
estimate

Stakeholder Engagement

March 1,
2018
| We are |
here
Resource Needs
Planning
Resources &
Customer Needs i i
Grid Services DER/DR)
Policy Goals DER and DR Programs
(e.g., renewables, Tariffs
resilience, etc.)
Forecasts
(Assumptions,
Sensitivities &
Scenarios)
Other Planning
Inputs
T&D Needs Planning
(Non-Resource)
N 4 ) 4 Hawaiian Electric

H—‘ Maui Electric

—am,. &  Hawai‘i Electric Light

Solution/Bid
Evaluation &
5yr IGP Plan

Grid Resources

Grid Services
NWA

Reference: Integrated Grid Planning Report, Figure 3, page 14
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IGP & Solution Sourcing Process

SYSTEM NEEDS IDENTIFICATION
Engineering analysis to determine optimal energy needs
to meet policy goals and system reliability. Includes

Iden’:\ilfy Zystem generation, transmission, and distribution needs.
eeds

(Resource,
Transmission &

COMMISSION REVIEW OF PLAN
. Seek commission approval of 5-year
Identify T&D plan with discrete investments,

(T Nee'ds. & programs, and pricing proposals.
ransmission

Distribution
Planning) Solution
Evaluation

(Resource File IGP and
Planning) Related
Applications

Inputs, Distribution
Forecasts, Planning)
and
Assumptions

Financial
SOLUTION SOURCING Model
Identification of least cost, best fit solution

options to fulfill grid needs through the \
establishment of a marketplace through SOLUTION OPTIMIZATION
procurements, pricing, and programs. Evaluation and optimization of resource and
transmission and distribution solutions acquired through
) _aye 4 Hawaiian Electric marketplace. Includes an optimized 5-year grid plan.

H—‘ Maui Electric
Slide 16
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Stakeholder Engagement Model

Education & Information Input & Feedback

Reference: Integrated Grid Planning Report, Figure 4, page 16

D N Hawaiian Electric

@@ @ Maui Electric
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Docket No. 2018-0165 Integrated Grid Planning

¢ Hawaiian Electric Companies shall convene a public workshop by
October 1, 2018 (Order No. 35569, page 25)

— Scheduled for September 25, 2018
¢ Public comments may be filed until October 15, 2018 (Order No.
35569, pages 25-26)
¢ On or before December 14, 2018, the Hawaiian Electric Companies
shall file an IGP Workplan providing additional details about the
activities, timelines, and outcomes of the major components of the
IGP process. (Order No. 35569, pages 27-28)

https://www.hawaiianelectric.com/Documents/about us/investing in the future/
dkt 2018 0165 20180712 PUC order 35569 opening dkt.pdf

) N Hawaiian Electric

‘—H Maui Electric
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https://www.hawaiianelectric.com/Documents/about_us/investing_in_the_future/dkt_2018_0165_20180712_PUC_order_35569_opening_dkt.pdf
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