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Power
Supply

Improvement
Plan (PSIP)?

A detailed plan that describes
the specific actions that the
Hawaiian Electric Companies will
take from 2017 through 2021 to
accelerate the achievement of
Hawai‘i’s 100 percent Renewable
Portfolio Standard (RPS) by 2045



April 2016 PSIP Resource Planning Process

Overview of the Plan Development and Selection Process

Power Supply Improvement Plans Update Report

Two Initial Cases for Maui
(1) 100% Renewable without LNG
(2) 100% Renewable with Transitional LNG Fuel

Five Initial Cases for O‘ahu
(1) 100% Renewable Reference Case
(2) 100% Renewable with Modernization
(3) 100% Renewable with Transitional LNG Fuel
(4) 100% Renewable with Modernization & Transitional LNG Fuel
(5) 100% Renewable with Limited Modernization

One Initial Case for Moloka'i
(1) 100% Renewable without LNG

1% Iteration

One Initial Case for Lana’i
(1) 100% Renewable without LNG

Two Initial Cases for Hawai‘i
(1) 100% Renewable without LNG

PSIP Update Interim Status Report
February 16, 2016

(2) 100% Renewable with Transitional LNG Fuel

Candidate Plans
under Three Themes

Three Themes

Theme 1 — Aggressive Pursuit of 100% Renewable
Theme 2 — 100% Renewable With LNG Transitional Fuel

Plans across
three themes

Plans across
three themes

Plans across
themes 1 & 3 only

Plans across
themes 1 & 3 only

o

"% Theme 3 — 100% Renewable Without LNG Transitional Fuel
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= O‘ahu Maui Moloka'i Lana'i Hawai‘i

&Y ~ 94 Candidate ~ 20 Candidate ~13 Candidate ~9 Candidate ~ 20 Candidate

Plans across
three themes

Down Select 1 process

o8
SRS
SEF O‘ahu Maui Molokai Lana'i Hawai'i
g < g I ~ 64 Candidate ~ 6 Candidate ~4 Candidate ~4 Candidate ~ 6 Candidate
= g s Plans across Plans across Plans across Plans across Plans across
g E=7 = three themes three themes themes 1 & 3 only themes 1 & 3 only three themes
2
Down Select 2 process
[%2]
= O‘ahu Maui Moloka'i Lana’‘i Hawai‘i
o 3 Final Plans 3 Final Plans 2 Final Plans 2 Final Plans 3 Final Plans
§ One each One each One each for One each for One each
[ theme theme themes 1 & 3 only themes 1 & 3 only theme

Preferred Plan

Oahu
Preferred
Plan

Maui
Preferred
Plan

Moloka'i
Preferred
Plan

Lana‘i
Preferred
Plan

Hawai'i
Preferred
Plan




Forecasts

* Load
* Fuel Prices
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* Future
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*Customer storage
with distributed PV
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@ Response

DR Potential

*Customer storage
with distributed PV

*Standalone storage
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Optimized Least Cost Plan

Simulations

System Security
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Validation
» Financial Forecast & »
Rate Impacts

Action

Plans




Multiple models are
necessary to develop
and optimize system

resources

Inputs & assumptions
* Assumed high DER forecast possible
through wires approach; GMS determined
advanced technologies less costly
« Limited transmission upgrade costs
included due to uncertainty where grid
scale resources would be located

Capacity expansion resource
optimization

Production simulation
System security analysis

Financial analysis

December 2016 PSIP Resource Planning Process & Modeling Tools

Post-April PSIP Resource Plans

Financial Forecast . Adaptive Planning

& Rate Impact for DR & storage
(B&V)

DG-PV &
DG-PV + Storage Uptake

Inputs and Assumptions:
PLEXOS, RESOLVE, PowerSimm,
Adaptive Planning

System Security
(PSS/E, Python,
Screening Tool)

PowerSimm RESOLVE
(Ascend (E3)

PLEXOS
(Hawaiian Electric)

Financial Forecast .

& Rate Impact Action Plans

System Security
(PSS/E, Python,
Screening Tool)




Our resource planning process used a
analytical approach.

Stakeholder review on input assumptions and scenarios

~

/Scenario analysis and resource optimization for long-
range plans (~15-30 years)

Distributed Energy h

4 . . ..
Resources Detailed evaluation of optimized long-
range plans

Demand Response
Hourly production simulations System Security (transmission
, (~15-30 yrs) system)
Grid-scale Energy
Resources
/
Action Plans
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Conceptual Integrated Grid Planning Process

Net Benefits of DER
(net of enabling T&D costs)

Resource
Planning
Total @ Sourcing
Resource DER Provided
1 . >
N~ Cost Analysis Services
ti o s e
S Transmission : (Pricing,
Scenario Pl . Programs &
Forecasts LS Procurements)
\ / \ J
Long-Term
Distr 'b‘ft'on Resource, Transmission &
Planning Distribution Investment

Integrated Grid Planning Roadmap

VWV Vv Hawaiian Electric

’—’—‘ Maui Electric

4 & Hawai‘i Electric Light



Mahalo!
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