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Agenda

* Signs of Energy Transition
* Integrated Planning Direction

* Examples of Innovative Approaches
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Signs of Transition
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States Requiring an IRP

Energy . State has an IRP and fiIing requirements . State has a ﬁ“ng reqUirement for Iong-term plans
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Significant Changes in Electricity Production, US

Electricity production by source, United States

Measured in terawatt-hours.

Other renewables

15 TWh
10 TWh
5TWh

0TWh

1995 2015 2024

400 TWh
300 TWh
200 TWh
100 TWh

0TWh

1995 2015

2024

150 TWh

100 TWh

50 TWh

0TWh
1985

Energy

'7Ez(emplar

1995

2005 2015 2024

Bioenergy
60 TWh
40 TWh
20 TWh

0Twh

1985 1995 2005 2015 2024

Hydropower

300 TWh
200 TWh
100 TWh

0Twh
1985

Gas

1995 2005 2015 2024

1.5k TWh

1k TWh

500 TWh

0TwWh

1985 1995

2005

2015 2024

Data source: Ember (2026); Energy Institute - Statistical Review of World Energy (2025)
Note: "Other renewables" include geothermal, wave, and tidal.
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Significant Changes in Electricity Production, US

Electricity production by source, United States

Measured in terawatt-hours.
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Significant Changes in Electricity Production, UK

Energy

_\/E)(emplar

Electricity production by source, United Kingdom

Measured in terawatt-hours.
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Percentage Share
Share of electricity production by source
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Rapid Load Growth

5-year Nationwide Summer Peak Growth
Aggregate of Forecasts Submitted to FERC in 2022-2025
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Planning Shifts

Traditional Approaches

e L east Cost e Risk considerations

e Capacity Planning focus e Policy considerations

e Primarily Thermal Generation e Rapid load growth

e Moderate to slow load growth e Variable Energy Resources

e Storage adoption

e Extreme weather

e Transmission constraints
e Fuel supply limitations

e Distribution integration
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North Carolina CPIRP and ISOP

e Carbon Plan and IRP —filed e Integrated System Operations
every 2 years Plan
— Aligns IRP with NC Carbon Targets " Framework to optimize Generation,
Transmission, Distribution and Customer

— Maintain or improve system reliability

Solutions
— 70% by 2030 and carbon neutral by 2050 = Non-Traditional Solutions (DERs, storage,
A 5 customer programs)
K = Morecast — hourly distribution circuit level
1o : J_%ﬂ forecasts

= Stakeholder driven

Long-term Transmission Distribution Demand-side
Resource Planning Planning Management

Planning Planning

Figure 1. Power system domains included in the ISOP framewo
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NV Energy

e ELCC Surface

— Diversity Benefits

@ Surface shows interactive effects of solar and storage
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Pacificorp

* Large Geography

* Many Transmission
options

* [terative Capacity
Expansion and
Production Cost
Model approach
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Figure 8.3 — Transmission System Model Topology with Major Options
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HECO Integrated Grid Planning (IGP)

* Process launched 2018,
accepted 2024

100% renewable by 2045

* Generation, transmission,
distribution

Data
Collection
Engage working groups
&

k with specialists (energy
u-:mm leaders,
[

conomists and
e learn best practices
ﬂndr.mmpmm.mmmar an
work well for Hau

Model inputs and
assumptions

Develop scenarios ko learn how
energy needs hange based
on the number of electric vehicles,
energy efficiency measures,

solar projects, available
land and future technology costs

Procure renewable
¥ | resources and support
customer-sited energy
generation
Begin to procure clesn nergy
resources across the islands and
developing programs o support
private and community-scale
energy generation

Engagemen
Public engagement on Maui,
i s

* Emphasize stakeholder

) Plan

Definition
Support the Climate Change
Action Plan

Align our clean energy wark with the recently
announced goal to reduce missions by 70%
by

al, clean energy is key
ta meeting bold carbon-reduction goals

Renewable energy zone and
transmission planning

Gather technical and community input ta
understand potential renewable energy zone
Iocations that connest clean energy Facilitie
customers through addiional electrical lines
and substatians,

|i )— WE ARE HERE

Analyze models
Use data and models to leam how much clean

energy output is needed and From which

technolagies to meet expeted demand

Creating a
Clean Energy
Marketplace

Identify utility-scale

% projects

Select patentia| projects to
deliver that align with our goals,
meline 2nd commitments to
communities

Advance customer-sited

% eneroy programs

Develop programs to encourage
customer-led clean energy
projects, such 3¢ EV charging
centives, banus Far batzery
age and community-based
renewable energy projects

Engagement:
Seek input from stakeholders and
communities on selecting utility-scale
projects and developing programs for
customer-ed initiatives. Provide
educational opportunities about

ved in selecting projects.

Engagement:
« Webpage with infarmation, maps and survey
« Community orgaization briefings

- Community talk staries (smaller, informal gat

rerings)

—

Plan
Refinement

Draft aplan

ansction plan
t

State goal and timelines.

Regulators review

submit the action plan for

review by the Public
Utilities Commission

Engagement:
Keep the communi
about the content an:
of the action plan

infarmed
tus

engagement

Iterative multi-tool process
Energy
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GB Coordinated Gas and Power

* Institutional

Current

St t National Grid National Gas Transmission
ructure :
. . Transmission Electrici g gg%r:g Transmission Ggs :Z::j:n Gas System
—NESO - Electr|C|ty e at:d _____ _________ ' = and Market
Market Electrici l > Planning
system operator Planning ) Remporabites |
Operator i | shiftingtoNESO |
—NGT —gas -
transmission Future
0) pe rator National Grid National Gas Transmission National Energy System Operator (NESO)
— Ofgem —
g Transmission Transmission G(a):::l:tt:rm . Electricity
regulator Blectricity | | systemana | | G2 System
O yerator i Plannin
— Net zero by 2050 i Planning :
Source: Modo Energy MODOENERGY

Notes: Planned changes to ownership and responsibilities under the Future System Operator proposals
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