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A new paradigm in
integrated system
planning

Holistic Energy Resource
Optimization (HERO) Platform



Industry in flux

» Reliability, clean energy and affordability:
Utilities face immense pressure to maintain
reliability, modernize the grid, decarbonize, and
accommodate new large loads, all while
keeping rates low — emphasis on affordability

» Speed and uncertainty: With sudden
Increases in load growth, utilities need to meet
capacity needs quickly, locking in capital
spending for long-lived assets under highly
uncertain future conditions.

» Complex analysis and stakeholder
sophistication: As planning questions are
becoming more complex, stakeholders are
seeking more information.

» System interactions: T&D modernization
enables more interaction of supply and
demand side resources but planning tools
struggle to integrate these opportunities.
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HERO objectives

v Clarity on tradeoff: Providing understanding
of the tradeoffs to consumers and local
economy of alternate decision pathways.

v Efficiency: Reduced form problem can
address hundreds of scenarios in the time
utility planners would typically do a handful.

v' Transparency and collaboration: Increasing
comprehension through visualization of
results.

v Full utility value chain: HERO addresses
load-serving related investments for
generation, transmission, distribution and
demand side programs simultaneously.




Case study - prototypical utility HERO key findings

| Generation and integrated | Transmission and
resource plans interconnection plans

000

= i : "
@ O ' | | | » Gas generation critical to support
. ' T 0 G 0 Cemmmee resource adequacy

Frequency 2-5 years 3-5 years 3-5 years 3-5 years

Distribution plans | Demand-side program
plans

| ,
: ' » New energy efficiency economics at
l 2-3% of sales

Timeline 1-2 years 1-2 years 1-2 years 6-12 months

» 10% peak reduction from Demand
Response and DER

Planning haorizon 15 years 10 years 5-10 years 3-5 years

» 30% of distribution system
investment $ avoided by demand
side resources

'f’ ‘? b | hd > 15% cost premium for Net Zero by

P o6 : | 2045

> +[-14% rate variance due to capital
decisions

3-6 months==
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3 HERO Platform Architecture
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Capacity Expansion = Transmission Distribution DER

Fuel Prices 3 * Import / export capability + Substation and feeder * DER cost
Policies * Network upgrade costs infrastructure costs to and performance

Load * Miles of infrastructure upgrades serve new loads * DER deployment potential

Tech. cost and performance

Optimization Model

Generation and DER solved simultaneously across Transmission & Distribution systems

* Energy & capacity prices * Generation mix and emissions profiles

« Capacity mix (builds/retirements) « Total system cost (CAPEX, OPEX, fuel, storage)

e Solved distributed resource selection

o= Economic and Social Benefits

N | . * Retail rate changes @ + Jobs, GDP, income
+ T&D changes * Taxrevenues

* Deferral comparisons * Prices, productivity changes

—o— Rate Impact
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Distribution System Inputs
Input data from client utility or generalized input values compiled by ICF:

 System ratings and loadings (substation and feeder ratings and average loadings)

 System characteristics (feeders per substation, average dx line lengths, Tx Stations per Dx station)

DATA INPUT

* Infrastructure costs (Dx & Tx substations, Dx & Tx feeders per-mile, grid modernization per mile)

Computational
model

Data inputs are used to:
* Apply demand growth to the model system

* |dentify substation and distribution feeder overloads

» Add new substations and distribution feeders to meet demand
» Calculate total capital cost of new infrastructure

DATA
OUTPUT

Intermediate Outputs:

/ Cost of distribution / Cost of distribution J Cost of sub-transmission
substations feeders to serve distribution
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Understanding the Components of
Revenue Requirements & Rates across Scenarios
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Revenue Requirement And Rate Champion Portfolio M
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DER can avoid as much as $3 billion in distribution grid investment

Distribution Investment Cost
12

10 600

40

Cost, Billions
o
Millions ($)

With DER

Without DER DER savings
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Cost without DER

Cost with DER
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To what extent does Downward Modification of Load Forecast
result in Stranded Costs?

080 Average ~$40 per year impact per residential customer
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Economic impacts can be assessed relative to a “Reference Case”

Battery © Bill Savings @ Coal @DR @t @H2 @ Hydro @Natural Gas @ Onshore Wind © Opportunity Cost @ Other @Ratepayer @ Solar  Solar w Storage @ T&D © Job

Jobs

2025 2026 2027 2028 2029 2030 203 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2043 2049 2050
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Questions?




Contacts:

Steve Fine
Vice President

\I / steve.fine@icf.com
S Neil Weisenfeld
ICF

Senior Energy Resilience Expert
neil.weisenfeld@icf.com

m linkedin.com/company/icf-international/

twitter.com/icf

icf.com n https://www.facebook.com/ThislsICF/

About ICF

ICF (NASDAQ:ICFI) is a global consulting services company with approximately 9,000 full-time and part-time employees, but we are not your typical consultants. At ICF, business
analysts and policy specialists work together with digital strategists, data scientists and creatives. We combine unmatched industry expertise with cutting-edge engagement capabilities
to help organizations solve their most complex challenges. Since 1969, public and private sector clients have worked with ICF to navigate change and shape the future.
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