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Antitrust Guidelines

Antitrust laws apply to EPRI, its members, funders, advisors, licensees, contractors, and vendors.

Violations can lead to civil and criminal liability.

DO NOT DISCUSS...

Pricing, production capacity, or cost information which is not publicly available;

Sales territories, market shares, future product offerings;

Confidential market strategies or business plans;

Other competitively sensitive information;

Advise or try to influence others on their business decisions (except to the extent that they are already public);
Complaints or disparaging remarks concerning customers/suppliers/competitors.

DO NOT AGREE...

To discriminate against or refuse to deal with a supplier (boycott);

To only do business on certain terms and conditions;

To set (or fix) prices;

To divide markets or technologies;

To allocate customers/suppliers/territories;

To suppress a technology;

To the use, promotion or endorsement of particular vendors, contractors, consultants or products.
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Webcast and Recording Notification

= The webcast is being recorded along with all Q&A. Your
participation provides consent to that recording.

= As a result, please make sure your phone is on mute throughout
the webcast unless speaking. Do not place your phone on hold.
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Agenda

= [ron-Air Long-Duration Energy Storage for Energy Time Shifting
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Iron-Air Long-Duration Energy Storage for Energy Time
Shifting
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Iron-Air LDES - Overview

= Recently, a set of iron-air battery projects have been announced
for 100 h, long-duration energy storage (LDES)

= This metal air battery technology converts metallic iron to rust on
discharge and reverses the process during charging

— Costs for this technology have been quoted at $30/kWh with a target of
$20/kWh

- Round trip efficiency (RTE) estimates range from 40-50%

= \With these technological assumptions, what sort modeling
challenges and considerations arise when using DER-VET

=1 MW, 100 h, 50 % RTE, $20/kWh, operating in Day Ahead Market
(DAM) Time Shifting, 20-year lifetime

(=]



Iron-Air LDES - SOC Target

= DER-VET allows for a year-long timeseries
of inputs to be divided into a series of
optimization windows (Scenario, n)

— 1 hour—1year

= To ensure continuity between
optimization windows, a target SOC
(Battery, soc_target) must be constrained
at the beginning and end of each window

= This plot shows the LDES SOC with a
month-long optimization window and
target SOCs ranging from 0 %-100 % in
25% increments
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Iron-Air LDES - Optimization Windows

= 100 h system with 50 % RTE
— 200 h charge, 100 h discharge at peak power
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= Larger optimization windows typically ' | DAM ETS 100000 $

require more computation time

= This plot shows the LDES SOC with a
target SOC of 50 % and optimization

SOC (%)
w
o

windows from two weeks to one year

Energy Price ($/kWh)

(=]



Iron-Air LDES - Optimization Window Summary
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Iron-Air LDES - Regional Comparison

» The total system cost is S2M ($20/kWh)

= Year-long optimization window at 50%
target SOC with 20-year lifetime

= ERCOT 2021

— Winter storms led to DAM prices up to

S9/kWh
— 5-day period (~120 h)

ERCOT 2021
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Iron-Air LDES - Discussion

= Discussion Topics
— LDES
= Degradation
= Ancillary Services
= Scheduling LDES in 24 h markets (e.g. perfect foresight)
— lron-Air Battery Technology
= Degradation
= Assumptions
- Cycle Life
= Auxiliary Power
= Real-world calibration
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