Utility Scale Lithium-ion Battery
Energy Storage System
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Project Overview

- Work with Burns and McDonnell to build a 25 MW/ 100 MWh battery energy
storage system

- Build this system hypothetically design this on an “unoccupied” plot of land
about 15 acres

- Determine which battery containers we want to use

- Determine which inverter technology and how many inverters we want to use

- Calculate various values for apparent power, reactive power, and current

- Calculate the cable sizings needed for the design

- Create a one-line diagram that will be used as a map showing where the
equipment is interconnected



Persona Information

Mike from MidAmerican

"Archetype”

« Age: 47

« Livesinlowa

» Busy work schedule

» Team leader for his group

About them

works on a team with engineers and technicians
Has calluses on hand from doing hard work

Leads the team working with the group of students working on the
storage project

Artifact: Journey map person




Mood

User tasks

Painpoints

Opportunities

Touchpoint

Artifact: journey map
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Report outages
Use power utilities
Follow installation
Directions

Directions are unclear
Utility companies are
slow to address outages

Buy a backup generator
Steal power from
neighbors

Utility companies
Construction Workers

Wait for utility companies
to call back

call other resources for
help

hire better engineers to
install equipment

Take time away from
electronics and go
outside

users
engineers that come in to
install equipment

+ Let utility company work

+ Utility company is slow

+ buy a generator

+ Be patient

Discuss urgency to fix
ongoing issue

Bribe utility company

Empathy training
Backup plan when things
don't go well

fill generator with gas

+ Patiently wait for the slow
repair time

+ Talk to company about ways
to reduce changes of outages
due to equipment failure

* use generator to power
house

« Power is restored




Comparison

Unique Value Proposition

What makes this company unique?
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Artifact: Pros and cons table market research

Company Advanitages

What are the things that provide a leg up?

et oy ol g
et
momoma Comarmncesmpn et
4 ooy
Sy g e P raso pratack

ot e ety 2
resoun s

Compamy disadvamtages

Where might drawbacks exist?
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Sustainability of Design



Human

e Allow energy production to become

more reliant on renewable energy

sources

Manage peak energy demands

discharging as demand peak

Making the system more modular
would futureproof




Economic

Advantages

-> Make renewable energy sources
more economical
- Solution for medium-sized cities

Disadvantages

—> Batteries are very expensive
- Limited effective lifespan




Comsumers

Substation

The one-line diagram we created uses multiple types
of new technologies.

Transformer

Contains several connections to and from batteries,
inverters, and transformers.

Inverters

make the already available energy production more
efficient.

Bateries



