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Project Sponsor Overview

e
 Committed to promoting affordable and

sustainable energy

* Investigating ways to lower energy production
cost to improve environment outcomes

* Mainly focused on replacmg coal power plants
with nuclear plants § ST




Project Functional Specifications

e
* Improve public understanding of nuclear

energy as a clean energy source

* Interactive simulator to visualize economical
impact of nuclear energy in Michigan

* Showcase the innovations possible with
abundant, cheap energy

* Convey benefits of replacing fossil fuels with
nuclear energy to investors, business leaders,
and policymakers




Project Design Specifications

* Users will be provided with an interactive map of
Michigan with color coded dots representing coal,

natural gas, and nuclear power plants, which they
can hover over to view specifications

* Users will be able to click on any plant to change
the energy source, which will then update
information on the price and amount of energy

produced, as well as the cost of energy in various
industries

* Additionally, once nuclear plants have been
added, users will be able to see their energy
surplus and innovations it can be used on
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Screen Mockup: Initial
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There are 8 energy plants in Michigan. & ( Market Price of Energy ' Amount of Energy !l'roduced‘
Replace any with nuclear by selecting it on
the map. Hover over a plant for more details.
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Based on the current price of energy: Based on the current energy production:

The price of a week's worth of The total amount of energy
groceries is currently $110. produced is 120,656 GWh.

View our inngyations page to see what you
Try exploring other industries below: might be missing out on!
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Screen Mockup: Increase
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| Energy Distribution: nameplate capacity: 1,560 MW - — . -
size: 1,200 acres Based on this energy distribution:
t You are saving money on energy. You are producing a surplus of energy.
The price to manufacture 100 cars | The amount of energy produced has
has gone down by $47,060. gone up by 4,096 MWh.
| That's a 11% decrease! That's a 4% increase!
\ < y Cloan energy pays! View our Innevations page to see what you can
y Try exploring other industries below: do with this surplus!
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Screen Mockup: Innovations
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Institute Innovations

There are 8 energy plants in Michigan. | [What can we do with all this extra energy?z

Replace any with nuclear by selecting it on ( Your Available Surplus: 426 GWh |
.the map. Hover over a plant for more details.| (cjick on any project to use your surplus energy towards. Try to |

N get the most out of your budget! )
Data Center Desalination Plant | | Apartment Complex
875 GWh 350 GWh 70 GWh
With needs for data, Al, Microplastics and PFAS Rapid urban growth
and cloud computing increasingly threaten demands affordable,
rising rapidly, modern freshwater supplies, energy-efficient
data centers demand Advanced desalination housing.
massive amounts of and filtration plants rely
reliable, clean energy. on large, continuous
energy inputs,
| Energy Distribution: | | iy ) \/ )
" Railroad Expansion Green Hydrogen | [Semiconductor Plant|
220 GWh Production Facility 440 GWh
525 GWh

Semiconductor

Electrified rail systems
Hydrogen produced via fabrication, precision

dramatically reduce

transportation electrolysis is a key manufacturing, and
emissions while '“P“'f"" cleal.'r. advanced materials
increasing mobility and steelmaking, fertilizer processing require
economic connectivity. production, and long- ultra-reliable power.
duration energy
—_ i = storage.
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Screen Mockup: Trivia
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i Institcte  Nuclear: Fact or Fiction? —

( Think you know nuclear? Click a statement to reveal what science says!
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There are many common Myth Myth Fact [ Myth
misconceptions about = MRl s ts
nuclear. It can be hard to Nuclea-r carefully contained, “Renewable
distinguish fact from energy is “Nuclear tracked, and stored.
important to conduct 8 nuclear waste is small, sources make
your own research and dangerous expensive to and modern storage R
focus on trusted than coal or be viable.” methods safely isolate "
resources. » it from people and the unnecessary.
L ’ gas. environment. L
( Myth i Myth ‘ Fact | Myth |  Want to see for yourself?
Nuclear power plants ' Try out our
Z g can’t explode like
“Nuclear “Accidents like nuclear weapons. “Nuclear N W
plants are Chernobyl "f‘rf::::':u‘xmn energy is bad
outdated make nuclear designed to sustain for the Energy Simulator
”» ” controlled reactions, 1 ”
technology: unacceptable. o aryrkas environment /‘
L y & ] reactions. ) '\
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Project Technical Specifications

RS
* The user will interact with a front-end created

in React, which will embed PowerBI for
visualization and utilize FastAPI for the back-
end

* The back-end will use an SQL database for data
storage and make calls to our machine learning
model to make energy price predictions

* The application will be containerized with
Docker and deployed using the Google Cloud
Platform




Project System Architecture

Influential Businessperson

PV L g

Container: Docker
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Front End Back End

React FastAPl
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Data Visualization || Machine Learning

Power Bl PyTorch
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Project System Components
RS
e Hardware Platforms

= Personal Computer

* Software Platforms / Technologies
" Docker — Containerization
" Google Cloud — Deployment
= React — Front-end
= FastAPI — Back-end
= SQL — Database
=" PowerBl — Data Visualization
= PyTorch — Machine Learning




Project Risks

e
* Risk 1: Obtaining energy cost and consumption data

= This data from different industries/energy sources may be difficult to find, especially in our
desired granularity

= As ateam, we are gathering local data as well as international data. If data is not available, we will
seek equally important data for other sectors
* Risk 2: Interactive map performance

= This web app includes a large number of energy plants, so rendering all the points while also
supporting hovering, selection, and replacement can lead to performance issues, especially in
lower end devices

= The intractability will be limited to relevant plants through a filtering system, and only certain
plants can be hovered/selected. Performance testing will be conducted on a range of devices
* Risk 3: Seamless user experience

= There may be a delay in updating predictions and energy visualizations in the map when the user
adjusts energy resources, making the website seem unresponsive

= FastAPI will be used to handle low latency requests, and, to ensure near instant updates, the
machine learning model will be optimized for fast inference
* Risk 4: Developing an accurate machine learning model

= |f the model created does not accurately fit the data or does not capture key relationships in the
data, the resulting predictions may mislead users or lack credibility

= Multiple team members will evaluate different modeling approaches, which will then be
compared with historic data, validation metrics, and scenario testing to determine accuracy




Questions?
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