
Our Team’s 
Design Solution

An exemplar 
student slide deck.



Our current grid relies on natural gas
Benefits:
● Could meet 90% of demand

during a winter storm.
● Could provide electricity for

unlimited hours, if fuel supply .

Costs and Risks: 
● Emits about 4000 kg per person per year, five times what it 

should be to reach net zero carbon emissions.
● Most gas comes from fracking, which “often releases 

pollutants into the water, which can end up in the water 
supply for both humans and animals.”



More energy is lost 
in longer wires

Natural gas can burn 
more or less fuel to 

meet demand.

Wind can be 
unreliable since we 

can’t control it.

Both of these sources 
change magnetic 

fields in generators.

What is a grid?



Energy Grid Calculator 
A computational model.

See Sample Energy 
Grid Calculator, 
Solution 2

https://docs.google.com/spreadsheets/d/1gC7qpOixx7pGTTm-KcaFTwjc0fAznAAhNK27e2hWjkw/edit?usp=share_link
https://docs.google.com/spreadsheets/d/1gC7qpOixx7pGTTm-KcaFTwjc0fAznAAhNK27e2hWjkw/edit?usp=share_link
https://docs.google.com/spreadsheets/d/1gC7qpOixx7pGTTm-KcaFTwjc0fAznAAhNK27e2hWjkw/edit?usp=share_link


Our Priorities
Reliability is priority #1.

Other Priorities:
● Low Carbon Emissions: 

less than 1500 kg per 
person per year.

● Low Cost: Only 30% more 
money than today’s grid.



Our Changes 
We demolished:
● 1 coal plant
● 3 gas plants.

We replaced them with:
● 500 wind turbines
● 500,000 rooftop solar systems 
● 2 pumped storage facilities.



Trade-Offs
Positive Changes:
• 70% less carbon
• Less land use from
     fracking & surface mining
• New construction jobs

Negative Changes:
• 30% more cost to energy consumers
• Loss in fracking and mining jobs
• Batteries or pumped storage needed to ensure reliability. 



Why Do We Need Batteries?
● We included 500 high wind turbines, and 400 rooftop solar units.. 

● This means it depends 100% in renewable sources, which as we 
know, can be unpredictable, and sometimes unreliable. 

● During a windless night, it means that there is no energy supply 
from solar or wind, so everyone would lose energy. 

● By adding 20 Gravity storage units, we could store enough energy 
to supply energy during 14.2 hours in a windless night. 

● 14.2 hours will allow the system to meet the demand until the sun 
comes out next day. During a winter crisis, the system will be able 
to meet 93% of the energy demand. This means that some small 
power outages will need to happen.
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What is Pumped Storage?
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Trade-Offs
Pumped storage is positive because: 
● It’s cheaper than Li-Ion batteries.
● Cobalt mining is

dangerous for workers.
● Constructing pumped

storage facilities would
provide local jobs.



● There are not many undammed sites left in the
US, so most pumped storage is far away.

Trade-Offs
Pumped storage is negative because: 

● Long wires means 
more energy loss.

● Dams can kill wildlife 
and destroy people’s 
homes.



Alternate Solution
Nuclear is carbon neutral. If the plant is winterized then
fuel use can be increased to meet higher demand.

However, nuclear energy has other drawbacks:
 • Cancer risk        • Toxic waste        • Very expensive
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