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The power grid in America suffers from a number of fatal flaws, namely inefficiency and 

vulnerability. A single outage has the potential to cascade across an entire coast and sweep 

blackouts with it. Meanwhile, the U.S. Department of Energy estimated that increasing energy 

efficiency could have reduced national energy use by 10% or more in 2010, and by as much as 

20% in 2020. Short of a complete infrastructure update, there is no perfect fix. However, an 

artificial intelligence overseeing the grid would be capable of segmenting the grid into smaller, 

self-sufficient entities would prevent the risk of outages undergoing a domino effect, localizing 

production and consumption to as many unique and individual networks as possible. The 

challenge lies within areas like the Midwest which draw most of the power for an entire region 

from the Hoover Dam or one such singular source. A similar constraint rests on efficiency 

improvements; simply dumping more energy into the system is not necessarily beneficial. 

Instead, attention must be given to how close production is to consumption, as well as to the 

specific lines used to transport the power, since lines stepped to a higher voltage are more 

efficient over great distances. This system, then, would be best implemented if it was able to 

respond to changes in usage in real time to offer subsidies to electricity producers in the 

position to reduce inefficiency the most. The subsidies would increase production by firms 

where it is needed, and the economy would still garner a net gain through the reduction of the 

deadweight loss of waste. These benefits would accrue straight to consumers and producers 

alike. 

 Our attempt to solve the problem is divided into two major components. The first is a 

model of the power grid that accounts for the production and consumption of electricity and the 

physics of the grid to distribute power accordingly. It must also account for inclement weather 

and similar forms of outages and update immediately. This is the focus of our current work, 

which uses the Python language SimianPie parallel discrete event simulator (PDES) with a 

miniscule timestep to approach real-time simulation. The second element is a neural network, 

which may be written in C or Python, we have yet to decide conclusively. The network will be 

responsible for the system of grid segmentation and subsidies that simultaneously ensures 

security and efficiency. It will produce subsidies in the form of Pigouvian tax credits. Thus, it 

must have a complex understanding of Keynesian theory and microeconomics so that it can 

determine the exact reduction of deadweight loss from the price of electricity and the size of the 

subsidy. Then it will begin to optimize the grid until it minimizes total loss in the market. 



 From this project, we expect to determine that the electrical power grid of the United 

States can be made more secure and reliable by segmenting it, which can be measured as the 

number of outages it experiences and the magnitude of their aftereffects in the rest of the grid. 

Furthermore, it should reduce overall loss to the economy by reducing the money lost to wasted 

power. It should be noted that these results will likely be bipartisan: the modern consensus 

among both left and right wing economists is that Pigouvian subsidies are beneficial. However, 

the government is effectively shouldering the cost of providing this efficiency to consumers by 

offering tax credits without a guarantee of anything in return. To gather more information on the 

results of implementation, we will also record to what extent this system stimulates the economy 

and what additional revenue in the form of taxes will be collected from that gain. 
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