
E2X -
Excess 
Energy 
Exchange

COI Energy - summer internship presentation by 

Hemanth Hariharan



Projects
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to compute emissions avoided

2 Customer site selection

Analyzing historical data for 
identifying potential customers

3 Financial modeling

Calculating payback period of 
customers
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How it works right now…

• Carbon reduction = 5381.42 kWh * 852.3 lbs of CO2 / MWh * 1 MWh / 1000 kWh = 4586.584 lbs of CO2

• However, the EPA emission factor is a US average, and the true carbon intensity of the grid has wide 
spatiotemporal variations.



Marginal emission factors
MEF varies with:

• Time of day

• Energy mix at node

However, MEFs are hard to obtain and vary 

spatiotemporally!



First level of granularity (by ISO)

• CAISO – 321.87 lbs of CO2 / MWh

• ERCOT – 857.59 lbs of CO2 / MWh

• PJM – 811 lbs of CO2 / MWh

……



Next level of granularity (by state)



A different approach - utility emissions 
data

• TECO (Tampa Electric)

• Coal: 2.30 lbs CO2/kWh

• Natural gas: 0.97 lbs CO2/kWh

• Petroleum: 2.38 lbs CO2/kWh

• PG&E: 0.056 lbs CO2 per kWh (much lower than national average likely due to high solar penetration)

• ConEdison: 0.637 lbs of CO2 per kWh

A more granular estimate of emissions can be obtained based on the energy mix of the utility.
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ConService Data Analysis

• Major consumers of electricity: Essex Plaza 1, Savoy Park s2300, Euclid Beach Apartments, Savoy Park – s15, 1500 

Locust Apartments.

• Largest electricity utility providers to the properties are ConEdison, PSE&G, The Illuminating Company, Cleveland Public 

Power, PECO and BGE.
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Inputs tab 

• COI demand charge assumed to be 70% of utility 

demand charge

• Seller and buyer demands are generated from 

normal distribution using assumed mean and 

standard deviation

•  %  f                        “kW f       ” 

initiative



Calculation of payback period (seller)



Calculation of payback period (buyer)



Thank you!
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