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3:00pm Understanding the Role of Renewable Energy Credits for the Energy Market 

Kelly Costello, University of Illinois at Chicago 

Numerous companies are willing to pay for electricity that is produced by cleaner, renewable generation sources for its 

environmental benefits, reduced emissions and even for building their company green portfolio.  Individual and 

organizational buyers have a variety of renewable power product choices available for purchase in this regard. These 

options include buying renewable energy certificates (RECs) by themselves, buying bundled RECs along with physical 

electricity from their utility service provider, or developing on-site renewable projects. Many state utilities are required to 

make a specific amount of contribution toward these renewable energy options. To meet these mandates, many 

organizations are electing to buy renewable energy certificates. RECs serve as the currency for renewable energy market 

development. This paper will provide an analysis of what RECs, their development and their importance to purchasers in the 

marketplace. RECs are purchased either for compliance requirements or voluntarily to support renewable energy generation 

progress. Certifying and tracking the purchased renewable energy from point of creation to final point of use allows for 

companies to verify that they got what they paid for. This protects against fraud and double-selling of excess generated 

renewable energy. Thus this paper will provide further investigation on the guarantee of REC purchases. Lastly, this paper 

will investigate debate surrounding the renewable energy certificate market due to different understandings of RECs by the 

public and the industry. Above all, RECs provide a great opportunity in the power market for renewable energy innovation.  

As a result, it is important for all energy professionals to understand the role RECs play in the industry and the future of 

clean energy. 

 
3:30pm Recent Improvements in Compressed Air Energy Storage Efficiency and Impediments to Integration of Grid 

Scale Energy Storage 

Greg Herman, University of Illinois at Chicago 

Stabilization of the power grid utilizing energy storage will become more critical as renewable power sources achieve 

higher levels of penetration into the system. Although pumped hydroelectric storage (PHES), with a capacity of 22 GW at 

150 facilities in 19 states has been the workhorse of grid storage to date, it has become clear that the geographic and 

environmental limitations of this technology will prevent it from being able to provide sufficient capacity to accommodate 

levels of renewable energy that have, in some cases, become legislated mandates. Compressed Air Energy Storage (CAES) 

has emerged as one of the most economically and functionally viable options for additional grid scale energy storage, but to 

date only two grid-scale CAES plants are operating in the world today. Although it is clear that the highly dispatchable 

nature of electrical generation using some form of combustion turbines makes CAES an obvious solution for grid 

stabilization, the economics of the technology have not proven lucrative enough to generate large scale interest in 

development. Recent, promising improvements have been made in the “round trip efficiency” of the combined compression 

and expansion cycle through the conservation of the heat of compression. These improvements, as well as factors that 

impede investment in this maturing technology, are the subject of this paper. 

 

4:00pm All Vanadium and Zinc Bromine Flow Batteries Emerging on the Grid 

Scott Jasinski, University of Illinois at Chicago 

Many countries have set renewable power generation goals. As these renewable sources come online with the grid, the 

intermittency, which is notorious with these systems, arise issues regarding grid stability and reliability. Significant research 

has been pursued in electrical energy storage to help support the addition of renewable electric generation. There are many 

different types of electric storage such as pumped storage hydropower, compressed air energy storage, batteries, and 

flywheels. Specific application of each technology depends on what type of power and energy issue is being corrected. Flow 

batteries are a battery technology, which has the unique property that the power rating and energy capacity are independent 

of each other. This characteristic allows for the technology to successfully be deployed for power quality and reliability 

issues, renewable energy management, customer energy management, transmission voltage regulation and stability, and can 

be applied to the micro-grid as well. Two specific technologies: all vanadium and zinc bromine utilized at the grid scale are 

investigated in this paper with example installations and costs. 


