Energy Management & Control

Concept Statement

The University of Illinois @ Champaign-Urbana is a micro-urban environment, which by day is a vibrant city of 50,000 that becomes a downtown with 12,000 residents at night.  It affords a unique opportunity to demonstrate and test the integrated and optimized operation of a smart grid, demand side management and commodity purchases in real time. 
Campus owns and operates a Combined Heat and Power (CHP) Plant that generates electricity from the steam it produces to heat the majority of the campus buildings through an extensive network of central system utility networks.  The plant can currently produce 850,000 pounds per hour of steam while generating 64 megawatts of electricity and integrates combined cycle systems that are fired from various fuels including natural gas, coal, and fuel oil (bio-mass co-firing is pending requested permit).  Coupling the in-house production capacity with a single connection to the grid provides the potential to aggregate all university loads and select the most cost effective source to meet those loads.  This potential is enhanced by the ability to access markets through forward hedging and spot market purchase via Prairieland Electric Inc. (PEI), a for profit corporation with all stock owned by the University.  PEI is a market participant in the Midwest Independent System Operations (MISO), the Midwest’s independent Regional Transmission Organization (RTO), and has access to wholesale gas through a University owned and operated natural gas transmission pipeline.
To complement the electrical and heating systems the University has developed a Central Chilled Water System (CCWS) that serves over 30,000 tons of cooling load and incorporates a 6 million gallon (50,000 tons) Thermal Energy Storage (TES).  This system allows a shift from on-peak time of day electrical consumption to off-peak consumption which not only provides significant cost savings with the Time of Day Pricing but also utilizes more efficient off-peak electrical generation assets.
The on-going initiative to upgrade building energy system controls to Direct Digital Controls (DDC) allows real time energy metering, controlled set-backs, and system scheduling.  This enhances the capability of TES to shift electrical demand which is currently capable of realizing a 5 MW shift.  An Energy Management Control Center (EMC2) is planned to leverage the enhanced controls to further conserve energy and provide demand response.  Load forecasting and economic asset dispatch will be incorporated with market information to optimize results.  A Utility Production and Distribution Master Plan Project is also underway to further evaluate current strategies with emerging technologies and predicted market trends of various fuel and energy sources.
In separate, but related actions the campus is adding renewable energy sources into the asset base. The Business Instructional Facility has a solar array which provides 10% of the building electrical need.  Electrical and Computer Engineering will be a net zero energy building with arrays on the building and augmented solar from the North Campus Parking Garage. On a larger scale, a RFP for a power purchase agreement with a solar provider will be issued in the next month, followed closely by a RFI to determine the potential for a biomass gasification plant to replace some (or all) of the coal produced steam. 
The campus has committed over $20 million to date and has the vision and the will to create the next generation municipal utility.  The speed with which it is transformed is, of course, dependent on resource availability. 
