Energy Hub Management System
Project summary

The purpose of this project is to develop and to implement an Energy Hub Management System that will allow static energy users to manage effectively their energy requirements.  More specifically, this project will empower energy hubs – that is, individual locations that require energy (e.g., manufacturing facilities, farms, retail stores, detached houses) – so that they can contribute to the development of a sustainable society through the real-time management of their energy demand, production, storage and resulting import or export of energy.

The Energy Hub Management System will consist of three key elements:

1) Two-way controls on key energy consuming and producing devices within the energy hub. These controls will have the capacity both to record, as appropriate, energy consumption/production data and to direct the operation of the individual device.

2) A central core through which the information collected from the energy hub’s devices, the external environment (for example, local electricity conditions, electricity market prices and weather forecasts) and the models developed from past device performance are used in user-defined decision-making heuristics in order to manage energy effectively.

3) A web-based portal, which is the interface between the energy hub’s managers and the central core/device technology. Thus, using state-of-the-art wireless communication devices, web deployment and various instrumentation and control technologies, the Energy Hub Management System will provide an effective, integrative interface amongst energy producing and consuming devices within a single, static location.  All of this is presented in a user-friendly web portal for managers of the energy hub to use locally or remotely.
This project will undertake pilot projects – that is, develop energy hubs – in different locations. Each location could conceivably be any or all of the following:  an energy producer (for instance, have a combined heat-and-power unit), an energy consumer (operation of, conceivably, motors), an energy importer (natural gas requirements for its boilers), an energy exporter (electricity at peak-price periods) and an energy storer (battery bank). Technology will be developed that will integrate these systems, developing models and decision-rules to determine, for example, whether the combined heat-and-power unit should be operated or whether energy should instead be imported, to determine whether excess energy should be sourced (through generation and/or import) and stored in order to be used later, or to determine whether manufacturing operations should be curtailed in order to take advantage of ‘demand response’ programs being offered (for example, interruptible load tariffs). To do this effectively, the hub’s control technologies must be embedded within the ‘bigger picture’ (markets and grids) and must also be reactive to the demands of the individuals (workers and citizens) who work and/or live within the hub. 

This project brings together experienced energy researchers who are presently active in meeting Ontario’s energy challenges. Drawing upon – and integrating – different disciplinary approaches (particularly engineering, economics and behavioural science), the engagement of industry and government partners will help to ensure effective application and dissemination of the technologies. 
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	Energent Incorporated is a Waterloo-based technology firm leveraging internet and mathematical modeling technologies to lower the energy costs of its clients. Located in the Waterloo Research & Technology Park, Energent provides industrial, institutional, and commercial clients with customized energy management solutions. (www.energent.com)
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	Hydro One Inc. delivers electricity safely, reliably and responsibly to homes and businesses across the province of Ontario. Hydro One serves over 1.3 million customers on its distribution system, which spans about 75% of Ontario.  Hydro One’s transmission system supplies electricity either directly or indirectly to more than 4 million customers and represents more than 96% of Ontario’s transmission capacity. The company is wholly owned by the Government of Ontario. (www.hydroone.com)


	


	Milton Hydro Distribution Inc. is a local distribution company, which is responsible for distributing electricity to more than 23,000 business and residential customers within the Town of Milton. Milton Hydro Distribution Inc. is a wholly-owned subsidiary of Milton Hydro Holdings Inc., owned by the Town of Milton. Milton Hydro has been providing safe, reliable, and affordable electricity service for nearly a century.  (www.miltonhydro.com)
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	The Centre of Excellence for Energy was created in response to the significant challenges and opportunities posed by the current energy situation in Ontario. The Centre invests in and promotes cutting-edge research collaborations between industry and colleges, universities and research hospitals. In this way, we foster innovation in energy markets, systems and technologies.  (www.oce-ontario.org)
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	The Ontario Power Authority contributes to the development of a reliable and sustainable electricity system for the benefit of Ontario customers. In doing so, the OPA plans for the long term and procures and coordinates conservation and electricity supply from diverse resources. (www.powerauthority.on.ca)
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