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		Combined heat and power (CHP) technology produces both heat and electricity from a single fuel input, achieving an efficiency (total useful energy output divided by fuel input) as high as 90%. However, using CHP exposes firms to a higher risk of fuel price increases, compared to purchasing electricity at a fixed price from the utility and generating heat separately. In this paper, we study the problem of optimizing the design (including capacity and power-to-heat ratio) and operations of a CHP system for an industrial firm facing variable fuel price. A standard practice is to design a CHP system to match the thermal demand it serves, which ensures high energy efficiency. We revisit this standard practice and improve it by optimizing the CHP design and operations. We formulate the problem as a bilevel optimization, where the CHP design decisions are made at the beginning of a planning horizon while CHP operations are optimized in each period. We identify two ways to reduce CHPâ€™s exposure to fuel price variability and improve the overall cost efficiency: 1) co-operating the CHP system and the legacy boiler, and 2) properly over-sizing the CHP system relative to the heat demand to gain the flexibility of operating the CHP system at various output levels in response to fuel price changes. 
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