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Abstract- 

This paper presents a thermo-electric model to implement the energy
management system (EMS) of an off-grid system. The EMS is formulated as a
unit commitment problem where thermal and electrical components are
dispatched simultaneously to minimize system operation costs. Particular
attention is paid to the operation of heat pumps. The model contemplates a
variable coefficient of performance (COP) of heat pumps. COP is different for the
cold water and hot water circuit and depends on the output temperatures of the
heat pump and the heat pump operation mode. Furthermore, the heat
pumps&rsquo; ability to switch operation modes is also considered as well as the
limitation of heat pumps to operate when hot water thermal energy storage is
nearly full. The developed model has been successfully applied to an existing
off-grid system at Norvento Enerxia&rsquo;s headquarters in Spain by
simulating its operation during a winter week. The impact of modelling
multi-mode operation of heat pumps with variable COP has been compared with
single-mode operations with either fixed or variable COP. The proposed,
integrated approach of solving the electrical and thermal dispatch simultaneously
has been also compared with a sequential resolution of first the thermal and then
the electrical dispatch.
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