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Abstract— Combined heat and power (CHP), or cogeneration, is one of the power and heat generation 

systems that applied in a wide range of residential applications. The CHP unit most applications are in 

the residential building that the both electricity generation and the heating consumption supplying is 

applied. In CHP, the heat losses of the gas turbine are used for the building heating purposes. In this 

paper, the optimal size of the CHP unit based on the electrical power grid purchasing cost, CHP unit 

and boiler operation cost, CHP unit and auxiliary boiler annual investment cost, emission cost and the 

power load consumer benefit cost due to power marketing to the power grid are defined as the most 

important parameters of the objective function that are minimized using Mixed Integer Nonlinear 

Programming (MINLP) optimization method. The approaches of the paper are organized into two 

different scenarios of CHP unit presence in the residential building. In the case of the CHP unit 

connection to the residential building, the electrical and thermal loads are supplied. But, in the case of 

the CHP unit disconnection from the residential building, the thermal and electrical loads are supplied 

by the auxiliary boiler and power grid, respectively.  
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