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Abstract 
 
The development of Multi-Energy Systems (MES) or District Energy Systems (DES) requires suitable design and operation 
optimization tools, in order to assess their feasibility and economic profitability. These tools can be helpful in choosing the proper 
technologies and also in the perspective of defining proper incentive or taxation schemes. A critical result of the analysis of MES 
is that, when optimizing their design, the operation strategy and the part load behavior of the units must be considered in the 
optimization model. This way, the model is to be formulated as a two-stage problem, where the design and the operation variables 
are optimized in the first and in the second stage, respectively. In order to guarantee the computational tractability, the 
scheduling/operation problem is solved for a limited set of typical and extreme periods. We have developed a Mixed Integer Linear 
Programming model to solve this design optimization problem, for which we have linearized the off-design and the size effects of 
performances and costs for the technologies considered in the case study. The model has been applied to optimize the design of a 
district energy system for the University of Parma Campus in Northern Italy. 
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