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Over the last decades, we all have realized the need for urgent actions aimed to enhance environmental sustainability, which involves Positive Energy Districts (PEDs). It is crucial to efficiently operate and control all systems embodied in PEDs to reduce CO2 emissions, consumptions and satisfy customer needs. In such scenario, this work develops and applies an Advanced Process Control (APC) system tailored for processes that are essential for PEDs such as district heating plants, hydroelectric energy plants, and water district networks. Such control system merges mathematical models and optimization-based control strategies in the view of predicting how the process will act under the calculated control signals.
Firstly, data from field sensors are collected, analyzed, and used to develop mathematical model of the process. Secondly, these models are included into an optimization-based control algorithm. In these applications, we have chosen Model Predictive Control (MPC) strategy, which aims to efficiently coordinate and control process plant and satisfy customer needs in terms of thermal energy and water minimizing consumption and emission. At plant site, the APC runs on SCADA and communicates with all the selected sensors and actuators of the process. Thus, the MPC control system computes the optimal control input signals that are sent to the various actuators of the plant. 
Eventually, applications on real case studies demonstrate that predictive control strategies enable a large variety of savings. The APC applied to a district heating power plant has boosted sustainable thermal energy production by biomass and reduced gas consumption. Moreover, such predictive control strategy deployed to a hydro power plant has caused a better water use based on predicted customer needs. Similarly, the APC for water distribution network has yield to pressure reduction, thus less leakage and fault in the network, and a better water management. 
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