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In the following, the optimization problem, which reflects criterion 2, and the calculation of the storage mass, storage temperature, and thermal storage capacity are explained in more detail.
MINLP (Criterion 2)
The following section presents the formulation of the optimization problem. The optimization problem aims to minimize the mass of a storage tank by keeping the amount of heat flowing into the tank as constant as possible. Therefore, a variance is used as the objective function. The MINLP formulation minimizes the objective function  subject to linear and nonlinear equality and inequality constraints, denoted by  and , respectively, with binary variables  and  as the continuous variables.
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Constraints
The first constraint, as shown in equation 2, ensures that the sum of the binary auxiliary variables  for each stream s across all clusters k is one. Therefore, each stream is assigned to only one cluster. The second constraint ensures that each cluster k contains at least one stream s. This is to prevent empty clusters. Equation 3 shows that the sum of the auxiliary variable  must be greater than or equal to one for all process flows in each cluster.
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With the help of another continuous auxiliary variable , the cluster time series is determined, see Equation 4. For each cluster k, the duty  is multiplied by the binary auxiliary variable , depending on whether the stream is in cluster k. Based on this, the mean value for each cluster k is determined using Equation 5. The mean value for each cluster k is determined by dividing the sum of the continuous auxiliary variables  by the number of points in the observation period T.
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Objective function
The objective function now minimizes the variance between the mean value of a cluster k and the total duty for each point in time. This can be seen in Equation 6.
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Thermal energy storage
The following section presents the equations that enable the dimensioning of a dual-temperature storage tank. Essentially, mass and energy balances are used. It is also important to note that a distinction was made between cold and hot streams in terms of temperature. The reason for this is that for hot streams, the hottest temperature layer is the minimum of all stream temperatures. For cold stream storage, the temperature of the lower (or colder) layer is the maximum. The example of the construction of a storage for hot streams is presented. Certainly, a temperature difference for heat transfer was always assumed. The equations 7 and 8 determine and specify the temperatures in the two layers of the storage. The temperature of the hotter layer is calculated from the minimum temperature of the hot streams minus a temperature difference . The temperature of the cold  layer is calculated from the temperature of the hot layer minus  
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The total heat transferred to the storage is calculated from the sum of the duties  of all streams s flowing into the storage multiplied by the increment of the observation period , see equation 9. Based on the total heat flowing into the two-layer storage, the average heat duty  can be calculated over the total observation period T, using equation 10.
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Equation 11 calculates the mass fluctuation within the storage using the difference duty between the total incoming and outgoing duty. This mass is also dependent on the heat capacity  and the temperature difference . Now equation 12 is used to accumulate the change in storage mass  over time. In addition, there is an initial mass  in the storage so that its storage content never becomes negative. This mass is calculated using equation 13. To do this, the minimum cumulative mass value is determined. If the mass content over time is known, the storage mass is calculated from the maximum value, see equation 13.
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