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About
Provide general information regarding the described objective function.
	Name of objective function
Provide a meaningful, descriptive name for the objective function (e.g., total energy savings).
	Sizing of the long-term storage tank to minimize exergy imports into the district.

	Contextual information
Add any information relating this objective function to a specific use case, test case or system configuration.
	The objective function is to minimize the imports of exergy coming from grids. The exergy is a reflection of the energy, taking into account its quality. It can concern both electrical and thermal grids. In the system configuration under study (Collectopia), a storage tank is sized in order to reach this objective. In the related use case, the storage tank is used to separate the periods of energy production from the periods of energy consumption.


Classification
Describe the context of the optimization problem and the objective function.
	[bookmark: _Hlk521082125]Group
	☐	economic
☒	technical
☒	environmental
☐	other, please specify: 

	Level
	☒  system 
☐  component 

	Domain
	☐	thermal domain
☐	electrical domain
☒	multi-energy
☐	other, please specify: 

	Intended use
	☐	optimal control
☒	design optimization
☐	other, please specify:

	Problem specification
	☒	single-objective programming
☐	multi-objective programming

	
	☐	linear programming
☐	quadratic programming
☐	quadratically-constrained programming
☐	non-linear programming

	
	☐	continuous programming
☐	integer programming
☐	mixed-integer programming
☒	mixed-integer non-linear programming

	
	☒	deterministic programming
☐	stochastic programming

	
	☐	 other, please specify:

	Description incl. justification
Provide a textual description of the purpose of the objective function. What does it do and what is it good for? Which aspect of the system or component does it optimize?
	Excess of locally produced energy is stored in the long-term storage tank and later on discharged at time of high end-use demand. Hence, the total energy imported to the district depends indirectly on the size of the storage tank. The volume of the tank is optimized to minimize exergy imports. The exergy is a reflection of the energy, taking into account its quality.

	Strengths and weaknesses
To what aspects of the system or component is this objective function sensitive to? Under which conditions does it perform good or bad? 
	The optimized volume highly depends on the energy quality, i.e., the temperature level of the different energy carriers in the system. The stratification within the tank, the temperature losses in the distribution grid and the temperature needed at the final substations are to be taken into account.


Function Definition
This section provides information about the objective function(s) used. You can define more than one objective function (e.g., for multi-objective optimization).
	Symbol of objective function
Provide the symbol used to refer to this objective function (e.g., ).
	𝑉st𝑜𝑟𝑎𝑔𝑒 𝑡𝑎𝑛𝑘

	Optimization type
	☒	minimize
☐	maximize

	Numerical result type
	☒	continuous variable
☐	integer variable

	Description
If you have more than one objective function, please give a textual explanation for each of them.
	The energy imports come from the electrical grid and the infeeds to the district heating networks from exogenous sources.

	Calculation
Explain how the objective function is calculated (mathematical equation). Please use and refer to already defined KPIs for the formulation of the equation(s) as much as possible. (KPIs need to be specified separately, see KPI description form.) Please use in this definition the objective function symbol defined above, e.g., .
	The optimization is run using the KPI of exergy content of the exogenous energy carriers. The exergy is a reflection of the energy, taking into account its quality.
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with:
𝐸𝑖𝑚𝑝𝑜𝑟𝑡𝑒𝑑 … total exergy import
𝑉𝑠𝑡𝑜𝑟𝑎𝑔𝑒 𝑡𝑎𝑛𝑘 … optimal size of storage tank


Constraints
This section provides information about the constraints that are relevant to this objective function. You can define more than one constraint.
	Name of constraint
	Bound constraint for the size of the storage tank

	Domain
	☐	economic
☒	technical
☐	environmental
☐	other, please specify: 

	Specification
	☒	linear constraint
☐	quadratic constraint
☐	non-linear constraint

	Form
	☐	equality constraint
☐	inequality constraint
☒	bound constraint

	Description
Provide a textual description of the constraint. What does it mean?
	The size of the storage tank is constraint by a minimum and a maximum value.

	Calculation
Explain how the objective function is calculated (mathematical equation). Please use and refer to already defined KPIs for the formulation of the constraint(s) as much as possible. (KPIs need to be specified separately, see KPI description form.)
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Additional Information
Provide any other additional information here.
	Reference implementation
Is there a standard implementation available in a specific tool? Or in an online repository? Or something else?
	-

	Similar / related optimization
	-

	Related publications
	-

	Other comments
	-
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