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	Test Specification (v1)
	SmILES – 730936

	Smart Integration of Energy Storages in Local Multi Energy Systems for Maximising the Share of Renewables in Europe’s Energy Mix 



About
Provide general information regarding the test specification (TS).
	Title of Test
Provide a unique and meaningful name. Consider using a machine-readable name (e.g., use underscores or periods instead of blanks).
	EDF_Data_Aggregation_Test

	Author / Organization
	Sami Ghazouani and Mickael Rousset / EDF

	Reference to Test Case
Test Cases (TC) are described in a separate form. They provide the scope and goal of a test (incl. links to SC / UC), identify the test components and define the test criteria.
	SizingHPandStorageToMaximizeSelfConsumption

	Test Rationale
Provide a short description of how this TS addresses the goals and test criteria defined in the TC.
	In order to find the optimal storage tank and heat pump designs to maximize self-consumption and heat recovery, data for a full year is required. However, given the complexity of the optimization model, it in infeasible to use a whole year worth of data. Therefore, the data is aggregated into a reduced set of relevant, generic days that most accurately represent the general behaviour of each consumer and renewable energy production system (greenhouse and PV). The more generic days are used, the bigger the problem gets (which potentially implies longer computational times), but the solution gets more accurate. The objective is to evaluate the relevance of using 3 relevant generic days per year.


Test System and Test Design
Define how the TC’s object under investigation is embedded in a specific test system. Describe how the results are used to evaluate the objective function or test objective. Explain the detailed process of how this test addresses the TC’s goal.
	Specific Test System
Provide a graphical and textual description of the specific test system and its components. Objects and functions that are not in the focus of the test are simplified to the minimum function, functional equivalent or boundary parameters necessary to execute the test.
	The test system included 3 external utilities (see Figure C.2):
· two for greenhouse heating and cooling demand
· one for buildings heating demand
[image: ]
Figure C.2: Schematic of test system.

	Test and Output Parameters
Provide a list of parameters that are significant for executing the test. And provide a list of outputs / measured parameters. For each parameter, define name, unit and type (time-series input, static parameter, optimization result, etc.).
Consider using a machine-readable name (e.g., use underscores or periods instead of blanks).
If available, provide a link to existing input data (data files in SmILES data format).
	Test Parameters

	
	Used abbreviations:
· DHW: Domestic Heat Water
· PV: Photovoltaics
· SC: Space Cooling
· SH: Space Heating
Greenhouse:
· Ghouse_SH_Demand (kW)
· Ghouse_SC_Demand (kW)
Residential building:
· Resid_SH_Demand (kW)
· Resid_Thin (°C)
· Resid_THout (°C)
· Resid_DHW_Demand (kW)
· Resid_Electricity_Demand (kW)
Tertiary building:
· Tert_SH_Demand (kW)
· Tert_Thin (°C)
· Tert_THout (°C)
· Tert_DHW_Demand (kW)
· Tert_Electricity_Demand (kW)
Solar photovoltaic panel:
· SolarPV_Supply (kW)
SolarPV_Surface (m²)

	
	Outputs / Measured Parameters

	
	District heating network:
· DHN_GoTemp (°C)
· DHN_ReturnTemp (°C)
Greenhouse utility:
· Ghouse_HUt_Tin (°C)
· Ghouse_HUt_Tout (°C)
· Ghouse_HUt_Power (kW)
· Ghouse_CUt_Tin (°C)
· Ghouse_CUt_Tout (°C)
· Ghouse_CUt_Power (kW)
Buildings utility:
· Building_HUt_Tin (°C)
· Building_HUt_Tout (°C)
· Building_HUt_Power (kW)
Heat pump:
· HP_Tevap (°C)
· HP_Tcond (°C)
· HP_Power (kW)
Storage tank:
· Vstore (m3)
· Vextract (m3)
· TstoreH (°C)
TstoreC (°C)

	Test Design
Explain the choice of test design.  This involves explaining, e.g., available test parameters, the test sequence or decision criteria. Textual or graphical description of the sequence of steps carried out during the test, including parameter ranges and variation of input parameters.
	Optimizations over a whole year with constant time steps involve a large amount of degrees of freedom, resulting in a high computational complexity (and hence potentially long computing times). Hence, only 3 representative days (corresponding to winter, mid-season and summer) are considered, with each hour of the day representing an aggregation of the corresponding hours of a month.
With this approach, the yearly energy needs will appear as shown in Figure C.3.
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Figure C.3: Categorizations of yearly energy needs based on 3 generic days.


General Simulation Setup
Provide general information that helps translating the test system into an executable simulation model. However, do not include details about an implementation in a specific toolchain here!
	Component Models
Provide a link to the description of the most relevant component models. Component models are defined in separate forms.
	· HeatPump (see deliverable D4.1, Appendix C.1, page 63)
2VolumeThermalStorage (see deliverable D4.1, Appendix C.2, page 67)

	Initial System State
Description of conditions that are prerequisites to run the simulation/ optimization and initial choices of input (and internal) parameters.
	-

	Temporal Resolution
Specify the time resolution of the simulation (fixed step size, event based, etc.).
	Aggregation strategy:
For each consumer (residential and tertiary buildings, greenhouse) and producer (PV) an hourly data set over one year is given. Out of this data set, averaged generic days for 3 significant periods of time are extracted (winter, mid-season, summer). The resulting data sets have an hourly resolution.

	Evolution of System State and Test Signals
Provide a quantitative characterization of the temporal evolution of test events and evolution of the relevant test parameters.
	The actuation of the HP, HS, DHN and PV and are determined by the optimizer.

	Source of Uncertainty
List possible sources of uncertainty and how they can be quantified, in order to evaluate the quality of the test.
	-

	Stopping Criteria
Under which conditions are the test results not valid or the test is interrupted?
	Stopping criteria are either:
· maximum computational time (s)
· [bookmark: _GoBack]minimum gap tolerance between the best bound and the objective function value of the best solution

	Storage of Data
In which format are the output parameters and other results stored?
	Excel sheets


Additional Information
	Link to other Test Specifications
Provide a link to other test specifications here. In the case of SmILES cross-simulations, mention how this TS relates to the other TS. For instance, what results from the other TS are used as inputs for this TS?
	-
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