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Context
To improve EPCs value and usability in the context of transforming existing and planning of future district heating systems, two sets of parameters are proposed to be included in EPCs:
Parameters related to the nearest district heating system
Parameters related to the heat distribution system installed in the building
Due to the different nature as well as the different person groups involved in implementing and assessing these parameter sets, the calculation and guideline materials have been split into the following structure:
Parameters related to the nearest district heating system:
· Guidelines for finding the parameters for the building under assessment in case the proposed district heating system database exists and the calculation procedure as well as the methodology for setting up the proposed district heating system database
· Spreadsheet tool to exemplarily calculate the proposed parameters and present them in the EPC
Parameters related to the heat distribution system installed in the building:
· Guidelines for the calculation procedure and for setting up the proposed radiator database
· Spreadsheet tool to exemplarily calculate the proposed parameters and present them in the EPC
To minimize the efforts of EPC assessors to derive the proposed parameters for the building under assessment, it is proposed to establish two related databases: a database on existing district heating systems and a database on potentially installed radiators. These databases and the related data provision framework for both parameter sets (building-related and district heating-related parameters) are shown in Figure 1. The left side of the figure shows the scheme for the district heating related parameters. A district heating system database is proposed, which is set up and maintained in close cooperation with district heating utilities and a public/private body, containing the parameters needed for EPC assessment of single buildings. The right side shows a similar data provision scheme for the building-related parameters. A radiator database, which is set up and maintained jointly with a public/private body and radiator producers, delivers input for the building-related parameters within an EPC. 
Details on the procedure are presented in both guideline documents. This document hereby is related to the district heating related parameters as indicated in the figure.
[image: ]
[bookmark: _Ref104800697]Figure 1: Data provision scheme for EPC assessment related to the proposed parameters
Background and proposed indicators
District heating systems are foreseen to play an important role in the decarbonisation of heat supply in buildings in many places. One reason is that several renewable or excess heat sources will only be possible to use with network solutions to connect the locations of resources and demand. Furthermore, network solutions have an economic benefit compared to stand-alone solutions in densely populated areas. At the same time many district heating systems still use remarkable amounts of fossil fuel for heat generation.
Due to these reasons, we propose to include several (additional) parameters related to the nearest district heating system into the Energy Performance Certificate (EPC) of a building:
Primary Energy Factor of the DH system
Carbon Emission Factor of the DH system
Renewable Energy Factor of the DH system
These three parameters should be included for two points in time: for the current situation and for a projected state in 10 years. If available, the projection of these parameters can be based on the individual target of the district heating system. If not, national values or data from the national comprehensive assessments in course of the Energy Efficiency Directive Article 14 can be used.	Comment by Mayr Bernhard: Where to find ethe description of the “comprehensive assessment”?	Comment by Mayr Bernhard: 
Aim and content
This document explains the parameters suggested to be derived for each district heating system in a country. It also explains the proposal to set up a national database containing these parameters. Furthermore, it described the procedure to be followed by EPC assessors related to these parameters when assessing a building.
In general, the parameters are calculated based on the EU Standard EN 15316 and its respective national implementation. For demonstrating how the parameters could be calculated the document is aimed to be used together with a spreadsheet. The associated spreadsheet shows the calculation of the parameters according to the German standard DIN EN 15316-4-5. However, it must be pointed out that the calculations shown in the spreadsheet are only an excerpt and do not represent the complete calculation procedures of DIN EN 15316-4-5, as this would go beyond the scope of the materials. 
The guideline hereby guides through the related spreadsheet and the calculation procedure. Both the spreadsheet as well as this guideline document can be downloaded from the X-tendo toolbox. It can be found in the section “Calculation Procedures”.
Target group
The target groups of this document (and the related spreadsheet) are:
Persons from public bodies responsible for EPC schemes in their region
Persons from public bodies responsible for DH regulation and planning in their region
Persons issuing EPCs and interested in further development of existing EPC schemes
Persons from DH associations and utilities interested in improving the database for DH planning in their region
Persons interested in EPC schemes and DH planning
Further information
More information about the proposed parameter sets in the context of district heating can be found in the X-tendo toolbox. This includes a short introductory report, a methodological background report, all calculation procedure related materials as described before in the context section, as well as guidelines for the implementation of the parameter sets.
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Figure 2: Localization of the proposed indicators in the EPC framework








The three proposed parameters, which are suggested to introduce in the EPC schemes are: 
The Primary Energy Factor (PEF), which indicates how much primary energy is used to generate a unit of usable thermal energy delivered to the consumer.
The Carbon Emission Factor (CEF), which converts activity data (process/processes) into CO2 emissions, calculated based on primary energy.
The Renewable Energy Factor (REF), which gives the share of renewable energy in the heat supplied by the district heating system, calculated based on primary energy.
We propose to include these parameters of the assessed building’s nearest grid in every relevant EPC. The relevance is defined in the first place via the distance to the heating grid. Furthermore, we propose to include an outlook on the prospective development of the heating grid into these EPCs. Therefore, the three parameters would be available for the actual state as well as for a future state. 
These parameters need to be calculated with information from the district heating utility and according to a standardized procedure. We propose to establish a national district heating database containing these parameters calculated by certified experts. Every district heating operator should be obligated to provide the district heating network-specific parameters, so that EPC assessors can easily look them up in the database and include them based on the distance between the network and the building under assessment. With these parameters, end-users will get a clearer picture of the impact of the heat supplied by the network and about the plans of the district heat operator.
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The proposed parameters describe the efficiency and the carbon impact of the heat delivered from a district heating network. By including the parameters of the closest network, an energy performance certificate holder can find out about the efficiency and carbon impact of the heat generation in the district heating system nearby and can compare it with the currently installed system or know about the impact of the heat supply to the own building in case it is already connected. Furthermore, the ambitions of the district heating operator to decarbonise heat supply are made transparent.

[bookmark: _Toc104800675]Threshold distance for including parameters into the EPC
In case the nearest district heating system is far away from the building it is not meant to include such parameters into the EPC. We suggest defining a threshold in the range of 200-500 m distance of the building. If no district heating network is within this threshold, the EPC should contain a note, describing that no network is nearby. Nevertheless, we would propose here the inclusion of the national average values to provide the opportunity to compare district heating with individual solutions in case this is interesting for the EPC owner. These values, however, should be marked as national average values in the EPC.
If there is more than one district heating network in the vicinity, the assessor must select the network to which the assessed building is most likely to be connected based on their expertise. In addition, a box in the EPC report should inform the client that there is more than one district heating network in the building's connection area and further assessment may be required to select the network to which connection is most efficient. 

[bookmark: _Toc104800676]Identifying district heating parameters relevant for the building
To facilitate the work of the EPC issuers we propose to set up a database (Section 3) of district heating networks including the information in which LAU2 region (municipality level) the network is located. The issuer is then able to easily find the networks in the LAU2 region of the building under assessment. If multiple networks are in operation in the respective LAU2 region, the EPC issuer must choose the relevant network. He could do this by estimating which of the networks is the closest or by getting in contact with the network operators.

[bookmark: _Toc98837461][bookmark: _Toc104800677]Exemplary representation of data and information in EPCs
Figure 3 provides an exemplary demonstration of the proposed district heating system related parameters in an EPC. The figure shows the absolute value of each proposed indicator, as well as the national average values and the projected values in a defined year in the future. The demonstration of the values is accompanied with a graphical illustration, which could help the user to understand the limits and the range of the proposed values.  
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[bookmark: _Ref98947214]Figure 3: Exemplary demonstration of the district heating related indicators in an EPC
[bookmark: _Toc104800678]Interconnections of proposed Parameters with Energy Efficiency Directive 
Article 9 of the Energy Efficiency Directive (EED) 2018/2002/EU obliges the European Member States to include additional consumption information in the bills for heating, cooling, and domestic hot water. The current version of the EED states that energy providers of these sectors have to provide information about the fuel mix used and the related annual greenhouse gas emissions. This information’s content overlaps with the information content of the proposed parameters. It is not the aim of the feature to create another independent system that could confuse customers when they are confronted with similar parameters, e.g. the share of renewables in the fuel mix in their own energy certificate and on the bill for district heating. Therefore, the method used for calculating the suggested parameters should be aligned with the method used for calculating the additional information presented in the energy bills. The presented method for calculating these values provides a suggestion for such a calculation based on European standards. As it is proposed here to also include an estimation of the respective values for a future point in time, care should be taken to align the method to calculate the current state and the future potential state.
[bookmark: _Ref98829363][bookmark: _Ref98829370][bookmark: _Toc98837463][bookmark: _Toc104800679]

Setting up a national District heating database
To facilitate the work of the EPC issuers we propose to set up a database of district heating networks including the information in which LAU2 region (municipality level) the network is located. The issuer is then able to easily find the networks in the LAU2 region of the building under assessment. If multiple networks are in operation in the respective LAU2 region, the EPC issuer must choose the relevant network. He could do this by estimating the distance to the different networks and choosing the closest network or by getting in contact with the network operators.

[bookmark: _Toc98837467][bookmark: _Toc104800680]Methodology of setting up a database
The calculation of the district heating parameters is carried out by either an engineering office in close cooperation with the district heating network operator or the district heating network operator itself. Certification for the calculation of the parameters is organized centrally in a private/public body. The district heating network operator provides the calculated parameters and describes how the data used for the calculation have been recorded. The verification of the supplied parameters is carried out on a random basis by the same private/public body that organizes the certification.
The calculation spreadsheet “DH Parameter related to DH systems.xlsx” contains an excerpt of the parameter calculation based on the German Standard DIN EN 15316-4-5 and should demonstrate, how these parameters could be calculated. Depending on the Member State, the respective national standard based on the EU standard EN 15316 should be applied instead.
The spreadsheet consists of 3 sheets, relevant for calculating the parameters: The first sheet “Primary Energy Factor” contains the calculation of the Primary Energy Factor. The second sheet “Carbon Emission Factor” the calculation of the Carbon Emission Factor and the third sheet “Renewable Energy Factor” the calculation of the Renewable Energy Factor. In general, the grey fields in the calculation spreadsheets should be filled in all calculations and the green fields show the corresponding results. In the following, the exemplary calculation of the factors is described.
[bookmark: _Toc96510323][bookmark: _Toc104800681]Primary Energy Factor (PEF)
For the overall primary energy factor, Table PEF1 is filled with the primary energy content (Ein;cr) and the corresponding primary energy factor of each energy carrier (fPEFtot;cr) used. Table PEF3 shows default values for the factors of the individual energy carriers. However, if other national values apply, these should be used.
Some district heating networks consist of energy generation units that produce other forms of energy besides heat (for example, electricity). This exported energy is assigned as a bonus for the primary energy factor of the whole district heating network, as it is avoided energy production in an external system. Therefore, the second table (table PEF2) shows the primary energy content of the exported energy (Eexp) with the corresponding primary energy factor (fPEF;exp) and total energy supplied to the energy consumers (). Table PEF4 shows primary energy factor default values for exported energy. After filling all required and optional grey fields in the excel spreadsheet, the calculated primary energy factor (PEFdes) is shown in the green field.
[bookmark: _Toc96510324][bookmark: _Toc104800682]Carbon Emission Factor (CEF)
The calculation of the carbon emission factor differs only slightly from the calculation of the primary energy factor. Here too, the individual carbon emission factors of the energy sources (fCEF;cr) are weighted according to the energy supplied to the network (Ein,cr) from the different sources. The different carbon emission factors are used instead of the primary energy factors. Table CEF3 and CEF4 give an overview of the carbon emission factors for different energy carriers and exported energy.
National values should be used in case they are defined in a national standard or regulation. As for the primary energy factor, after filling out the required and optional grey fields, the calculated carbon emission factor (CEFdes) is shown in the green field.
[bookmark: _Toc96510325][bookmark: _Toc104800683]Renewable Energy Factor (REF)
For the calculation of the renewable energy factor, generation units are divided into three categories based on the type of the supplying system: energy generation units with energy supply from a system with one output type, energy generation units with energy supply from a system with multiple output types and energy generation units with multiple energy supply from systems with one and/or multiple output types.
Systems with one output type (sos, single-output system) are systems that deliver one single energy carrier across the system boundary. Such a system is for instance a gas pipeline that delivers natural gas to a district heating network energy generation unit. Systems with multiple output types (mos, multiple-output system) are systems that supply two or more types of supply, products, or energy carriers across the system boundary. Such a system is for instance an industrial process with a product as output 1 and waste for waste incarnation as output 2. Output 2 supplies the district heating network. An energy generation unit with multiple energy supplies is a cofiring plant (mig, multi-input generation unit), which is fed with two or more energy carriers simultaneously (e.g., a coal-fired boiler with a co-combustion of wood pellets or sewage sludge). 
Generation units supplied by an energy carrier from single-output systems
If the district heating network contains one or more generation units that are supplied by energy carriers from single-output systems, table REF4 needs to be filled with generation units amount of energy production (Eout;sos) and the respective renewable and total primary energy factor  (fpren;sos and fptot;sos). Table REF6 give an overview of different energy carriers’ primary energy factor. If other values apply in your country, please use these national values instead.
Generation units supplied by an energy carrier from multiple-output systems
Table REF5 must be filled with data on generation units that are supplied by energy carriers from multiple-output systems. The second column is filled with each generation unit amount of generated energy (Eout;mos) and the respective renewable energy share (RESmos). Table REF7 give an overview of different energy carriers’ renewable energy share. If other values apply in your country, please use these national values instead.
By filling the calculation sheet completely, the total renewable energy factor (REFdes) is shown in the green field below table REF4.
Cofiring plant
If the district heating network contains one or more cofiring plants, table REF1 – table REF 4 need to be filled with the respective data. First, each cofiring plant and cofiring plant supplying energy carrier is assigned an identification number, type of system and energy content. Figure 4 shows an example of how to fill table REF1 based on two cofiring plants. 
[image: ]
[bookmark: _Ref99294656]Figure 4: Exemplary filling of table REF1 based on 2 cofiring plants
After filling table REF1, a spreadsheet macro organizes the entries in table REF2 – table REF3, based on the system origin of the energy carrier. The macro is activated by clicking on the “Refresh”-button below table REF1. Next, each generated entry in table REF 2 and/or table REF 3 needs additional information on the renewable and total primary energy factor (fptot;sos and fpren;sos) and/or information on the renewable energy share of energy carriers from multiple-output systems (RESmos). Table REF6 and table REF7 give an overview of shares and factors for different energy carriers. If in your country other values apply based on existing national standards and regulations, please use these national values instead.
Finally, table REF4 must be filled with the amount of energy (Eout;gen) produced by each cofiring unit. If all tables are filled correctly, the values for the renewable energy share (RESmos) are shown in the third column of REF4.

[bookmark: _Toc98837468][bookmark: _Toc104800684]Access to the district heating database
Access to the national district heating database should be provided to the public via online access.
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	CHP
	Combined heat and power - an integrated set of technologies for the simultaneous, on-site production of electricity and heat

	Database
	A collection of data arranged for ease and speed of search and retrieval

	District Heating Network; Grid
	A system for distributing heat generated in a centralized location through a system of insulated pipes

	End User
	The ultimate consumer of the EPC

	Energy Carrier
	A substance that contains energy that can be converted into heat (or other forms of energy)

	EPC
	Energy Performance Certificate

	Heat Generation (Unit)
	The used technology that produces the heat to supply a district heating network

	Supply Temperature 
	Temperature of the hot network's hot water/vapour that supplies the connected buildings

	Waste Heat
	The heat that is produced by a machine, or another process as a by-product of doing work
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