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Annex A - Estimated average stock EN15232 BACS factors by region in 

2020 

 

This annex reports the estimated building stock-averaged BACS factors for 2020 as 

derived from an industry stakeholder survey conducted among eu.bac members in 20191. 

Stakeholders were asked to comment on these values in the survey conducted for the 

present study. Those who responded reported that they considered them to be realistic 

with the exception of the values for ventilation, which were thought to be too high. 

Accordingly, the ventilation values have been adjusted to be more closely aligned with 

the values for the other TBS. 

It should be noted that these are reported separately for three distinct geographic regions 

comprising: North (Czech Republic, Denmark, Estonia, Finland, Latvia, Lithuania, Poland, 

Slovakia, Sweden), West (Austria, Belgium, France, Germany, Ireland, Luxemburg, 

Netherlands) and South (Bulgaria, Croatia, Cyprus, Greece, Hungary, Italy, Malta, 

Portugal, Romania, Slovenia, Spain). The results are further distinguished by the building 

type (SFH=single family housing, MFH = multi-family housing, Office, Wholesale/Retail, 

Education, Hospital/Healthcare, Hotels, Restaurants, Entertainment/Other), and each 

technical building system (Space heating, Hot water, Cooling, Ventilation, Lighting, Space 

heating pumps, Hot water pumps).  

Note, a BACS factor of 1 corresponds to a class C performance under EN15232, thus 

stock-averaged values of above 1 are less efficient than class C and stock-average values 

of below 1 are more efficient than class C.  

 

Table A-1: Estimated average stock BACS factors for 2020 by TBS and building type: North Region 

TBS/system SFH MFH Offices 
Wholesale/ 

Retail Education 
Hospitals/ 

Healthcare Hotels Restaurants Other 

space heating 1.010 1.004 1.195 1.139 1.128 1.000 1.000 1.000 1.109 

hot water 1.109 1.109 1.019 1.092 1.030 0.992 0.992 0.992 1.030 

cooling 1.173 1.163 1.082 1.003 0.805 0.617 0.617 0.617 1.200 

ventilation 1.091 1.084 1.138 1.071 0.966 1.000 1.000 1.000 1.154 

lighting 1.079 1.079 0.989 0.991 0.991 1.000 1.000 1.000 1.000 

space heating 

pumps 
1.008 1.006 1.121 1.103 1.072 1.038 1.038 1.038 1.073 

hot water pumps 1.109 1.109 1.018 1.092 1.029 0.991 0.991 0.991 1.029 

 

  

                                           
1 “The impact of the revision of the EPBD on energy savings from the use of building automation 

and controls”, Waide Strategic Efficiency for eu.bac, 

https://www.eubac.org/cms/upload/downloads/position_papers/EPBD_impacts_from_building_au

tomation_controls.pdf  

https://www.eubac.org/cms/upload/downloads/position_papers/EPBD_impacts_from_building_automation_controls.pdf
https://www.eubac.org/cms/upload/downloads/position_papers/EPBD_impacts_from_building_automation_controls.pdf
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Table A-2: Estimated average stock BACS factors for 2020 by TBS and building type: West Region 

TBS/system SFH MFH Offices 
Wholesale/ 

Retail Education 
Hospitals/ 

Healthcare Hotels Restaurants Other 

space heating 0.991 0.985 1.189 1.125 1.128 0.978 0.978 0.978 1.109 

hot water 1.109 1.109 1.019 1.092 1.030 0.992 0.992 0.992 1.030 

cooling 1.173 1.163 1.082 1.003 0.805 0.617 0.617 0.617 1.200 

ventilation 1.082 1.074 1.135 1.064 0.966 0.978 0.978 0.978 1.154 

lighting 1.079 1.079 0.989 0.991 0.991 1.000 1.000 1.000 1.000 

space heating 

pumps 
0.999 0.997 1.118 1.097 1.072 1.030 1.030 1.030 1.073 

hot water pumps 1.109 1.109 1.018 1.092 1.029 0.991 0.991 0.991 1.029 

 

Table A-3: Estimated average stock BACS factors for 2020 by TBS and building type: South Region 

TBS/system SFH MFH Offices 
Wholesale/ 

Retail Education 
Hospitals/ 

Healthcare Hotels Restaurants Other 

space heating 1.028 1.022 1.341 1.139 1.128 1.063 1.063 1.063 1.109 

hot water 1.109 1.109 1.036 1.092 1.030 1.019 1.019 1.019 1.030 

cooling 1.173 1.163 1.205 1.003 0.816 0.656 0.656 0.656 1.200 

ventilation 1.101 1.092 1.273 1.071 0.972 1.063 1.063 1.063 1.154 

lighting 1.079 1.079 0.989 0.991 0.991 1.000 1.000 1.000 1.000 

space heating 

pumps 
1.016 1.014 1.182 1.103 1.072 1.067 1.067 1.067 1.073 

hot water pumps 1.109 1.109 1.035 1.092 1.029 1.018 1.018 1.018 1.029 
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Annex B - Floor plan and side views of EN 15232 reference building 

‘shoe box model” 
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Annex C - Floor plan and side views of reference house 
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Annex D - Floor plan reference office building 
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Annex E - Side views reference building 
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Annex F - Data and Assumptions used in Modelling the Base Cases 

 

General aim and approach for modelling impact: 

• The main aim of this exercise is to analyse in more detail some specific BACS 

functions based on a shortlist of the options that were considered to be most 

significant arising from close consultation with EU.BAC in the exploratory study. 

Note that EN 15232 already calculated the impact of a bundle of BACS functions 

in Annex A; our aim is not to remodel this data but to model a more specific set 

of functions. 

• For reference buildings, location and applications were defined in Task 3. 

• For each of these buildings a reference Technical Building System (TBS) was 

defined in close consultation with EU.BAC. 

• In order to calculate the impact on the energy flows within the building the 

following options were considered within the limits of this study, which was not 

intended to be a development and engineering project: 

o PHPP spreadsheet tool2 for monthly energy balance calculations with 

assumptions 

o ENERCALC spreadsheet tool3 for monthly energy balance which follows the 

DIN standards 

o EnergyPlus4 is a whole building energy simulation program which allows 

sub-hourly simulations. 

o Stakeholders could also provide simulation input based on the previous 

software or the TRNSYS code, but no stakeholders contributed. 

o Peer reviewed literature or measurement data (if any) to complement 

simulations. 

• Please note that: 

o all simulations and building modelling analyses remain a simplification of 

the reality and are therefore indicative only 

o all tools have different approaches to account for net versus gross floor 

area after taking into account wall thickness (gross vs net area), cold 

bridges, thermal mass allocations, etc. The purpose of this study is not to 

investigate those building physics aspects and default values were used.  

o the purpose of this study is not to benchmark simulation software and 

approaches, but for each case we only selected one tool which was deemed 

most useful 

o real weather data has been downloaded into EnergyPlus for the year 2015 

o in EnergyPlus: to fit the thermal mass of the building, a concrete block has 

been placed in every zone (EnergyPlus ref. Internal Mass). 

                                           
2 https://passivehouse.com/04_phpp/04_phpp.htm 

3 https://www.enec.de/page/EnerCalC/index.html 

4 https://energyplus.net/ 
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Figure 0-1: Overview of reference technical building systems considered for each base case 1 

 2 

Task4+5(BAU)/4+6(BAT) references: BC1hoBAU BC2hoBAU BC3apBAU BC4apBAU BC5whBAU BC6whBAU BC7ofBAU BC8ofBAU
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Base case 1: renovated residential house 

Aim: to check the impact of improved control accuracy on heat emission and the application of Class 

VIII from EU No 813/2013 

Software tool or method: PHPP modelling tool 

Modelling approach: the building’s energy need was simulated with a temperature setpoint of 21°C 

(class A) relative to 22°C (class C) as suggested by Annex F of EN 15232, meaning a 1°C improvement 

in the accuracy of control of indoor temperature. Also, a 21.5°C case was added for class B. For 

BAT1BATLot1 the heating correction factor of Class VIII from EU No 813/2013 was applied. 

 

Base case 2: new low energy residential house 

Aim: to check the impact of implementing demand driven control on air tight buildings with mechanical 

heat recovery ventilation (HRV), since one would expect more saving potential on auxiliary energy use 

compared to the default values projected by EN 15232. The BACS design must reflect the complex 

interaction between heat recovery and summer cooling by controlling the by-pass damper of the heat 

exchanger and/or window openers/contacts. Also, it must individually control two different types of 

ventilation zones: the daytime zone living room area and the night-time zone or sleeping room area. The 

impact of periods of absence in a residential building, such as holidays, is not modelled so the results 

are likely to underestimate the energy savings that can be achieved. Note that the base case already 

assumes that flow rate control is being implemented (air pressure control loop), which is above class C. 

Also, in BC2BAT the impact of applying a pressure controlled circulator pump is calculated. 

Software tool or method: PHPP modelling tool. 

Modelling approach: The air ventilation rate was calculated as well as the decreased ventilation losses 

due to a better control system with demand driven ventilation. For the calculation of the auxiliary energy 

the default value for mechanical ventilation with heat recovery of the PHPP tool was used, which is 0.4 

Wh/m³. PHPP allows the use of different time schedules for mechanical ventilation, for the base case 100 

% maximum rate was assumed (266 m³/h) while for the smart ventilation it is assumed that 100 % load 

is used 1 hour per day (kitchen/bath room us), 50 % load during 22h per day (normal use) and 15 % 

load during 1 hour per day (absent). It is assumed that at least two ventilation zones can be controlled 

by adding controlled air dampers in the ventilation circuit, e.g. the day zones and sleeping zones. Also, 

occupancy detection is needed per zone. The impact of applying a pressure-controlled circulator pump 

is also calculated with the PHPP tool, by using the option ‘circulator pump control’ in the PHPP input data. 

 

Base case 3: renovated flat 

Aim: to check the impact of hydronic balancing on the heat distribution and generation losses in an 

apartment with central heat generation. 

Software tool or method: PHPP modelling tool complemented with literature data 

Modelling approach: the building’s energy need was calculated with the PHPP tool and afterwards for 

BC3BAT1 the energy savings reported in the literature for hydronic balancing were applied proportionally 

to the modelled heating demand.5. 

 

Base case 4: new flat 

Aim: In well-insulated buildings solar gains can have important impact on the indoor temperature. BACS 

can control solar gains using outdoor screens for shading. For residential buildings, manual screens are 

often already installed to provide dark and privacy at night, so automatic control only requires an 

additional motor and a control function. 

                                           
5 Conservative assumptions were used about savings based on Potential Energy Savings and Economic Evaluation 

of Hydronic Balancing in Technical Building Systems, ITG Dresden, 2019 
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Software tool or method: EnergyPlus 

Modelling approach: the motorized outdoor shading is implemented in the BAT scenarios and will 

activate when the zone indoor air temperature is above 24 degrees Celsius. There is no shading in BAU. 

In the BAT1 option there is no additional ventilation foreseen in case of overheating, which results in 

high demand for cooling, this means that, for example, opening the windows for night time cooling is 

not modelled. 

 

Base case 5: renovated shop 

Aim: Shops have a high lighting energy consumption. With this calculation the impact of the heat 

replacement effect can be seen; an issue that was neglected in Lot37. 

Software tool or method: Enercalc 

Modelling approach: the Enercalc software models the impact lighting control in a similar manner to 

Lot 37 and EN 15193. It can also calculate the overall energy balance of the building. For the BAT option, 

presence detection, daylight dependent and constant illumination control were taken into account as well 

as more efficient LED lighting. 

 

Base case 6: new shop 

Aim: simulate the impact of changing from a class C BACS to a class A or B. 

Software tool or method: Enercalc tool for class C reference and EN 15232 Method 2 default energy 

saving factors 

Modelling approach: the building’s energy need was calculated with the Enercalc tool and afterwards 

the BACS factors from Method 2 in EN 15232 were applied to the different components of the building’s 

energy balance. 

 

Base case 7: renovated office building 

Aim: assess the impact of adding the overall Energy Management System (EMS) functionality to the 

building and also model the benefits related to natural ventilation based on literature findings (incl. 

window openers). 

Software tool or method: Enercalc tool complemented with literature 

Modelling approach: the building’s energy need was calculated with the Enercalc tool and afterwards 

the energy savings reported for EMS found in literature6 were proportionally applied to the modelled 

heating demand. To model the benefits of natural ventilation, the auxiliary energy modelled for 

ventilation was assumed to be reduced by 80 %7 and the cooling savings ware obtained from the Enercalc 

software. 

 

Base case 8: new low energy office building 

Aim: to simulate as many control functions as possible in this base case. Offices are not constantly 

occupied and therefore there was a need to check the impact of intermittent control and set point 

management on the heating and cooling demand of the building (time + temp set points approach) and 

of individual room control. 

                                           
6 Technical Synthesis Report: A Summary of IEA Annexes 16 and 17 Building Energy Management Systems. 

Controlling and Regulating Heating, Cooling and Ventilation Methods and Examples, 1 Dec. 1997 

7 This is a conservative assumption based on literature that reported 92% presented on the 6th TightVent Conference 

called ‘Ventilating healthy Low-energy buildings’, 2017, Simone Steiger from Fraunhofer Institute 
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Software tool or method: EnergyPlus 

Modelling approach: modelling the time and temperature set points approach for heating/cooling and 

ventilation. Window shading is implemented in both BAU/BAT scenarios. The shading control type is 

OnIfHighZoneCooling with a setpoint of 100 W. The optimum start (or so-called warm welcome function) 

of the heating system is not modelled directly but is assumed to be factored into the time schedules that 

EN15232 provide for the temperature setpoint schedules (see Task 3). As a consequence, the results are 

likely to underestimate the energy savings that could be realized by a more complex algorithm that could 

match room temperatures to the required schedule more closely. The full list of the modelling approach 

is further elaborated in Annex G.   
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Annex G - Output from Energy Performance Classification Tool for BC8 
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1 Building automation - BC8 - BAU 

1.1 Heating control 

1.1.1 Emission control 

Position Individual room control  

Explanation Individual room control by thermostatic valves or electronic controller. 

Remark BC8 - BAU typically individual room controllers that can provide some information to the heating 
distribution and production, but this might not be utilized => Class C 

Simulation Class C thermostat (schedule and setpoint) 

 
 

Reference: 

 

 

1.1.2 Emission control for TABS (heating mode) 

Position -- not applicable --  

Explanation  

 

1.1.3 Control of distribution network hot water temperature (supply or return) 

Position Outside temperature compensated control  

Explanation Actions generally lower the mean flow temperature. 

Remark Assumption here is that the installer has it set to outside air temperature-based control (heating curve) 
out of habit (always done this way). 

Simulation Hot Water Setpoint Reset Type = Outdoor Air Temperature Reset 
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1.1.4 Control of distribution pumps in networks 

Position On off control  

Explanation Switch on and off automatically, pumps run with no control at maximum speed. 

Remark BC8 - BAU variable speed pumps are typically in use with constant or variable pressure differential 
control, but for the BAU case, it is assumed, that the HVAC installer has it set constant speed => Class 
C. 
 

Simulation Hot Water Pump Configuration = Constant Flow 

Pump Control Type = Continuous 

 

If the pump control type is Continuous, the pump will run according to the Pump Schedule (see above) 
regardless of whether or not there is a load. If the pump control type is Intermittent, the pump will run if 
a load is sensed and will shut off if there is no load on the loop. 

 

1.1.5 Intermittent control of emission and/or distribution 

Position Automatic control with fixed time program  

Explanation To lower the operation time. 

Simulation Linked to 1.1.1, by introducing heating setpoint schedule 

See emission control above on Class C thermostat (schedule and setpoint) 

 

1.1.6 Generator control for combustion and district heating 

Position -- not applicable --  

Explanation  

Remark Assumption: Gas boiler 

 

1.1.7 Heat generator control (heat pump) 

Position Variable temperature control depending on outside temperature  

Explanation  

Remark Assumption here is that the installer has it set to outside air temperature-based control (heating curve) 
out of habit (always done this way). 

Simulation By indirectly introducing outdoor air temperature reset in Setpoint Manager for hot water loop 

Hot water pump control = continuous 

Introduced hot water system available schedule 

 

1.1.8 Heat generator control (outdoor unit) 

Position -- not applicable --  

Explanation  
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1.1.9 Sequencing of different heat generators 

Position -- not applicable --  

Explanation  

Remark for the LOT 38 office building, there is probably only 1 heat generator 

 

1.1.10 Control of Thermal Energy Storage (TES) charging 

Position -- not applicable --  

Explanation  

Remark If a modulating heat pump is used, then there is no Storage tank required. 

 

1.2 Domestic Hot Water supply control 

function excluded 
Excluded, since this is a minor energy consumption part in a typical office building. 
The "< 5% rule" as per EN15232 is applied. 

1.3 Cooling control 

A Standard office building BC8 - BAU might not have cooling infrastructure, but cooling becomes more common in 
office buildings. Therefore cooling is included. 
The influence of the level control functions on the energy consumption is very high in case of cooling (e.g. small 
temperature differences supply/return, cold water temperature, recooling temperature, water flows, ... all have a big 
impact). 

1.3.1 Emission control 

Position Individual room control  

Explanation Individual room control by thermostatic valves or electronic controller. 

Remark BC8 - BAU typically individual room controllers that can provide some information to the cooling 
distribution and production, but this might not be utilized => Class C 

Simulation By adjusting thermostatic settings (temperature and schedule) in E+, see 1.1.1 

 

1.3.2 Emission control for TABS (cooling mode) 

Position -- not applicable --  

Explanation  

 

1.3.3 Control of distribution network cold water temperature (supply or return) 

Position Outside temperature compensated control  

Explanation Action generally raise the mean flow temperature. 

Simulation Chilled Water Setpoint Reset Type = Outdoor Air Temperature Reset 

 

1.3.4 Control of distribution pumps in hydraulic networks 

Position On off control  

Explanation On off control to reduce the auxiliary energy demand of the pumps. 

Remark BC8 - BAU variable speed pumps are typically in use with constant or variable pressure differential 
control, but for the BAU case, it is assumed, that the HVAC installer has it set constant speed => Class 
C. 

Simulation Chilled Water Pump Configuration = Constant Flow 

Pump Control Type = Continuous 
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If the pump control type is Continuous, the pump will run according to the Pump Schedule (see above) 
regardless of whether or not there is a load. If the pump control type is Intermittent, the pump will run if 
a load is sensed and will shut off if there is no load on the loop. 

 

1.3.5 Intermittent control of emission and/or distribution 

Position Automatic control with fixed time program  

Explanation To lower the operation time. 

Simulation Same as 1.3.1 

See emission control above on Class C thermostat (schedule and setpoint) 

 

1.3.6 Interlock between heating and cooling control of emission and/or 
distribution 

Position Partial interlock (dependent of the HVAC system)  

Explanation The control function is set up in order to minimize the possibility of simultaneous heating and cooling. 
This is generally done by defining a sliding set point for the supply temperature of the centrally 
controlled system. 

Remark It is assumed that some minimal interlocking is provided. This brings the function to a B, because no C-
class function is available here. 

Simulation By defining the cooling/heating season (-> increase the unmet hours slightly) 

Partial interlock in the model – and potentially can be total interlock by defining the heating or cooling 
season 

 

1.3.7 Different chillers selection control 

Position -- not applicable --  

Explanation  

Remark for the LOT38 example building there is probably just 1 chiller 

 

1.3.8 Sequencing of different chillers (chilled water generators) 

Position -- not applicable --  

Explanation  

 

1.3.9 Control of Thermal Energy Storage (TES) charging 

Position -- not applicable --  

Explanation  

Remark If a chiller is used, then it will be a modulating on and therefore, no storage tank is required. 
With free cooling utilizing ground source variable speed pumps are in use and therefore no storage 
tank is required. 

 

1.4 Ventilation and Air Conditioning control 

1.4.1 Supply air flow control at the room level (e.g. fan on/off) 

Position Time control  

Explanation The system runs according to a given time schedule. 

Remark Even in a poorly operated BAU case building it is assumed that the ventilation will be run based on a 
time program. There is no C-class function here therefore it is B-class. 

Simulation Implemented with the given schedule of the DOAS 
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1.4.2 Room air temperature control by the ventilation system (all-air systems; 
combination with static systems as cooling ceiling, radiators, etc.) 

Position Continuous control  

Explanation Either air flow rate or supply air temperature at the room level can be varied continuously; Room 
temperature setpoints are set individually. 

Remark It is assumed that the supply air temperature is adjusted based on some room information, e.g. 
reference rooms, ...  

Simulation This is implemented with Capacity control method= ConstantFanVariableFlow -> Room level, and 
system available schedule -> based on a fixed schedule 

 

1.4.3 Coordination of room air temperature control by ventilation and by static 
system 

Position Interaction is coordinated  

Explanation I.e. only one system is controlled by a closed loop controller for the room air temperature and the other 
system conditions the room only to that extent that allows the closed loop controller to benefit from 
internal and external heat gains. 

Remark this is common BC8 - BAU (to a certain degree). Also the lowest class available is D, which pulls the 
whole part down to D (acc. to EN15232). This would result in unrealistically high energy savings 
potentials. 

Simulation Not straightforward to implement in E+, it’s not software dedicated to control schemes so can’t say if it’s 
one closed loop or several uncoordinated ones 

 

1.4.4 Outside air flow control 

Position Staged (low/high) OA ratio/OA flow  

Explanation Depending on the occupancy, e.g. light switch, infra-red sensors etc.. 

Remark This has been selected to have a B-Class function for the BAU case, because the EN15232 does not 
differentiate nicely for new state-of-the-art buildings, because it was defined to show improvements in 
existing buildings. 
 

Simulation This is implemented staged flow 

 

 

1.4.5 Air flow or pressure control at the air handler level 

Position Multi-stage control  

Explanation To reduce the auxiliary energy demand of the fan. 

Remark even in a Standard Building, the fans BC8 - BAU are equipped with variable speed drives (VSD) and 
are modulated to maintain a certain supply air pressure, however most often at a fixed setpoint (often 
directly taken over from design specs, without any further re-evaluation => often unnecessary high 
supply air pressure => high power consumption). 

Simulation In the DOAS: system schedule is pre-set, supply Fan flow rate is auto-sized. 

 

1.4.6 Heat recovery control (icing protection) 

Position With icing protection control  
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Explanation A control loop enables to warranty that the exhaust air temperature leaving the heat exchanger is not 
too low to avoid frosting. 

Remark This is a common function even BC8 - BAU and definitely would be utilized in a new building (even in 
the BAU case). 

Simulation Heat recovery frost control type = Minimum Exhaust Temperature 

 

1.4.7 Heat recovery control (prevention of overheating) 

Position With overheating control  

Explanation During periods where the effect of the heat exchanger will no more be positive a control loop between 
"stops" and "modulates" or bypass the heat exchanger. 

Remark This is a common function even BC8 - BAU and definitely would be utilized in a new building (even in 
the BAU case). 

Simulation Implemented in EMS -> bypass heat exchanger when indoor average temperature is above certain 
level 

 

 

1.4.8 Free mechanical cooling 

Position Night cooling  

Explanation The amount of outdoor air is set to its maximum during the unoccupied period provided:  
the room temperature is above the set point for the comfort period 
the difference between the room temperature and the outdoor temperature is above a given 
limit. 
If free night cooling will be realized by automatically opening windows there is no air flow 
control.  

Remark For BAU (EPC-Tool BC8 - BAU) a B-Class function has been selected as night cooling doesn't make 
sense with an Air Quality only system. 

Simulation  

 

1.4.9 Supply air temperature control at the AHU level 

Position Variable set point with outdoor temperature compensation  

Explanation A control loop enables to control the supply air temperature. The set point is a simple function of the 
outdoor temperature (e.g. linear function). 

Simulation Heating/Cooling coil = OA temperature reset 

 

1.4.10 Humidity control 

Position -- not applicable --  

Explanation  

Remark Humidification / De-humidification very rarely used in office buildings in Europe and it is not foreseen in 
the BAU case. 

 

1.5 Lighting control 

function excluded 
Excluded since this is looked at in another EN working group. 
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1.6 Blind control 

Blind control is included, because it has a big impact on heating/cooling energy consumption - depending on how 
well the blinds are controlled and integrated with the HVAC control. 

1.6.1 Blind control 

Position Motorized operation with automatic control  

Explanation Automatic controlled dimming to reduce cooling energy. 

Remark The BAU case should be more or less at C class 

 

1.7 Technical Home and Building Management 

7.5 - 7.7 not utilized because this is not typical BC8 - BAU for an office building and the focus should be kept on the 
HVAC, Blinds and its control functions and of course the TBM system functionality. 

1.7.1 Setpoint management 

Position Adaptation from distributed/decentralized plant rooms only  

Explanation  

 

1.7.2 Runtime management 

Position Individual setting following a predefined schedule including fixed preconditioning 
phases 

 

Explanation  

 

1.7.3 Detecting faults of technical building systems and providing support to the 
diagnosis of these faults 

Position With central indication of detected faults and alarms  

Explanation  

 

1.7.4 Reporting information regarding energy consumption, indoor conditions 

Position Indication of actual values only  

Explanation E.g. temperatures, meter values. 

 

1.7.5 Local energy production and renewable energy 

Position -- not applicable --  

Explanation  

 

1.7.6 Heat recovery and heat shifting 

Position -- not applicable --  

Explanation  

 

1.7.7 Smart grid integration 

Position -- not applicable --  

Explanation  
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2 Building automation - BC8 - BAT 

2.1 Heating control 

2.1.1 Emission control 

Position Individual room control with communication and occupancy detection  

Explanation Between controllers and BACS; Demand control / occupancy detection (this function level is usually not 
applied to any slow reacting heat emission systems with relevant thermal mass, e.g. floor heating, wall 
heating). 

Remark This requires a communication network between the room controllers and the primary plant controllers! 
Note:  to bring a BAU case up to an A class with the required communication network is a cost factor 
that needs to be closely looked at. 

Simulation By introducing refined heating setpoint temperature and schedule (example below) 

 

 

2.1.2 Emission control for TABS (heating mode) 

Position -- not applicable --  

Explanation  

 

2.1.3 Control of distribution network hot water temperature (supply or return) 

Position Demand based control  

Explanation E.g. based on indoor temperature control variable; actions generally lower the mean flow temperature. 

Remark This can be achieved with information from communication room controllers gathered across the 
communication network between room controllers and primary plant controllers. 

Simulation Based on user presence schedule, not a “wider” fixed time schedule 

 

2.1.4 Control of distribution pumps in networks 

Position Variable speed pump control  

Explanation Variable Δp following an external demand signal, e.g. hydraulic requirement, ΔT, energy optimization. 

Remark This can be easily achieved, because in a retrofit of a BAU case, it makes a lot of sense to exchange 
old pumps with new VSD pumps and operate them variably. 
Note: often some adjustments on the hydronic circuits is required. 

Simulation Hot Water Pump Configuration = Variable Flow 
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Pump Control Type = Intermittent 

 

2.1.5 Intermittent control of emission and/or distribution 

Position Automatic control with demand evaluation  

Explanation To lower the operation time. 

Remark This requires a communication network between room controllers and primary plant controllers. 

Simulation Based on user presence schedule, not a “wider” fixed time schedule 

 

2.1.6 Generator control for combustion and district heating 

Position -- not applicable --  

Explanation  

Remark This can be derived from information of the various distribution groups (heating groups). 
Requires communication to/with the generator. 

 

2.1.7 Heat generator control (heat pump) 

Position Variable temperature control depending on the load  

Explanation E.g. depending on supply water temperature setpoint. 

Simulation By indirectly introducing outdoor air temperature reset in Setpoint Manager on hot water loop 

Hot water pump control = intermittent 

Introducing hot water system available schedule 

 

2.1.8 Heat generator control (outdoor unit) 

Position -- not applicable --  

Explanation  

 

2.1.9 Sequencing of different heat generators 

Position -- not applicable --  

Explanation  

 

2.1.10 Control of Thermal Energy Storage (TES) charging 

Position -- not applicable --  

Explanation  

 

2.2 Domestic Hot Water supply control 

function excluded 

2.3 Cooling control 

2.3.1 Emission control 

Position Individual room control with communication and occupancy detection  

Explanation Between controllers and BACS; Demand control/occupancy detection (this function level is usually not 
applied to any slow reacting cool emission systems with relevant thermal mass, e.g. floor cooling). 

Remark This requires a communication network between the room controllers and the primary plant controllers! 
Note:  to bring a BAU case up to an A class with the required communication network is a cost factor 
that needs to be closely looked at. 

Simulation Class A thermostat 
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2.3.2 Emission control for TABS (cooling mode) 

Position -- not applicable --  

Explanation  

 

2.3.3 Control of distribution network cold water temperature (supply or return) 

Position Demand based control  

Explanation E.g. Indoor temperature control variable; Actions generally raise the mean flow temperature. 

Remark This can be achieved with information from communication room controllers gathered across the 
communication network between room controllers and primary plant controllers. 

Simulation Based on user presence schedule, not a “wider” fixed time schedule 

 

2.3.4 Control of distribution pumps in hydraulic networks 

Position Variable speed pump control  

Explanation Variable Δp following an external demand signal, e.g. hydraulic requirements, ΔT, energy optimization 
to reduce the auxiliary energy demand of the pumps. 

Remark This can be easily achieved, because in a retrofit of a BAU case, it makes a lot of sense to exchange 
old pumps with new VSD pumps and operate them variably. 
Note: often some adjustments on the hydronic circuits is required. 

Simulation Chilled Water Pump Configuration = Variable Flow 

Pump Control Type = Intermittent 

 

2.3.5 Intermittent control of emission and/or distribution 

Position Automatic control with demand evaluation  

Explanation To lower the operation time. 

Remark This requires a communication network between room controllers and primary plant controllers. 

Simulation Based on user presence schedule, not a “wider” fixed time schedule 

 

2.3.6 Interlock between heating and cooling control of emission and/or 
distribution 

Position Total interlock  

Explanation The control function enables to warranty that there will be no simultaneous heating and cooling. 

Simulation Define heating/cooling season strictly 

 

2.3.7 Different chillers selection control 

Position -- not applicable --  

Explanation  

 

2.3.8 Sequencing of different chillers (chilled water generators) 

Position -- not applicable --  

Explanation  

 

2.3.9 Control of Thermal Energy Storage (TES) charging 

Position -- not applicable --  

Explanation  

Remark This can be achieved by deriving the required information from the various distribution groups (cold 
water groups). 
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2.4 Ventilation and Air Conditioning control 

2.4.1 Supply air flow control at the room level (e.g. fan on/off) 

Position Occupancy detection  

Explanation The system runs dependent on the occupancy (light switch, infrared sensors etc.). 

Remark This can be done even when only dampers are available in the various rooms (that can be shut off, if 
room is not in use). 

Simulation Based on given user presence schedule, not a “wider” fixed time schedule 

 

2.4.2 Room air temperature control by the ventilation system (all-air systems; 
combination with static systems as cooling ceiling, radiators, etc.) 

Position Optimized control  

Explanation Minimum energy demand by optimized control. Both air flow rate as well as supply air temperature at 
the room level are controlled dependent on heating/cooling load. 

Remark This could be done with information gathered from the individual rooms over the communication 
network. This works by adjusting the temperature, but the airflow can only be turned on/off as per 4.1. 

Simulation This is implemented with Capacity control method= VariableFanVariableFlow -> Room level, and 
system available schedule -> based on the people presence schedule 

 

2.4.3 Coordination of room air temperature control by ventilation and by static 
system 

Position Interaction is coordinated  

Explanation I.e. only one system is controlled by a closed loop controller for the room air temperature and the other 
system conditions the room only to that extent that allows the closed loop controller to benefit from 
internal and external heat gains. 

Remark This again requires individual room controllers that coordinate Heating, Cooling and Ventilation. 

Simulation See BAU case 

 

2.4.4 Outside air flow control 

Position Variable control  

Explanation The system is controlled by sensors which detect the number of people or indoor air parameters or 
adapted criteria (e.g. CO2, mixed gas or VOC sensors). The used parameters shall be adapted to the 
kind of activity in the space. 

Remark To achieve a class A here, VAV boxes would be required. Since this is a bigger cost factor in an 
upgrade/refurbishment situation (for a BAU Case) Class B is selected here, because this can probably 
be achieved to a certain degree with existing dampers in the rooms. 

Simulation Variable speed, and in Fan Coil, set system availability schedule as people schedule 

 

Variable speed of Fan Coil, follow the people schedule = VAV box 

 

2.4.5 Air flow or pressure control at the air handler level 

Position Automatic flow or pressure control with pressure reset  

Explanation Load dependent supplies of air flow for the demand of all connected rooms (for variable air volume 
systems with VFD). 

Remark This can be achieved by equipping the fans with VSDs (or by refurbishing them with new, efficient fans 
with EC-motors). 
The next higher functionality does not make sense, because this would require again an upgrade in the 
rooms to VAV boxes and Air quality sensors. 

Simulation In the DOAS: system schedule is pre-set 
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2.4.6 Heat recovery control (icing protection) 

Position With icing protection control  

Explanation A control loop enables to warranty that the exhaust air temperature leaving the heat exchanger is not 
too low to avoid frosting. 

Remark  

Simulation Implemented in BAU 

 

2.4.7 Heat recovery control (prevention of overheating) 

Position With overheating control  

Explanation During periods where the effect of the heat exchanger will no more be positive a control loop between 
"stops" and "modulates" or bypass the heat exchanger. 

Simulation Implemented by EMS, see BAU 

 

2.4.8 Free mechanical cooling 

Position Free cooling  

Explanation Both the amount of outdoor air and recirculation air are modulated during all periods of time to minimize 
the amount of mechanical cooling. Calculation is performed on the basis of temperatures. 

Remark Left at Class B because Class A vs. C would lead to unrealistically high energy savings just because of 
this function (strictly according to EN15232). 

 

2.4.9 Supply air temperature control at the AHU level 

Position Variable set point with load dependent compensation  

Explanation A control loop enables to control the supply air temperature. The set point is defined as a function of the 
loads in the room. This can normally only be achieved with an integrated control system enabling to 
collect the temperatures or actuator position in the different rooms. 

Remark This is achievable, if the room controllers are connected via a communication network to the primary 
controllers. 

Simulation Heating/Cooling coil setpoint control = Scheduled-> using people schedule 

 

2.4.10 Humidity control 

Position -- not applicable --  

Explanation  

 

2.5 Lighting control 

function excluded 

2.6 Blind control 

2.6.1 Blind control 

Position Combined light/blind/HVAC control  

Explanation To optimize energy use for HVAC, blind and lighting for occupied and non-occupied rooms. 

Remark This requires state-of-the-art room controllers. 

 

2.7 Technical Home and Building Management 

To reach A class in this section, a communication network between the room controllers and the primary plant 
controllers is required. Also, the TBM parts must be able to access this information (within the building or as cloud-
based services). 
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2.7.1 Setpoint management 

Position Adaptation from a central room with frequent set back of user inputs  

Explanation E.g. workstation, web operation; room operating units are excluded. 

 

2.7.2 Runtime management 

Position Individual setting following a predefined time schedule; adaptation from a central 
room 

 

Explanation E.g. workstation, web operation; room operating units are excluded; variable preconditioning phases. 

 

2.7.3 Detecting faults of technical building systems and providing support to the 
diagnosis of these faults 

Position With central indication of detected faults and alarms including diagnosing functions  

Explanation  

 

2.7.4 Reporting information regarding energy consumption, indoor conditions 

Position Analyzing, performance evaluation, benchmarking of indoor environment and energy  

Explanation  

 

2.7.5 Local energy production and renewable energy 

Position -- not applicable --  

Explanation  

 

2.7.6 Heat recovery and heat shifting 

Position -- not applicable --  

Explanation  

 

2.7.7 Smart grid integration 

Position -- not applicable --  

Explanation  
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3 Comparison of functions between BC8 - BAU and BC8 - BAT 

3.1 Heating control 

 BC8 -  BAU       BC8 - BAT 

1. Emission control Individual room control C Individual room control with communication 
and occupancy detection 

A 

2. Emission control for TABS 
(heating mode) 

-- not applicable --  -- not applicable --  

3. Control of distribution 
network hot water 

temperature (supply or return) 

Outside temperature compensated 
control 

C Demand based control A 

4. Control of distribution 
pumps in networks 

On off control C Variable speed pump control A 

5. Intermittent control of 
emission and/or distribution 

Automatic control with fixed time 
program 

C Automatic control with demand evaluation A 

6. Generator control for 
combustion and district 
heating 

-- not applicable --  -- not applicable --  

7. Heat generator control 
(heat pump) 

Variable temperature control 
depending on outside temperature 

C Variable temperature control depending on 
the load 

A 

8. Heat generator control 
(outdoor unit) 

-- not applicable --  -- not applicable --  

9. Sequencing of different 
heat generators 

-- not applicable --  -- not applicable --  

10. Control of Thermal Energy 
Storage (TES) charging 

-- not applicable --  -- not applicable --  

 

3.2 Domestic Hot Water supply control 

function excluded 

3.3 Cooling control 

 BC8 -  BAU       BC8 - BAT 

1. Emission control Individual room control C Individual room control with communication 
and occupancy detection 

A 

2. Emission control for TABS 
(cooling mode) 

-- not applicable --  -- not applicable --  

3. Control of distribution 
network cold water 
temperature (supply or return) 

Outside temperature compensated 
control 

C Demand based control A 

4. Control of distribution 
pumps in hydraulic networks 

On off control C Variable speed pump control A 

5. Intermittent control of 
emission and/or distribution 

Automatic control with fixed time 
program 

C Automatic control with demand evaluation A 

6. Interlock between heating 
and cooling control of 

emission and/or distribution 

Partial interlock (dependent of the 
HVAC system) 

B Total interlock A 

7. Different chillers selection 
control 

-- not applicable --  -- not applicable --  
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8. Sequencing of different 
chillers (chilled water 
generators) 

-- not applicable --  -- not applicable --  

9. Control of Thermal Energy 
Storage (TES) charging 

-- not applicable --  -- not applicable --  

 

3.4 Ventilation and Air Conditioning control 

 BC8 -  BAU       BC8 - BAT 

1. Supply air flow control at 
the room level (e.g. fan on/off) 

Time control B Occupancy detection A 

2. Room air temperature 
control by the ventilation 
system (all-air systems; 
combination with static 
systems as cooling ceiling, 
radiators, etc.) 

Continuous control C Optimized control A 

3. Coordination of room air 
temperature control by 
ventilation and by static 

system 

Interaction is coordinated A Interaction is coordinated A 

4. Outside air flow control Staged (low/high) OA ratio/OA flow B Variable control A 

5. Air flow or pressure control 
at the air handler level 

Multi-stage control B Automatic flow or pressure control with 
pressure reset 

A 

6. Heat recovery control (icing 
protection) 

With icing protection control A With icing protection control A 

7. Heat recovery control 
(prevention of overheating) 

With overheating control A With overheating control A 

8. Free mechanical cooling Night cooling C Free cooling B 

9. Supply air temperature 
control at the AHU level 

Variable set point with outdoor 
temperature compensation 

B Variable set point with load dependent 
compensation 

A 

10. Humidity control -- not applicable --  -- not applicable --  

 

3.5 Lighting control 

function excluded 

3.6 Blind control 

 BC8 -  BAU       BC8 - BAT 

1. Blind control Motorized operation with automatic 
control 

C Combined light/blind/HVAC control A 
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3.7 Technical Home and Building Management 

 BC8 -  BAU       BC8 - BAT 

1. Setpoint management Adaptation from 
distributed/decentralized plant rooms 
only 

C Adaptation from a central room with 
frequent set back of user inputs 

A 

2. Runtime management Individual setting following a 
predefined schedule including fixed 

preconditioning phases 

C Individual setting following a predefined 
time schedule; adaptation from a central 

room 

A 

3. Detecting faults of technical 
building systems and 
providing support to the 
diagnosis of these faults 

With central indication of detected 
faults and alarms 

C With central indication of detected faults 
and alarms including diagnosing functions 

A 

4. Reporting information 
regarding energy 
consumption, indoor 

conditions 

Indication of actual values only C Analysing, performance evaluation, 
benchmarking of indoor environment and 
energy 

A 

5. Local energy production 
and renewable energy 

-- not applicable --  -- not applicable --  

6. Heat recovery and heat 
shifting 

-- not applicable --  -- not applicable --  

7. Smart grid integration -- not applicable --  -- not applicable --  
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4 Results - Overview 

Evaluation conforming to EN 15232-1:2017 and overall performance factors. 
The savings shown in this report are indicative amounts based on the factor-based calculation method described in European Norm EN 15232-1:2017 Section 7. 
In practice, the actual savings may differ from these amounts depending on the building structure, the building equipment, the weather and building usage patterns. 
Any liability for the correctness of the energy saving values determined by this software and the resultant possible savings is excluded. 

Function BC8 - BAU BC8 - BAT Savings potential 

  EE factors  EE factors [%] 

 Performance class thermal electrical Performance class thermal electrical thermal electrical 

HVAC plant         

Heating         

Cooling         

Ventilation and air conditioning         

Overall         

         

Lights and blinds         

Blind control         

Overall         

         

Technical building management         

         

Overall classification 

 

1.00 1.00 

 

0.80 0.93 20 7 
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Annex H: BACS relevant extracts from the Commission’s recommendations on 

transposition of the amended EPBD  

 

This Annex contains the BACS relevant extracts from the Commission Recommendations document 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019H1019&from=EN  

 

Provisions regarding other measures are removed from this version, which means there may be jumping 

ahead in articles and sections. 

 

RECOMMENDATIONS 

COMMISSION RECOMMENDATION (EU) 2019/1019 

of 7 June  2019 

on  building modernisation 

 

(Text  with EEA relevance) 

 

THE EUROPEAN COMMISSION, 

Having regard to the Treaty on the Functioning of the European Union, and in particular Article 

292 thereof, Whereas: 

(1) The Union is committed to developing a sustainable, competitive, secure and decarbonised 
energy system. The Energy Union and the energy and climate policy framework for 2030 
establish ambitious Union commitments to further reduce greenhouse gas emissions by at least 
a further 40 % by 2030 compared with 1990, to increase the proportion of consumption of 
renewable energy, and to make energy savings in accordance with Union level ambitions, 
improving the Union's energy security, competitiveness and sustainability. Directive 2012/27/EU 
of the European Parliament and of the Council (1), as amended by Directive (EU) 2018/2002 
(2), establishes an energy efficiency headline target of at least 32,5 % savings at Union level 
by 2030. Directive (EU) 2018/2001 of the European Parliament and of the Council (3) sets a 
binding target of at least 32 % energy from renewable sources at Union level by 2030. 

 

 

(1) Directive 2012/27/EU of the European Parliament and of the Council of 25 October 2012 on energy efficiency, 
amending Directives 2009/125/EC and 2010/30/EU and repealing Directives 2004/8/EC and 2006/32/EC (OJ 
L 315, 14.11.2012, p. 1). 

(2) Directive (EU) 2018/2002 of the European Parliament and of the Council of 11 December 2018 amending 
Directive 2012/27/EU on 

energy efficiency (OJ L 328, 21.12.2018, p. 210). 

(3) Directive (EU) 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the promotion 
of the use of energy from renewable sources (OJ L 328, 21.12.2018, p. 82). 

 

(5) To digitalise the building sector, thus facilitating the emergence of smart homes and well-
connected communities, targeted incentives should be provided to promote smart-ready 
systems and digital solutions in the built environment. 

 

(16) It is important to raise awareness amongst building owners and occupants of the value of 
building automation and the electronic monitoring of technical building systems; and give 
occupants confidence in the actual savings those enhanced functionalities offer. 

 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32019H1019&from=EN
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(17) To ensure the initial and continued performance of heating systems, air-conditioning systems 
and ventilation systems, inspection schemes should be designed to maximise their results. 
Articles 14 and 15 of the EPBD expand the scope of technical building systems subject to 
mandatory regular inspections or alternative measures. In addition, those Articles lay down 
alternatives to inspections based on automation and control or electronic monitoring and set 
out new requirements on the installation of building automation and control systems in 
certain non-residential buildings. 

 

(18) Building automation and electronic monitoring of technical building systems have proven to 
be an effective replacement for inspections, in particular for large systems. As a result, they 
hold great potential to provide cost- effective and significant energy savings for both consumers 
and businesses. The installation of such equipment should be considered as a cost-effective 
alternative to inspections of large non-residential and multi-apartments buildings of a sufficient 
size, as it offers an interesting return on investment and enables action to be taken on the 
information provided, thereby securing energy savings over time. The implementation of the 
requirements in Article 14(4) and Article 15(4) of the EPBD will ensure that building 
automation and control systems are installed in non-residential buildings where heating or air-
conditioning effective rated output is above a certain threshold, and where this is technically 
and economically feasible. 

 

(19) Member States are to bring into force the laws, regulations and administrative provisions 
transposing Directive (EU) 2018/844 by 10 March 2020. 

 

HAS ADOPTED THIS RECOMMENDATION: 

1. Member States should follow the guidelines provided in the Annex to this Recommendation in 
transposing the requirements laid down by Directive (EU) 2018/844. 

 

2. This Recommendation is addressed to the Member States. 

 

3. The Recommendation shall be published in the Official Journal of the European Union. 

 

Done at Brussels, 7 June 2019. 

 

For  the Commission 

Miguel  ARIAS CAÑETE 

Member of the Commission 
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ANNEX 

 

1. INTRODUCTION 

 

The aim of this Recommendation is to help ensure full implementation and 
enforcement of Union energy legislation. It provides guidance on how to understand and 
transpose the EPBD, specifically those provisions that concern technical building systems 
and their inspections, including: requirements on installing self- regulating devices and 
building automation and control systems (Article 8 and Articles 14 and 15 of the EPBD), 
electromobility recharging infrastructure (Article 8 of the EPBD), and the calculation of 
primary energy factors (Annex I to the EPBD). 

The guidelines set out in this Annex present the view of the Commission services. It 
does not alter the effects of the Directive and is without prejudice to the Court of 
Justice binding interpretation of Articles 2, 8, 14, 15 and Annex I of the EPBD. 

 

2. TECHNICAL BUILDING SYSTEMS AND THEIR INSPECTIONS, INCLUDING REQUIREMENTS ON THE 
INSTALLATION OF SELF-REGULATING DEVICES AND BUILDING AUTOMATION AND CONTROL 
SYSTEMS 

 

2.1. Aim: to ensure optimal performance of technical building systems and support the management of 
energy and the indoor environment 

 

… 

The EPBD includes requirements for the installation of self-regulating devices that are able 
to regulate indoor temperature in buildings, with the aim of improving the management 
of energy consumption while limiting costs. It also includes a requirement to install 
building automation and control systems (BACS) in all (existing and new) non-residential 
buildings over a certain effective rated output of heating, ventilation and air- 
conditioning systems. This is because BACS lead to significant energy savings, improve 
the management of the indoor environment and, as such, are beneficial to both building 
owners and users, in particular in large non- residential buildings. 

 

2.2. Scope of provisions on technical building systems and their inspections, self-regulating devices and 
BACS 

 

This sub-section recalls the scope and content of these provisions and highlights the 
differences introduced by amendments from Directive (EU) 2018/844 where relevant. 

 

2.2.1. Technical building systems: inspections (Articles 14 and 15 of the EPBD) 

 

Before amendment: 

Article 14 of the EPBD set inspection requirements for heating systems with a rating 
over 20 kW. Member States had to determine inspection frequencies based on the type 
of the system, effective rated output, the costs of inspections and estimated energy 
savings. Heating systems with an effective rating of over 100 kW had to be inspected at 
least every 2 years. Member States could also allow for reduced inspection frequency for 
systems with electronic monitoring and control systems in place. As an alternative to 
inspections, Article 14(4) allowed Member States to opt to take measures that would 
ensure that users receive advice concerning the replacement of boilers, other 
modifications to the heating system and alternative solutions to assess boiler efficiency 
and appropriate size. The overall impact of this approach had to be equivalent to the 
expected impact of inspections. 
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Article 15 of the Directive set inspection requirements for air-conditioning systems with 
a rating over 12 kW. Member States had to determine inspection frequencies based on 
the type of the system, effective rated output, the costs of inspections and estimated 
energy savings. Member States could allow for reduced inspection frequency for 
systems with electronic monitoring and control systems in place. As an alternative to 
inspections, Article 15(4) allowed Member States to opt to take measures that would 
ensure that users receive advice concerning the replacement of air-conditioning systems 
and other related modifications, including inspections to assess the system's efficiency 
and appropriate size. The overall impact of this approach had to be equivalent to the 
expected impact of inspections. 

After amendment: 

Article 1(7) of Directive (EU) 2018/844 replaces the provisions related to inspections 
in Article 14 and 15 of the EPBD. 

Under Article 14 of the EPBD, heating systems and combined heating and ventilation 
systems with an effective rating of 70 kW or lower no longer require inspections. Under 
the same Article, heating systems and combined heating and ventilation systems with 
an effective rating over 70 kW must still be inspected at regular intervals. The EPBD 
allows for exemptions for: 

(a) systems that are under energy efficiency contractual arrangements (or similar), in 
accordance with Article 14(2); 

(b) systems operated by a utility or a network operator, in accordance with Article 14(2); 

(c) systems in non-residential buildings equipped with automated and control systems, in 
accordance with Article 14(4) and 14(6); 

(d) systems in residential buildings with specific monitoring and control functionalities, in 
accordance with Article 14(5) and 14(6). 

Under Article 15 of the EPBD, air-conditioning systems and combined air-conditioning and 
ventilation systems with an effective rating of 70 kW or lower no longer require 
inspections. Under the same Article, air- conditioning systems and combined air-
conditioning and ventilation systems with an effective rating over 70 kW must still be 
inspected at regular intervals. The EPBD allows for exemptions for: 

(a) systems under energy efficiency contractual arrangements (or similar), in accordance 

with Article 15(2); 

(b) systems operated by a utility or a network operator, in accordance with Article 15(2); 

(c) systems in non-residential buildings equipped with automated and control systems, in 
accordance with Article 15(4) and 15(6); 

(d) systems in residential buildings with specific monitoring and control functionalities, in 
accordance with Article 15(5) and 15(6). 

 

2.2.2. Requirements related to the installation of self-regulating devices (Article 8(1) of the EPBD) 

 

Before amendment: Not applicable (these provisions were introduced with the 

amendment) 

 

After amendment: Article 1 of Directive (EU) 2018/844 introduces new requirements 
related to the installation of self-regulating devices and building automation and control 
systems in buildings that meet specific conditions. More precisely, under the third 
subparagraph of Article 8(1) of the EPBD, Member States must require the installation 
of self-regulating devices in all new buildings and in existing buildings when heat 
generators are replaced, where technically and economically feasible. 
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2.2.3. Requirements related to the installation of building automation and control systems (Article 
14(4) and 15(4) of the EPBD) 

 

Before amendment: Not applicable (these provisions were introduced with the amendment) 

After amendment: Under Article 14(4) and Article 15(4) of the EPBD, Member States 
must require the installation of building automation and control systems in all non-
residential buildings in which the effective rated output of heating, air-conditioning, 
combined heating and ventilation and combined air-conditioning and ventilation is more 
than 290 kW. In accordance with Article 14(4) and 15(4) of the EPBD, this must be 
done by 31 December 2025 where technically and economically feasible (see section 2.3.4 
for more guidance on the feasibility of meeting requirements). 

 

2.3. Understanding provisions on technical building systems and their inspections, self-regulating devices and 
BACS 

 

2.3.1. Technical building systems requirements and assessment and documentation of overall energy 
performance of technical building systems (Article 2, Article 8(1) and 8(9) of the EPBD) 

 

2.3.1.1. Extension of the definition of a ‘technical building system’ (Article 2(3) of the 

EPBD)  

 

The obligations arising from Article 8(1) and 8(9) of the EPBD apply to technical building 
systems as defined in Article 2(3). According to this definition, the term ‘technical building 
system’ means ‘technical equipment for space heating, space cooling, ventilation, 
domestic hot water, built-in lighting, building automation and control, on-site electricity 
generation or a combination thereof, including those systems using energy from 
renewable sources, of a building or building unit.’ 

A ‘technical building system’ was already defined in the EPBD before the last 
amendment. The EPBD updates this definition by: using a different wording for some 
systems, in order to clarify their scope; and extending it to include additional systems 
(‘technical equipment for building automation and control’ and ‘technical equipment 
for on-site electricity generation’). 

The following table summarises the changes made to the definition under the EPBD: 

 

Table 1 

Changes to the definition of a ‘technical building system’ introduced under the EPBD 

Before the 

amendment 

With the amendment Type  of 

change 

heating space heating clarification of scope 

cooling space cooling clarification of scope 

ventilation ventilation no change 

hot water domestic hot water clarification of scope 

lighting built-in lighting clarification of scope (1) 



 

20 

 

n/a building automation and control new technical building system 

n/a on-site electricity generation new technical building system 

(1) The Directive was already on built-in lighting before the amendment (built-in lighting installations were 
taken into con sideration in the methodology used to calculate the energy performance of buildings). 
This is also consistent with consid ering built-in lighting as part of the energy uses which have an 
impact on the energy performance of buildings (see An nex I of the EPBD). 

 

The concept of ‘on-site electricity generation’ under the EPBD should be subject to 
interpretation in the light of Article 15 of the Electricity Directive (1) on common rules 
for the internal market in electricity that regulates the status, rights and obligations of 
electricity customers that also own generation units, and of the notion of ‘active 
customers’ within the meaning of the same Directive. 

 

2.3.1.2. New technical building systems in the EPBD (Article 2(3) and 2(3a) of the 

EPBD)  

 

Technical equipment for building automation and control and technical equipment for 
on-site electricity generation have been added to the definition of technical building 
systems. 

 

(a) ‘Building automation and control systems’ are defined in Article 2(3a) of the EPBD: ‘“building 
automation and control system” means a system comprising all products, software and 
engineering services that can support energy-efficient, economical and safe operation of 
technical building systems through automatic controls and by facilitating the manual 
management of those technical building systems’; 

 

 

(1) The Directive of the European Parliament and of the Council on common rules for the internal market in 
electricity (recast) was approved by the European Parliament at first reading on 26 March 2019, following a 
provisional agreement reached in interinstitutional negotiations. Adoption by the Council is foreseen for May 
2019 and publication in the Official Journal will follow. 

(2) Member States will need to decide how to transpose the notion of ‘on-site’ in cases where the system is not in or on 
the building. Whether 

the electricity generation system shares a connection to the electricity grid or not could help distinguish between 
on- and off-site systems. 

 

2.3.1.3. When do the obligations apply? (Article 8(1) and 8(9) of the EPBD)  

 

The technical building system provisions under Article 8(1) and 8(9) of the EPBD apply 
when a technical building system is installed, replaced or upgraded. 

Note that the conditions that need to be met for these obligations to apply relate only 
to the technical building systems themselves and not to the type of building or building 
unit under consideration. The definition of a technical building system makes it clear 
that a technical building system is equipment in a building or building unit, meaning 
that provisions that apply to technical building systems are applicable in the buildings or 
building units concerned, regardless of building type or characteristics. 

However, the provision on setting system requirements is obligatory only with regard 
to technical building systems in existing buildings. It is up to Member States whether 
they choose to extend the obligation to technical building systems in new buildings. 

 

2.3.2.1. Electronic monitoring and effective  control  functionalities  in  residential  
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buildings (Article 14(5) and 15(5) of the EPBD)  

 

The installation of electronic monitoring and effective control functionalities in residential 
buildings can lead to significant energy savings, improve the management of the indoor 
environment and be beneficial to building owners and users. This is particularly the case 
for large buildings, where access to system controls and system information is limited 
for most users. 

 

Article 14(5) of the EPBD on electronic monitoring and control functionalities covers 
only residential buildings. According to this Article, it is up to Member States to decide 
whether they will opt to establish requirements to ensure that residential buildings are 
equipped with such functionalities, introducing them into their national transposition 
measures. 

Article 14(5)(a) of the EPBD concerns the provision of continuous electronic monitoring. 
Systems that do this measure their own energy consumption and use it to calculate 
system performance, which should be made available to the system owner or manager. 
If system performance falls significantly or if there is a service need, the system notifies 
the system owner or manager. The system should operate on a continuous basis, as 
opposed to a periodical basis (for example every 3 months). 

Article 14(5)(b) of the EPBD concerns the provision of effective control functionalities 
to ensure optimum energy generation, distribution, storage and use. These control 
functionalities should take into consideration the scenario of a multi-apartment building 
with a single heating system, where the individual users would only be able to control 
the system within the boundaries of their building unit. 

Article 14(5) of the EPBD concerns the optional introduction of both functionalities in 

residential buildings. 

Unlike Article 14(1) and Article 14(4) of the EPBD, which provide for specific 
thresholds that trigger the mandatory obligations to be reflected in national 
transposition measures, Article 14(5) has an optional character (‘may’) and therefore 
does not include details on thresholds for effective rated output and implicitly covers all 
residential buildings regardless of their size. It is recommended that Member States take 
into consider ation the differences in system and building type when setting out 
requirements. 

 

2.3.2.2. Exemption from inspections (Article 14(2), 14(4), 14(5), 15(2), 15(4), and 
15(5) of the EPBD)  

 

Before the amendment, the Directive allowed the possibility for Member States to 
reduce the frequency of inspections or lighten them as appropriate where electronic 
monitoring and control systems were in place. 

 

The amendment to the EPBD introduces exemptions if: 

(a) the heating system has specific control and monitoring features as defined in Article 
14(4) and (5) (exemption laid down in Article 14(6)). 

(b) BACS, continuous electronic monitoring and effective control functionalities 
(Article 14(4), 14(5), 15(4) and 15(5) of the EPBD) 

 

Article 14(6) of the EPBD exempts from the inspections provided for in Article 14(1) 
those buildings that comply with the requirements of Article 14(4) and Article 14(5). 

Under Article 14(4) of the EPBD, non-residential buildings with heating or combined 
heating and ventilation systems with an effective rated output of over 290 kW are 
required to have BACS installed by 2025, wherever technically and economically 
feasible (12). 
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Non-residential buildings with systems that have an effective rated output between 70 kW 
and 290 kW are not affected by the requirement to have BACS installed, although Member 
States may decide to lower the threshold and require heating systems with smaller 
systems to also have BACS installed. Buildings that fall under the new requirement and 
have BACS installed should also be exempt from inspections. 

Individual building owners may decide to install a BACS that is in compliance with the 
substantive requirements set out in Article 14(4) of the EPBD. In such cases, Member 
States may decide to exempt those buildings even if their systems do not reach the 
290 kW threshold. If Member States decide to do this, they should however include it 
in their transposition measures for the EPBD. 

Article 14(5) of the EPBD introduces the possibility for Member States to ensure that 
residential buildings are equipped with continuous electronic monitoring and effective 
control functionalities. In a similar scenario to BACS, some of these elements may 
already be present in the market in some form or other. However, they might not 
completely fulfil the requirements of Article 14(5) of the EPBD. Therefore, the 
definition of these systems and how they are introduced in national legislation should 
clearly address the differences. 

As indicated in recital 39 of Directive (EU) 2018/844, Member States may choose to 
continue applying the inspection regimes which are already in place. Nevertheless, the 
exemptions applicable under Article 14(2) and Article 14(6) should still be considered. 

 

2.3.2. Requirements related to the installation of self-regulating devices and BACS (Article 8(1), 14(4) and 

15(4) of the EPBD) 

 

2.3.3.1. Building automation and control systems (BACS) (Article 2(3a), 14(4) and 
15(4) of the EPBD)  

Building automation and control systems (BACS) are a widely known and used concept 
whose meaning can vary significantly. Before addressing BACS requirements, it is 
important to underline what this term refers to in the specific scope of Articles 14 and 
15 of the EPBD. 

First of all, a BACS is a system that complies with the definition given in Article 2(3a) of 
the EPBD, which reads as follows (13): 

‘3a. “building automation and control system” means a system comprising all 
products, software and engineering services that can support energy efficient, 
economical and safe operation of technical building systems through automatic 
controls and by facilitating the manual management of those technical building 
systems;’ 

In addition, a BACS within the scope of Articles 14 and 15 of the EPBD are required 
to have all of the capabilities listed in Articles 14(4) and 15(4) of the EPBD, which 
read as follows: 

(a) ‘continuously monitor, log, analyse and allow for adjusting energy use; 

(b) benchmark the building's energy efficiency, detect losses in efficiency of technical 
building systems, and inform the person responsible for the facilities or technical building 
management about opportunities for energy efficiency improvement; and 

(c) allow communication with connected technical building systems and other appliances inside 
the building, and be interoperable with technical building systems across different types of 
proprietary technologies, devices and manufacturers.’ 

 

(13) This definition is close to the one given in standard EN 15232. 

 

Building automation and control systems that are installed in non-residential buildings 
under the obligations of Articles 14(4) and 15(4) of the EPBD must both comply with 
the definition of Article 2(3a) of that Directive and include the capabilities listed above. 
Those capabilities should be ensured at least for the technical building systems that fall 
under the scope of Articles 14 and 15 of the EPBD: heating systems, air-conditioning 
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systems, combined heating and ventilation systems, combined air-conditioning and 
ventilation systems. 

Although automation and control systems have been common for some categories of 
buildings (e.g. non- residential), most buildings do not have such advanced 
capabilities and the ones that must comply with the above obligations will therefore 
require upgrades, which can be a significant undertaking. 

It is therefore of particular importance that the interested parties (e.g. facility managers 
of buildings that must comply with the obligations) are made aware of the fact that the 
scope of the requirements goes beyond what such systems usually cover. 
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2.3.3.2. Self-regulating devices (Article 8(1) of the EPBD)  

 

The EPBD refers to ‘self-regulating device’ without giving any specific definition of 
what it is. However, Article 8(1) of the EPBD clarifies that such a device must allow for 
the separate regulation of the temperature in each room (or, where justified, in a 
designated zone) of the building unit. The devices installed as a result of the 
implementation of these provisions should therefore: 

(a) allow for the automatic adaptation of heating output depending on the indoor temperature 
(and optionally additional parameters (14)); 

(b) allow for the regulation of heating output in each room (or zone), in accordance with the 
heating settings of the considered room (or zone). 

 

This means in particular that: 

(a) any solution based on the manual regulation of heating output would not fulfil the 
requirements, even if the adjustment can be performed at room (or zone) level; 

(b) any solution that allows for the automatic regulation of temperature but not at room (or 
zone) level, e.g. automatic regulation at dwelling-level, would not fulfil the 
requirements. 

 

It is important to note that, regardless of the number or types of system(s) installed, 
what matters is that the systems make it possible for users to adjust temperature 
settings and ensure that these settings are respected (15). 

 

(14) In this context, ‘automatic’ means that the device allows for the automatic regulation of heating output when 
ambient temperature evolves based on pre-defined settings. Adjustment of the settings themselves, however, is 
generally manual and performed by users (e.g. manual adjustment of temperature settings with a 
thermostatic radiator valve). 

(15) For instance, where a building or building unit is equipped with more than one heating system, the requirement 
could apply to only one 

of the systems, provided that the expected capability is ensured. 

 

The following table gives some indicative examples of devices that fulfil the requirement 
for different types of systems (16): 

 

Table 2 

Examples of self-regulating devices 

 

Devic

e 

Type  of 

system 

Regulation capability 

Thermostatic radiator 
valve 

Hydronic heating system and 

radiators 

Regulation of hot water flow in 
emitters according to 
temperature setting 

Room thermostat Hydronic heating system and 
surface heating (e.g. floor 
heating) 

Regulation of hot water flow in 
the surface heating thanks to the 
room's mixing valve 

Fan coil unit 

thermostat 

Hydronic heating/cooling system Control of hot/cool water- and 
air-flow based on temperature 
setting 



 

25 

 

Individual 

thermostat 

Standalone heaters or air-

conditioners 

Control of heat output 
depending on temperature 
setting 

 

 

(a) Heating, air conditioning, or both? 

 

The second and third subparagraphs of Article 8(1) of the EPBD refer to technical building 
systems in the broad sense, i.e. as in the definition given in Article 2 of the EPBD. As 
regards the specific provisions on self- regulating devices (subparagraph 3), the text 
does not specify which type of system is concerned but does refer to regulation of 
temperature, which applies both to heating and systems for space cooling. 

Therefore, not only heating systems but also air-conditioning systems and systems for 
space cooling should meet the requirements related to self-regulating devices. 

In particular, the reference to ‘heated zone’ in the text should not be interpreted as 
implicitly restricting the requirements to only heating systems. 

However, the focus of these provisions is effectively on heating, as the vast majority of 
air-conditioning/cooling systems are already equipped with room- or zone- level 
monitoring and control. 

In addition, when heat generators are replaced in existing buildings, the requirement to 
install self-regulating devices should apply only to heating systems (17). 

Also, the third subparagraph of Article 8(1) of the EPBD does not require the 
installation of self-regulating devices in cases where cooling generators are replaced 
in existing buildings. However, Member States may consider establishing such an 
additional requirement (18), as it would be consistent with the general objective of these 
provisions: to ensure adequate regulation capability and avoid wasting energy. 

The following table summarises the different cases that may arise. 

 

(16) Self-regulating devices can be electronic or not (e.g. a thermostatic radiator valve); what matters is the self-
regulation capability, not the technology itself. 

(17) This means in particular that when heat generators are replaced in an existing building that is equipped with a 
system for space cooling 

that has no self-regulation at room- or zone-level, the requirement to install self-regulating devices at room- or 
zone-level would not extend to the system for space cooling. 

(18) Most space cooling systems will have the self-regulation capability anyway but this is not a requirement under 
Ecodesign regulations. 

 

Table 3 

Cases that should trigger the requirement to install self-regulating devices 

 

New or existing 

building 

Type of intervention 
Should requirement to install self-

regulating devices apply? 

New Installation of heating system Yes 

New Installation of space cooling 

system 

Yes 

Existing Replacement of heat generators Yes, only for heating system 

Existing Replacement of cool generators Up to Member State 
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(b) Room- or zone-level? 

The principal requirement is the possibility to regulate temperature at room-level. The 
installation of self- regulating devices at zone-level, however, has to be justified. 

 

A ‘room’ is to be understood as a part or division of a building enclosed by walls, floor and 

ceiling. 

A ‘heated zone’ is to be understood as a zone of a building or building unit, located 
on a single floor, with homogeneous thermal parameters and corresponding 
temperature regulation needs (i.e. the equivalent of a ‘thermal zone’, a common 
concept in the scope of energy performance calculation). 

Here are two examples of cases (19) where it may be justified to consider zone-level 
instead of room-level for the application of requirements: 

(a) adjacent offices with identical indoor environment requirements in an office building; 

 

(b) adjacent rooms/spaces that are not physically separated one from the other (e.g. 
open-plan kitchen and living room in an apartment). 

 

The assessment of the most appropriate scope of the regulation (room or zone) will 
generally depend on the design and intended use of the specific building or building 
unit, and of the spaces therein. In making this assessment, the main parameter to 
consider will generally be whether several rooms can share the same indoor environment 
requirements and, therefore, could be merged into a single zone (from a temperature 
regulation perspective). Such cases should be well justified. 

However, taking into account certain national, regional or local specificities, Member 
States may allow zone- level temperature regulation for some categories of buildings or 
building units, when there is sufficient justifi cation for doing so. In such cases, Member 
States should clarify the categories of buildings or building units targeted and the 
national, regional or local specificities considered. They should also justify (20) allowing 
an upfront deviation from the principal requirement for these categories of buildings 
or building units. 

 

2.3.3.3. When do the obligations apply? (Article 8(1), 14(4) and 15(4) of the EPBD)  

 

(a) Self-regulating devices (Article 8(1) of the EPBD) 

The text requires that new buildings are equipped with self-regulating devices. It requires 
the same for existing buildings when heat generators are being replaced. 

 

(19) These are indicative examples. There can be other cases where zone-level regulation is justified. 

(20) Such justification can, for example, be based on scientific studies whose results would back the assessment that 
zone-level regulation is preferable in the considered cases. 

 

The obligations apply to all types of buildings and all types of systems unless meeting 
them is not technically and economically feasible (see section (b)). 

Article 2(15b) of the EPBD defines a ‘heat generator’ as follows: 

‘“heat generator” means the part of a heating system that generates useful heat using 
one or more of the following processes: 

(a) the combustion of fuels in, for example, a boiler; 

(b) the Joule effect, taking place in the heating elements of an electric resistance heating 
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system; 

(c) capturing heat from ambient air, ventilation exhaust air, or a water or ground heat 
source using a heat pump;’ 

 

It is important to note that this definition does not differentiate between heat generators 
that are distinct from heat emitters (e.g. boiler and radiators) and those that are 
integrated with the heat emitter in a standalone heating system (e.g. electric resistance 
heaters). This means that the obligations (on self-regulation) should also apply in the 
latter case (i.e. when a standalone heating system is replaced in an existing building). 

 

When buildings are equipped with multiple heat generators, situations may arise where 
only a part of the heat generators is replaced. In such situations, the requirement to install 
self-regulating devices should also apply, where technically and economically feasible. In 
particular, if several heat generators are coupled together and serve the same space, 
and at least one of the heat generators is replaced, then the requirement applies. If 
a building is equipped with several heat generators that are independent and serve 
different spaces, Member States may allow the requirement to apply only to the space(s) 
served by the replaced heat generator(s). 

Where existing buildings are connected to district heating and are not equipped with 
any heat generators at building level, the requirement to install self-regulating devices 
would normally apply when district heat generators are replaced. In some cases, this 
could lead to difficulties, e.g. related to ownership (21) or to economic feasibility (22). 
In such cases, Member States may investigate alternative paths to ensure that self- 
regulating devices are installed, for instance: 

(a) requiring that self-regulating devices are installed when heat exchangers in buildings are 

replaced; 

(b) drawing up and implementing a roadmap for the progressive deployment of self-
regulating devices, aiming at full coverage of buildings but spreading the costs over a 
sufficient time period. 

 

The installation of a new heating system in an existing building or building unit that was 
already equipped with a heating system (e.g. installation of a central heating system 
that replaces individual heating systems in  a building) should trigger the requirement 
to install self-regulating devices, as it implies the replacement of heat generators. 

The installation of a heating system in a construction that was formerly not a building 
within the meaning of the EPBD but which, for example subsequently, due to 
restoration works, becomes a building in the sense of the EPBD, should also trigger 
the requirement to install self-regulating devices. 

 

(b) BACS (Article 14(4) and 15(4) of the EPBD) 

The provisions on installing building automation and control systems apply to all (i.e. 
new and existing) non- residential buildings with heating, air-conditioning, combined 
heating and ventilation, combined air- conditioning and ventilation systems with an 
effective rated output over 290 kW. 

The 290 kW threshold applies to each system individually, i.e. the obligations apply 
in all of the following cases, according to Article 14(4) and 15(4): 

(a) when the effective rated output of the heating system is above 290 kW; 

(b) when the effective rated output of the combined heating and ventilation system is above 

290 kW; 

(c) when the effective rated output of the air-conditioning system is above 290 kW; 

(d) when the effective rated output of the combined air-conditioning and ventilation system is 

above 290 kW. Additional clarifications on how to determine effective rated output are 
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given in section 2.3.2.2. 

 

 

(21) When the district heating system and buildings connected to it are under different ownerships. 

(22) When a high number of buildings is impacted by the requirement at the same time, which could lead to 
disproportionate costs. Such cases should however be covered by the economic feasibility conditions 
defined by Member States. 

 

2.3.3. Technical, economic and functional feasibility (Article 8(1), 14(4) and 15(4) of the EPBD) 

 

The notion of ‘feasibility’ is relevant for: 

(a) the application of system requirements under Article 8(1) of the EPBD, which states 
that system requirements must be applied ‘in so far as these are technically, economically 
and functionally feasible (23)’; and 

 

(b) the installation of self-regulating devices (Article 8(1)) of the EPBD and BACS (Article 
14(4) and 15(4) of the EPBD), as related requirements apply only ‘where technically 
and economically feasible’. 

 

Note that it is for Member States to detail in which specific cases meeting the requirements 
is not feasible from a technical, economic and/or functional perspective. Member States 
should ensure that these cases are clearly identified, framed and justified (24). 

The interpretation of technical, economic and functional feasibility should not be left to 
the sole judgement of interested parties (e.g. owners or system installers (25)). The 
conditions under which feasibility is evaluated should be defined at Member State level 
or, where regional conditions affect only part of a Member State's territory, at regional 
level. However, in the latter case, regional conditions should be defined in national transpo- 
sition measures. In all cases, these conditions should be documented (e.g. as part of 
technical guidelines) and should apply uniformly on the national, or, where applicable, 
regional, territory. Finally, the non-application of system requirements should be assessed 
using clear procedures established and supervised by public authorities. 

These procedures may differentiate between different types of buildings, in particular to 
address specific types for which technical, economic or functional feasibility is an issue. 

One example is historical or listed buildings, which can have specific constraints that 
make it more difficult to apply some of the requirements. In this context, note that 
compliance with these requirements would not, in principle, alter the character or 
appearance of historical or listed buildings. 

To avoid any doubt, also note that the requirements are also applicable to all categories 
of buildings for which the Directive allows Member States to introduce derogations in 
the application of minimum energy performance requirements (Article 4(2) of the 
EPBD). 

Nevertheless, the specificities of certain buildings can be taken into account when 
evaluating the technical, economic and/or functional feasibility of meeting the 
requirements. In exceptional cases, where the evidence points to the conclusion that 
compliance with the requirements is technically, economically or functionally 
impossible for a specific building, the requirements can be disregarded. Such a conclusion 
can only be reached on a case-by-case basis, and Member States should not introduce 
systematic exemptions for any category of buildings. 

 

(23) This mention was already included before the amendment. 

(24) It is recommended that Member States ensure the adequate involvement of stakeholders in defining conditions 
for technical, economic and functional feasibility. 

(25) Meaning that, in cases where such parties are responsible for assessing feasibility, their interpretation has to be 
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supported by guidelines 

and procedures provided by public authorities. This should also ensure a degree of consistency, supervision and 
control when applying the guidelines and procedures. 
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The following table sets out how each type of feasibility can be interpreted 

and gives examples. 

Table 4 

Interpretation of technical, economic and functional feasibility 

 

Type of feasibility 

(1) 

Meaning Examples 

Technical feasibility There is technical feasibility 
when the technical 
characteristics of the system and 
the building (or building unit) 
make it possible to apply the 
requirements. There is no 
technical feasibility when it is 
impossible to apply them from a 
technical perspective, i.e. when 
the system's technical 
characteristics prevent the 
requirements from being applied. 

Technical feasibility would be an 
issue if a system does not allow 
for the installation of the devices 
needed to comply with the 
requirements, for example if: 

— for requirements on heat 
recovery for ventilation 
systems, the inlet and exhaust 
are not located in the same 
areas; 

— for requirements on the 
insulation of pipes, portions of 
pipes are not ac cessible. 

Economic feasibility Economic feasibility relates to the 
costs of applying the 
requirements and whether: (i) 
these costs are proportion ate 
with regard to the costs of the 
planned intervention (e.g. 
system up grade); (ii) the 
expected benefits out weigh the 
costs (2) taking into account the 
expected lifetime of the system. 

Economic feasibility can e.g. be 
calculated based on: 

— a maximum ratio between the 
costs of applying the 
requirements and the costs of 
the planned intervention (e.g. 
heat generator replacement); 

— a maximum recovery period, 
taking into account monetary 
benefits of ap plying the 
requirements. 

Functional feasibility 

(3) 

It is functionally not feasible to 
apply requirements if these 
would lead to changes that would 
impair the opera tion of the 
system or the usage of the 
building (or building unit), taking 
into account the specific 
constraints (e.g. regulations) 
that may apply to the sys tem 
and/or building. 

The application of system 
requirements may not be 
functionally feasible for example 
when: 

— applicable regulations (e.g. on 
safety) contradict the 
requirements; 

— applying the requirements 
would re sult in a significant 
loss of usability of the building 
or building unit (e.g. 
substantial loss of building 
space). 

(1) The two first rows (technical and economic feasibility) apply to system 
requirements in Article 8(1) of the EPBD, and to requirements on the installation of 
self-regulating devices (Article 8(1)) and BACS (Article 14(4) and 15(4) of the 
EPBD), while the third row (functional feasibility) applies only to system 
requirements in Article 8(1). 

(2) This means that a cost-benefit assessment would be carried out. This cost-benefit 
assessment approach is probably the most relevant, as applying the requirements 
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will generally lead to the costs being recovered (in particular due to energy cost 
savings). 

(3) Applies only to system requirements in Article 8(1) of the EPBD. 

 

(a) Additional considerations related to the technical and economic 
feasibility of installing self-regulating devices 

In the vast majority of cases, the question of technical and economic 
feasibility of installing self-regulating devices will not apply to new 
buildings, as the need for temperature self-regulation at room (or zone) 
level can be addressed in the design phase, which prevents technical 
barriers from appearing in subsequent steps and ensures that related 
costs are optimal. One straightforward example of a case where it would 
not be technically feasible to install self-regulating devices in a room or 
a zone is when this room or zone will not be heated (or cooled). For 
existing buildings, technical feasibility can be an issue where it is not 
possible to install self-regulating devices without carrying out 
substantial alterations to the systems and/or to the building, which 
would inevitably lead to prohibitive costs (this can e.g. be the case for 
some types of floor heating systems in existing buildings). 

Economic feasibility can be an issue for existing buildings as well, when 
the cost of installing the self-regulating devices is excessive as 
compared to the cost of replacing the heat generator. When they 
choose to evaluate feasibility based on costs, Member States should 
clarify how the costs are calculated and how they compare. The two 
following approaches may be considered: 

(a) Comparing the upfront costs of installing self-regulating devices with 
the costs of replacing the heat generators and setting a threshold for 
the maximum ratio between the two. This approach is in line with recital 
21 of Directive (EU) 2018/844, which reads as follows: 

‘The installation of self-regulating devices in existing buildings for 
the separate regulation of the temperature in each room or, where 
justified, in a designated heated zone of the building unit should be 
considered where economically feasible, for example where the cost 
is less than 10 % of the total costs of the replaced heat generators.’ 

(b) Comparing the upfront costs of installing self-regulating devices with 
the expected energy cost savings resulting from their installation and 
setting a threshold for the maximum cost recovery period (e.g. 5 years). 

 

While both approaches are possible, the latter option should be 
preferred, as in the vast majority of cases the initial costs will be 
recovered within a short period of time (typically 2 to 3 years). 

Table 5 

Possible interpretation of technical and economic feasibility for the installation self- regulating 

devices 

 

Type of feasibility 

 

How it can translate 

Can apply 

to 

New buildings Existing 

buildings 

Technical feasibility The room (zone) has no 
heating/cooling. 

Yes (but rare) Yes (but rare) 
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The heating system makes it 
impossible to install self-
regulating devices. 

No Yes (but 
not 
frequent) 

Economic feasibility The upfront costs are too high 
com pared to other costs. 

No Yes (but 
not 
frequent) 

The investment cannot be 
sufficiently recovered. 

No Yes (but rare) 

 

(b) Additional considerations related to the technical and economic 

feasibility of installing BACS 

In the vast majority of cases, the question of whether installing self-
BACS is technically and economically feasible will not apply to new 
buildings, as: 

(a) the building- and system design can ensure that there are no technical 

barriers to installing BACS; 

(b) the building- and system design can ensure that the costs of installing BACS are 

minimised; 

 

(c) installing BACS is already part of common practice for new large non-residential 

buildings. 

 

For existing buildings, the only cases where technical feasibility can be 
an issue are those where the technical building systems cannot be 
controlled, or when making them controllable would require substantial 
alterations to the system and/or the building, which would inevitably lead 
to prohibitive costs. Such situations are limited to buildings that are 
equipped with old systems and should rarely arise. The economic 
feasibility of installing BACS in existing buildings can also be linked to 
the upfront and running costs and/or to the cost recovery period 
required. A possible approach is to evaluate economic feasibility based on 
the expected energy cost savings generated by the BACS and to 
compare them to the upfront and running costs of installing the BACS, 
over the system's lifetime. This can be supplemented by an evaluation 
of the proportionality of the upfront costs of installing BACS in the 
building in question, based on such parameters as e.g. building size or 
energy consumption (26). 

 

Table 6 

Possible interpretation of technical and economic feasibility for the installation of BACS 

 

Type of feasibility 

 

How it can translate 

Can apply 

to 

New buildings Existing 

buildings 
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Technical feasibility The technical building systems 
cannot be controlled without 
substantial al terations. 

No Yes (but rarely) 

 

Economic feasibility 

 

The upfront costs are excessive 
com pared to the building's 
characteristics. 

 

No 

 

Yes (but rarely) 

 

The investment cannot be 
sufficiently recovered. 

 

No 

 

Yes (but rarely) 

 

2.4. Guidelines on transposition of provisions on technical building 
systems and their inspections, self- regulating devices and BACS 

 

2.4.1. Technical building systems requirements, and assessment and documentation of 
overall energy performance of technical building systems (Article 2, 8(1), 14 
and 15 of the EPBD) 

 

2.4.1.1. Transposition of definitions (Article 2 of the EPBD)  

Where relevant, Member States should consider giving additional 
clarifications to supplement the definitions of technical building systems, 
for instance to describe in more detail the capabilities that building 
automation and control systems are expected to achieve. 

2.4.1.2. Establishment of system requirements (Article 8(1) of the EPBD)  

(a) New technical building systems 

For systems that were not considered before the amendment (building 
automation and control systems and on- site electricity generation), 
Member States will have to define and lay down system requirements at 
national level and ensure that these requirements cover all the aspects 
referred to in Article 8(1) of the EPBD: ‘overall energy performance’, 
‘proper installation’, ‘appropriate dimensioning’, ‘adjustment’ and 
‘control’. The following table outlines the meaning of each of these 
requirement areas, giving examples (for illustration purposes only) for 
the two types of systems that have been added to the list of technical 
building systems in the EPBD. 

 

(26) The ‘décret tertiaire’ French act (2017) e.g. set a threshold of maximum 200 EUR/m2 for the 
investment and a maximum payback time of 10 years for public buildings and 5 years for 
others (hotels, offices, etc.). 

 

Table 7 

Different system requirements areas 

Type of 
requirement 

 

Refers 

to 

Example

s 

BACS On-site electricity 
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generation 

‘overall 
energy 
performanc
e’ 

The performance of the 
system as a whole (not 
to be confused with the 
peformance at product 
or component level and 
the performance of the 
whole building) 

Control capabilities that 
have an impact on 
building energy 
performance (e.g. 
following EN 15232 
stand ard (1)) 

System performance 
factor of a photovoltaic 
(PV) system (e.g. 
following EN 15316-4-6 
standard (2)) 

 

‘appropriate 
dimensioning’ 

 

The appropriateness of 
the system size or 
capacity giv en the 
needs and character 
istics of the building 
under expected use 
conditions 

 

Determine the optimal 
con trol capabilities 
based on the type of 
building, ex pected 
usage, potential en 
ergy savings 

 

Determine the optimal 
size of the PV system 
based on electricity cost 
reduction, available 
mounting area and other 
constraints that could 
apply 

 

‘proper 
installatio
n’ 

 

The way the system 
should be installed in 
the building in order to 
operate properly 

 

Installation by a trained 
an d/or certified 
installer 

 

Installation by a
 trained 
and/or certified installer 

 

‘appropria
te 
adjustmen
t’ 

 

Testing and fine-tuning 
actions on the system, 
once installed, under 
real usage conditions 

 

Sequence of tests to be 
per formed after 
installation to check 
that the system 
operates in accordance 
with its specifications 

 

Sequence of tests to be 
per formed after 
installation to check that 
the system operates in 
accordance with its 
specifications 

 

‘appropria
te 
control’ 

 

Desired or required 
control capabilities of 
systems 

 

Scope of control 

functions 

 

(Where applicable) 
control of electricity feed 
(e.g. to grid, self-
consumption, or storage) 

(1) EN 15232 ‘Energy performance of buildings — Impact of Building Automation, 
Controls and Building Management’. 

(2) EN 15316-4-6 ‘Heating systems in buildings — Method for calculation of system 
energy requirements and system effi ciencies — Part 4-6: Heat generation 
systems, photovoltaic systems’. 

 

(b) Consideration of product-specific Regulations under the ecodesign Directive 

 

Technical building systems include many products that are regulated 
under product-specific Regulations that implement Directive 
2009/125/EC (‘ecodesign Directive’). In relation to product-specific 
Regulations implementing the ecodesign Directive which concern 
products that can be part of technical building systems as defined in 
Article 2(3) of the EPBD, it is worth emphasising that requirements 
under Article 8(1) of the EPBD apply to whole systems, as installed in 
buildings, and not to the performance of standalone components, which 
falls under the scope of product-specific Regulations implementing the 
ecodesign Directive. By way of example, the scope of requirements of 
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Article 8(1) of the EPBD for a building hydronic heating system would 
cover the whole system (boilers, distribution and emission components), 
whereas the scope of ecodesign requirements for products being part of 
the same system would be limited to those applying to boilers. 

 

It is generally beneficial to encourage the installation of high-
performance products, however, where requirements under Article 
8(1) of the EPBD would apply to products already covered by product-
specific Regulations implementing the ecodesign Directive, these 
requirements must not go beyond the requirements set by the latter, as 
product-specific Regulations implementing the ecodesign Directive are 
directly applicable harmonisation measures. 

Banning specific types of products which comply with the applicable 
ecodesign requirements would go beyond what the EPBD requires and 
allows, because products from other Member States which comply 
with all ecodesign requirements could not be sold on other national 
markets, in breach of the basic principle of free movement of goods. 

However, Member States may, in certain cases, restrict the free 
movement of goods for environmental reasons, but only after having 
notified the Commission (30). This is consistent with recital 35a (28) and 
Article 6 (29) of the ecodesign framework. 

 

(27) For further information, see Article 114(4) and (5) of the Treaty on the Functioning of the 
European Union (TFEU). 

(28) This recital states that: ‘Directive 2010/31/EU of the European Parliament and of the 
Council of 19 May 2010 on the energy performance of buildings requires Member States 
to set energy performance requirements for building elements that form part of the building 
envelope and system requirements in respect of the overall energy performance, the proper 
installation, and the appropriate dimensioning, adjustment and control of the technical 
building systems which are installed in existing buildings. It is consistent with the objectives 
of this Directive that these requirements may in certain circumstances limit the installation of 
energy-related products which comply with this Directive and its implementing measures, 
provided that such requirements do not constitute an unjustifiable market barrier.’ 

(29) The Energy Efficiency Directive adds the following sentence to Article 6 of the Ecodesign 
framework (‘Free movement’): ‘This shall be 

without prejudice to the energy performance requirements and system requirements set 
by Member States in accordance with Article 4(1) and Article 8 of Directive 2010/31/EU.’ 

 

2.4.2. Inspection of heating, air-conditioning, combined heating and ventilation, and 
combined air-conditioning and ventilation systems (Article 14 and 15 of the 
EPBD) 

 

2.4.2.1. Inspections of heating and combined heating and ventilation 
systems (Article 14 of the EPBD)  

… 

(e) Exemptions based on BACS or continuous electronic monitoring and 

effective control functionalities 

The EPBD exempts from inspection technical building systems that 
comply with Article 14(4) (building automation and control systems) 
and 14(5) (voluntary requirements for residential buildings). 

Member States must update national legislation to introduce the definition 

of BACS. 
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Member States may decide to lower the threshold for the requirement 
on installing BACS indicated in Article 14(4) of the EPBD. Those 
buildings under the new requirement and with BACS installed should 
also be exempt from inspections. 

Member States may decide to extend the exemption on inspections for 
individual building owners with systems under 290 kW that have BACS 
installed in compliance with Article 14(4) of the EPBD. Member States 
that extend this exemption should inform the Commission of this 
when they notify it of their transposition measures. 

Member States that choose to introduce requirements for residential 
buildings should also consider exemptions to inspections. 

 

2.4.2.2. Inspections of air-conditioning and combined air-conditioning 
and ventilation systems (Article 15 of the EPBD)  

… 

As with Article 14, the requirements of Article 15 of the EPBD must 
also be incorporated into national law. The obligations in Article 14 are 
the same as those for Article 15. The provisions in this Annex relating 
to Article 14 should also be applied by analogy in the context of 
Article 15. 

Information on how to transpose Article 15 of the EPBD is provided in 
Sections 2.4.2.1(a) to 2.4.2.1(g) of this Annex: 

(a) exemptions based on BACS or continuous electronic monitoring and 
effective control functionalities (2.4.2.1(f)); 

… 

2.4.3. Requirements on installation of self-regulating devices and BACS (Article 8(1), 

14(4) and 15(4) of the EPBD) 

2.4.3.1. Transposition of requirements on installation of self-regulating 
devices (Article 8(1) of the EPBD)  

 

Under the obligations on installing self-regulating devices (Article 8(1) of 

the EPBD): 

(a) every new building must be equipped with self-regulating devices by the 
transposition deadline. This should be ensured in the case of buildings 
for which permit applications are submitted after the transposition 
deadline. 

(b) all existing buildings whose heat generators are replaced as from the 
date of the national transposition of these obligations must be equipped 
with self-regulating devices. 

 

Those obligations apply except in infrequent/rare cases where it is not 
technically or economically feasible to install such devices. 

Member States should advertise these requirements sufficiently in 
advance so that professionals can take them into account early enough 
when designing new buildings and when preparing the replacement 
of heat generators in existing buildings. 

In transposing the requirements on the installation of self-regulating 
devices, Member States should ensure that the expected self-regulating 
capability of such devices is clearly expressed and in line with the one 
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given in Article 8(1) of the EPBD, as detailed in Section 2.3.3 of this 
Annex. 

In the EPBD, this self-regulating capability is expressed in a 
technology-neutral way. This leaves flexibility on the specific solutions 
that can be used to achieve this capability. While this flexibility can 
be considered beneficial (as it allows designers and installers to select 
the best solution for a given building or building unit), Member States are 
also encouraged to provide further technical guidance on how to 
implement self-regulation for the various systems that can be 
encountered, in particular the most common ones. The table  in 
Section 2.3.3.2 gives some examples. 

On the scope of regulation (i.e. room or zone), Member States are 
also encouraged to provide technical guidance on cases where zone-
level regulation could help professionals in their assessment and could 
support consistent implementation of the requirements in the national 
(or, where applicable, regional) territory. 

In cases where Member States allow zone-level regulation for well-
identified categories of buildings or building units (see Section 
2.3.3.2(b)), this should be made clear in the transposition of the 
requirements or in the technical guidelines supporting their 
implementation. 

 

2.4.3.2. Transposition of requirements on the installation of BACS 
(Article 14(4) and 15(4) of the EPBD)  

 

Articles 14(4) and 15(4) of the EPBD refer to 2025 as the date by 
which non-residential buildings must be equipped with building 
automation and control systems satisfying the conditions established 
in those articles. However, the requirements ensuring installation are 
required to be transposed by the transposition deadline of 10 March 
2020. 

In transposing the BACS installation requirements, Member States 
must ensure that the capabilities of the required systems are in line 
both with: (i) the definition of building automation and control 
systems in Article 2(3a) of the EPBD; and (ii) the capabilities listed in 
points (a), (b) and (c) of Articles 14(4) and 15(4) of the EPBD (see 
Section 2.3.3.1). 

While compliance with the definition of BACS should not bring any 
particular difficulty, it can be challenging to identify — for a given 
building — the available capabilities and how they correspond to those 
provided for under the EPBD. One way to make this easier is to map 
these capabilities to BACS functions and classes as defined in available 
standards, in particular under EN 15232 (33). 

 

(33) As a first-order estimate, the BACS capabilities required under Article 14-15 could correspond 

to B-class BACS under EN 15232. 

 

In any case, Member States are encouraged to provide professionals with 
dedicated technical guidelines. Such guidelines would help professionals 
assess BACS capabilities and identify potential gaps, and would give 
recommendations on how to fill such gaps effectively. 
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2.5. Additional considerations on system requirements, system performance assessment 
and documentation, inspections and BACS 

 

This section will highlight good practices. The information and references 
provided here are neither exhaustive nor prescriptive — they are 
provided for information only. 

 

2.5.1. Possible interpretations of requirements on technical building systems (Article 8(1) 

of the EPBD) 

 

2.5.1.1. New technical building systems  

 

Two new technical building systems are introduced in the EPBD: (i) 
building automation and control systems (BACS); and (ii) on-site 
electricity generation systems. The following tables summarise how such 
requirements could be interpreted when implementing the EPBD. 

 

Table 8 

Possible interpretation of system requirements for BACS 

Type of 
requirement 

Possible interpretations for BACS Useful references (1) 

‘overall 
energy 
performanc
e’ 

Minimum requirements on control capabilities that 
have an impact on building energy performance. 
These requirements can concern the scope of control 
(i.e. which systems are con trolled), the depth (or 
granularity) of control, or both. In defin ing these 
requirements, references can be made to available 
standards, for instance to BACS energy classes as 
defined in EN 15232 standard. Requirements can vary 
depending on the type of buildings (e.g. residential 
vs non-residential) and on some characteristics of 
buildings (e.g. surface area). 

EN 15232 (2), 

EN 16947-1:2017 (3) 
and 

TR 16947-2 (4) 

‘appropriate 
dimensioning’ 

Dimensioning would refer here not to system size (as 
it would for some other systems), but more to the 
way the design of a BACS can be tailored to a 
specific building. The aim of di mensioning is to 
reach the best compromise between costs and 
capabilities in consideration of the specific needs of 
the considered building. Requirements on 
dimensioning will list the relevant aspects that 
should be taken into account when designing a 
BACS for a specific building (e.g. expected or mea 
sured energy consumption, building usage, technical 
building systems installed in the building, operation 
and maintenance requirements) in order to reach 
this optimal compromise. Within the scope of these 
requirements, it can be useful to refer to relevant 
standards or guidelines. 

ISO 16484-1:2010 

(5) 
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‘proper 
installatio
n’ 

Requirements on the ‘proper installation’ is a generic 
reference to the need to ensure that the system 
(here, the BACS) is in stalled in a way that will 
ensure safe and optimal operation. Usually this is 
linked to requirements on the qualification of the 
installer (e.g. certified installer) and to specific 
technical guidelines. 

EN 16946-1:2017 (6) 
and 

TR 16946-2 (7) 

Type of 
requirement 

Possible interpretations for BACS Useful references (1) 

‘appropria
te 
adjustmen
t’ 

‘Adjustment’ refers to: (i) a post-installation test of 
the system to check that it operates properly; and 
(ii) fine-tuning when the system is operating under 
real conditions. Such actions would generally 
require human intervention, but BACS give the 
opportunity to also consider ongoing 
commissioning approaches where this process is 
partially automated (8). 

EN 16946-1:2017 (6) 

and TR 16946-2 (7); 

ISO 50003 (9) 

 

‘appropria
te 
control’ 

 

This category applies mostly to technical building 
systems that are controlled (e.g. heating systems) 
rather than to BACS, whose main purpose is to 
control other systems. However, ‘appropriate 
control’ can refer here to the functions that    a 
BACS can offer to support or facilitate human 
control (e.g. display of consumption data or any 
other interaction with building operator and 
building occupants). 

 

EN 15232 (2), 

EN 16947-1:2017 (3) 

and TR 16947-2 (4) 

(1) The references given all relate to standards. In addition to these, Member States 
can consider drawing on the practices of some industry-led schemes, whether 
European, e.g. the eu.bac certification scheme (https://www.eubac.org/system- 
audits/index.htm) or national, e.g. in Germany the VDMA 24186-4 ‘Program of 
services for the maintenance of technical systems and equipment in buildings — 
Part 4: Measurement and control equipment and building automation and control 
systems’. 

(2) EN 15232 ‘Energy performance of buildings — Impact of Building Automation, 
Controls and Building Management’. 

(3) EN 16947-1:2017 ‘Energy Performance of Buildings — Building Management System 
— Part 1’. 

(4) TR 16947-2 ‘Building Management System — Part 2: Accompanying prEN 16947-
1:2015’. 

(5) ISO 16484-1:2010 Preview ‘Building automation and control systems (BACS) — 
Part 1: Project specification and imple mentation’. 

(6) EN 16946-1:2017 ‘Energy Performance of Buildings. Inspection of Automation, 
Controls and Technical Building Manage ment’. 

(7) TR 16946-2 ‘Inspection of Building Automation, Controls and Technical Building 
Management — Part 2: Accompanying TR to EN 16946-1’. 

(8) This comment also applies to some extent to all technical building systems that are 
monitored and controlled by BACS. 

(9) ISO 50003:2014 ‘Energy management systems — Requirements for bodies 
providing audit and certification of energy management systems’. 

 

… 

 

https://www.eubac.org/system-audits/index.htm
https://www.eubac.org/system-audits/index.htm
https://www.eubac.org/system-audits/index.htm
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2.5.4.1. Maintenance of BACS  

 

As for any technical building system, BACS should be properly 
maintained to ensure that they operate appropriately, in particular 
when it comes to their ability to predict, detect and address sub-optimal 
functioning or malfunctioning of other technical building systems. 

It is therefore important that BACS, as other technical building 
systems, are monitored over their lifetime in order to check their 
performance and make any changes needed. This issue is well known 
and there are different schemes, from the industry (34) and national 
authorities (35), as well as relevant standards (36), to support the 
proper maintenance of BACS. 

 

(34) E.g. eu.bac system certification (https://www.eubac.org/system-audits/index.html) or, in Germany, 
VDMA 24186-4 ‘Program of services 

for the maintenance of technical systems and equipment in buildings — Part 4: 
Measurement and control equipment and building automation and control systems’ 
(https://www.vdma.org/en/v2viewer/-/v2article/render/15979771). 

(35) E.g. in Germany, AMEV Wartung (https://www.amev-
online.de/AMEVInhalt/Betriebsfuehrung/Vertragsmuster/Wartung%202014/). 

(36) E.g. EN 16946-1:2017 ‘Energy Performance of Buildings. Inspection of Automation, Controls 
and Technical Building Management’. 

 

2.6. Recommendations relating to technical building systems and their inspections, self-
regulating devices and BACS 

(1) The amendment to the EPBD updates and extends the definition of 
technical building systems, introducing additional definitions for specific 
systems (e.g. building automation and control systems). When 
transposing these definitions, Member States are encouraged to provide 
additional details on the systems concerned, while ensuring full 
alignment with the Directive, and also referring, where relevant, to 
any applicable standards or technical guidelines, in order to aid 
understanding by professionals. 

Sections 2.2.1, 2.3.1.1, 2.3.1.2, 2.3.1.3, 2.3.1.5 and 2.4.1.1 of this 

document. 

(2) The EPBD requires system requirements to be drawn up for all technical 
building system requirements. This particularly entails drawing up 
requirements for systems that were not required to have them before 
the amendment. In doing this, all areas of system requirements must be 
covered: overall energy performance, proper installation, appropriate 
dimensioning, adjustment and control. Applicable standards and 
technical guidelines at EU and national level should also be considered, 
in particular the Energy Performance of Buildings standards 
developed by CEN (37) under Mandate M/480 (38). 

Sections 2.2.1, 2.3.1.1, 2.3.1.2, 2.4.1.2 and 2.5.1 of this document. 

(3) Member States are encouraged to support awareness and 
understanding by building owners, system installers and other parties 
involved, of the interventions that trigger the application of system 
requirements and the assessment and documentation of system 
performance in all buildings (Article 8(1) and 8(9) of the EPBD). These 
interventions are the installation, replacement and upgrade of a 
system. In particular, Member States are invited to give additional 
details on what should be considered a system upgrade, possibly 

https://www.eubac.org/system-audits/index.html
https://www.vdma.org/en/v2viewer/-/v2article/render/15979771
https://www.amev-online.de/AMEVInhalt/Betriebsfuehrung/Vertragsmuster/Wartung%202014/
https://www.amev-online.de/AMEVInhalt/Betriebsfuehrung/Vertragsmuster/Wartung%202014/
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differentiating between different types of systems, and putting a 
particular emphasis on those systems that are the most common in 
the national building stock. 

 

Sections 2.3.1.4, 2.4.1.3 and 2.5.2 of this document. 

(4) ‘Self-regulating devices’ is a concept that could be interpreted in 
different ways. In transposing the provisions on installing self-
regulating devices, it will be useful for Member States to give additional 
details on which devices can meet the relevant needs, in particular for 
those systems that are the most frequently used in the national building 
stock. In relation to the same provisions, Member States should 
clarify situations where the self-regulating capability could be applied at 
zone (as opposed to room) level. Lastly, it will be useful if Member States 
can support awareness and understanding by building owners, system 
installers and other parties involved, of the situations that lead to the 
requirement for installing self- regulating devices in existing buildings 
being applied, in particular by providing additional details on what to 
interpret as a replacement of heat generators in ambiguous cases. 

Sections 2.2.3, 2.3.3.2, 2.3.3.3(a) and 2.4.3.1 of this document. 

(5) BACS installed in non-residential buildings pursuant to the obligations 
of Article 14(4) and 15(4) of the EPBD are required to comply with the 
definition of Article 2(3a) and include the capabilities listed in 14(4) 
and 15(4), at least for the technical building systems that fall under the 
scope of Articles 14 and 15. Those capabilities go beyond what are 
expected from usual BACS. Therefore, in transposing these 
requirements, Member States should ensure the interested parties are 
made aware of the exact implications of these requirements and give 
clear guidance on how to assess the capabilities of BACS with regard to 
the requirements and, where relevant, on how to implement the 
required upgrades. 

 

See sections 2.2.4, 2.3.3.1, 2.3.3.3(b), 2.4.3.2 and 2.5.4 of this document. 

 

 

(37) European Committee for Standardisation (https://www.cen.eu/Pages/default.aspx). 

(38) M/480 Mandate to CEN, Cenelec and ETSI for the elaboration and adoption of standards for 
a methodology calculating the integrated energy performance of buildings and promoting the 
energy efficiency of buildings, in accordance with the terms set in the recast of the Directive 
on the energy performance of buildings (Directive 2010/31/EU). 

 

(6) Some provisions apply only when feasibility conditions are met: 
technical and economic feasibility for requirements on the installation 
of self-regulating devices and BACS; and technical, economic and 
functional feasibility for system requirements. Member States are 
responsible for ensuring that the assessment of feasibility is properly 
framed and supervised as part of enforcement and verification 
mechanisms. In doing so, it is recommended that Member States 
support the interpretation and assessment of feasibility, e.g. through 
dedicated guidance and procedures. 

 

See sections 2.3.4 and 5 of this document. 

 

https://www.cen.eu/Pages/default.aspx
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Annex I: Draft proposal for transitional method for packaged BEMS to 

be declared functionally ready for DR and SG 

 

In principle, packaged products could be required to indicate whether they are demand 

response compatible or not within Ecodesign information requirements. As an illustration 

of the concept, informed by the findings of the H2020 INTERCONNECT project, only 

products which meet the following specifications could be deemed to be declared as DR 

compatible within product data/information specifications (note, this would be intended 

to apply to packaged BACS products destined for sale in larger non-residential buildings). 

 

Minimum requirements for packaged BEMS to be declared functionally ready for DR and 

SG:  

• Interfacing  

o Central access to all room thermostat therefore: at least an RS485 

interface for MODBUS, 1 USB and IP  

o Control and interface to the heat pump (see HP)  

o MODBUS Sunspec interface (see ED PV proposal)   

o IP interface  

• Logging  

o Logging of all zone temperatures and set points per 15 minutes (at 

least 3 zones)  

o Hourly logging of the outdoor temperature  

o Enabled to log occupancy per room  

o Hourly logging of local energy needs for space heating and SHW  

o Hourly logging intensity of grid supplied electricity, whereby as long 

as there for grid electricity the hourly country carbon intensity should 

be used as long as EN 16325 has not been reviewed and an hourly 

GO market has not been implemented (see recommendation on gaps 

in standards).  

o Hourly logging of local production and battery storage (if any)  

▪ if those are renewable they can be counted as 0 

kgCO2eq/kWh carbon intensity  

▪ For batteries by default 0.2 kgCO2eq/kWh should be 

used or the one supplied by the battery manufacturer  

• Calculation   

o 1 KPI monthly to monitor the thermal storage losses or round 

trip efficiency to store energy in the building:  

▪ = needed energy for heating x time above the sept point 

due to DR/monthly hours for heating x F  
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▪ F = thermal building loss factor per degree of overheating 

= default 0.08/°C or the one that can be calculated from 

the EPC monthly data  

o 1 KPI on estimated occupancy per room zones vs the default occupancies 

(see EN 15323)  

o 1 KPI monthly  to show the needed electricity for space heating with 

monthly average temperature versus display of corresponding EPC 

values   

o 1 KPI monthly to show the displaced electrical energy needed for space 

heating (can be obtained based on the temperature logging, default 

formula to be added(?))  

o 1 KPI  monthly primary energy for space heating obtained with hourly 

grid and local production data relative to the one obtained with monthly 

average data for the grid   

 


