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Compliance with a British Standard cannot confer immunity from 
legal obligations.
Amendments issued since publication

Amd. No. Date Comments
2006

http://www.avadocuments.com/doc/bs-en-303-7-2006
http://www.avadocuments.com/doc/bs-en-303-7-2006


EUROPEAN STANDARD

NORME EUROPÉENNE

EUROPÄISCHE NORM

EN 303-7

October 2006

ICS 91.140.10  

English Version

Heating boilers - Part 7: Gas-fired central heating boilers
equipped with a forced draught burner of nominal heat output

not exceeding 1 000 kW

Chaudière de chauffage - Partie 7 : Chaudières de
chauffage central équipées d'un brûleur à air soufflé
utilisant les combustibles gazeux de puissance utile

inférieure ou égale à 1 000 kW

Heizkessel - Teil 7 : Zentralheizkessel für gasförmige
Brennstoffe mit einer Gebläsebrenner mit einer

Nennwärmeleistung kleiner als oder gleich 1 000 kW

This European Standard was approved by CEN on 14 December 2005.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the Central Secretariat has the same status as the official
versions.

CEN members are the national standards bodies of Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland and United Kingdom.

EUROPEAN COMMITTEE FOR STANDARDIZATION
C O M I T É  E U R O P É E N  D E  N O R M A LI S A T I O N
EUR OP ÄIS C HES  KOM ITEE FÜR  NOR M UNG

Management Centre: rue de Stassart, 36    B-1050 Brussels

© 2006 CEN All rights of exploitation in any form and by any means reserved
worldwide for CEN national Members.

Ref. No. EN 303-7:2006: E

Full document details: BS EN 303-7:2006

http://dx.doi.org/10.3403/30106527U
http://www.avadocuments.com/doc/bs-en-303-7-2006
http://www.avadocuments.com/doc/bs-en-303-7-2006


EN 303-7:2006 (E) 

2 

Contents Page 

Foreword..............................................................................................................................................................3 
1 Scope ......................................................................................................................................................4 
2 Normative references ............................................................................................................................4 
3 Terms and definitions ...........................................................................................................................5 
4 Constructional and operational requirements....................................................................................9 
4.1 General principles..................................................................................................................................9 
4.2 Operational requirements .....................................................................................................................9 
5 Test methods........................................................................................................................................18 
5.1 General principles................................................................................................................................18 
5.2 External tightness of the gas line ......................................................................................................21 
5.3 Heat input rates....................................................................................................................................21 
5.4 Gas pressure governor .......................................................................................................................22 
5.5 Safety of operation ..............................................................................................................................22 
5.6 Control and safety equipments ..........................................................................................................25 
5.7 Combustion ..........................................................................................................................................26 
5.8 Useful efficiencies ...............................................................................................................................27 
5.9 Condensation .......................................................................................................................................34 
6 Marking and instructions ....................................................................................................................34 
6.1 Marking .................................................................................................................................................34 
6.2 Instructions ..........................................................................................................................................36 
6.3 Presentation .........................................................................................................................................38 
Annex A (informative)  Diameters of combustion products evacuation ducts marketed in the 

various countries .................................................................................................................................49 
Annex B (informative)  Practical method of calibrating the test rig to enable determination of heat 

loss Dp...................................................................................................................................................50 
Annex C (informative)  Determination of the heat losses from the test rig of the indirect method 

and the contributions of the circulating pump of the test rig (see 5.8.2.3.1.3) .............................51 
Annex D (informative)  Determination of the operating time at full rate prior to modulation...................52 
Annex E (normative)  Determination of the combustion characteristics – Carbon monoxide and 

nitrogen oxides ....................................................................................................................................53 
Annex F (normative)  Case of a forced draught burner complying with EN 676........................................55 
Annex G (informative)  Main symbols and abbreviations used...................................................................56 
Annex H (informative)  A-deviations...............................................................................................................57 
Annex ZA (informative)  Clauses of this European Standard addressing essential requirements or  

other provisions of EU Directives. .....................................................................................................58 

Bibliography ......................................................................................................................................................61 
 
National Annex NA (informative) Additional information for UK users  ......................................................62

Full document details: BS EN 303-7:2006

http://dx.doi.org/10.3403/01324400U
http://www.avadocuments.com/doc/bs-en-303-7-2006
http://www.avadocuments.com/doc/bs-en-303-7-2006


EN 303-7:2006 (E) 

3 

Foreword 

This document (EN 303-7:2006) has been prepared by Technical Committee CEN/TC 109 “Central heating 
boilers using gaseous fuels”, the secretariat of which is held by NEN. 

This European Standard shall be given the status of a national standard, either by publication of an identical 
text or by endorsement, at the latest by April 2007, and conflicting national standards shall be withdrawn at the 
latest by April 2007. 

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Free Trade Association, and supports essential requirements of EU Directive(s). 

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document. 

WARNING Other requirements and other EU Directives may be applicable to the products falling within the scope of this 
European Standard. 

NOTE When constructional requirements for low temperature boilers will have been introduced in EN 303-1, they will 
replace those of this European Standard by amendment. 

Annexes A, B, C, D, G and ZA are informative. Annexes E and F are normative. 

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following 
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, 
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, 
Switzerland and United Kingdom. 
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1 Scope 

This European Standard specifies the requirements and test methods for the construction, the safety and the 
rational energy usage for gas-fired standard and low temperature central heating boilers equipped with a 
forced draught burner.  

These boilers comprise a boiler body and a forced draught gas burner brought together at the producer's 
assembly facility, the whole being designed and marketed as a complete boiler. 

This standard does not apply to the case of the assembly of a boiler body and a forced draught gas burner 
designed and marketed separately. In this case, EN 303-3 applies. 

This European Standard applies to type B23 boilers with a nominal heat output not exceeding 1000 kW with a 
water temperature at normal operation not exceeding 105 °C and with a maximum water-side operating 
pressure not exceeding 8 bar. 

This European Standard does not contain all the necessary requirements for: 

 condensing boilers and combination boilers; 

 boilers intended to be installed in the open; 

 boilers permanently fitted with more than one flue outlet; 

 boilers intended to be connected to a common flue having mechanical extraction; 

 boilers equipped with several combustion chambers. 

This European Standard does not apply to living-space dedicated boilers (see 3.6). 

This European Standard only covers type testing. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies. 

EN 303-1:1999, Heating boilers  Part 1: Heating boilers with forced draught burners  Terminology, 
general requirements, testing and marking 

EN 437, Test gases  Test pressures  Appliance categories 

EN 676, Automatic forced draught burners for gaseous fuels 

EN 60335-1:2002, Household and similar electrical appliances - Safety  Part 1: General requirements  
(IEC 60335-1:2001, modified) 

EN ISO 3166-1, Codes for the representation of name of countries and their subdivisions  Part 1: Country 
codes (ISO 3166-1:1997) 

CEN/TR 1749, European scheme for the classification of gas appliances according to the method of 
evacuation of the combustion products (types) 
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3 Terms and definitions 

For the purposes of this European Standard, the following terms and definitions apply. 

3.1 Gas rates 

3.1.1 
volumetric rate V (under test conditions); Vr (under reference conditions) 
volume of gas consumed by the boiler in unit time during continuous operation 

NOTE Volumetric rate is expressed in cubic metres per hour (m3/h). 

3.1.2 
mass rate M (under test conditions); Mr (under reference conditions) 
mass of gas consumed by the boiler in unit time during continuous operation 

NOTE Mass rate is expressed in kilograms per hour (kg/h), or on occasions in grams per hour (g/h). 

3.2 
heat input Q 
product of the volumetric rate or the mass rate, and the net calorific value of the gas, under the same 
reference conditions 

NOTE Heat inputs are expressed in kilowatts (kW). 

3.2.1 
nominal heat input1)  Qn 
heat input stated by the manufacturer 

3.3 Outputs 

3.3.1 
useful output P 
quantity of heat transmitted to the heat carrier in unit time 

NOTE Outputs are expressed in kilowatts (kW) 

3.3.2 
nominal output Pn 
useful output stated by the manufacturer 

3.4 
useful efficiency  ηηηηu 
ratio of the useful output to the heat input 

NOTE the useful efficiency is expressed in percent (%). 

3.5 
nominal voltage 
voltage or range of voltages stated by the manufacturer, at which the boiler can operate normally 

                                                      

1) Boilers fitted with a range-rating device operate at a nominal heat input between the maximum and minimum adjustable 
heat inputs. Modulating boilers operate between the nominal heat input and the minimum controlled heat input. The 
maximum heat input corresponds to the nominal output of the boiler in accordance with EN 303-1. 
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3.6 
boiler to be installed in the living space 
boiler with an effective rated output of less than 37 kW, designed to provide heat to the part of the living space 
in which it is installed by means of the emission of heat from the casing having an open expansion chamber, 
supplying hot water using gravity circulation 

3.7 
boiler 
appliance comprising a boiler body and a forced draught burner, designed and brought together at the 
producer's assembly facility and marketed as a complete boiler 

3.8 
gases and categories 
gases are classified into families, groups and ranges in accordance with EN 437 

Boilers are classified into categories in accordance with EN 437. 

3.9 Classification in accordance with the mode of evacuation of the combustion products 
 (CEN/TR 1749) 

3.9.1 
type B 
appliance intended to be connected to a flue that evacuates the products of combustion to the outside of the 
room containing the appliance. The combustion air is drawn directly from the room 

3.9.2 
type B2 
type B appliance without draught diverter 

3.9.3 
type B23 
type B2 appliance incorporating a fan upstream of the combustion chamber/heat exchanger 

3.10 
forced draught burner 
burner in which the combustion air is introduced by means of a fan 

3.11 
automatic forced draught burner 
forced draught burner that is fitted with automatic ignition, flame monitoring and burner control devices. 
Ignition, flame monitoring and the on/off switching of the burner occur automatically. The heat input of the 
burner can be adjusted during operation either automatically or manually 

3.12 
total pre-mixed burner 
burner in which at least all the air theoretically required for complete combustion of the gas is mixed with the 
gas upstream of the mixture outlet ports 

3.13 
nozzle mixed burner 
burner in which part, or all, of the air theoretically  required for combustion of the gas is mixed with the gas at, 
or downstream of, the air and gas ports 

3.14 
start gas rate 
gas rate ignited by the ignition device during the start-up of the burner 
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3.15 
combustion chamber 
part of the boiler in which the combustion of the mixture of the gas and air takes place 

3.16 
gas line 
part of the burner which is made up of the valves and controls and safety devices in which gas is conveyed 
between the inlet connection and the burner head 

3.17 
range-rating device 
component on the burner intended to be used for adjusting the heat input, within a range of heat inputs stated 
by the manufacturer, to suit the actual heat requirements of the installation 

This adjustment may be progressive or in discrete steps. 

3.18 
automatic shut-off valve 
device that automatically opens, closes or varies the gas rate on a signal from the control circuit and/or the 
safety circuit 

3.19 
ignition device 
any means (flame, electrical ignition or other means) used to ignite the gas at the ignition burner or at the 
main burner 

3.20 
purge 
forced introduction of air into the combustion chamber and flue passages, in order to displace any remaining 
gas/air mixture and/or products of combustion 

3.21 
flame stability 
capacity of flame to remain on the burner head or in the flame reception zone intended by the design 

3.22 
flame lift 
total or partial lifting of the base of the flame away from the burner head or the flame holding zone provided by 
the design 

3.23 
light back 
unintended movement of the flame front to a point upstream of its normal stable operating position 

3.24 
control thermostat 
device enabling the water temperature to be kept automatically, within a given range, at a predetermined 
value 

3.25 
adjustable control thermostat 
control thermostat that permits the operator to obtain setting temperatures between a minimum and a 
maximum value 

3.26 
safety temperature limiter 
device that causes safety shutdown and non-volatile lockout so as to prevent the water temperature 
exceeding a pre-set limit 

Full document details: BS EN 303-7:2006
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3.27 
flue damper 
device having a closure member which virtually blocks the flue gas passage when the main burner is off 

3.28 
air damper 
device having a closure member which virtually blocks the air supply passage when the main burner is off 

3.29 
ignition safety time  (tSA) 
time that elapses between the order to open and the order to close the gas supply to the burner in the event of 
no flame being detected 

3.30 
extinction safety time  (tSE) 
time that elapses between extinction of the supervised flame and the order to shut off the gas supply to the 
burner 

3.31 
first safety time 
period between the ignition burner gas valve, the start gas valve or main gas valve(s), as applicable, being 
energized and the pilot gas valve, start gas valve or main gas valve(s), as applicable, being de-energized if 
the flame detector device signals the absence of a flame 

NOTE Where there is no second safety time, this is called the safety time. 

3.32 
second safety time 
where there is a first safety time applicable to either an ignition burner or start gas flame only, the second 
safety time is the period between the main gas valves being energized and the main gas valves being de-
energized if the flame detector device signals the absence of a flame 

3.33 
total closing time 
period that starts with the signal that the flame has been extinguished and ends with the shut-off valves being 
closed 

3.34 
automatic recycling 
after loss of flame during operation, the gas supply is interrupted and the full start procedure is re-initiated 
automatically 

3.35 
non-volatile lock-out 
safety shut-down condition of the system, such that a restart can only be accomplished by a manual reset of 
the system and by no other means 

3.36 
condensate 
liquid formed from the combustion products during the condensation process 

3.37 
standard boiler 
boiler for which the average water temperature can be restricted by design 

3.38 
low-temperature boiler 
boiler which can work continuously with a water supply temperature of 35 °C to 40 °C, possibly producing 
condensation in certain circumstances 
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3.39 
excess coefficient or air ration, λ 
ratio of the real air volume (in m3) to the stœchiometric air volume (in m3) 

4 Constructional and operational requirements 

4.1 General principles 

The boiler body shall comply with the relevant requirements of EN 303-1. 

The construction and the equipment of the forced draught gas burner shall be in accordance with EN 676. 

The operational requirements of the forced draught burner shall be checked on the boiler. 

The corresponding requirements and tests are described in this standard. 

In the case where the forced draught burner complies with EN 676, only the tests defined in Annex F are 
necessary. 

For low-temperature boilers, all parts of the heat exchanger(s) and other parts of the boiler likely to come into 
contact with condensate shall be constructed of sufficiently corrosion resistant materials or materials protected 
by a suitable coating in order to ensure a reasonable life for a boiler that is installed, used and maintained in 
accordance with the manufacturer's instructions. 

Surfaces in contact with condensate (except purpose provided drains, water traps and siphons) shall be 
designed to prevent condensate retention. 

4.2 Operational requirements 

The following requirements are checked on the boiler in accordance with the test conditions of 5.1 unless 
otherwise specified 

4.2.1 General operational requirements 

A controlling device shall not override the operation of any safety device. 

4.2.2 External tightness of the gas circuit 

When tested as specified in 5.2 the gas carrying parts of the burner, up to the last downstream shut-off device, 
shall be sound. 

4.2.3 Heat input range 

Under the test conditions of 5.3 at the normal test pressure, the maximum and minimum heat inputs declared 
by the manufacturer shall be obtained to within ± 5 %. 

4.2.4 Gas pressure governor 

The gas regulators shall be conform to the relevant clause of EN 676. 

The gas supply for operation and start up shall be controlled by a governor to ensure that the pressure at the 
burner head remains stable. Under the test conditions of 5.4, the heat input shall not vary by more than ± 5 % 
from the specified value, if the supply pressure changes in the limits of the minimum and maximum pressure. 

Full document details: BS EN 303-7:2006

http://dx.doi.org/10.3403/00285818U
http://dx.doi.org/10.3403/01324400U
http://dx.doi.org/10.3403/01324400U
http://dx.doi.org/10.3403/01324400U
http://www.avadocuments.com/doc/bs-en-303-7-2006
http://www.avadocuments.com/doc/bs-en-303-7-2006


EN 303-7:2006 (E) 

10 

4.2.5 Safety of operation 

4.2.5.1 Limiting temperature of control and safety devices 

Under the test conditions of 5.5.1, the ambient temperature of the control and safety devices shall not exceed 
the maximum value stated by the devices manufacturer, and their operation shall remain satisfactory. 

4.2.5.2 Limiting temperature of control knobs and parts to be touched 

Under the test conditions of 5.5.2 the surface temperatures of control knobs and of all parts intended to be 
touched shall not exceed the ambient temperature by more than: 

 35 K for metals; 

 45 K for porcelain; 

 60 K for plastics. 

4.2.5.3 Limiting temperature of the side walls, the front and the top 

Under the test conditions of 5.5.3: 

 the temperature of the side walls, front and top of the boiler shall not exceed the ambient temperature by 
more than 80 K. 

Nevertheless, the parts of the case within 5 cm of the sight glass and within 15 cm of the boiler 
combustion products evacuation duct are exempt from this requirement; 

 the average temperature of the boiler doors and of the cleaning doors shall not exceed the ambient 
temperature by more than 100 K. 

4.2.5.4 Limiting temperature of the floor and the test panels 

Under the test conditions of 5.5.4, the temperature of the floor on which the boiler is placed and that of the test 
panels placed at the side of and behind the boiler shall at no point exceed 80 °C when measured. 

Where the temperature is between 50 °C and 80 °C, the manufacturer's technical manual shall include 
information regarding the installation of protection between the boiler and the floor or walls, where these latter 
consist of flammable materials 

Full document details: BS EN 303-7:2006
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4.2.5.5 Start-up 

Boiler start-up shall be possible only if the following conditions have been complied with: 

a) any interlock integral with the boiler (e.g. flue damper) is indicating its correct position; 

b) the flame detector has been checked to be functioning correctly for flame simulation. This check may also 
be carried out during the pre-purge or after a controlled shut-down; 

c) any valve proving system has completed its check successfully. This check may also be carried out  
during the pre-purge or after a controlled shut-down; 

d) the air flow proving device has been proved to be functioning correctly. 

Under the conditions of 5.5.5, no excessive pressure fluctuation or flame pulsation shall take place in the 
boiler. 

4.2.5.6 Ignition and flame stability 

a) Under the test conditions of 5.5.6, ignition shall be effected correctly, rapidly and without any pulsation. 
The flames shall be stable and shall not create any disturbing noise. A slight tendency to lift at the 
moment of ignition is permissible, but the flames shall be stable thereafter. 

For boilers fitted with a range-rating device, these requirements shall be satisfied in the range of the maximum 
and minimum heat inputs declared by the manufacturer. 

b) The ignition of the boiler at reduced pressure before the action of the low pressure gas switch or the 
flame supervision device shall not lead to a dangerous situation for the user or damage to the boiler. 

4.2.5.7 Resistance of the burner to over-heating 

Under the test conditions of 5.5.7 the various parts of the burner shall not suffer any deterioration other than 
the superficial alterations inherent in combustion. 

4.2.5.8 Pre-purge 

Before energising the ignition device the combustion chamber shall be purged. 

The duration of the pre-purge shall be either: 

a) at least 20 s at the full combustion air rate corresponding to the maximum nominal heat input or 

b) where the air rate is reduced, a time period increased by an amount inversely proportional to the reduced 
air rate. 

EXAMPLE 100% air rate – at least 20 s pre-purge time; 

   50% air rate – at least 40 s pre-purge time; 

   33% air rate (minimum permitted) – at least 60 s pre-purge time. 

This reduced air flow rate shall not be less than 33 % of the full combustion air rate. 

If the purge air flow falls below the required rate at any time during the purge either 

a) the boiler shall proceed to safety shut-down, or 

b) the purge shall be continued upon restoration of the required air rate provided that the air flow does not 
fall below 33 % of the required air rate and that the total purge time at the required air rate is not reduced. 
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After a controlled shut-down a restart of the following boilers may be achieved without a pre-purge: 

a) boilers of heat input up to and including 70 kW  fitted with either two class A safety shut-off valves in 
series, or with two class B safety shut-off valves in series plus a valve proving  system; 

b) boilers of heat input greater than 70 kW fitted with two class A safety shut-off valves in series plus a valve 
proving system. 

A pre-purge shall be carried out at any restart after every safety shut-down. 

4.2.6 Control and safety equipments 

4.2.6.1 Start-up heat input 

Boilers with a nominal heat input up to and including 120 kW may be ignited directly. 

For burners with a nominal heat input exceeding 120 kW, the start gas rate shall not exceed 120 kW or 
the value given by the equation  

tSA × Qs  ≤ 100 or tSA x QS ≤ 150 where appropriate (see Table 1); 

where: 

 tSA is the ignition safety time in seconds (s); 

 Qs is the maximum start gas rate expressed as a percentage of the main gas rate. 

The tests shall be carried out under the conditions of 5.6.1. 

4.2.6.2 Start-up 

The start-up gas valves shall not be energised before the ignition spark (or other means of ignition) is 
energized. 

However, where a hot surface ignition system is used, the ignition system shall be so energised that the 
ignition source is capable of igniting incoming gas before the start gas valve(s) are opened. 

The start gas flame proving period shall establish that the flame is stable on its own. In the case of a flame 
failure, the requirements of 4.2.6.5 apply. 

Where the gas line is designed such that the gas supply to the ignition burner is taken from between the two 
main burner gas valves, it is checked under the test conditions of 5.5.6 that it is not possible for a hazardous 
situation to arise in the event of defective closure of the gas valve immediately upstream of the main burner 
when the ignition burner is lit. 

Where the start gas rate is controlled by a start gas rate position contained within the downstream main safety 
shut-off valve any means of adjustment of the start gas rate shall be capable of being pre-set and sealed. 

The tests shall be carried out under the conditions of 5.5.6. 

4.2.6.3 Main burner ignition 

4.2.6.3.1 Establishment by means of a start gas flame 

If the start gas flame has been ignited at a separate ignition burner and proved the second safety time shall be 
not more than the safety time mentioned in Table 1 at the end of which time sensing of the main flame shall 
begin. If the main flame is not detected at the end of this period, the requirements of 4.2.6.5 apply. 
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The tests shall be carried out under the conditions of 5.5.6. 

4.2.6.3.2 Direct establishment of the main gas flame 

The ignition source shall not be energised before completion of the pre-purge period and shall be de-
energized at, or before, the end of the safety time. 

For boilers where a hot surface ignition system is used, the ignition system shall be so energised that the 
ignition source is capable of igniting incoming gas before the main gas valves are opened. 

The tests shall be carried out under the conditions of 5.5.6. 

4.2.6.4 Safety times 

4.2.6.4.1 Ignition safety time 

The ignition safety time shall be determined from the equation given in 4.2.6.1 as a function of the start gas 
rate, but in no case shall the safety time exceed 5 s. 

The ignition of the main and ignition burners, the maximum start gas rate and the corresponding safety time 
shall be as specified in Table 1 according to the maximum heat input of the burner. Figures 8 to 11 illustrate 
the ignition systems referred to in this clause. 

Burner start up may be achieved in accordance with one of the following methods: 

 direct ignition of the main burner at full rate Qn ; (see Table 1, column 2, Figure 8 ); 

 direct ignition of the main burner at reduced rate; (see Table 1, column 3, Figure 9 ); 

 direct ignition of the main burner at reduced rate with independent start gas supply; (see Table 1,  
column 4, Figure 10); 

 ignition of the main burner by means of an independent ignition burner; (see Table 1, column 5, Figure 
11). 

Higher start gas rates than those specified in Table 1 may be achieved at the end of the safety time provided 
that it is proved that the total amount of energy released in the combustion chamber during the safety time is 
not greater than the energy release calculated by multiplying the values of maximum start gas heat input and 
safety time given by Table 1. 

When the electrical supply voltage UN is varied between 85 % of the minimum nominal voltage and 110 % of 
the maximum nominal voltage declared by the manufacturer, the safety times declared by the manufacturer 
shall not be exceeded. 

The safety times given in Table 1 are absolute maxima. 

The tests shall be carried out under the conditions of 5.6.2.1. 
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Table 1 — Maximum start gas heat inputs (Qs) and ignition safety times (tSA) 

1 2 3 4 5 

Main 
burner 

Direct main  
burner ignition at 

nominal rate 

Direct main 
burner ignition at 

reduced 

rate 

Direct main burner 
ignition at reduced 
rate with indepen-

dent start gas 
supply 

Main burner ignition with independent 
ignition burner 

    Ignition burner 
ignition 

Main burner 
ignition 

Rate 

Qn 

kW 

Rate 

Qs 

kW 

Safety 

time 

s 

Rate 

Qs 

kW 

Safety 

time 

s 

Rate 

Qs 

kW 

Safety 

time 

s 

Rate 

Qs 

kW 

First 

Safety 

Time 

s 

Rate 

Qs 

kW 

Second 

safety 

time 

s 

≤ 70 Qn 5 Qn 5 Qn 5 ≤ 0,1Qn 5 Qn 5 

> 70 

≤120 

Qn 3 Qn  3 Qn 3 ≤ 0,1Qn 5 Qn  3 

> 120 not permitted 120 kW or tSA x  Qs ≤ 100 

( max. tSA = 3 s ) 

≤ 0,1Qn 3 120 kW or 

tSA x  Qs ≤ 150 

( max.tSA = 5 s ) 

Qn = maximum burner heat input in kilowatts 

Qs = maximum start gas heat input expressed as a percentage of Qn  

tSA = safety time in seconds 

 

4.2.6.4.2 Extinction safety time 

In the test conditions of 5.6.2.2, the extinction safety time shall not exceed 1 s. 

4.2.6.4.3 Total closing time 

In the test conditions of 5.6.2.3, the total closing time shall not exceed 2 s. The two valves shall close 
simultaneously, but where a valve proving system is used there may be a delay for the second valve of up to 
2 s. 

4.2.6.5 Failure to ignite 

For boilers with a heat input up to and including 120 kW, failure to ignite shall lead to either 

a) a single attempt at recycling, followed by non-volatile lock-out if this attempt fails, or 

b) non-volatile lock-out. 

For boilers with heat input greater than 120 kW failure to ignite shall lead to non-volatile lock-out. 

The test shall be carried out under the conditions of 5.6.2.4. 

Full document details: BS EN 303-7:2006

http://www.avadocuments.com/doc/bs-en-303-7-2006
http://www.avadocuments.com/doc/bs-en-303-7-2006


EN 303-7:2006 (E) 

15 

4.2.6.6 Flame failure during the running condition 

Upon flame failure during the running condition, the flame sensing system shall cause non-volatile lock-out 
except in the case of boilers of heat input up to and including 120 kW with direct ignition of the main flame, in 
which case a recycling attempt may take place. 

If the recycling attempt is unsuccessful, non-volatile lock-out shall occur. 

The test shall be carried out under the conditions of 5.6.2.5. 

4.2.6.7 Boiler shut-down 

The operation of a safety device other than a low gas pressure sensing device shall cause non-volatile lockout 
in a time less than or equal to the total closing time. 

In the case of permanent loss of the actuating energy the boiler shall proceed to a safe condition. 

4.2.6.8 Operation of control thermostats and safety temperature limiters 

Under the conditions of 5.6.3: 

 it is checked that the control thermostat interrupts the operation at the value stated by the manufacturer 
with a tolerance of ± 10 K and not exceeding 105 °C; 

 it is checked that the safety temperature limiter interrupts the operation at the value stated by the 
manufacturer, which shall be less than 110 °C, or 120° C if the manufacturer states in his instructions that 
the boiler shall only be used to equip heating installations designed for failure temperatures of at least 
120° C. 

The other safety devices shall not operate during the test. 

4.2.7 Combustion 

Under the conditions of 5.7, the concentration of CO and NOx in the products of combustion on an air free 
basis shall not exceed the values specified in 4.2.7.1 and 4.2.7.2. 

4.2.7.1 Carbon monoxide (CO) 

a) The CO concentration of the dry, air-free combustion products shall not exceed 0,1 % when the boiler 
operates under the nominal voltage with the reference gas of the family or the group for which it is 
designed, or with a gas actually distributed for boilers of heat input higher than 300 kW.  

b) The CO concentration of the dry, air-free combustion products shall not exceed 0,2 % when the boiler 
operates at 85 % of the nominal voltage with the reference gas of the family or the group for which it is 
designed, or with a gas actually distributed for boilers of heat input higher than 300 kW. 

c) The CO concentration of the dry, air-free combustion products shall not exceed 0,2 % when the boiler 
operates under the nominal voltage with the incomplete combustion gas of the family or the group for 
which it is designed, or with an overload of 9 % in comparison with the nominal heat input. 

d) The boiler shall be designed such that if the voltage input becomes lower than 85 % of the nominal value, 
either the boiler continues to operate safely with a CO concentration in the products of combustion below 
1% by volume or it shall go to a safety shut down. 
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4.2.7.2 Nitrogen oxides (NOx) 

4.2.7.2.1 General 

The concentration of NOx in the products of combustion is expressed in the following reference conditions 
(see Annex E) 

 Temperature: 20 °C; 

 Relative humidity: 70 % 

When the boiler is designed to operate on more than one gas family, after adjustment, the maximum NOx 
levels shall be as given in a), b) and c) as appropriate. 

a) 170 mg/kWh when the boiler is tested at the supply voltage declared by the manufacturer with reference 
gas G 20 for second family gases for groups H and E; 

b) 170 mg/kWh when the boiler is tested at the supply voltage declared by the manufacturer with reference 
gas G 25 for second family gases for group L; 

c) 230 mg/kWh when the burner is tested at the supply voltage declared by the manufacturer with reference 
gas G 30 for the third family. 

4.2.7.2.2 NOx classes 

The manufacturer selects the NOx class of the boiler from Table 2. Under the test conditions of 5.7, the NOx 
concentration in the dry, air free products of combustion shall not exceed the limit value of this class. 

Table 2 — NOx classes 

NOx classes Limit NOx concentration (mg/kWh) 
1 170 
2 120 
3   80 

 
The limit values are given for second family gases. For third family gases, the limit values of these classes are 
multiplied by a factor of 1,30. For boilers intended to use propane only, the limit values of these classes are 
multiplied by a factor of 1,20. 

4.2.7.2.3 Weighting 

For multistage and modulating boilers the NOx concentration is equal to the arithmetic average of the values 
of NOx measured at the different stages or at the maximum and minimum heat input of the modulating boiler. 

None of the individual measured values shall exceed the value of the class immediately above the class in 
which the average value calculated belongs. Moreover none of the measured values shall exceed the value of 
the class 1 as specified in 4.2.7.2.2 for the gas concerned. 

4.2.8 Useful efficiencies 

4.2.8.1 Useful efficiency at the maximum nominal heat input  

Under the conditions of 5.8.1, the useful efficiency, expressed in percent, shall be at least equal to the values 
derived from Table 3: 
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Table 3 — Useful efficiency requirement at maximum nominal heat input 

Ranges of nominal heat output 
Efficiency requirement expressed at 

maximum nominal heat input 
% 

 
4 kW ≤ Pn ≤ 400 kW 

 
≥ n10log284 P+  for standard boilers  
≥ n10log5,15,87 P+  for low temperature 
boilers 

 
 

400 kW < Pn ≤ 1 000 kW 
 

≥ 89,2 for standard boilers 
≥ 91,4 for low temperature boilers 

 
1) Pn is the maximum nominal output, expressed in kilowatts (kW). 

 

4.2.8.2 Useful efficiency at part load  

Under the conditions of 5.8.2, the useful efficiency for a load corresponding to 30 % of the maximum nominal 
heat input, expressed in percent, shall be at least equal to the values derived from Table 4: 

Table 4 — Useful efficiency requirement at part load 

Ranges of nominal output 
Efficiency requirement expressed at  

part load 
% 

4 kW ≤ Pn ≤ 400 kW 

 

≥ 80 + 3 log10 Pn for standard boilers 

≥ 87,5 + 1,5 log10 Pn for low temperature 
boilers 

 

400 kW < Pn ≤ 1 000 kW ≥ 87,8 for standard boilers 

≥ 91,4 for low temperature boilers 

1) Pn  is the maximum nominal output, expressed in kilowatts (kW). 

 

4.2.9 Condensation 

For standard boilers which are designed not to give rise to condensation, there shall be no indication of 
condensation at the operating temperatures provided by the controls. 

Low temperature boilers are considered to be designed to give rise to condensation. This condensation shall 
not impair operation of low temperature boiler. 

The tests shall be carried out under the conditions of 5.9. 
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4.2.10 Condensate discharge for low temperature boilers 

For low-temperature boilers, a means of condensate discharge shall be provided if the condensate: 

 impairs safety or correct operation; 

 results in spillage from the appliance; 

 causes deterioration of materials. 

A pipe or pipes shall be used to discharge condensate when this is necessary. The internal diameter of the 
outside connection of the condensate discharge system shall be at least 13 mm. 

The disposal system, forming part of the boiler or supplied with the boiler, shall be such that: 

 it can be easily inspected and cleaned in accordance with the manufacturer's instructions; 

 it cannot transmit combustion products into the room where the boiler is installed; this requirement is 
satisfied if the disposal system incorporates a water trap; 

 a water trap has a seal of at least 25 mm at the maximum pressure in the combustion chamber at the 
maximum flue length specified by the manufacturer. 

4.2.11 Resistance of the materials to pressure 

For low-temperature boilers, corrosion resistant coatings shall show no sign of damage after the tests of 
resistance of the materials to pressure. 

NOTE The test conditions of the pressure test are described in Clause 5 of EN 303-1:1999. 

5 Test methods  

5.1 General principles 

The following test conditions are applied unless otherwise specified in particular paragraphs. 

5.1.1 Test performance 

The boiler supplied by the reference gas of the category (or another gas distributed in the network for boilers 
of a heat input higher than 300 kW) is adjusted in accordance to the indications given by the manufacturer. 
Unless otherwise specified, the tests are performed at the maximum nominal heat input. 

5.1.2 General conditions for the tests 

5.1.2.1 Test room 

The boiler is installed in a well ventilated, draught-free room, which has an ambient temperature of about 
20 °C; the boiler is protected from direct solar radiation. 

The ambient temperature is measured at a height of 1,50 m above the floor and at a minimum distance of 3 m 
from the boiler, with a temperature sensor protected against radiation from the test installation. 
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