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FOREWORD 

Explosions in biomass fired appliances are well-known and the risk has been identified in 

relevant design standards and operating guides for many years. However, continued incidents 

with solid fuel biomass appliances show that users, installers, and Manufacturers do not fully 

understand the risk of explosions. 

Fireside explosions of combustion gases remain one of the most significant hazards when 

operating a biomass boiler. The fact that these incidents occur at all scales from small sized 

pellet boilers right up to large steam biomass units shows that there is an awareness gap that 

needs to be filled. 

This guidance document is based on review of information available on fire-side explosions, 

how they occur, and the risks associated with them. It was found that general guidance 

concerning the safety of biomass boilers was only available in a small number of design and 

safety guides (1) (2), and specific guidance on avoiding fireside explosions is limited. 
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For CBs certifying the training of MCS Contractors for certification in the MCS Scheme the 

MCS Contractor guidance section is particularly relevant. It highlights areas where MIS 3004 

could go further in ensuring that installers take every opportunity to reduce incidents of fireside 

explosions. For CBs to certify the training they need to ensure that the training centres and 

installers understand the risks of fireside explosions, how they occur and the steps that will 

mitigate them. CBs should therefore ask what training installers are given that specifically 

address fireside explosions and whether the installer would be able to follow the best practice 

during installation, commissioning, and maintenance. It is important that all three are covered 

as they all play a part in reducing the risk of fireside explosions. 
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Appliance operations are any tasks the boiler completes during use. Includes but not 

limited to start-up, shut-down, emergency operations, run modes, modulating modes, 

slumber modes, fast ignition modes, and any other operation from the boiler. 

Appliance functions these are individual functions that the boiler must complete as part 

of running its operations. Includes but not limited to flame supervision, 02 monitoring, 

primary air control, secondary air control, fuel supply, flue gas removal, temperature 

monitoring, and any other function required by the boiler. 

To ensure that all circumstances leading to explosive atmospheres are identified, analysis of all 

the appliance operations is required. The individual functions that the boiler needs to 

undertake while completing these operations also need to be listed. Considering each 

operation should help Manufacturers identify the different instances which would lead to 

pyrolysis and gasification dominating reactions in the fuel bed. This will force the risk analysis 

to consider operation at non-steady states. Poor boiler behaviour should also be considered 

such as boiler cycling due to low load. 

Explosion following rapid cycling 

This explosion type occurs when biomass appliances don't supply enough air 

(oxygen) to burn all the fuel during shut down, leaving smouldering fuel in the 

combustion chamber. Typically, the shutdown process in biomass boilers is well 

managed to allow the remaining fuel in the fuel bed to be fully burnt out and 

cooled down so that further pyrolysis and gasification does not take place. 

Situations have occurred where the boiler and refractory material are hot when 

there has been a demand call. Fuel has been charged to the grate and then the 

demand has been quickly satisfied The shutdown operation does not manage 

the excess fuel in a controlled manner and the boiler is now very hot and filled 

with biomass that will continue to smoulder producing flammable gases which 

accumulate in the boiler. If, due to a poor control system or system malfunction, 

combustion air is introduced too quickly, there is the potential for this gas 

mixture to explode if there is a local ignition source (e.g. flame breakthrough). 

This scenario can also potentially occur if power fails during operation of the 

boiler. If the natural draught in the flue system is not enough to remove the 

products of pyrolysis from the smouldering fuel, an explosive atmosphere can 

develop. During restart, the boiler can then introduce air into the boiler causing 

an explosion. 

It is essential that the risk analysis conducted by the Manufacturer is not limited to the 

minimum requirements. Any operation that influences the combustion taking place in the fuel 

bed should be fully risk assessed for explosions. 

The way that people interact with the appliance, and the tasks required are important factors 

to consider. The impact of foreseeable operator interventions such as opening of doors or ports 
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Any unintentional explosion or fire in any plant or premises which results in the 

stoppage of that plant, or the suspension of normal work in those premises, for more 

than 24 hours. This definition covers serious fires and explosions at work premises. 

If particularly dangerous or destructive incidents have occurred, then the HSE may be involved 

in an investigation. However, it is thought that numerous incidents each year are not reported. 

The Manufacturer is only likely to be informed of these incidents when a complaint is made 

about their product. 

As these events can be serious occurrences it is important that all information about the event 

is recorded and that there is a procedure in place that the Manufacturer follows so that lessons 

can be learnt, and improvements implemented to ensure that similar incidents do not occur. 

Manufacturers should make it known to their distributors and installers that when incidents do 

occur the facts are reported back to them. Information should also be provided in operating 

guides on how incidents can be reported to Manufacturers. As incidents occur where 

Manufacturers are not informed it is important that Manufacturers record information on 

incidents where information is available and use this information to inform future design work. 
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