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SP’s Mission 



Bus fires – a common issue world wide 

 350 - 400 bus fires is reported every year in Germany  

 Bus fires has almost doubled in Finland over the last 10 years 

 An average of six bus or school bus fire reported every day in USA 

 



How bus fires occur 

Equipment Failure 

Maintenance Issues 

Design 

Age of Bus 

Vehicle Accident/Collision 

Arson 

Flammable  
Liquid/Gas 

Friction 

Electrical  
Arc/Short 



Bus fires in Sweden – 2005-2013  

 71 % of all bus fires originate from the engine compartment 



Poor fire safety regulations for buses 

 UNECE Regulation No. 118 - Burning behaviour of interior materials 

 UNECE Regulation No. 107 – Fire Detection 

 

 



Forthcoming improvement of regulations 

 UN ECE - United Nations Economic Commission for Europe 

 Proposal for amendment of UN ECE Regulation 107 ECE/TRANS/WP.29/GRSG/2014/6 (Fire suppression systems) 

 Fire suppression systems in engine compartment will be mandatory for all  

single-deck, double-deck, rigid or articulated vehicle of category M2 or M3.  

 Member state is one of the Contracting Parties that  

have signed and agreed to the  

UNECE Vehicle Regulations - 1958 Agreement.  

 



Fire safety of vehicles 

Includes several aspects  

 Fire initiation  

 

 

 

 Fire growth 
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Implementing safety features into new bus designs 

 OEMs tend to put new safety features on based on demand from their customers - operators/transit authorities  

 How do we get operators/transit authorities to adopt a new safety feature with a “we don’t need it” attitude if they can’t 

measure the benefits in their metrics 

 Short of legislation or regulations that mandate a new safety feature – new ways have to be found to make 

operators/transit authorities metrics look better 

 



Funding and Revenue Sources 
Public (city buses) 

 Government funding to provide a service to the public 

 Bus fares 

 Grants 

Coaches (tour buses) 

 Ticket sales 

 

Metrics – how do they measure success 
Public (city buses) 

 On-time service  

 % of  vehicles available for revenue service 

 Customer surveys 

Coaches (tour buses) 

 Ticket Sales 

 Customer Surveys 

 

What controls the decisions on cost? 
 



Euro I 
 
Euro II 
 
Euro III 
 
Euro IV 
 
Euro V 
 
Euro VI 

1992 

2013 

The cost of improvement 



The Fire Timeline (Stages) 
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Fire Risk Assessment 
Inspection (Fire Risks) 
Improved Processes 

• Maintenance 
• Documentation 

Warning Labels 

Detection methods  



Design 
phase 

Operation 

Fire Risk Assessment 

Documentation 
- Maintenance 
- Inspection 

Component 

Maintenance 
Replacement 

Fire Risk Assessment 

Design 
engineers 

QA 

Inspectors 

Prototype 
bus 



• Vehicle (size, type, fuel) 
• Passenger Capacity (standing/seated) 
• Means of Egress 
• Mode (city, Intercity, Tour/Coach) 
• Duty Cycle 
• Environment (Climate, Exposure) 
• Maintenance 

OPERATIONTAL CHARACTERISTICS 

HAZARD  ANALYSIS 

RISK ASSESSMENT 

BEST PRACTICES 

• Geometry 
• Ventilation (openings/Airflow) 
• Temperature(design and peak potential) 
• Clutter/Density of Components 
• Firewalls/Fire Resistance Methods 
• Fire Detection and Suppression 

 

• Arching/Shorts 
• Heat Sources (Ignition Potential/ aging of 

material) 
• Mistake Proofing/What If Scenarios 
• Mechanical Damage (e.g. abrasion) 
• Vibration 
• Fire Detection and Suppression 

• Design 
• Quality Assurance 
• Maintenance 
• Documentation 
• Training 

Fire Risk Assessment 



Material Operating Range 
Hydraulic Hoses 

Electrical Cables/Loom 
Air Cleaner Housing 
Insulation/Sealants 

Rubber Hoses 

Melting Point 

Ignition Temperature 
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Flame Spread 
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Savings by implementing innovative new approaches  

 Majority of the fires are related to a component failure  

 Component failure is a cost driver and measured by the metrics 

 Show savings by implementing innovative new approaches to prevent or have better 

indication of pre-mature failures  



THE FIRE EVENT 

TOXIC FUMES & FLAME 
SPREAD 

ENGINE 

PASSENGERS 

DRIVER 

OXYGEN 

FANS  
VENTILATION  

I SMELL 
SOMETHING 

BURNING 

YOUR BUS IS 
ON FIRE 

1 DETECTION 

2 SHUTDOWN 

3 STOP 
VEHICLE 

4 SHUTDOWN 
ENGINE 

5 EVACUATE 
PASSENGERS 

6 SUPPRESS 
FIRE 



AUTOMATIC FIRE SYSTEM 
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AUTOMATIC FIRE SUPPRESSION SYSTEMS 
REMOVE THE HUMAN FACTOR AND ALLOW THE DRIVER TO FOCUS ON THE 

SAFETY OF THE PASSENGERS 



Voluntary certification - Fire suppression systems  

 Common platform for securing minimum level of safety and security 

 Tested in a well-defined and objective way with realistic fire hazards that can occur on a bus based on sound science  

 Components tested for harsh environments to secure survivability  

 Ensures good distribution and amount of suppression  

 Re-igntition protection  

 Repeatable and reproducible 

 



P-mark certificate holders 



FIRE RISK REDUCTION 

• Fire Risk Analysis 
• FMEA 
• Regulation Compliance 
• Specification Review 

• Environment 
• Duty Cycle 
• Maintenance 

• Training 
• Humancentrics 
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Gas bus fire in Holland 



Thank you for your attention! 


