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CNPP in brief
● Created by insurance in   
1956

● Self-financed

● 300 people

● 590 acres
26 M€



A film will be enclosed 



Are France and 
Korea so different ?

France Korea

Area (km²) 675 417 99 274

Number 
inhabitants (million) 64 49
Population density 
(inhabitants/km²)

96 480

GDP 2008 (PPA 
billion $)

2 097 1 342

GDP per 
inhabitant ($)

32 700 27 400

World ranking 
GDP

9th 13th



Fire loss 
summary

2008 France Korea*

Number of 
fires

312 119 49 631

Deaths 402 468

Injuries Serious 1 102
Slight 13 057

2 248

Property loss 
(million $)

383 142

*Source : KFPA for Korea, DSC (fire brigade) for france
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2008 fires by 
cause

2008 France (%) Korea* (%)

Electrical 25 23

Other accident 35 60

Arson 30 8

Unknown 10 9

*Source : KFPA for Korea, DSC (fire brigade) for france



Fire investigative bodies in France
Government organizations

● Police

● Fire brigades

● Legal experts

(gathered in an association : CNEJIE)

● Forensic laboratories



Fire investigative bodies in France
Non-government organizations

● Insurance companies

● Assessor mandated by insurance (gathered in 
an association : CEA)

● Antifraud organization : ALFA, financed by 
insurance – private investigators network

● Private laboratories

● Local antifraud clubs run by insurers



Insurance expert reportPolice report

Public prosecutor

Give up Penal court

Penal investigations

Insurer

Complaint

Civil court

Civil investigations

Out-of-court 
settlement

Private investigator 
Technical expert

Fire investigation system in France



Cooperation between government and 
non-government organizations in France

● Private investigators are former police 
officers : unofficial contacts are taken during 
investigation

● A (retired) police captain works for ALFA 
(insurance anti-fraud association) and is in 
charge of relations with the police

● Private labs (such as CNPP) are mandated 
by the court



Some information about other European 
countries



Services offered by Labs
Fire debris 
analysis

Tool marks examination

Fire test Fire modelling

Examination of electrical 
equipment

Examination of 
detection and 
protection systems

Technical assistance on site

X-ray
Chemical analysis



Reconstruction : which option ?

Test Modelling

-Ignition phenomena
-Efficiency of fire protection 
systems
-Validation of one fire 
scenario involving a limited 
area

-Examination of more than 
one scenario
-Smoke moving in a building
-Fire propagation involving 
large area
-Fire propagation involving 
several rooms



Fire modelling
• Empirical models
• Simple equations
• Complicated equation systems : 

numerical models
- Zone model
- Field model

• Thermal transfer
• Fire spreading
• Smoke movement



Zone models

Ex : Cfast



Field models

Ex : FDS



Application case n°1
Context :
- Fire in a hospital,
- Place of fire ignition unknown : 2 options,
- Spreading of smoke in the corridor within 5 min

Fire modelling targets :
- Modelling of both scenarios
- In both cases compare with evidence and witnesses
- Select the most compatible scenario



Nurse room

Fire-resistant doors

Corridor

Patient rooms 

Window
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Scénario d'incendie du local du personnel. 
Evolution de la puissance imposée dans FDS
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Scénario d'incendie dans le plénum. 
Evolution de la puissance imposée dans FDS
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Cable fire test

Office fire 
test



Fire modelling results
Cross section of the corridor

Before fire 
ignition

T=0

Scenario 1 : 
ignition in the 
nurse’s room

T= 5 min

Cross section of the corridor

Cross section of the corridor
Scenario 2 : 
ignition of cables 
above false-
ceiling

T= 5 min



Hauteur de la couche de fum?  ? l'intersection des 
couloirs Nord et Ouest
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Scenario 1 : ignition in the nurse room
Smoke layer height from the floor

Scenario 2 : ignition of cables in the 
false-ceiling

- Very little smoke

- Temperature < 50°C



Scenario 1 : ignition in the 
nurse’s room



Application case n°2
Context :
- Fire in a technical gallery (cables),
- Total burn despite CO2 automatic extinguishing sytem,
- Fire detection system was not validated by using standardized 

fires
- Holes in walls, generating air movements
- Old detectors no longer sold

Fire modelling targets :
- Modelling of standardized fires that are normally used to 

validate detection system 
- Modelling smoke movement 
- Modelling smoke detector activation
- Determine if smoke detector as installed would have detected 

standardized fires
- Conclude thus if the detection installation was compliant with 

installation rules 



Gallery view

Corridor

Small cavities
Large cavities

Transformer 
room

Holes



Beams creating cavities



Location of fire detectors

Top view

Optical detector 

Ionic detector



Fire detector activation
• Real fire detectors

– Ionization of the ambient air
– Diffusion of the light

• Modelling of virtual fire detectors
– Complete simulation of smoke particles is 

impossible
• Heterogeneous composition : soot, liquid aerosols
• A lot of particles

– Calculation of smoke concentration 
– Concentration –> Optical density
– Activation when passing an optical density 

threshold



Modelling the detector characterics

• Sensibility threshold
• Resistance to smoke admission
• Detector inertia

Modelling the standardized fires

• Standardized fires : coil and PU foam
• Tests : HRR (kW) and Smoke 

production (g/kg)
• Location of standardized fire



Location of standardized fire

Top view

Standardized fire



Scenarios to be modelled

• 6 scenarios
3 ventilation layouts
2 standardized fires

• Duration of simulated scenario : 5 min 

Computational time : 1 night



Smoke modelling

Smoke concentration 



Activation of fire detectors
Scenario n°3 : Coil standardized fire – air flux coming from factory

Optical density of smoke in the ionic detector chamber



● Fire modelling : a new tool for reconstruction

● Should be used in close collaboration with fire 
experts 

● As much as possible additional tests for validation 
should be carried out

● Fire investigation requires  cooperation between 
different experts ( insurer, lawyer, technical expert, 
laboratory…)

● Fire investigation system should favour relation 
between government and non –government 
organizations in order to lower the number of 
unknown causes of fires.


