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EVENT NETWORKS  used in "FRAME" . 
 
In 2004, Dipl. Ing. Trond Maag wrote his doctorates' thesis "Risikobasierte Beurteilung der 
Personensicherheit von Wohnbauten im Brandfall unter Verwendung von Bayes'schen Netzen ", 
a document that can be found on :  
 http://e-collection.ethbib.ethz.ch/show?type=diss&nr=15366  
 
The aim of his work was the development of a methodology to assess the risk of fire fatality 
in residential buildings. It uses a Bayesian network, which determines risk as the expected 
number of fatalities per 100 million hours of exposure to a building (fatal accident rate). The 
acceptance criteria are those determined according to the ALARP approach, which takes the 
view that a building's fire risk should be rendered as low as reasonably possible through fire 
safety measures, which are then assessed in terms of their economy. 
 
Reading through his thesis, a lot of similarities can be found between the R1 calculation in 
"FRAME" and his approach. Unfortunately, he was probably unaware of the existence of 
"FRAME", as he did not mention it in his references, and he used the Gretener (SIA81) method 
for comparison, which is a poor choice, as that method is aimed at property risks not at life 
safety. His conclusion is that the SIA81 method is not very suitable for life safety assessments, 
as could be expected. 
 
It must be a hole in my education, as I did not know what a Bayesian network was, but I 
learned from "Wikipedia": A Bayesian network (or a belief network) is a probabilistic graphical 
model that represents a set of variables and their probabilistic independencies. 
 
"FRAME" is also based on event networks, as the risk calculation is a combination of "cause 
and effect" relationships, with probabilities of success. However, "FRAME" is not a "pure" 
Bayesian network as it combines probability and severity, where a Bayesian network, like the 
one developed by Dr. Maag calculates the risk for one type of severity : fire fatalities..  
 
E.g. by adding sprinkler protection in the calculation, the reduction factor in "FRAME" 
corresponds not only with a  90%  probability reduction for a major loss, but also with the 
damage reduction on any fire controlled by sprinklers. 
     
The next flow-charts show the networks used to evaluate the fire risk for property, people and 
activities. As these are three independent but related evaluations, three distinct networks are 
used. 
 
The outcome of each network will be a "fire risk”, identified by a probability and a severity 
value, or a position on a frequency / severity diagram or risk profile. The fire risks located in 
the lower left corner (green area) are below the average frequency / severity and are 
considered acceptable, where those in the upper right corner (red area) are certainly 
unacceptably high.  
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The weighing factors in "FRAME" assess the elements that have an impact on the probability as 
well as on the severity of a fire. An increase of probability means a shift upward on the y-axis 
of the risk profile, whereas an increase of severity results on a shift to the right on the x-axis. 
In both cases, it means a change towards less acceptable risks. 
 
Usually probabilities are written as a number of occurrences per period, like 10-5/ 50 years of 
exposure.  In a "pure" Bayesian network, the outcome of the network calculation would be the 
probability of occurrence of a single event, based on a combination of influence factors. 
 
This is what Trond Maag has done in his thesis: He defines the probability of a fatal fire for a 
particular building (fatal accident rate) and when this probability is below the socially accepted 
level, the building is considered safe enough for life safety.     
 
In "FRAME”, a logarithmic scale is used. This corresponds with the integration of the probability 
/ severity curve, i.e. it includes all incidents with various combinations of probability and 
severity.  And it has the additional benefit of producing "user-friendly” results:  A risk 
reduction from R=2 to R=1 is easier to understand for a decision maker than a "probability x 
severity” reduction from 10-2 to 10-3 / 50 years.  
 
 



F.R.A.M.E.  

3 

 
The yellow and grey fields indicate input data, to be identified for the compartment that is 
assessed. The "yellow”   data have an impact on the severity of the fire damage 
and/or the number of casualties of a fire in the concerned compartment. The "grey"  
data in the fields have an effect on the probability of occurrence of such a fire. Some input 
data have an effect on both severity and probability: these are shown with yellow/ grey 
backgrounds. 
 
The green  fields indicate related values, which are directly calculated from the yellow 
ad grey input data.  
 
The blue  fields indicate subsystems where several (sub) factors are combined. These 
inputs are further detailed in the subsystems.   
 
The orange  fields indicate the possible outcome on a time scale. 
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NETWORK FOR PROPERTY RISK.  

 
 

LOSS POTENTIAL: 
What can burn ? 
 

Fire growth: 
build-up of hot 
gases layer inside 
compartment 

Fire load immobile Qi 

Fire load mobile Qm  

2. Total fire load  
- growing phase 
- decline phase 
= factor q 

3. Fire growth 
speed = factor i 

Flammable content ? 
Subfactor  T 

Reaction to fire of 
surfaces : subfactor M 

Available surface for 
fire spread ? 
Subfactor m 

4. Hot layer build-up.  
= factor v 

Heat venting 
through openings in 
walls and ceiling  

Ceiling height:   
Hot / cold gas 
layers  

C. AUTOMATIC  EXTINGUISHING SYSTEMS 
See SPECIAL PROTECTION 

B.FIRE FIGHTING BY 
OCCUPANTS / STAFF 

MANUAL MEANS, 
TRAINING: see at: 
NORMAL PROTECTION 

A. DISCOVER / NOTIFY: See 
at: PROTECTION (N & S) 

D.FIRE FIGHTING  
AT FIRE SCENE 

E. RESCUE PRIORITY: 
Subfactor t  in  A 

IGNITION  SOURCES  
Subfactor a in A 

NATURAL CAUSES,  
HUMAN ERRORS 
  A0 =1.6 1. ACTIVITY  

RELATED 
IGNITION 

MAIN and SECONDARY 
ACTIVITIES 
 

HEATING SYSTEMS 

ELECTRICAL EQUIPMENT 

EXPLOSION HAZARDS 
USE of FLAMMABLES OTHER HAZARDS 

FIRE EXPANDS:  
see next page 

SMALL 
DAMAGE 
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Fire expands inside 
the compartment ,  
still controllable by 
fire brigade before 
flashover 

5. SIZE and SHAPE of 
COMPARTMENT  : factor g 

7. ACCESSIBILITY of 
COMPARTMENT : factor z 

LENGTH 

WIDTH 6. LEVEL(S) : factor e 

HEIGHT 

ACCESS TO 
BUILDING Flashover inside 

compartment 

CONTENT  
DESTROYED 

8. STRUCTURAL 
INTEGRITY : factor  F 

BUILDING 
COLLAPSE 

MEDIUM 
DAMAGE 

LARGE 
DAMAGE CATASTROPHY 

F. WATER SUPPLIES 
QUANTITY / RELIABILITY 

FIRE GROWS 
See previous page 

STRUCTURE 

EXTERNAL WALLS 

INTERNAL WALLS 

ROOF / CEILING 

9. PROPERTY VALUE  
AT RISK : subfactor c 

MONETARY VALUE 

REPLACEABLE ? 
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SUBSYSTEM A:  DISCOVER  / NOTIFICATION  
 

 
 
 
SUBSYSTEM B : FIRE FIGHTING BY OCCUPANTS / STAFF 
 

 
 

EXTINGUISHERS HOSE STATIONS FF EDUCATION  WARNING 

11.STAFF FIRE FIGHTING 
SUCCESS RATE in factor N 

FIRE DAMAGE EXTENT 

FIRE DETECTED BY PEOPLE : HUMAN 
PRESENCE or WATCH SERVICE 

MANUAL FIRE 
ALARM DEVICES 

CALL TO FIRE BRIGADE WARNING TO OCCUPANTS 

10. FIRE ALARM 
SYSTEM  EFFICIENCY 
subfactors in N & S 

SPRINKLERS 

SMOKE /  FLAME 
DETECTORS 

HEAT DETECTORS 

SYSTEM SUPERVISED  

ZONE / POINT 
IDENTIFICATION 

D. FIRE BRIGADE 
ON FIRE SCENE EVACUATION 

B. FIRE FIGHTING by 
OCCUPANTS / STAFF  
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SUBSYSTEM C: AUTOMATIC EXTINGUISHING SYSTEMS. 
 

 
 
 
SUBSYSTEM D: FIRE BRIGADE AT FIRE SCENE 

 
 
 
 
 
 
 

SPRINKLER PROTECTION 

ON PUBLIC WATER SUPPLY 

SINGLE WATER SUPPLY 

DOUBLE WATER SUPPLY 

SINGLE SHOT AUTOMATIC 
AREA/ ROOM PROTECTION  

RELIABILITY LEVEL 12. SYSTEMS 
SUCCESS RATE 
in factor S 

FIRE DAMAGE EXTENT 

LOCAL AUTOMATIC SYSTEMS 

CALL TO FIRE BRIGADE TIME TO FIRE SCENE FIRE BRIGADE 
STRENGTH 

13.FIRE BRIGADE SUCCESS RATE in factors N & S 

D. FIRE BRIGADE  
AT FIRE SCENE 

E. RESCUE PRIORITY : 
factor t 
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SUBSYSTEM E : RESCUE PRIORITY / EVACUATION TIME 
 

 
 
 
 

NUMBER OF 
PERSONS:  X 

NUMBER OF  
EXITS UNITS: x 

LENGTH : l 

WIDTH : b 

EXIT PATH  
OPTIONS : k 

TRAVEL TIME  
in compartment 

TRAVEL TIME 
through exits 

VERTICAL TRAVEL 
DISTANCE: H+/ H-  

TRAVEL TIME 
on stairs 

MOBILITY 

AWARENESS 

EVACUATION 
PLAN  

PANIC ? 

14. BASIC  
TRAVEL TIME 

15. REACTION + 
TRAVEL  TIME 
CORRECTION : p 

16. REQUIRED SAFE  
EGRESS  TIME  (RSET) 

E. RESCUE PRIORITY   
CORRECTION : factor t 
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SUBSYSTEM F : WATER SUPPLIES 
 

 
 
 

FIRE LOAD  

PUBLIC or OPEN  
WATER STORAGE 

RATIO  REQUIRED / 
AVAILABLE QUANTITY 

17. GENERAL WATER 
SUPPLY EFFECTIVINESS 
AND RELIABILITY in 
factor W 

NETWORK SIZE 

NETWORK PRESSURE 

BUILDING HEIGHT 

RATIO REQUIRED /  
AVAILABLE FLOW 

RATIO REQUIRED / 
AVAILABLE PRESSURE  

BUILDING PERIMETER 

HYDRANTS 

CONNECTION POINTS 
AVAILABLE 

INEXHAUSTIBLE PUBLIC / 
PRIVATE WATER STORAGE  

OWNERS' CONTROL 

PUMPS' ENERGY SUPPLY  

IMPROVED + RELIABLE 
WATER SUPPLIES  FIRE FIGHTING ONLY 

18. sub SPECIAL 
PROTECTION  

F. WATER SUPPLIES 
QUANTITY / RELIABILITY 
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NETWORK FOR OCCUPANTS' RISK. 
 

 
 
 
 

LOSS POTENTIAL: 
What can burn ? 
 

Fire growth: 
build-up of hot 
gases layer inside 
compartment 

Fire load immobile Qi 

Fire load mobile Qm  

2. Total fire load  
- growing phase 
- decline phase 
= factor q 

3. Fire growth 
speed = factor i 

Flammable content ? 
Subfactor  T 

Reaction to fire of 
surfaces :  
subfactor M 

Available surface 
for fire spread ? 
Subfactor m 4. Hot layer build-up.  

= factor v 

Heat venting 
through openings in 
walls and ceiling  

Ceiling height:   
Hot / cold gas 
layers  

C1. AUTOMATIC  EXTINGUISHING SYSTEMS 
See ESCAPE FACTOR  U  

B1. FIRE FIGHTING BY 
OCCUPANTS / STAFF 

MANUAL MEANS, 
TRAINING: see at: 
NORMAL PROTECTION 

A1. DISCOVER / 
NOTIFY: See at:  
PROTECTION (N & U) 

IGNITION  SOURCES  
Subfactor a in A 

NATURAL CAUSES,  
HUMAN ERRORS 
  A0 =1.6 1. ACTIVITY  

RELATED 
IGNITION 

HEATING SYSTEMS 

ELECTRICAL EQUIPMENT 

EXPLOSION HAZARDS 
USE of FLAMMABLES OTHER HAZARDS 

THREAT INCREASES:  
see next page 

LOW 
THREAT 

MAIN and SECONDARY 
ACTIVITIES 
 

19. AVAILABLE SAFE EGRESS 
TIME (ASET) : subfactor r 
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Fire expands inside 
the compartment ,  
still controllable by 
fire brigade  

8. ACCESSIBILITY of 
COMPARTMENT : factor z 

7. LEVEL(S) : factor e 

HEIGHT 

ACCESS TO 
BUILDING 

Flashover inside 
compartment 

OCCUPANTS 
RESCUED 

CATASTROPHY 

THREAT INCREASES 
see previous page 

D1. RESCUE OPERATIONS  
AT FIRE SCENE 

E1. EVACUATION PERIOD: 
subfactor t 
 

F1. REDUCED EXPOSURE 
See ESCAPE FACTOR U 
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SUBSYSTEM A1 : DISCOVERY AND NOTIFICATION. 
 

 
 
 

FIRE DETECTED BY PEOPLE : HUMAN 
PRESENCE or WATCH SERVICE 

MANUAL FIRE 
ALARM DEVICES 

CALL TO FIRE BRIGADE WARNING TO OCCUPANTS 

20. FIRE ALARM 
SYSTEM  EFFICIENCY 
subfactors in N & U 

SPRINKLERS 

SMOKE /  FLAME 
DETECTORS 

HEAT DETECTORS 

SYSTEM SUPERVISED  

ZONE / POINT 
IDENTIFICATION 

D1. FIRE BRIGADE 
ON FIRE SCENE 

ORGANISED EVACUATION 

B1. FIRE FIGHTING by 
OCCUPANTS / STAFF  

LESS THAN 300 
PERSONS 

CRITICAL AREAS 
ONLY 
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SUBSYSTEM B1: FIRE FIGHTING  BY OCCUPANTS and STAFF  
 

 
 
 
SUBSYSTEM C1 : AUTOMATIC EXTINGUISHING SYSTEMS. 
 

 
 
 
SUBSYSTEM D1: FIRE BRIGADE ON FIRE SCENE. 
 

 
 
 
 

EXTINGUISHERS HOSE STATIONS FF EDUCATION  WARNING 

11.STAFF FIRE FIGHTING 
SUCCESS RATE in factor N 

FIRE STOPPED:  
NO EVACUATION   

LOW 
THREAT 

FULL SPRINKLER PROTECTION 

SINGLE SHOT AUTOMATIC 
AREA/ ROOM PROTECTION  

RELIABILITY LEVEL 

21. SYSTEMS 
SUCCESS RATE 
in factor U 

FIRE / SMOKE  
DEVELOPMENT 
SLOW DOWN  

SPRINKLER PROTECTION 
in CRITICAL AREAS 

SMOKE VENTING 
ACTUATED BY 
DETECTION 

LOW 
THREAT 

CALL TO FIRE BRIGADE TIME TO FIRE SCENE FIRE BRIGADE 
STRENGTH 

22.FIRE BRIGADE SUCCESS RATE in factors N & U 

D1. FIRE BRIGADE  
AT FIRE SCENE 

OCCUPANTS 
ASSISTANCE & RESCUE 
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SUBSYSTEM E1: EVACUATION PERIOD 
 
  

 
 
 
SUBSYSTEM F1: REDUCED EXPOSURE  
 
 

  
 
 
 
 
 
 

NUMBER OF 
PERSONS:  X 

NUMBER OF  
EXITS UNITS: x 

LENGTH : l 

WIDTH : b 

EXIT PATH  
OPTIONS : k 

TRAVEL TIME  
in compartment 

TRAVEL TIME 
through exits 

VERTICAL TRAVEL 
DISTANCE: H+/ H-  

TRAVEL TIME 
on stairs 

MOBILITY 

AWARENESS 

EVACUATION 
PLAN  

PANIC ? 

14. BASIC  
TRAVEL TIME 

15. REACTION + 
TRAVEL  TIME 
CORRECTION : p 

16. REQUIRED SAFE  
EGRESS  TIME  (RSET) 

E1. EVACUATION   
PERIOD : factor t 

SUBCOMPARTMENTS 

RATING of SEPARATIONS 

PROTECTED  

SMOKEPROOF 

STAIRWAYS 

HORIZONTAL EXITS 

CAPACITY  

EXTERIOR 

(TOBOGGANS) 
COMPLETE 
SIGNAGE 

SMOKE / FIRE SLOW DOWN 

AREAS OF REFUGE 

23. SHORTER EVACUATION  
TIME  subfactors in U 

F1. REDUCED 
EXPOSURE 
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NETWORK FOR ACTIVITIES' RISK. 

 
 
 
 
 
 
 
 
 
 
 

FIRE STARTS :  
Which functions can  
get  impaired ? 
 

Fire load mobile Qm  

3. Fire growth 
speed = factor i 

Flammable content ? 
Subfactor  T 

Reaction to fire of 
surfaces: subfactor M 

Available surface for 
fire spread ?  
Subfactor m 

4. Hot layer build-up.  
= factor v 

Heat venting 
through openings in 
walls and ceiling  

Ceiling height:   
Hot / cold gas layers  

C AUTOMATIC  EXTINGUISHING SYSTEMS 
See SPECIAL PROTECTION 

B.FIRE FIGHTING BY 
OCCUPANTS / STAFF 

MANUAL MEANS, 
TRAINING: see at: 
NORMAL PROTECTION 

A. DISCOVER / NOTIFY: See 
at: PROTECTION (N & S) 

D.FIRE FIGHTING  
AT FIRE SCENE 

IGNITION  SOURCES  
Subfactor a in A 

NATURAL CAUSES,  
HUMAN ERRORS 
  A0 =1.6 1. ACTIVITY  

RELATED 
IGNITION 

MAIN and SECONDARY 
ACTIVITIES 
 

HEATING SYSTEMS 

ELECTRICAL EQUIPMENT 

EXPLOSION HAZARDS 
USE of FLAMMABLES OTHER HAZARDS 

SMALL 
DAMAGE 

FIRE GROWS 

MEDIUM  
DAMAGE 

FIRE  
EXPANDS 
See next  p. 
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Fire expands inside 
the compartment ,  
damaging 
equipment and 
utilities 

5. SIZE and SHAPE of 
COMPARTMENT  : factor g 

7. ACCESSIBILITY of 
COMPARTMENT : factor z 

LENGTH 

WIDTH 6. LEVEL(S) : factor e 

HEIGHT 

LARGE 
DAMAGE 

F. WATER SUPPLIES 
QUANTITY / RELIABILITY 

FIRE EXPANDS 
See previous page 

SUBCOMPARTMENTS 

ACCESS TO 
BUILDING 

10. PROPERTY VALUE  
AT RISK : subfactor c 

MONETARY VALUE 

REPLACEABLE ? 

24. ADDED VALUE  : factor d 
TYPE OF ACTIVITY 
 

FINANCIAL DATA 

25.LOCAL PROTECTION  
SUCCES RATE: Subfactor in Y  LOCAL DETECTION  

LOCAL SPRINKLERS 

LOCAL AUTOMATIC 
EXTINGUISHMENT 

25.SALVAGE  ORGANISATION 
SUCCES RATE : subfactor in Y 

FINANCIAL DATA  
PROTECTED 

REPAIR CAPACITY RELOCATION of 
ACTIVITIES 

SPARE PARTS 
AVAILABLE 

RELOCATION 
AGREEMENTS 

MULTIPLE SITE 
PRODUCTION 
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Explanation of the 3 risk networks. 
 
The networks begin with the basic probability that a fire starts by "accident" : a lightning 
strikes, a human error, the cat jumps and turns over a burning candle… This basic probability  
gives the value of Ao = 1.6. 
 
Node 1. In a number of situations, there are additional ignition sources present, linked to main 
and secondary activities, the heating systems, electrical equipment, the use of inflammable 
products, etc. These items define the value of factor a and increase the probability of fire 
occurrence and hence increase the value of the risk . 
 
Node 2. An ignition source is not sufficient for a fire, there must be something to burn: This is 
defined as the fire load, split up in a fixed "immobile" fire load from all the building products, 
and a "mobile" fire load from the contents.  The "immobile" fire load influences also the 
evacuation environment (factor r)  and the "mobile" fire load plays a role in the build-up of the 
hot gases layer (factor v). Factor q represents the fire load in the risk calculation 
 
Node 3. Once a fire has started , it will grow at a certain speed: a fast growing fire will 
increase the risk and factor i copes with that. The fire growth is defined by 3 sub factors : 
flammability of the content (sub factor T), reaction to fire characteristics (sub factor M) , and 
available surface for fire growth (sub factor m). The reaction to fire characteristics also play a 
part in factor r. 
 
Node 4. As a fire grows, a hot gas layer is built up at the ceiling. The feed for this layer comes 
mainly from the content or mobile fire load, and the layer development can be controlled by 
smoke venting.  The ceiling height defines the space available for the hot and cold layers. This 
is reflected by factor v. 
 
Subsystem A. In many cases, the occupants and/or the staff can extinguish the fire in its 
growing phase with only small damage. The success rate of these first interventions depends 
on the speed of discovery and notification, which are evaluated by the subsystem A discovery/ 
notification.   
 
Subsystem B. The success of the first intervention depends also on the available means as 
well as on the training of the staff: this is evaluated in subsystem B , fire fighting by occupants 
and staff. 
 
Subsystem C. When automatic protection such as sprinklers is installed, the fire will be 
controlled very fast in most cases: The success rate of the automatic protection is evaluated by 
subsystem C.  
 
Subsystem D. If the fire is not controlled yet by the staff and/or sprinklers, the growing fire 
will be tackled by the fire brigade. It will take some time for the fire brigade to reach the fire 
scene: This and the strength of the fire brigade is considered in subsystem D: fire brigade at 
the fire scene.   
 
Subsystem E. At the fire scene, the fire brigade may have to give priority to rescue 
operations, reducing the effectiveness of the fire fighting: this priority is measured by 
subsystem E , that includes the elements to calculate factor t (evacuation time). 
 
Nodes 5, 6 and 7. The success of the fire fighting operations before flash-over occurs depends 
much on the local conditions : size and shape of the compartment, level and accessibility of 
the fire compartment: factors g, e and z are used to evaluate this. 
 
Subsystem F. Fire fighting success depends also on the availability and the reliability of the 
water supplies: this is considered in subsystem F, combining the water supplies factor W and 
sub factors of S. 



F.R.A.M.E.  

18 

 
Node 8. If flash-over occurs, the total content of the compartment will certainly be lost. It will 
depend on the structural fire protection whether a building will collapse after flash-over. Factor 
F considers the structural fire protection and the probability of building collapse.   
 
Node 9.  Whatever the size of the loss is , the  actual cost will depend on the value of the 
content, which is evaluated by sub factor c. 
    
Subsystem A,  discovery/ notification.  
This subsystem evaluates the probability of a successful early evacuation and intervention. It 
takes into consideration the presence or absence of manual and automatic fire detection and 
notification systems as well as the reliability and capabilities of such systems. In node 10, the 
result is split up between sub factors of N, normal protection and S, special protection. 
 
Subsystem B, fire fighting by occupants and staff,  takes into account the presence of portable 
extinguishers, hose reels, and staff training. In node 11, it gives a combination of sub factors 
of N, normal protection. 
 
Subsystem C, automatic extinguishing systems : takes into account the presence of automatic 
extinguishment systems like sprinklers covering a complete compartment. In node 12, it 
groups those  sub factors of S that consider the existence  and reliability of such systems.    
 
Subsystem D, fire brigade at the fire scene : takes into account the arrival time of the fire 
brigade, the type and strength of the brigade and in node 13, it is split up between sub factors 
of N and S. 
 
Subsystem E, evacuation time. 
In node 14 the travel time inside the compartment, through exits and on stairs for 
independent and mobile persons is calculated. Node 15 considers sub factor p which gives a  
correction for mobility, organisation and risk awareness .   
 
The combination of both in node 16 defines the RSET, the required safe egress time to leave 
the building. The higher this evacuation time is, the longer the exposure is for life safety, 
hence an increase in risk. Equally, the fire brigade will spend more time on rescue operations, 
thus reducing the effectiveness of fire fighting.     
 
Subsystem F, water supplies:  
Node 17 considers the type of water supplies available for fighting, the quantity compared with 
the fire load, the distribution system,  as  defined by factor W.  Large quantities, reliability, 
redundancy and energy supplies are combined through sub factors of S  in node 18. 
 
For the life safety risk network a somehow different combination is made.  
 
Nodes 1, 2, 3, and 4  come back in the network, but the impact of the subsystems A1, B1 and 
C1 is not same for life safety as for property protection, hence a slightly different calculation. 
 
In node 19, the "immobile" fire load and the reaction to fire characteristics (sub factor M) are 
combined to evaluate the ASET,  the available safe egress time. Factor r, the environment 
factor considers the speed of fire and smoke growth and the effect of it on the life safety risk. 
 
Subsystem A1 : discovery/ notification. This subsystem evaluates the probability of a 
successful early evacuation and intervention. It takes into consideration the presence or 
absence of manual and automatic fire detection and notification systems as well as the 
reliability and capabilities of such systems. It is split up in node 20 in sub factors of N, normal 
protection and U , the escape factor. 
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Sometimes evacuation may be not necessary, as the fire is controlled by the first intervention 
by the staff: this is evaluated in subsystem B1, which has the same components as 
subsystem B. 
 
Node 5 is not present in the life safety network:  size and shape of the compartment are 
considered in the evacuation time calculation.  
  
When automatic protection such as sprinklers is installed, the fire will be controlled very fast in 
most cases, reducing the need for a total evacuation. The success rate of the automatic 
protection is evaluated by subsystem C1, automatic extinguishment systems.  
 
Subsystem C1 takes into account the presence of automatic extinguishment systems, be it for 
a complete compartment or locally in a high risk zone. In node 21, it contains those  sub 
factors of U  that consider the existence of such systems. Reliability of water supplies is not an 
issue for life safety and is not considered.    
 
If the fire is not controlled yet by the staff and/or sprinklers, the growing fire will be tackled by 
the fire brigade. It will take some time for the fire brigade to reach the fire scene: This and the 
strength of the fire brigade is considered in subsystem D1, fire brigade at the fire scene. In 
node 22 it is split up between sub factors of N and U. 
 
People are at risk as long as they are in the building on fire. This is measured by subsystem 
E1, which is identical to subsystem E. 
 
However, the occupants can be in safety in a shorter time , when measures are taken that 
shorten the exit travel time, by redundant evacuation means, and by additional barriers for 
smoke and heat propagation. This is measured in subsystem F1. In node 23 this is 
considered by sub factors of U. 
 
If flash-over occurs, all people still present will be killed. Therefore , the compartment shall be 
evacuated before flash-over occurs.  It means that the structural fire protection plays no 
significant role for the safety of the occupants and shall not be considered as beneficial for life 
safety. Factor F is not taken into account.   
 
For the activities' risk network an other combination of risk factors is used. 
 
Nodes 1 "ignition sources", 3 "fire growth", and 4 "smoke and heat ventilation" come back in 
the network. The duration of the fire has no considerable influence on the activities' risk. 
Hence the node 2 (fire load factor q) is not considered.  
 
Subsystems A, B, C and D play a similar role as for the property risk and come back in this 
network.  
 
Node 5 "compartment size and shape" , 6 "levels",  and 7 "accessibility" define the growth of 
fire damage from small to medium damage in a similar way as for the property risk. 
 
Node 10 "property value at risk" defines the size of the cost of any fire loss, while subsystem F 
"water supplies" is taken into account to evaluate the water supply resources for the fire 
brigade and sprinkler systems.  
 
Node 24 evaluates the dependency of the activities on that particular location by considering 
the added value generated at that place. 
 
Node 25 considers the existence and success rate of local systems that are installed to protect 
areas or equipment with a high impact on business continuity.  
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And finally node 26 brings up all organisational measures that can be taken to speed up a 
restart after a fire, thus reducing the impact on the activities.  


