
Hidden area 
fire becomes 
established

7. Fire: 7.1 Aircraft 
electrical systems 
on large CAT fixed 

wing aircraft

Flt Crew perform non-
normal procedure in 
response to alerts/  

warnings (e.g. 
isolating systems)

Aircraft Operator

Prevention

Poor

Policy/ Procedure

Smoke detector 
equipment alerts Flt 
Crew to presence of  

smoke

Manufacturer

Prevention

Poor

Engineered devices

Aircraft's automated 
circuit protection 

devices remove power  
from the system

Manufacturer

Prevention

Good

Engineered devices

MRO maintains wire 
run areas free of 

significant 
combustible material 

or fluid leak 
contamination

MRO

Prevention

Good

Policy/ Procedure

MRO inspections 
identify and correct  
wiring that has been 

degraded by 
environmental 

exposure or mis-
handling

MRO

Elimination

Good

Policy/ Procedure

Maintenance Staff 
adhere to good 

engineering practices  
and EWIS procedures  
to ensure no adverse  

effect/ damage to 
wiring during 

maintenance activities

MRO

Elimination

Good

Policy/ Procedure

MRO completes 
maintenance and 

repairs to electrical 
system in accordance  

with relevant 
specifications and 

procedures

MRO

Elimination

Good

Policy/ Procedure

Installer completes 
electrical 

modifications in 
accordance with the  

design data

MRO

Elimination

Good

Policy/ Procedure

Design organisation/  
STC holder ensures  

that modification and 
parts comply with 

design standards and 
regulations

Approved Design 
Organisation

Elimination

Very Good

Policy/ Procedure

1. Electrical 
overheat or arcing 

event (e.g. due 
chaffing or 

component failure)

Constant exposure

Designer's quality 
management system 
and design assurance  

process

Approved Design 
Organisation

Very Good

Policy/ Procedure

Incorrect 
application or 

misinterpretation 
of design 
standards

Regulatory bodies  
receive feedback from 
industry so the design  

standards are 
amended accordingly 

(e.g. EASA, FAA)

Regulator

Good

Policy/ Procedure

Design standards  
and qualification 
process is not fit 

for purpose

Installer's quality 
management system 
ensures appropriate  

standard

MRO

Very Good

Policy/ Procedure

Installer provides 
appropriate staff 

training to ensure 
proficiency

MRO

Good

Training/ proficiency

Installation 
activities not 
carried out in 

accordance with 
the specification 

or procedure

Installer's quality 
management system 
ensures appropriate  

standard

MRO

Good

Policy/ Procedure

Installation 
instructions are 

inadequate

Designer's quality 
management system 
ensures appropriate  

standard

Approved Design 
Organisation

Very Good

Policy/ Procedure

The specification 
or design of the 

repair is 
inadequate

Non-compliance 
with procedures 

due to human 
factors (e.g. 

environmental 
conditions)

MRO has established 
'Just Culture' to 

encourage reporting

MRO

Good

Policy/ Procedure

Accidental 
damage not 

detected/ reported 

Non-compliance 
with procedures 

due to human 
factors (e.g. 

environmental 
conditions)

Wiring areas not in 
inspection 

schedule due to 
access difficulties

MRO's quality 
management system 
ensures appropriate  

standard

MRO

Good

Policy/ Procedure

MRO complies with 
EWIS training 

requirements to 
ensure staff 
proficiency

MRO

Very Good

Training/ proficiency

Inspections not  
performed 

adequately due to  
a lack of 

understanding or  
awareness of the 

requirements

Ineffective 
inspections due to 

human factors 
(e.g. 

environmental 
conditions)

Wiring areas not in 
inspection 

schedule due to 
access difficulties

Inspection 
schedule does not  

address 
contaminated 

thermal acoustic 
linings adequately

MRO's quality 
management system 
ensures appropriate  

standard

MRO

Good

Policy/ Procedure

MRO provides staff 
training in good 

practices to ensure 
proficiency

MRO

Good

Training/ proficiency

Poor maintenance 
practices

The device is not  
effective against 
the specific fault 
(e.g. thermal CBs 
ineffective against  

intermittent 
shorts)

Flt or Cabin Crew 
adhere to circuit reset  

SOPs

Aircraft Operator

Good

Policy/ Procedure

Flt or Cabin Crew 
reset circuit 

inappropriately

Smoke source not  
in area where 

detectors are fitted 
(e.g. not detected 

or delayed 
detection)

Flt Crew refer to other 
system information to 
diagnose the problem

Aircraft Operator

Poor

Training/ proficiency

Flt Crew 
uncertainty as to 
the actual source 

of the smoke

Flt Crew unable to 
identify the real 
problem due to 

multiple seemingly 
unrelated alerts/ 

warnings

Flt Crew use best  
judgement in 

managing fault

Aircraft Operator

Poor

Training/ proficiency

The procedure is 
ineffective (or 

there is no 
procedure) in 
regards to the 

specific problem

Flt Crew perform non-
normal procedure in 
response to alerts/  

warnings (e.g. 
isolating systems)

Aircraft Operator

Prevention

Poor

Policy/ Procedure

Smoke detector 
equipment alerts Flt 
Crew to presence of  
smoke in the battery 

area

Manufacturer

Prevention

Poor

Engineered devices

Temperature sensors  
detect abnormal 
aircraft battery 

temperature and alert  
Flt Crew (Nicad and Li-

ion types)

Manufacturer

Prevention

Good

Engineered devices

Aircraft Operator 
quality assurance  

processes to ensure  
procurement of 

legitimate replacement 
parts/batteries

Aircraft Operator

Elimination

Good

Policy/ Procedure

Aircraft manufacturer  
quality assurance  

processes to ensure  
compliance with 
design standards 

during manufacture of  
the batteries

Manufacturer

Elimination

Good

Policy/ Procedure

Design organisation  
ensures that design of  

battery system 
complies with design 

standards and 
regulations

Approved Design 
Organisation

Elimination

Good

Policy/ Procedure

2. Thermal 
runaway of aircraft  

equipment 
batteries (e.g. ELT 

or main aircraft 
battery)

Constant exposure

Designer's quality 
management system 
and design assurance  

process

Approved Design 
Organisation

Very Good

Policy/ Procedure

Incorrect 
application or 

misinterpretation 
of design 
standards

Regulatory bodies  
receive feedback from 
industry so the design  

standards are 
amended accordingly 

(e.g. EASA, FAA)

Regulator

Good

Policy/ Procedure

Design standards  
and qualification 
process is not fit 

for purpose

Aircraft 
manufacturer 
quality control 

does not cover all  
aspects of the 

battery 
manufacturers 

operation

Aircraft Operator's 
QMS identify non-

adherence to 
procurement process  
and issue corrections

Aircraft Operator

Good

Policy/ Procedure

Aircraft Operator's 
procurement 
activities not 
carried out in 

accordance with 
correct procedure

Aircraft Operator's 
QMS identify non-

adherence to 
procurement process  
and issue corrections

Aircraft Operator

Poor

Policy/ Procedure

Bogus parts

Sensors only fitted 
to main aircraft 

batteries (e.g. not 
to batteries such 

as ELT)

Smoke source not  
in area where 

detectors are fitted 
(e.g. not detected 

or delayed 
detection)

Flt Crew refer to other 
system information to 
diagnose the problem

Aircraft Operator

Poor

Training/ proficiency

Flt Crew 
uncertainty as to 
the actual source 

of the smoke

Flt Crew unable to 
identify the real 
problem due to 

multiple seemingly 
unrelated alerts/ 

warnings

Flt Crew use best  
judgement in 

managing fault

Aircraft Operator

Poor

Training/ proficiency

The procedure is 
ineffective (or 

there is no 
procedure) in 
regards to the 

specific problem

Fire contained via use  
of fire resistant 

materials and self 
extinguishes

Aircraft Operator

Reduction

Poor

Engineered devices

Flt Crew alerted to fire 
via human senses 
(e.g. Cabin Crew or 

Passengers)

Aircraft Operator

Reduction

Good

Human Sensory

Flt Crew alerted to fire 
via automated 

detection systems

Aircraft Operator

Reduction

Poor

Engineered devices

Flt and Cabin Crew 
aggressively pursue  
fire using portable 

extinguishing 
equipment

Aircraft Operator

Reduction

Poor

Training/ proficiency

Flt Crew perform 
diversion procedures  
to recover the aircraft  
to the ground rapidly

Aircraft Operator

Reduction

Poor

Policy/ Procedure

Non-survivable 
cabin environment  

and/or Loss of 
Control (airborne)  

leading to fatalities

Also see Fire bowtie 
7.2  

Fire damages 
flight control 

systems or aircraft 
structural integrity

Fire comes into 
contact with 

hazardous cargo 
and accelerates/  
generates toxic 

fumes

Aircraft Operator 
provides emergency 
procedure training 

that encourages 
conservative 
assessments

Aircraft Operator

Good

Training/ proficiency

Aircraft Operator 
provides Cabin Crew 

CRM training that 
encourages pro-active  

communication 
between cabin and 

flight deck

Aircraft Operator

Very Good

Training/ proficiency

Flt Crew 
underestimate the 

severity of the 
situation and delay 

initiation of 
descent

Emergency landing in  
unprepared area (or  

ditching)

Aircraft Operator

Very Poor

Training/ proficiency

Lack of suitable 
aerodrome within 

the time frame 
available

ATCO assists with 
identification of 

landing area (and 
provides vectors to 
reduce workload)

ANSP

Very Good

Policy/ Procedure

Aircraft Operator 
provides emergency 
procedure training 

that encourages 
diversion prioritisation 

Aircraft Operator

Good

Training/ proficiency

High workload 
delays 

identification of 
nearest suitable 

landing area

Flt Crew don smoke 
goggles and oxygen  
masks in accordance  

with SOPs

Aircraft Operator

Very Good

Policy/ Procedure

Flt Crew 
incapacitated by 
smoke or fumes

Flt Crew don smoke 
goggles

Aircraft Operator

Very Poor

Policy/ Procedure

Flt Crew perform 
smoke extraction 

procedures

Aircraft Operator

Good

Policy/ Procedure

Flt Crew can not  
refer to 

instruments or see 
outside due smoke

Fire burns through 
pressurised 

oxygen system 
supply lines and 

accelerates

Scale of fire is 
beyond the 

capacity of on-
board 

extinguishers

Crew use panel  
removal tool to gain 

access

Aircraft Operator

Poor

Policy/ Procedure

Fire is in an area 
of the aircraft that 

is not normally 
accessible (e.g. 

difficulty in 
identifying and 
fighting source)

Crew use of protective  
equipment (e.g. smoke 

hood, gloves)

Aircraft Operator

Good

Policy/ Procedure

Crew difficulty in 
approaching fire 

due to heat, smoke 
or fumes

Aircraft Operator 
provides emergency 

equipment training to 
ensure proficiency

Aircraft Operator

Good

Training/ proficiency

Incorrect use of 
hand held 

extinguisher

Fire source not in 
area where 

detectors are fitted 
(e.g. not detected 

or delayed 
detection)

Flt Crew refer to other 
system information to 
diagnose the problem

Aircraft Operator

Poor

Training/ proficiency

Flt Crew 
uncertainty as to 
the actual source

Detection only 
occurs once the 

fire is well 
established

Aircraft Operator 
provides emergency 

procedures training to  
ensure Cabin Crew are  

aware of need for  
prompt response and 

accurate reporting

Aircraft Operator

Very Good

Training/ proficiency

Cabin Crew report  
to Flt Crew 

delayed, 
inaccurate or 

unclear

Limited 
capabilities of 

materials

Limited availability 
of automatic 
extinguishes

Fire contained via use  
of fire resistant 

materials and self 
extinguishes

Aircraft Operator

Reduction

Poor

Engineered devices

Flt Crew alerted to fire 
via human senses 
(e.g. Cabin Crew or 

Passengers)

Aircraft Operator

Reduction

Good

Human Sensory

Flt Crew alerted to fire 
via automated 

detection systems

Aircraft Operator

Reduction

Poor

Engineered devices

Flt Crew (or 
Engineering staff)  

alerted to fire by third 
party outside of the 

aircraft 

Misc. Third Party

Reduction

Good

Training/ proficiency

Flt Crew and Cabin 
Crew perform aircraft  

evacuation

Aircraft Operator

Mitigation

Very Good

Policy/ Procedure

Aerodrome 
emergency response  
plan implementation  

(e.g. RFFS 
deployment)

Aerodrome Operator

Mitigation

Good

Policy/ Procedure

Non-survivable 
cabin environment  

(on the ground) 
leading to fatalities

Also see Fire bowtie 
7.2  

Aerodrome Operator  
carries out recurrent  

training exercises

Aerodrome Operator

Good

Training/ proficiency

Inadequate 
proficiency in 

execution of plan 
due to limited 

exposure to actual  
events

ATCO provides SMR 
based guidance to the  

RFFS

ANSP

Good

Policy/ Procedure

Delayed 
emergency vehicle 

response due to 
access or visibility 

issues

Aircraft Operator 
provides emergency 

procedures training to  
ensure decision 

making proficiency

Aircraft Operator

Very Good

Training/ proficiency

Flt or Cabin Crew 
hesitancy in 

initiating 
evacuation 

Fire or smoke 
must escape 

aircraft before 
third party 

detection possible

Third party contacts  
RFFS directly

Misc. Third Party

Good

Policy/ Procedure

Flight deck 
unattended (no 
communication 

possible)

Fire source not in 
area where 

detectors are fitted 
(e.g. not detected 

or delayed 
detection)

Detection only 
occurs once the 

fire is well 
established

Aircraft Operator 
provides emergency 

procedures training to  
ensure Cabin Crew are  

aware of need for  
prompt response and 

accurate reporting

Aircraft Operator

Very Good

Training/ proficiency

Cabin Crew report  
to Flt Crew 

delayed, 
inaccurate or 

unclear

Flt or Cabin Crew 
disregard warning 

due to 
desensitization by 

history of false 
warnings from 

ground equipment

Limited 
capabilities of 

materials

Limited availability 
of automatic 
extinguishes
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