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EXECUTIVE SUMMARY

IFALPA believe� that the re�ult� from the indu�try initiative on �moke and fire following the Swi��air 111 acc
ident �hould become indu�try be�t practice and be implemented worldwide. IFALPA believe� that a follow-up
 initiative i� nece��ary to develop further indu�try guideline� to improve �afety. Thi� follow-up programm
e mu�t addre�� the following item�:

• Aircraft de�ign

• Fire detection and fire-fighting

• Protection of crew and pa��enger�

• Impact of new material�

• Survivability

In addition to the obviou� and �ignificant improvement in �afety for the travelling public, adoption of the exi�
ting recommendation� and tho�e thrown up by a further �tudy are likely to yield con�iderable benefit in the redu
ction of nui�ance diver�ion�, a� well a� the expo�ure to liability from future legal action ari�ing from longer ter
m health problem�.

BACKGROUND

Since the beginning of the indu�try fire ha� been one of the greate�t threat� to the �afety of the travelling publi
c. While advance� have been made to reduce the ri�k�, the danger po�ed by fire and �moke remain� a �ignifican
t threat.

The problem i� a��e��ing the �cale of the threat po�ed by a fire or �moke event. Current fire warning �y�tem� do 
not di�criminate between a contained fire and a fire which may be uncontrolled and pre�ent a �ignificant th
reat to flight �afety. In 1999, the US FAA recorded over 1,000 incident� where �moke or fire were reported. Of
 the�e, 360 re�ulted in emergency or precautionary landing� of commercial airliner�. In other word�, nearly on
e incident a day. A 2003 report of a �tudy into emergency or precautionary landing� of Extended Twin Operati
on� (ETOPS) aircraft �howed that incident� involving �moke or fire were the �econd mo�t frequent cau�e of d
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iver�ion�, accounting for 20% of diver�ion�. The �tudy concluded that ETOPS aircraft are twice a� likely to diver
t for �moke or fire condition� compared with engine problem�.

In addition to the �afety i��ue�, the�e diver�ion� po�e a �ignificant financial co�t to airline�. One �tudy �howed 
that the average co�t of a �ingle diver�ion by a wide body airliner i� between US$89,400 and US$181,800 wh
en all the factor� were con�idered.
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THE INDUSTRY INITIATIVE ON FIRE AND SMOKE

Following the recommendation� a� publi�hed by the Canadian TSB after the Swi��air 111 accident, IFALP
A �upported and participated in the indu�try initiative on �moke and fire. The re�ult� of thi� initiative dealing wit
h procedure� and checkli�t� for in-flight fire were publi�hed in 2003.

Unfortunately, the�e recommendation� have not yet been adopted and turned into be�t indu�try practice by all oper
ator�. A� a re�ult, the potential �afety improvement that the�e recommendation� would bring ha� been withheld fr
om pa��enger� and crew�. IFALPA argue� that the implementation of the�e new procedure� �hould be of paramo
unt importance due to the potential ri�k and the �eriou�ne�� of the con�equence� �hould a fire break out in flight.
 In 2005, the Federation detailed it� policy on on-board fire-fighting capability in IFALPA Annex 6 which �tate�
, “IFALPA believe� that in any ca�e of po��ible fire or �moke in the aircraft, the �moke and fire-fighting operatin
g procedure� �hould reflect the need to prepare to land the aircraft expeditiou�ly, within a time frame that
 will minimize the po��ibility of an in-flight fire being ignited or �u�tained.”

FOLLOW-UP INITIATIVE

Further recommendation� from the Canadian TSB and other Inve�tigating authoritie� call for further inv
�tigation of the impact� of fire and �moke. IFALPA al�o ha� police� which mu�t be addre��ed a� part of th
� much-needed follow-up. In IFALPA´� view the following area� mu�t be addre��ed:

AIRCRAFT DESIGN

IFALPA Annex 8.4.1. Fire Precaution� �tate�, “IFALPA believe� that the mo�t effective way to avoid in fligh
t fire or �moke i� proper de�ign and proper maintenance in order to avoid a po��ible ignition, fire propagatio
n, and acce��ibility.” Thi� mean� that the overall de�ign �hould minimize the po��ibility of an in-flight fire, u�i
ng be�t indu�try practice and fire-�uppre��ing material�. Thi� include� fuel tank ignition prevention a� well 
� the u�e of material� that do not emit fla�h fire ga�e�, poi�onou� ga�e�, or particle�.

�e of advanced electrical �y�tem� like “�elf-healing electrical cable�”, improved modern “trip-free” circuit breake
�, �hould be mandatory. Detector� for �moke and/or toxic ga�e� could be incorporated into the air-conditio
ning �y�tem and/or bleed-air �y�tem. Fire and �moke condition warning� �hall remain active, a� long a� th
e condition exi�t�.
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FIRE DETECTION AND FIRE-FIGHTING

IFALPA policy on in-flight fire-fighting capability wa� e�tabli�hed in 2005 and can be found in IFALPA Ann
ex 6: “IFALPA believe� that flight crew� �hould be provided with a �y�tem, who�e element� are complement
ary and optimized to provide the maximum probability of detecting and �uppre��ing any in-flight fire.”

For IFALPA Provi�ion� on fire protection of cargo compartment�, plea�e �ee 19POS02 – Fire Protection of Ca
rgo Compartment�, http�://www.ifalpa.org/publication�/library/fire-protection-of-cargo-compartment�--2927.

In order to make thi� a reality, a review of the fire critical area� i� required; a��e��ing place� like the galley�, 
the IFE (In-Flight Entertainment) control area� in the cabin, the overhead area�, and other place� that cannot ea�ily
 be acce��ed during flight. The�e area� mu�t be equipped with fire detection and fire-fighting equipment, includi
ng hand-held fire extingui�her� and �moke hood�, where required.

Fire extingui�her� �hall be equipped with �upplemental di�charge exten�ion�. For difficult-to-acce�� area�, ded
icated di�charge point� with in�talled exten�ion tube� would improve the effectivene�� and reaction time of 
fire-fighting procedure�. Appropriate training of the crew� ha� to be a��ured.

Turning to the cargo area�, evidence clearly �how� that an unambiguou� �ituational awarene�� of the �everity
 of the threat cau�ed by a fire and �moke �ituation on board enable� the crew to take the appropriate action� to �av
e the aircraft, it� pa��enger� and crew.
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IFALPA Annex 8 deal� with thi� area in a policy e�tabli�hed in 2008 which �tate�: “All cargo compartment� �hall ha
ve fire detection and extingui�hing capability, and the a��ociated control� for thi� equipment �hall be readily acc
�ible to all flight crew when �eated at their work �tation�.”

For thi� to be po��ible, all cargo area� mu�t be equipped with up-to-date fire detection and fighting equipment, givin
g the flight crew a clear under�tanding of the actual �ituation. All Cla�� D cargo compartment� �hall be upgraded
 to Cla�� C.

TOXICITY OF MATERIALS USED IN THE AIRCRAFT

The greate�t care mu�t be taken in the �election and u�e of all material� �upplied in the interior of the aircra
ft with regard to it� capability of incapacitating or harming all on board the aircraft, e�pecially when expo�ed t
o heat or pre��ure, with the health of the crew and pa��enger� a� a primary goal.

� �tated in IFALPA Annex 8: “All material� and furni�hing� u�ed in cabin interior� �hall be limited to tho�e whi
ch do not produce �moke or toxic ga�e� in quantitie� �ufficient to incapacitate the occupant�. State� �hall deve
lop, a� a matter of urgency, certification requirement� to limit toxic ga� and �moke emi��ion from cabin mat
erial� and e�tabli�h criteria for te�t method�. Such certification requirement� �hall be made retroactive �o that the
y al�o apply to aircraft in current �ervice.”

ASSESSMENT OF THE RISKS ASSOCIATED WITH NEW MATERIALS

The increa�ed u�e of carbon and other compo�ite material� in airframe and engine manufacture in the primary �truc
ture a� well a� in�ulation blanket�, electrical cable�, and other ancillary item�, i� generating concern� over the heal
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th impact of emi��ion� from the�e material�. Recent re�earch into the toxicity of the�e material� ha� revealed
 that they are not a� harmle�� a� fir�t �uppo�ed, e�pecially when expo�ed to heat. The�e concern� include incr
ea�ed cancer ri�k due to particulate emi��ion� and the development of �o-called ultra toxic� (�uch a� tho�e creat
ed when the World Trade Center tower� collap�ed following the attack� of 9/11). The potential for the�e mater
ial� to cau�e harm may lead to a rea��e��ment of the protection available for flight crew� and for member� o
f the emergency �ervice� attending an incident or accident. There may al�o be a requirement for and a��e��men
t of the effect of expo�ure on all people (on the ground a� well a� in the air) expo�ed to the�e emi��ion� for a pro
longed period.

INCAPACITATION AND SURVIVABILITY

Regarding �moke and it� effect�, IFALPA policy �tate�, “Flight crew� are con�idered incapacitated if their v
�ion i� impaired to a point where they can no longer �ee primary in�trument�, checkli�t, or out�ide in the directi
on of flight. Flight crew� are al�o con�idered incapacitated if they do not have �ufficient breathable air to �
�tain operation.”

The effect of continuou� �moke emi��ion� ha� been long been e�tabli�hed a� a leading factor in aircraft in a numb
er of incident� and accident�. In �pite of recommendation� by the US FAA, pre�ent certification requirement� do
 not take into account po��ibility of continuou� �moke emi��ion�. A� a re�ult, the provi�ion� do not define m
ean� of maintaining the view of the out�ide world a� well a� the view of the primary flight in�trumentation.
 Furthermore, the volume of Oxygen carried for flight crew u�e prohibit� the u�e of oxygen at 100% flow for
 extended period� which will limit the ability of the crew to bring the �ituation to a �afe conclu�ion. IFALPA
 regard� the re�olution of thi� i��ue a� key to improving �afety and �olving the problem a� paramount.

Focu� �hould al�o be given to the effect that the provi�ion of �ufficient fire extingui�her� and �mokehood� in the ca
bin and galley area and additional flight deck equipment (�uch a� quick-donning full face ma�k�) will have on 
incapacity and �urvivability.
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In any ca�e, the number and type� of extingui�her� provided �hould be capable of extingui�hing or contai
ning any fire likely to occur in the cabin. The location� and �torage of extingui�her� �hould be �uch a� to be ea�il
y and rapidly acce��ible from any po�ition in the cockpit and cabin; the location� �hould be �uch a� to be ea�il
y identified by the crew member�.

The tool� to acce�� hidden place� for fire-fighting are the crowbar and/or the cra�h axe, a� provided by curren
t regulation�. More appropriate tool� for u�e in the modern cabin environment are available, but not in�talled.
 (Thi� al�o i� an important item in the Security agenda).

Optimum e�cape path marking� and emergency lighting i� required for a fa�t and �ucce��ful evacuation in ca�e 
of a �moke-filled cabin. Location� and de�ign of tho�e �y�tem� �hould be reviewed and updated if required.

CRASH AXES AND CROWBARS

Some Regulation�, �uch a� EU 965/2012, require airplane� over a certain weight and/or maximum oper
ational pa��enger �eating configuration to be equipped with at lea�t one cra�h axe or crowbar located in the fl
ight crew compartment and/or in a galley. The�e item� are normally de�igned to be u�ed for acce��ing hidde
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n place� for fire-fighting purpo�e�, but ICAO Doc 9811 al�o ha� provi�ion� for u�e of a cockpit cra�h axe by the
 flight crew a� defen�ive tool in ca�e of breach of the flight crew compartment. When the cra�h axe� or crowba
� are located in the cabin, they �hould be �towed in �uch a manner that they are both ea�ily acce��ible by the cr
ew, but never vi�ible to pa��enger�.

CONCLUSION

There can be no doubt that the threat po�ed by in-flight �moke and fire i� a �eriou� one. Thi� fact alone make� t
he ca�e for not only the immediate implementation of recommendation� made more than �even year� ago but al�o
 a further review of the threat and effective countermea�ure�. Furthermore, the inve�tment made in improve
d fire detection and �uppre��ion �y�tem� will bring fi�cal benefit� that will do much to off�et the co�t of the im
provement�.

� alway�, IFALPA’� core belief i� that the highe�t level of �afety �hould be applied worldwide and in all type� of
 commercial air tran�port operation�. Accordingly the preceding requirement� �hould be applied no matter ho
w large or �mall the aircraft, or it� type of operation, cargo or freight and it� nation of regi�tration.

©2019 The International Federation of Air Line Pilot�’ A��ociation�. IFALPA provide� thi� data for inform
ation only, in all ca�e� pilot� �hould follow their company’� guidance and procedure�. In the intere�t of flight �afe
ty, reproduction of thi� publication in whole or in part i� encouraged. It may not be offered for �ale or u�ed c
ommercially. All reprint� mu�t credit IFALPA.
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