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INCIDENT

Aircraft Type and Registration:  A�rbus A3�9-���, G-EZAC

No & type of Engines:  2  CFM56-5B5/P turbofan eng�nes

Year of Manufacture:  2006 

Date & Time (UTC):  �5 September 2006 at �052 hrs

Location:  Near Nantes, France

Type of Flight:  Commerc�al A�r Transport (Passenger)

Persons on Board:  Crew - 6 Passengers - �38

Injuries:  Crew - None Passengers - None

Nature of Damage:  None

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  42 years

Commander’s Flying Experience:  8,782 hours (of wh�ch 394 were on type)
 Last 90 days - 2�� hours
 Last 28 days -   77 hours

Information Source:  AAIB F�eld Invest�gat�on

Synopsis

The a�rcraft was d�spatched under the prov�s�ons of the 
operator’s M�n�mum Equ�pment L�st w�th the Aux�l�ary 
Power Un�t (APU) generator on l�ne, subst�tut�ng for 
the No � ma�n generator wh�ch had been selected off 
after a fault on the previous flight had caused it to 
tr�p off l�ne.  Dur�ng the cru�se, the APU generator 
d�sconnected from the system, probably because of a 
reccurrence of the or�g�nal fault.  Th�s caused the loss 
of a substant�al number of a�rcraft serv�ces, �nclud�ng 
some flight instruments and all means of radio telephony 
(RTF) communication.  Manual reconfiguration of the 

electr�cal system should have recovered many of the 
services but the flight crew was not able to achieve 
th�s.  S�nce they were w�thout RTF commun�cat�ons, 
the crew cons�dered that the best opt�on was to select 
the emergency transponder code and continue the flight 
in accordance with the flight plan.

In the light of the initial findings of the investigation, four 
safety recommendat�ons are made.  The �nvest�gat�on �s 
cont�nu�ng.

Th�s bullet�n conta�ns facts wh�ch have been determ�ned up to the t�me of �ssue.  Th�s �nformat�on �s publ�shed to �nform the av�at�on 
�ndustry and the publ�c of the general c�rcumstances of acc�dents and must necessar�ly be regarded as tentat�ve and subject to alterat�on 
or correct�on �f add�t�onal ev�dence becomes ava�lable.



2©  Crown copyr�ght 2007

 AAIB Special Bulletin: S9/2006 G-EZAC EW/C2006/09/04 

History of the flight

On the prev�ous sector, en-route from London Stansted 
to Al�cante, Spa�n, the No � Integrated Dr�ve Generator 
(IDG�) fa�led; the crew attempted a reset but �t was 
unsuccessful.  The a�rcraft was subsequently despatched 
from Alicante for a flight to Bristol with IDG1 selected 
OFF under the prov�s�ons of the operator’s M�n�mum 
Equ�pment L�st (MEL).  The APU generator was 
operat�ng and supply�ng the AC� busbar, w�th IDG2 
supply�ng the AC2 busbar as normal (see ‘Electr�cal 
system descr�pt�on’ below).  

The p�lots reported that, wh�le the a�rcraft was �n the 
cru�se at Fl�ght Level (FL)320, under the control of Brest 
ATCC, they heard a ‘CLUNK’ and a number of serv�ces 
were lost, as follows:

- Capta�n’s Pr�mary Fl�ght D�splay, Nav�gat�on 
D�splay, upper Electron�c Central�sed A�rcraft 
Mon�tor�ng (ECAM) d�splay and Mult�-
purpose Control and D�splay Un�t (MCDU);

- Autop�lot; the assoc�ated aural Master Warn�ng 
tone sounded;

- Autothrust; the  assoc�ated aural Master 
Caut�on tone sounded;

-  All capt�on and �ntegral �llum�nat�on l�ghts on 
the overhead panel;

- A number of d�splays and l�ght�ng on the centre 
pedestal.

The commander, who was the Pilot Flying, had no flight 
�nstrument d�splays except the standby �nstruments.  
He checked that the co-p�lot’s �nstruments were st�ll 
ava�lable and handed h�m control.  The co-p�lot noted 
that the aircraft’s flight control system was now in 
‘alternate law’.  The commander proceeded to carry 
out the ECAM act�ons, wh�ch were d�splayed on the 

lower ECAM screen.  The first action was to select the 
AC ESS FEED push button to alternate (ALTN), but 
th�s had no effect.  He commented that the push button 
capt�on was not l�t and he was unable to see whether 
the push button was selected to normal or alternate.  
Concerned that he was not able to re-establ�sh electr�cal 
power, he attempted to transm�t a MAYDAY to Brest 
ATC.  He tr�ed both VHF� and VHF2 on h�s own Rad�o 
Management Panel (RMP), asked the co-p�lot to try 
from h�s RMP and later also attempted to select VHF3 
us�ng the observer’s commun�cat�on equ�pment.  All 
attempts to re-establ�sh RTF commun�cat�ons were 
unsuccessful.  

Cont�nu�ng w�th the ECAM act�ons the commander 
selected ATC2, the alternat�ve transponder.  The d�g�t 
d�splay, wh�ch had been blank, returned and he selected 
the emergency 7700 code to alert ATC to the fact that the 
a�rcraft had a problem.  After cons�der�ng the opt�ons 
for the flight he decided that the best course of action 
was to cont�nue to the or�g�nal dest�nat�on �n accordance 
with the flight plan.  When the landing gear was selected 
DOWN dur�ng the approach, �t fa�led to extend and 
the crew used the emergency extens�on system.  The 
a�rcraft landed safely at Br�stol at ��33 hrs.  

Electrical system description

Two eng�ne-dr�ven IDGs normally power the a�rcraft’s 
electr�cal serv�ces (F�gure �.�).  Each IDG prov�des 
3-phase Alternat�ng Current (AC) power to an AC ma�n 
busbar (AC� or AC2) v�a a Generator L�ne Contactor 
(GLC).  The IDG outputs are �solated from each other 
by two Bus Transfer Contactors (BTC).  A Generator 
Control Un�t (GCU) mon�tors the IDG output and 
opens the GLC �f �t detects an out-of-l�m�ts cond�t�on.  
The BTCs then close, to supply both AC ma�n busbars 
from one generator.  Select�ng an IDG off also opens 
the respect�ve GLC.  In the event of loss of output from 
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Figures 1.1 and 1.2

Electr�cal D�str�but�on System Schemat�c
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an IDG, a generator dr�ven by the APU can also supply 
e�ther of the AC ma�n busbars, v�a the respect�ve BTC.  
Mon�tor�ng and control of the APU generator output �s 
by a comb�ned Ground Power/APU Generator Control 
Un�t (GAPCU).  An electr�cal system control panel �s 
provided in the flight deck overhead panel and system 
status can be mon�tored on the lower ECAM d�splay; 
system operat�on �s normally automat�c.  

The a�rcraft manufacturer’s Master MEL (MMEL) 
perm�ts d�spatch of the a�rcraft for non-Extended Tw�n 
Operat�ons (ETOPS) w�th one IDG selected off, prov�ded 
the APU generator is on line.  In this configuration, a fault 
mon�tor�ng fac�l�ty w�th�n the GCU for the �noperat�ve 
IDG checks for correct open�ng of the assoc�ated GLC 
by mon�tor�ng the generator current �n each phase, 
as detected by Current Transformers (CT) fitted in 
the generator.  If a fault current �s detected, the GCU 
opens the assoc�ated BTC.  As th�s funct�on �s �ntended 
to protect aga�nst fa�lure of the GLC contacts to open, 
�t rema�ns �n effect even when the assoc�ated IDG �s 
selected off.

The d�str�but�on system �ncludes an AC Essent�al 
busbar (AC ESS), normally powered from AC�; two 
DC busbars (DC� and DC2), normally powered from 
AC1 and AC2 respectively via Transformer Rectifiers 
(TR), and a DC Essent�al busbar (DC ESS), normally 
powered from DC� v�a a DC battery busbar (DC 
BAT).  Each essent�al busbar suppl�es an assoc�ated 
Essent�al Shed busbar.  Thus, loss of AC� results �n 
loss of the AC ESS busbar, and hence the loss of the 
AC Essent�al Shed, DC ESS and DC Essent�al Shed 
busbars (F�gure �.2).  DC� busbar �s also lost; after 
5 seconds �t �s automat�cally transferred to feed from 
DC2 v�a DC BAT, but �t does not then supply the DC 
ESS busbar.  

Loss of the AC ESS busbar causes an amber FAULT 

capt�on to �llum�nate �n the AC ESS FEED push button.  

The push button operates a changeover contactor to 

transfer supply of the AC ESS busbar to AC2.  Th�s 

act�on restores the AC ESS busbar, the AC Essent�al 

Shed busbar and, v�a the Essent�al TR, the DC ESS 

busbar and DC Essent�al Shed busbar, and �llum�nates 

a wh�te ALTN capt�on �n the push button.  

Loss of the AC� busbar, pr�or to transfer of the AC ESS 

busbar to AC2, w�ll result �n loss of all the annunc�ator 

l�ghts powered by these two busbars.  However, 

annunc�ator l�ghts powered by the AC2 or battery busbars 

should st�ll be operat�ve.

G-EZAC was fitted with an upgraded digital 

Aud�o Management Un�t (AMU) for all the RTF 

commun�cat�ons.  Unl�ke earl�er vers�ons, �ts operat�on 

depended on a power supply from a s�ngle busbar 

(DC ESS).  A�rbus adv�sed that th�s meets present 

certification standards.

Flight recorders

Data was recovered from both the CVR and FDR.  The 

FDR was powered by the AC2 busbar and rema�ned 

recording throughout the flight.  The data confirmed that 

at the start of the incident the aircraft was flying at FL320 

at an �nd�cated a�rspeed of 277 kt.  At �0:52:40 hrs the 

AC�, AC ESS and DC ESS busbars de-energ�sed, and 

d�d not recover unt�l after land�ng.  The system losses 

reported by the crew were all cons�stent w�th the loss 

of these busbars.  The data showed that BTC2, wh�ch 

was �n�t�ally open, cycled three t�mes shortly after the 

loss of the busbars, cons�stent w�th the APU generator 

or IDG2 sw�tch�ng off and on l�ne.

The CVR was powered from the AC Essent�al Shed 

busbar and record�ng ceased at the t�me of the �nc�dent.



5©  Crown copyr�ght 2007

 AAIB Special Bulletin: S9/2006 G-EZAC EW/C2006/09/04 

Aircraft inspection and testing

Follow�ng the �nc�dent, �nspect�on and w�r�ng checks of 
poss�bly relevant parts of the a�rcraft electr�cal system 
revealed no s�gns of anomaly.  The system funct�oned 
normally dur�ng eng�ne and APU ground runn�ng checks 
and the �nd�cat�ons and funct�on�ng of the AC ESS 
FEED button when AC� busbar was de-energ�sed were 
normal.  The a�rcraft system �n�t�ally fa�led to accept 
external electr�cal power, but eventually d�d so.  Bench 
test�ng of the AC ESS FEED button and assoc�ated 
contactors and relays found no s�gns of anomaly.

However, laboratory test�ng d�d reveal an �nterm�ttent 
fault w�th GCU�, whereby a current was �ncorrectly 
detected by one of the CTs w�th�n the generator.  Th�s 
corresponded w�th data recorded for trouble-shoot�ng 
purposes by the a�rcraft fault mon�tor�ng system when 
IDG1 had tripped off line on the previous flight.  The 
post-flight report provided by the system included a fault 
code ‘IDG�(E�-4000XU)GEN CT/GCU�(�XU�)’.  
The data �nd�cated that a s�m�lar fault had caused the 
de-energisation of the AC1 busbar during the flight 
to Br�stol.  In�t�al ev�dence �nd�cated that the GCU� 
mon�tor�ng system had �ncorrectly �nterpreted the 
fault �n the GCU �tself as a fault �n the open GLC�.  
The GCU had consequently locked open BTC�, thus 
d�sconnect�ng the APU generator from the AC� busbar.  
The test�ng also revealed a fault �n the GAPCU.

Invest�gat�ons are cont�nu�ng �nto the causes of the 
GCU� and GAPCU faults, the poss�ble reasons for 
the reported anomal�es w�th the AC ESS FEED button 
capt�ons and funct�on, and the causes of the external 
power acceptance difficulties.  

Other information 

Dur�ng the �nvest�gat�on �t became apparent that a 
manufactur�ng problem had resulted �n a hardware 

fault w�th�n a number of GCUs and GAPCUs of the 
type fitted to G-EZAC (used on A320 series, A330 and 
A340 a�rcraft).  It had been found that the contents 
of a Stat�c Read-Only-Memory (SRAM) component 
could alter and that th�s would result �n a GCU 
‘Fa�lsafe’ fault and �solat�on of the assoc�ated IDG 
from the electr�cal system.  The system could usually 
be reset by cycl�ng the assoc�ated generator ON/OFF 
push button.  The a�rcraft manufacture had �ssued 
an Operator’s Informat�on Telex (OIT 999.0�06/06, 
�ssued 24 August 2006) l�st�ng the ser�al numbers of the 
approx�mately 2,200 un�ts affected and recommend�ng 
that each a�rcraft should have at least two un�ts that 
had not exper�enced a fa�lsafe �ssue �n the last 30 days.  
The OIT was �ssued for ma�ntenance purposes rather 
than flight safety reasons and, therefore, was not made 
available to flight crews.  

Discussion, safety action and recommendations

The ev�dence �nd�cated that a mon�tor�ng system had 
�ncorrectly �nterpreted a fault �n GCU� as a GLC� fault 
and opened BTC� as a result.  Th�s had d�sconnected 
the APU generator from the AC� busbar, lead�ng to the 
loss of AC� and a number of other busbars, �nclud�ng 
the AC ESS and DC ESS busbars. It was undes�rable 
that the �ncorrect �nterpretat�on of a s�ngle fault 
should cause the loss of a ma�n busbar.  At th�s t�me 
the �nappropr�ate act�on by the GCU appears to have 
been due to �nadequate log�c �n the mon�tor�ng system.  
Therefore:

Safety Recommendation 2006-142

It �s recommended that A�rbus should rev�se, for the 
A320 a�rcraft ser�es, the fault mon�tor�ng log�c of the 
Generator Control Un�t to prevent the mon�tor�ng system 
from �ncorrectly �nterpret�ng a fault w�th�n the GCU as 
an external system fault.
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In response to this issue, Airbus has confirmed that the 
GCU fault mon�tor�ng system w�ll be �mproved.  Act�ons 
are be�ng taken by A�rbus and by the GCU suppl�er for 
a software modification, which will be included in the 
next GCU standard to be released.  At present, however, 
�t �s not known when th�s w�ll be �ssued.  

It was a matter of part�cular concern that repet�t�on of 
the same fault that had led to G-EZAC’s d�spatch w�th 
the IDG �noperat�ve could subsequently cause �solat�on 
of the APU generator that was subst�tut�ng for the IDG.  
A�rbus has stated that the�r System Safety Assessment 
predicts a sufficiently low probability of recurrence of 
th�s s�tuat�on to allow the�r safety object�ves to be met 
in this dispatch configuration.  Therefore the AAIB does 
not �ntend to make a safety recommendat�on regard�ng 
th�s MMEL prov�s�on, at th�s t�me.

Impl�cat�ons of the potent�al GCU and GAPCU 
faults due to a SRAM defect, wh�le not apparently 
relevant to th�s �nc�dent, also ra�sed concerns about 
the adequacy of the procedures for d�spatch�ng w�th 
one IDG �noperat�ve.  It was recommended �n the OIT 
that each a�rcraft should have at least two un�ts that 
had not exper�enced a fa�lsafe �ssue �n the last 30 days.  
Th�s suggested that a lower standard of a�rworth�ness 
m�ght result �f an a�rcraft was d�spatched w�th one 
IDG �noperat�ve and w�th the rema�n�ng IDG or 
APU generator controlled by a un�t from the affected 
batch, and hence of degraded rel�ab�l�ty.  However, 
the Operat�onal Procedure assoc�ated w�th such a 
dispatch by the flight crew, did not require a check 
of whether the act�ve GCU and GAPCU were from 
the batch affected by the SRAM defect.  A�rbus have 
taken action to retrofit all affected GCUs and advise 
that �t �s hoped th�s can be ach�eved by the end of 
2006.  They are also cons�der�ng �ssu�ng a rev�sed OIT 
to recommend that flight crews should obtain advice 

from the�r ma�ntenance organ�sat�on before d�spatch�ng 

w�th IDG� �noperat�ve.  Therefore the AAIB does not 

�ntend to make a safety recommendat�on on th�s matter 

at th�s t�me. 

The a�rcraft’s electr�cal d�str�but�on system �s automat�c 

�n both normal operat�on and �n some fa�lure s�tuat�ons.  

It was apparent that the AC� busbar �s a cruc�al part of 

the system and �ts de-energ�sat�on results �n a major loss 

of aircraft services, possibly at a critical stage of flight.  

Because the transfer of the AC ESS busbar d�d not occur, 

th�s resulted �n a cont�nued loss of essent�al serv�ces for 

the remainder of the flight.  

It was �ntended that operat�on of the AC ESS FEED 

push button would restore many of the serv�ces; A�rbus 

reported that the average observed t�me for a crew to 

operate the push button sw�tch �n these c�rcumstances 

�s around one m�nute.  It was cons�dered preferable that 

th�s should be accompl�shed automat�cally.  Therefore:

Safety Recommendation 2006-143

It �s recommended that A�rbus should �ntroduce, 

for Airbus A320 series aircraft, a modification to 

automat�cally transfer the electr�cal feed to the AC 

Essent�al busbar �n the event of the loss of the No � 

Ma�n AC busbar.  

A�rbus have been study�ng the feas�b�l�ty of a 

modification to provide, in such circumstances, 

automat�c transfer of the AC ESS busbar to AC2.  The 

status of this possible modification will be provided at 

the beg�nn�ng of January 2007.  

The loss of all RTF commun�cat�on capab�l�ty was of 

major concern.  It had resulted because the AMU, and 

thereby the ent�re RTF commun�cat�on system, rel�ed 

on a power supply from the DC ESS busbar.  Wh�le �t 
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was to be expected that �n th�s case the busbar would be 
restored by transferr�ng the AC ESS busbar to feed from 
AC2 busbar, other fa�lures could cause the permanent 
loss of the DC ESS busbar. 

Airbus stated that the certification criteria for A320 
ser�es a�rcraft, �.e. a probabl�ty of a total loss of 
RTF commun�cat�ons of �x�0-5 per flying hour, is 
met.  The AAIB cons�ders that the rel�ance of all the 
RTF commun�cat�on system on a s�ngle busbar �s 
undes�rable and �s unl�kely to be generally known by 
operators or crews of affected A320 ser�es a�rcraft.  
Furthermore, the Fl�ght Crew Operat�ons Manual 
(FCOM) and ex�st�ng ECAM procedures do not 
reflect this configuration.  The following two safety 
recommendat�ons are therefore made:

Safety Recommendation 2006-144

It �s recommended that A�rbus should adv�se all 
operators of A320 ser�es a�rcraft w�th Rad�o Telephony 
(RTF) commun�cat�ons rel�ant upon a s�ngle busbar 
of the consequent poss�b�l�ty of loss of all RTF 
commun�cat�ons.  

Safety Recommendation 2006-145
It �s recommended that, for A320 ser�es a�rcraft 
w�th d�g�tal Aud�o Management Un�ts, A�rbus 
should take modification action aimed at ensuring 
that electr�cal power suppl�es requ�red for Rad�o 
Telephony commun�cat�ons have an �mproved level of 
segregat�on.  

A�rbus has adv�sed that �t �ntends to �nform the a�rl�nes 
concerned.  Add�t�onally, even though the current 
certification standard is met, Airbus is studying the 
feas�b�l�ty of mod�fy�ng the power supply to the d�g�tal 
AMU for A320 ser�es a�rcraft.

The AAIB �s cont�nu�ng to �nvest�gate th�s �nc�dent w�th 
the cooperat�on of the manufacturer and the operator, 
and w�ll publ�sh a further report when the �nvest�gat�on 
�s complete.  

Published December 2006
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INCIDENT
 
Aircraft Type and Registration: A�rbus A320, EI-DIJ

No & Type of Engines: 2 CFM 56-3A3 turbofan eng�nes

Year of Manufacture: �992

Date & Time (UTC): 29 March 2006 at �330 hrs

Location: Ballykelly, County Londonderry, Northern Ireland

Type of Flight: Publ�c Transport (Passenger)

Persons on Board: Crew - 6 Passengers - 39

Injuries: Crew - None Passengers - None

Nature of Damage: None

Commander’s Licence: A�rl�ne Transport P�lot’s L�cence

Commander’s Age: 57 years

Commander’s Flying Experience: �4,000 hours  (of wh�ch �,800 hrs were on type)
 Last 90 days - 69 hours
 Last 28 days - 69 hours

Information Source: AAIB F�eld Invest�gat�on

Synopsis

The Airbus A320 was operating a scheduled flight from 
L�verpool (John Lennon) A�rport (LPL) to Londonderry/
Egl�nton A�rport (LDY) �n Northern Ireland.  At 8 nm 
from LDY, the operat�ng crew reported that they were 
hav�ng problems w�th the ILS gl�deslope on approach 
to Runway 26.  They judged that they were too h�gh 
to carry out a safe land�ng from the ILS approach and 
requested perm�ss�on from ATC to carry out a v�sual 
approach.  The aircraft then flew a right descending 
orb�t and a v�sual c�rcu�t, from wh�ch �t landed.  Upon 
land�ng, the crew were adv�sed by ATC that they had, 
in fact, landed at Ballykelly Airfield (BKL), 5 nm to the 
east-north-east of LDY.

History of the flight

The a�rcraft was operat�ng on behalf of another 
operator.

The crew reported at 0455 hrs for a four sector day 
start�ng and end�ng at L�verpool (John Lennon) 
A�rport (LPL).  The�r th�rd sector was from LPL to 
Londonderry (LDY); the commander was P�lot Fly�ng 
(PF) and the co-p�lot was the P�lot Not Fly�ng (PNF).  
It was a l�m�tat�on, set by the operat�ng company, that 
commanders were to perform the land�ng and the takeoff 
at LDY; th�s was due to the short runway.  A feature of 
this airfield is that a single track railway line crosses the 
Runway 26 extended centrel�ne, very close to the start 
of the runway, and a�rcraft �nbound to th�s runway are 
sequenced to avo�d tra�ns.
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The flight from LPL proceeded uneventfully until 

the crew of the A320 was handed over from Scott�sh 

Area Control to Egl�nton Approach.  Pr�or to the crew 

chang�ng frequency, Egl�nton Approach was controll�ng 

a Beech 200 a�rcraft, calls�gn CALIBRATOR, that had 

just finished calibrating the ILS at LDY and was routing 

outbound to a pos�t�on 25 nm east of LDY.  The p�lot 

of an an Army Gazelle hel�copter then came onto the 

frequency stat�ng that he was rout�ng from Colera�ne 

(�8 nm east-north-east of LDY) to Londonderry C�ty, 

via Ballykelly Airfield (BKL).  The Gazelle pilot was 

�nformed by ATC of the Beech 200 and that an A320 

would soon be com�ng onto frequency and was adv�sed 

to stay below �,500 ft amsl and to rema�n south of the 

ILS centrel�ne.  The p�lot acknowledged these requests.

Upon mak�ng rad�o contact w�th Egl�nton Approach at 

�320 hrs, the A320 crew were �nstructed to descend to 

3,500 ft amsl and to report ILS local�ser establ�shed at 

COLRE, a holding fix 15 nm on Runway 26 extended 

centre l�ne at LDY.  ATC adv�sed the A320 crew that 

a Beech 200 was hold�ng �0 nm east of COLRE, not 

above 3,000 ft amsl; th�s was to fac�l�tate the�r arr�val.

At �322 hrs, the hel�copter p�lot reported that he was 

3 nm north-east of Bellarena gl�d�ng s�te, 9 nm north-east 

of LDY.  ATC asked him to fly the last 3 nm to BKL 

not above 500 ft agl, as the A320 was on the ILS.  Two 

m�nutes later, the A320 crew were asked how far they had 

to go to COLRE; the crew repl�ed they were establ�shed 

on the local�ser.  ATC cleared the A320 for an ILS/DME 

approach to Runway 26 and to report “PASSING FOUR 

DME.”  They were then adv�sed that they m�ght see the 

hel�copter pass�ng through the BKL overhead from north 

to south, not above 500 ft.

The crew of the Beech 200 then requested �f they m�ght 

extend outbound to 30 nm before turn�ng �nbound.  Th�s 

request was approved and ATC �nformed them that the 

ILS traffic was now on the localiser at 15 nm and to 

report �5 nm �nbound.

At �326 hrs, when the A320 was 8 nm from LDY, the 

crew transm�tted “THE ILS ISN’T REALLY GIVING 

US DECENT GLIDE PATH INFORMATION.  WE’RE 

GONNA MAKE A VISUAL APPROACH FROM HERE.  

WE’RE SHOWING 8, BUT IT LOOKS A BIT LESS THAN 

THAT.”  ATC cleared them for the v�sual approach and 

�nstructed them to “REPORT ON A 4 MILE FINAL”, 

wh�ch they acknowledged.  At th�s po�nt the commander 

d�sconnected the autop�lot and lowered the nose to 

�ncrease the a�rcraft’s rate of descent.

The A320 crew then asked that, if they had to fly a 

m�ssed approach, could they jo�n the v�sual c�rcu�t 

downw�nd.  ATC �nformed them that �t would be a r�ght 

hand c�rcu�t and added that there was also a ra�n shower 

approach�ng from the northwest.  They then sa�d that 

they would go-around now and jo�n r�ght hand down 

w�nd.  ATC requested them to keep �t “REASONABLY 

TIGHT”, as they were expect�ng a tra�n �n e�ght m�nutes 

and needed to “TRY [to] SQUEEZE YOU IN AHEAD 

OF HIM.”  Without changing configuration, or pressing 

the go-around buttons on the thrust levers, and after 

hav�ng re-engaged the autop�lot, the A320 crew started 

a descend�ng 360º turn and re-pos�t�oned onto the r�ght 

base leg for a v�sual approach to Runway 26.

The A320 crew then asked for a QNH check, wh�ch 

was passed, and repl�ed “YEAH THAT CONFIRMS THE 

ILS WAS A WAY WAY OUT.”  They then added that they 

had lost the s�gnal for the ILS too.  ATC then �nformed 

them that they would talk to the electr�cal eng�neers, but 

bel�eved all ILS �nd�cat�ons �n the tower were normal.  The 

Beech 200 p�lot then transm�tted that he had �nd�cat�ons 

that the ILS had been turned off and asked the ATCO to 
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speak to the ground crew.  They subsequently confirmed 
that both ILS transm�tters were funct�on�ng correctly.

As the A320 turned onto r�ght base for Runway 26, ATC 
�nstructed the crew to “CONTINUE THE APPROACH 

AND CALL ON FINAL.”  Shortly afterwards the A320 
crew reported “AT ABOUT TWO MILES NOW.”  At 
�330 hrs, the ATCO, who was v�sual w�th the A320, 
then cleared �t to land; th�s was acknowledged by the 
crew.  Shortly before touchdown the EGPWS Mode 5 
“GLIDESLOPE” aural warn�ng sounded, followed by a 
“TERRAIN AHEAD” alert.  Due to the d�stract�ng nature 
of th�s warn�ng, the co-p�lot attempted to s�lence �t by 
press�ng the TERR OFF button �n the overhead panel.

About 50 seconds later, the ATCO asked the A320 
crew to report the�r DME; they repl�ed “WE’VE JUST 

TOUCHED DOWN.”, to wh�ch the ATCO responded 
“IT WAS THE WRONG AIRPORT, YOU’VE LANDED AT 

BALLYKELLY.”  The A320 crew repl�ed “I KNOW WE 

HAVE.”  The ATCO then �nstructed them to rema�n on 
the ground and awa�t further �nstruct�ons.

After complet�ng the land�ng roll, the a�rcraft turned 
around at the end of the runway.  ATC �nstructed the 
operat�ng crew to shut down the a�rcraft’s eng�nes and 
awa�t the arr�val of ground handl�ng equ�pment from 
LDY.  The passengers and baggage were subsequently 
unloaded and taken by road to LDY.

Approval to fly the aircraft out of BKL, using a different 
operat�ng crew, was subsequently g�ven by the Ir�sh 
Av�at�on Author�ty, �n conjunct�on w�th the author�t�es at 
LDY and BKL.  The a�rcraft, w�th just an operat�ng crew 
on board, departed BKL from Runway 02 at �925 hrs 
after the runway had been measured and �nspected for 
debr�s.

Flight Recorders

The sources of �nformat�on �nterrogated dur�ng th�s 
�nvest�gat�on were the Cockp�t Vo�ce Recorder (CVR), 
the Fl�ght Data Recorder (FDR), the Qu�ck Access 
Recorder (QAR), the Enhanced Ground Prox�m�ty 
Warn�ng System (EGPWS) and radar record�ngs.

CVR

The CVR was found to be unserv�ceable, hav�ng fa�led 
approx�mately �6 days before the �nc�dent.   Th�s had 
not been detected desp�te a requ�rement to carry out a 
da�ly test.

FDR, QAR and EGPWS

The FDR, QAR and EGPWS y�elded useful �nformat�on 
perta�n�ng to the �nc�dent and the data correlated well 
w�th each other.  The follow�ng �nformat�on �s an 
amalgamat�on of these sources.

After departure, the a�rcraft cl�mbed to FL220 and 
headed north-west.  For all but the very first part of 
the 40 minute flight, the ILS frequency (108.30 MHz) 
for Runway 26 at Londonderry/Egl�nton was selected.  
The a�rcraft autop�lots acqu�red the ILS local�zer and 
gl�deslope and tracked them for approx�mately 2.5 nm 
before both autop�lots were d�sengaged.  The a�rcraft 
was then flown, using the commander’s sidestick, left 
of the Londonderry/Egl�nton Runway 26 extended 
centrel�ne and more �n l�ne w�th the centrel�ne for 
Runway 26 at Ballykelly.  The a�rcraft began to descend 
below the Londonderry ILS gl�deslope, follow�ng wh�ch 
a descend�ng orb�t to the r�ght was carr�ed out.  Th�s put 
the aircraft even further below the glideslope.  The first 
half of the orb�t was controlled us�ng the left autop�lot 
and selected HDG/FPA modes, the second half and 
subsequent landing was flown manually.
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A Mode 5 ‘soft’ EGPWS “GLIDESOPE” alert� was 
tr�ggered just before the orb�t was complete, at a rad�o 
alt�tude of approx�mately 592 ft agl.  At th�s t�me the 
glideslope deviation was greater than five dots.  Before 
th�s, the enabl�ng cond�t�ons for a gl�deslope alert had not 
been met, desp�te the large gl�deslope dev�at�ons2.  The 
descent cont�nued and, ten seconds later, at 509 ft agl, 
an EGPWS “TERRAIN AHEAD, PULL UP” warn�ng 
was tr�ggered; wh�ch would have repeated cont�nuously 
wh�lst the ‘threat’ ex�sted.  At the t�me of the alert, the 
commander had ‘terra�n’ d�splayed on h�s Nav�gat�on 
D�splay (ND) and th�s alert would have h�ghl�ghted the 
‘threaten�ng’ terra�n on h�s d�splay.  The co-p�lot d�d not 
have terra�n d�splayed on h�s ND but the alert would 
have caused that page to appear.  Ten seconds later, 
at 384 ft agl, the EGPWS look-ahead funct�ons were 
�nh�b�ted us�ng the TERR OFF select�on on the overhead 
panel.  Th�s �nh�b�ted a further three alerts that would 
have otherw�se been g�ven.  The a�rcraft touched down 
at Ballykelly 34 seconds later.  The Fl�ght Management 
System pos�t�on �nd�cated that the a�rcraft was w�th�n 
�75 m of the �ntersect�on of the runways at Ballykelly 
when the a�rcraft touched down.  F�gure � shows the 
final section of the flight.

Footnotes

�  Mode 5 prov�des two levels of alert�ng for when an a�rcraft 
descends below the gl�deslope, result�ng �n act�vat�on of EGPWS 
caution lights and aural messages.  The first level alert occurs when 
below �,000 ft and the a�rcraft �s �.3 dots or greater below the beam.  
Th�s turns on the caut�on l�ghts and �s called a ‘soft’ alert, because 
the aud�o message ‘GLIDESLOPE’ �s enunc�ated at half volume.  20% 
�ncreases �n the gl�deslope dev�at�on cause add�t�onal ‘GLIDESLOPE’  
messages enunc�ated at a progress�vely faster rate.  The second level 
alert occurs when below 300 ft Rad�o Alt�tude (RA) w�th two dots 
or greater gl�deslope dev�at�on.  Th�s �s called a ‘hard’ alert because 
a louder ‘GLIDESLOPE GLIDESLOPE’ message �s enunc�ated every 
three seconds, cont�nu�ng unt�l the ‘hard’ envelope �s ex�ted.  The 
caut�on l�ghts rema�n on unt�l a gl�deslope dev�at�on less than �.3 dots 
�s ach�eved.
2   The alert cond�t�ons requ�re the presence of a val�d local�ser 
dev�at�on w�th�n two dots and a RA below an upper boundary 
determ�ned by a comb�nat�on  of rate of change of alt�tude and RA.

On th�s a�rcraft, there are no parameters recorded to 
�dent�fy whether the gl�deslope alert�ng funct�on has been 
�nh�b�ted, unl�ke the terra�n-ahead warn�ng ment�oned 
above.  Th�s funct�on and �ts assoc�ated button are 
separate from the terra�n-ahead warn�ng ‘�nh�b�t’ status 
that was recorded.  Had the gl�deslope alert�ng funct�on 
not been �nh�b�ted then, at 300 ft agl, the status of the 
alert should have sw�tched from soft to hard and the 
“GLIDESLOPE GLIDESLOPE” aural warn�ng would 
have been cont�nuously repeated every three seconds. 
 
Airport information   

Londonderry’s ma�n runway �s or�entated 26/08.  
Runway 26 has a LDA of �,8�7 m and �ts threshold 
�s a short d�stance �nland from the adjacent beach.  A 
s�ngle-track ra�lway l�ne passes through the undershoot 
area, w�th up to �4 tra�n movements per day, and ra�lway 
personnel are requ�red to telephone the ATCO at LDY to 
not�fy the t�me of departure and the est�mated t�me that a 
tra�n w�ll cross the end of the runway.

As a result, the follow�ng warn�ng �s publ�shed �n the UK 
Aeronaut�cal Informat�on Package (AIP):

‘Aircraft will not be permitted to land on 
Runway 26 or depart Runway 08 from 5 minutes 
before the passage of a train until the train is past. 
Aircraft may experience approach delays of up to 
10 minutes where movements conflict with the 
passage of a train.’

The approach l�ght�ng for Runway 26 �s 550 m �n 
length.  It initially consists of a line of five high intensity 
omn�-d�rect�onal sequenced strobe l�ghts, �n the water, 
supplemented w�th a s�mple ODALS3 system, between 
the shorel�ne and the threshold.

Footnote

3  Omn� D�rect�onal Approach L�ght�ng System.
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Figure 1   

Approach and Land�ng Sect�on of the Fl�ght der�ved from the Fl�ght Recorders

P�lots are reported to have commented that Runway 26 
at Londonderry is very difficult to see from a distance, 
as the approach l�ghts apparently do not stand out on a 
br�ght day.

Balllykelly, an ex-RAF airfield, is located 5 nm 
east-north-east of LDY and �s now used by the Br�t�sh 

Army.  Unt�l 2003, �t was used by C�30 Hercules 
a�rcraft and, up to that t�me, the runway was �nspected 
for condition annually.  The airfield mostly supports 
hel�copter operat�ons and occas�onal Islander a�rcraft 
training flights and parachute jumping operations.  The 
ma�n runway has the same or�entat�on as LDY, �e 26/08 
and Runway 26 �s �,698 m �n length w�th a threshold 
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d�splaced by 479 m, g�v�ng a useable length of �,2�9 m.   
A ra�lway l�ne, wh�ch �s fenced off, crosses the far end 
but there �s an add�t�onal 372 m of unusable runway the 
far s�de of th�s ra�lway.

Runway 26 at BKL �s mostly made of concrete that, �n 
places, was show�ng s�gns of break-up.  A tarmac sect�on 
�n a good state of repa�r, 662 m �n length, 
had been la�d �n the m�ddle of the runway.  
No runway l�ghts were �nstalled.

Only one set of a�rcraft touchdown tyre 
marks were found on the runway, �e two 
sets of ‘double’ tyre marks, and these were 
a short d�stance past the runway des�gnator 
numbers.  Th�s was close to the touchdown 
pos�t�on computed from the FDR data (see 
paragraph headed Fl�ght Recorders).  The 
spac�ng between these marks, for both sets 
of ma�n gear tyres, was measured at 9� cm.  
The a�rcraft manufacturer reported that, for 
the A320, th�s d�mens�on �s 92.7 cm.  G�ven 

Figure 2 

Diagram of the layout of Ballykelly Airfield

Figure 3

D�agram of the layout of Londonderry A�rport

that these were the only tyre marks on 
the runway, the�r locat�on and the�r 
spac�ng left l�ttle doubt that they had 
been made by EI-DIJ.  Hav�ng landed 
just past the runway numbers, th�s gave 
the A320 an adequate amount of runway 
w�th�n wh�ch to stop; the Land�ng 
D�stance Requ�red (LDR) for EI-DIJ, at 
�ts land�ng we�ght, was 728 m.

Meteorological information

The synopt�c s�tuat�on at �200 hrs 
showed a low pressure over northern 
parts of the Br�t�sh Isles as well as to 
the west. Generally good weather was 
affect�ng much of Northern Ireland 

although there was a r�sk of showers �n what was 
essent�ally an unstable a�r mass.

The METAR �ssued just before EI-DIJ landed at BKL 
showed that the w�nd was from 250º/�5 kt, the v�s�b�l�ty 
was �n excess of �0 km, w�th FEW cloud at 2,500 ft agl 
and SCATTERED cloud at 3,200 ft agl.
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Operating crew’s comments

Commander

The operat�ng company had prov�ded the 
operating crew with airfield charts for LDY 
that had been publ�shed by a commerc�al 
prov�der, F�gure 4.  For three days pr�or to 
the incident flight, the commander tried in 
vain to obtain a copy of the LDY airfield 
charts, through the LPL operations office 
and another commerc�al prov�der.  Th�s 
was to be fully prepared for the flight into 
this limiting airfield.  However, he did 
obta�n a copy of these charts the day after 
the �nc�dent and stated that, had he seen 
these prev�ously, he would have been 
fully aware of the ex�stence of BKY and would not have 
landed there.  Th�s was due to the d�fferent presentat�on 
of the data, �n part�cular, the manner �n wh�ch BKL was 

dep�cted, F�gure 5.  He had been �ssued w�th a ‘br�ef’ 
by his company prior to operating the flight, but this 
conta�ned no reference to BKL.  

Know�ng that the runway at LDY was 
relat�vely short, he concentrated on 
flying an accurate approach to ensure 
that he landed on the threshold at the 
correct speed.  He stated that, once he 
was v�sual w�th BKL, and not know�ng 
there was another airfield in the vicinity, 
h�s m�nd-set was that th�s must be h�s 
destination airfield.  At no time did the 
commander see LDY �n the d�stance 
and the perce�ved problem w�th the ILS 
and the presence of the ILS cal�brator 
a�rcraft all re�nforced h�s percept�on that 
this was the correct, and only, airfield.  
He also felt that ATC was sl�ghtly 
‘rush�ng’ h�m dur�ng the approach, due 
to the showers �n the v�c�n�ty and the 
approach�ng tra�n.

Figure 5 

Sect�on of the approach chart that the commander of EI-DIJ attempted to 
obtain prior to the flight, showing warning note re Ballykelly

Figure 4 

Sect�on of approach chart used by the crew of EI-DIJ
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The commander stated that he touched down close to 
the beg�nn�ng of the paved surface, well before the 
marked runway threshold.  He was concerned about 
the length of the runway and wanted to make sure he 
had the max�mum amount of runway ahead on wh�ch 
to complete the land�ng roll.  He added that, after 
touchdown, he felt he had an adequate amount of runway 
ahead of h�m �n wh�ch to stop.  The commander was 
aware of the “GLIDESLOPE” and “TERRAIN” warn�ngs 
pr�or to land�ng but, as he was v�sual w�th the runway, he 
bel�eved that they were spur�ous.

Co-pilot

The co-p�lot had landed on Runway 08 at LDY tw�ce 
before.  He was not aware of the ex�stence of BKL 
and stated that, he too, had the same m�nd-set as the 
commander.  Wh�lst he remembered try�ng to cancel the 
EGPWS “GLIDESLOPE” warn�ng, he d�d not remember 
hear�ng the “TERRAIN” warn�ng or wh�ch button he 
pressed �n the overhead panel.

Londonderry ATC procedures

LDY operates two rad�o frequenc�es, Approach and 
Tower.  There �s no radar fac�l�ty at the a�rport, hence the 
ATC approach serv�ce �s procedural.  When the tower 
�s staffed, �t �s done so by one ATCO who mon�tors and 
controls both frequenc�es, wh�ch are cross coupled.  
Add�t�onally, he �s respons�ble for carry�ng out ‘domest�c’ 
dut�es that �nclude the tak�ng of land�ng fees, subm�tt�ng 
flight plans and issuing ATC clearances.  When the 
ATCO requ�res a break, the tower serv�ce closes down.

All a�rcraft land�ng on Runway 26, whether they are 
flying a visual or an instrument approach, are required to 
report at four DME.  At th�s po�nt, BKL would be beh�nd 
a land�ng a�rcraft and would thus be out of s�ght to the 
p�lots.  Th�s �s a local order that does not appear �n the 
Manual of Air Traffic Services Part 2.

ATCO’s comments

In order to de-conflict landing aircraft from the passage 
of tra�ns, the ATCO plans on a�rcraft tak�ng s�x m�nutes 
to fly down the ILS from COLRE to touchdown.  If a 
confliction looks likely, he instructs the aircraft to hold 
at COLRE to �ncrease the separat�on between the a�rcraft 
and a tra�n.

On be�ng adv�sed by the A320 crew that they had a 
problem w�th the ILS gl�deslope, the ATCO telephoned 
the electron�c eng�neers on s�te to ask them to check 
the serv�ceab�l�ty of the ILS.  Although he was v�sual 
w�th the A320 when �t reported “AT ABOUT TWO 

MILES NOW” on final approach, the ATCO did not 
bel�eve that the a�rcraft was about to land at BKL even 
though �t appeared “sl�ghtly low”.  (At th�s pos�t�on, 
had the a�rcraft been approach�ng LDY, �t would have 
been below the gl�deslope by approx�mately 400 ft.)  
W�th h�nds�ght, the ATCO felt that he had a per�od of 
approx�mately 30 seconds �n wh�ch �t would have been 
poss�ble to stop the A320 from land�ng at BKL, but 
bel�eves that he d�d not do so because he, �ncorrectly, 
pr�or�t�sed h�s attent�on to check�ng the serv�ceab�l�ty of 
the ILS.  Also, he was look�ng for the Gazelle hel�copter 
at the time the A320 made its final approach to BKL.  
He added that, �n the past, he had stopped both l�ght 
and commerc�al a�rcraft from land�ng at BKL by us�ng 
h�s D�rect�on F�nd�ng equ�pment, and thus not�c�ng the 
aircraft’s unusual relative bearing from the airfield.  
On one occas�on, when he came on duty and was �n 
the process of hav�ng the controller’s pos�t�on handed 
over, he stopped a commerc�al a�rcraft from mak�ng th�s 
m�stake.  He attr�buted th�s to the fact that there were 
two people �n the ATC tower at that t�me.
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UK Aeronautical Information Package 

The Aerodromes sect�on of the UK AIP conta�ns deta�led 
�nformat�on about c�v�l l�censed aerodromes.  Commerc�al 
providers of airfield charts use this information to 
produce the�r own vers�on of the charts, wh�ch may be 
suppl�ed to commerc�al operators and a�rl�nes.

The AIP for Londonderry states the follow�ng under 
‘Warnings’:

‘Pilots are reminded of the close proximity of 
Ballykelly 5 nm to the east-north-east of this 
aerodrome. Ballykelly runway lighting may be 
observed from the final approach to Runway 26. 
Pilots of aircraft en-route and in the circuit should 
positively identify Londonderry/Eglinton before 
committing the aircraft to landing.’

On the approach plates for LDY �n the UK AIP, BKL �s 
dep�cted by a hel�copter land�ng s�te symbol.  Th�s �s an 
ICAO requ�rement due to the fact that the ma�n act�v�ty 
�s by hel�copters.  The �nformat�on �n the AIP �s dep�cted 
by commerc�al prov�ders �n d�fferent formats and w�th 
varying amounts of information.  The airfield charts, that 
the commander tried to obtain before the incident flight, 
dep�ct the runway layout at BKL on all of �ts plates for 
LDY.  They �nclude the note “Do not confuse Ballykelly 
with Londonderry”, po�nt�ng at th�s symbol, as �llustrated 
�n F�gure 5.  The AIP and commerc�al plates ava�lable to 
the crew of EI-DIJ d�d not have th�s warn�ng or a dep�ct�on 
of the runway layout.  However, the symbol on these plates 
d�d �nd�cate that there was an aerodrome at Ballykelly, 
alongs�de wh�ch �ts name and ICAO code were pr�nted.  
On other charts, th�s commerc�al prov�der has a symbol 
�n the chart legend to dep�ct an ‘Aerodrome with a RWY 
parallel to RWY at procedure aerodrome’.  They stated 
that they had not used th�s to dep�ct the runway at BKL as 
“no such �nformat�on �s g�ven anywhere �n the UK AIP”.

Analysis

Throughout flying training, pilots are taught to believe their 
flight instruments unless they have good reason to doubt 
the �nformat�on be�ng presented.  Once v�sual w�th BKL, 
the crew of the A320 were conv�nced that th�s was the�r 
destination airfield.  Distracted by what they perceived 
was a problem w�th the ILS gl�deslope and DME, and the 
perce�ved sl�ght sense of urgency from the ATCO, they 
became focused on landing at the only airfield they could 
see.  Wh�lst BKL was marked on the�r approach plates, 
they failed to recognise the depiction as an airfield.

Not being aware that there was another airfield in the 
v�c�n�ty w�th a very s�m�lar layout, and m�sbel�ev�ng the 
(correct) ILS gl�deslope and DME �nd�cat�ons, the crew 
continued towards the only airfield they could see, firmly 
conv�nced that they were land�ng at LDY.  Th�s was 
desp�te the d�stract�on of the EGPWS warn�ngs dur�ng 
the final stages of the approach.  Had the approach been 
flown in IMC, there is little doubt that the operating 
crew would have flown the ILS to Decision Altitude and 
landed, w�thout �nc�dent, at LDY.

There are vary�ng degrees of �nformat�on and formats 
assoc�ated w�th the approach plates for LDY from 
commerc�al prov�ders of th�s �nformat�on.  Although 
at least one vers�on of the approach plates conta�ns a 
warning note for flight crews not to confuse BKL with 
LDY, �t would seem appropr�ate that the AIP should be 
amended to add such a note.  Th�s should h�ghl�ght the 
fact that the runways at BKL have a similar configuration 
to that of LDY, and th�s would ensure that commerc�al 
prov�ders have all the �nformat�on they need, to m�n�m�se 
the possibility of BKL being misidentified as LDY.

Following this incident, National Air Traffic Services 
(NATS) publ�shed a NOTAM, No L2352/06, wh�ch 
stated the follow�ng:
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‘Pilots are reminded of the close proximity of the 
Military helicopter site at Ballykelly AD, 5 nm east 
of Londonderry. Ballykelly AD has similar RWY 
directions and pattern to Londonderry. Pilots of 
aircraft en-route and in the circuit at Londonderry 
should positively identify Londonderry/Eglinton 
before committing their aircraft to land.’

Safety action taken

Pr�or to th�s event, the operat�ng company had been 
look�ng at the mer�ts of chang�ng to another commerc�al 

provider of airfield charts.  As a result of this incident, 

they have changed the�r prov�der, although the�r or�g�nal 

prov�der has now amended �ts charts, �nclud�ng a change 

to the symbol for BKL, to clar�fy the �nformat�on 

presented to flight crews, Figure 6.

NATS have �nd�cated that the warn�ng conta�ned �n the 

NOTAM w�ll be �ncorporated �n to the UK AIP at the 

next su�table opportun�ty.

In v�ew of these act�ons, �t �s not cons�dered necessary to 

make any formal safety recommendat�ons.

Figure 6

Modified version of the chart shown in Figure 4



�8©  Crown copyr�ght 2007

 AAIB Bulletin: 1/2007 EC-GRF EW/C2006/04/04 

INCIDENT

Aircraft Type and Registration: A�rbus A320-A�, EC-GRF
 
No & Type of Engines: 2 CFM 56-5A� turbofan eng�nes

Year of Manufacture: �99�

Date & Time (UTC): 4 Apr�l 2006 at 0802 hrs

Location: Stand 203, Term�nal 2, London Heathrow A�rport

Type of Flight: Publ�c Transport (Passenger)

Persons on Board: Crew - 6 Passengers - ��0 

Injuries: Crew - None Passengers - None

Nature of Damage: Damage to left eng�ne �nlet cowl and a�rbr�dge protect�ve 
ra�l�ngs

Commander’s Licence: A�rl�ne Transport P�lot’s L�cence 

Commander’s Age: 50 years

Commander’s Flying Experience: �3,256 hours (of wh�ch 3,875 were on type)
 Last 90 days - �57 hours
 Last 28 days - 49 hours

Information Source: A�rcraft Acc�dent Report Forms subm�tted by p�lot
 and subsequent enqu�res by the AAIB

Synopsis

Shortly after commenc�ng the tax� for takeoff, a 
hydraul�c un�on �n the brak�ng system fractured, 
causing fluid to leak from the Yellow hydraulic system.  
The departure was cancelled and the a�rcraft returned to 
the term�nal.  After stopp�ng on the allocated stand, the 
park�ng brake was selected ON, but the brakes fa�led to 
apply as the park�ng brake �s operated by the Yellow 
hydraul�c system.  The a�rcraft then began to move 
forward under �dle eng�ne power.  Attempts by the crew 
to stop us�ng the brake pedals proved unsuccessful, as 
the other modes of brak�ng are deact�vated when the 
park�ng brake �s selected ON.  The a�rcraft coll�ded 
w�th the a�rbr�dge, damag�ng the left eng�ne �nlet cowl, 
before com�ng to a stop. 

History of the flight

The a�rcraft was pushed back from Stand 209R at 
Term�nal 2, London Heathrow, for a scheduled passenger 
flight to Madrid.  As the aircraft began to taxi away from 
the stand, the Yellow hydraulic system low fluid level 
message (HYD Y RSVR LO LVL) appeared on the ECAM�.  
The commander, who was the handl�ng p�lot, stopped 
the a�rcraft to assess the problem.  On look�ng out of h�s 
s�de w�ndow, the co-p�lot observed a large pool of l�qu�d 

Footnote

�  Electron�c Central�sed A�rcraft Mon�tor.  Th�s system compr�ses 
two electron�c d�splays, located centrally on the ma�n �nstrument panel, 
wh�ch prov�de �nformat�on to the crew on the status of the a�rcraft 
systems, including systems that may be inoperative following specific 
fa�lures.  Faults �n the a�rcraft systems are h�ghl�ghted by warn�ng, 
caut�on or memo messages, and checkl�sts of act�ons to be taken by the 
crew are d�splayed automat�cally follow�ng a system fa�lure.
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on the tax�way on the r�ght s�de of the a�rcraft.  The crew 
performed the ECAM checkl�st act�ons and consulted 
the appropr�ate procedure �n the Fl�ght Crew Operat�ng 
Manual (FCOM).  The departure was cancelled and ATC 
clearance was obta�ned to return to the term�nal to park 
on Stand 203.  

The commander reportedly checked the Yellow 
hydraul�c system accumulator pressure on the cockp�t 
gauge and noted that �t was �nd�cat�ng that pressure 
was ava�lable.  Dur�ng the tax� back to the term�nal, the 
a�rcraft had to stop a number of t�mes and no problems 
were exper�enced w�th the use of the brake pedals.  On 
arr�v�ng at the stand, the a�rcraft was brought to a halt 
aga�n wh�lst the automated park�ng gu�dance system 
was be�ng sw�tched on.  The commander then tax�ed 
the a�rcraft onto the stand, stopped on the appropr�ate 
mark on the stand centrel�ne and appl�ed the park�ng 
brake.  However, on look�ng out of the cockp�t aga�n, 
he not�ced that the a�rcraft was mov�ng forward.  Both 
he and the co-p�lot attempted to stop �t us�ng the brake 
pedals, but th�s proved �neffect�ve, and the eng�nes were 
qu�ckly shut down �n order to m�n�m�se any damage.  

The a�rcraft cont�nued roll�ng forward unt�l brought to a 
halt as �ts left eng�ne struck the a�rbr�dge. 

Accident scene information

The a�rbr�dge, wh�ch �s bel�eved to have been unoccup�ed 
at the t�me, was �n the parked pos�t�on when �t was struck 
by the a�rcraft.  The top and bottom l�ps of the left eng�ne 
�nlet cowl were dented from contact w�th the upper 
attachment of one of the hydraul�c operat�ng rams and 
the protect�ve steel ra�l�ngs at the base of the a�rbr�dge.  
The ra�l�ngs were heav�ly deformed by the �mpact, but 
there was no v�s�ble damage to the a�rbr�dge �tself.

Exam�nat�on of the centrel�ne mark�ngs on Stand 203 
showed that the stop markers for the d�fferent a�rcraft 
types were clearly identified.  Assuming that the aircraft 
had �n�t�ally stopped on the correct stop mark, as reported, 
measurements showed that �t had then moved forward 
a d�stance of approx�mately four metres before the left 
eng�ne struck the ra�l�ngs. 

Inspect�on of the a�rcraft revealed that a hydraul�c reducer 
un�on on the brake dual d�str�but�on valve (BDDV) had 

fractured, Figure 1, allowing fluid to leak from 
the Yellow hydraul�c system.

A320 hydraulic systems description

The A320 has three �ndependent hydraul�c 
systems, des�gnated Blue, Green and Yellow, 
operat�ng nom�nally at a pressure of 3,000 ps�.  
The Green and Yellow systems are normally 
pressur�sed by pumps dr�ven by the left and 
r�ght eng�nes respect�vely, and the Blue system 
�s pressur�sed by an electr�cally dr�ven pump.  
The Yellow system �s also equ�pped w�th an 
electr�cally dr�ven pump, wh�ch allows the 
system to be pressur�sed on the ground when the 
eng�nes are shut down.  An accumulator �n the 

Figure 1

Fractured hydraul�c un�on on the BDDV
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Yellow system prov�des pressure for the park�ng brake 
system when the hydraul�c pumps are not operat�ng.  

Should the pressures �n the Green and Yellow systems 
d�ffer by more than 500 ps� (35 bar), the power transfer 
un�t (PTU) automat�cally engages, boost�ng the pressure 
�n the system exper�enc�ng the pressure drop.  The PTU 
compr�ses a pa�r of mechan�cally connected dual act�on 
hydraulic motor/pump units; there is no transfer of fluid 
between the two hydraul�c systems.

A320 parking brake system operation

The handle for the park�ng brake �s located on the centre 
pedestal �n the cockp�t; the brake �s appl�ed by l�ft�ng the 
handle and rotat�ng �t 90° clockw�se, from the OFF to 
the ON pos�t�on.  Th�s operates the park�ng brake control 
sw�tch, wh�ch s�gnals the motors �n the park�ng brake 
control valve to move the valve to the ON pos�t�on.  Th�s 
causes Yellow system hydraul�c pressure (from e�ther 
pump, �f runn�ng, or the accumulator) to be suppl�ed 
to the alternate brake p�stons on the brake un�ts.  The 
pressure �n the park�ng brake system �s ma�nta�ned 
through the closure of the hydraul�c return l�nes.  When 
the park�ng brake control valve �s �n the ON pos�t�on, 
�e when the park�ng brake handle �s set to ON, the 
normal2 and alternate brak�ng systems are electr�cally 
and hydraul�cally deact�vated.  

The accumulator pressure and the park�ng brake system 
pressure are d�splayed on a comb�ned tr�ple pressure 
gauge mounted �n the ma�n �nstrument panel.  When 
the park�ng brake �s selected to ON, a green ‘PARKING 
BRAKE ON’ memo �s d�splayed on the ECAM.  However, 

Footnote

2  The normal brak�ng system �s operated by the Green hydraul�c 
system, wh�ch operates one group of p�stons on each brake un�t.  
The alternate brak�ng system and park�ng brake are suppl�ed by the 
Yellow hydraul�c system and operate a d�fferent group of p�stons on 
the brake un�ts. 

th�s message only �nd�cates the pos�t�on of the park�ng 
brake control valve and appears whenever the valve �s �n 
the ON pos�t�on, �rrespect�ve of whether or not Yellow 
hydraul�c pressure �s ava�lable to apply the brakes.

Brake Dual Distribution Valve (BDDV)

The BDDV �s located on the rear bulkhead of the r�ght 
ma�n land�ng gear bay.  Its funct�on �s to supply the 
alternate brak�ng system w�th Yellow hydraul�c system 
pressure.  Dur�ng alternate brak�ng, the BDDV modulates 
the hydraul�c pressure to the brakes �n accordance 
with the level of braking demanded by the flight crew 
through the brake pedals.  The alternate brak�ng system 
automat�cally becomes ava�lable �f the normal brak�ng 
system should fa�l.

The BDDV �s pressur�sed by the Yellow hydraul�c 
system, except dur�ng normal brak�ng and when the 
park�ng brake �s appl�ed.  Th�s �s to ensure that hydraul�c 
pressure �s �mmed�ately ava�lable to operate the 
alternate brak�ng system �f the normal brak�ng system 
fa�ls.  Dur�ng normal brak�ng, an automat�c selector 
valve (ASV) located upstream of the BDDV cuts off 
the Yellow hydraul�c system supply to the BDDV and 
suppl�es Green hydraul�c system pressure to the normal 
brak�ng system.  When the brake pedals are released, the 
ASV restores the Yellow hydraul�c supply to the BDDV.  
When the park�ng brake �s appl�ed, Yellow hydraul�c 
system pressure �s suppl�ed to the park�ng brake c�rcu�t 
and the BDDV �s by-passed. 

The BDDV �s therefore exposed to pressure var�at�ons 
dur�ng normal brak�ng and park�ng brake operat�on.

Relevant flight recorder data

A copy of the relevant Qu�ck Access Recorder (QAR) 
data was prov�ded by the operator, wh�ch showed that 
full Yellow hydraul�c system pressure was ava�lable after 
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eng�ne start.  However, shortly after the a�rcraft began to 
tax�, there was a drop �n the Yellow system pressure to 
just below 2,000 ps� followed, about 40 seconds later, by 
another drop to just below 500 ps�.  The second, larger, 
pressure drop tr�ggered the Yellow hydraul�c system 
low pressure warn�ng and, follow�ng th�s, the ground 
speed parameter showed that the a�rcraft was stat�onary 
for about 75 seconds.  The pressure drops were of short 
durat�on and, on both occas�ons, the pressure returned 
to normal.  Approx�mately 30 seconds after the second 
pressure drop, wh�lst the a�rcraft rema�ned stat�onary, 
the Yellow system pressure then fell to zero and d�d 
not recover.  The a�rcraft then commenced the tax� to 
return to the term�nal.  The data show that the Green 
hydraul�c system pressure dropped co�nc�dentally w�th 
the pressure drops �n the Yellow system, but to a lesser 
degree.  The Green system pressure otherw�se rema�ned 
nom�nally at 3,000 ps�.

Mandatory Service Bulletin 32-1201

In May 200�, follow�ng a prev�ous A320 ground coll�s�on 
�nc�dent, the a�rcraft manufacturer �ssued Serv�ce Bullet�n 
(SB) 32-1201, which modifies the parking brake system 
so that normal brak�ng �s automat�cally restored �n case of 
low Yellow hydraulic system pressure. This configuration 
was subsequently adopted as the product�on standard on 
new-bu�ld a�rcraft.  The SB was made mandatory by the 
European Av�at�on Safety Agency (EASA), and must be 
accompl�shed on all affected a�rcraft by 3� March 2009.

On a�rcraft of pre-serv�ce bullet�n SB 32-�20� 
configuration, which includes EC-GRF, in the event of a 
park�ng brake fa�lure, the park�ng brake handle must be 
moved to the OFF pos�t�on �n order to restore the normal 
brak�ng system.

On aircraft of post-SB 32-1201 configuration, if the 
hydraul�c pressure �n the park�ng brake system decreases 

to less than 35 bar (approx�mately 500 ps�), the park�ng 
brake control valve w�ll be automat�cally commanded to 
the OFF pos�t�on, �rrespect�ve of the park�ng brake handle 
pos�t�on, thus react�vat�ng the normal brak�ng system. 
  
The operator’s fleet comprised a mix of pre- and 
post-SB 32-1201 configuration aircraft. 

ECAM abnormal procedures

In the event of low hydraulic fluid quantity in the Yellow 
hydraul�c system, the follow�ng ECAM messages and 
act�ons appear, wh�ch must be rev�ewed and act�oned by 
the crew:

‘HYD Y RSVR LO LVL

- PTU………………………….…OFF
- YELLOW ENG 2 PUMP……....OFF
- YELLOW ELEC 2 PUMP……..OFF
- BRK Y ACCU PR             .. MONITOR’

The ECAM does not �nd�cate whether the park�ng brake 
is operative or not; the pilot must first check the triple 
pressure gauge to ver�fy that accumulator pressure �s 
ava�lable and then check that pressure has been appl�ed 
to the brakes after sett�ng the park�ng brake.  Even though 
the Yellow hydraul�c system may be unava�lable, the 
‘PARKING BRAKE ON’ memo w�ll rema�n d�splayed 
on the ECAM when the park�ng brake �s selected on.  

Aircraft manufacturer’s operational instructions

Follow�ng the prev�ous �nc�dent, A�rbus �ssued Operator 
Informat�on Telex (OIT)/Fl�ght Operat�ons Telex (FOT) 
SE 999.0079/0�/BB, �n June 200�, propos�ng two 
changes to the A3�9/A320/A32� Fl�ght Crew Operat�ng 
Manual (FCOM):

F�rstly, the ‘PARKING’ chapter of the Standard 
Operat�ng Procedures �n the FCOM was to be 
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amended to �nclude a check of the park�ng brake 
accumulator pressure pr�or to sett�ng the park�ng 
brake.  The purpose of th�s was to detect accumulator 
low pressure wh�ch could result �n park�ng brake 
fa�lure.  (The ex�st�ng FCOM procedures already 
stated that, �n the event of a park�ng brake fa�lure 
or unexpected movement of the a�rcraft occurr�ng 
w�th the park�ng brake selected to ON, the park�ng 
brake handle must be selected to OFF to restore 
the normal brak�ng system.)      

Secondly, a note was to be added to the FCOM 
procedure for a Yellow hydraul�c system fa�lure to 
h�ghl�ght that the park�ng brake may be �noperat�ve 
due to low Yellow system accumulator pressure.  

These changes were �ncorporated by A�rbus �n the 
July 200� general rev�s�on (Rev�s�on 33) of the FCOM.  

Operational procedures  

The operator’s A3�9/A320/A32� FCOM, wh�ch �s based 
on the Airbus FCOM, reflected the changes introduced 
by Rev�s�on 33. 

The park�ng procedure �s conta�ned �n sect�on 2.0�.72 
of the operator’s FCOM and �t states that the tr�ple 
pressure gauge must be checked pr�or to select�ng ON 
the park�ng brake, to ver�fy that Yellow hydraul�c system 
accumulator pressure �s ava�lable.  It also requ�res a 
check of the brake pressures on the tr�ple pressure gauge 
after select�ng the park�ng brake to ON.  The procedure 
also conta�ns the follow�ng:

‘CAUTION

If the aircraft begins to move after applying the 
parking brake, the PARK BRK handle should be 
immediately selected to off and the brake pedals 
applied.’

The operator’s FCOM �ncludes the follow�ng note �n the 
Yellow hydraul�c system fa�lure abnormal procedure:

BRK Y ACCU PR MONITOR

This check is recommended to cover the case of a 
pipe, rupture, which could lead to the simultaneous 
loss of the hydraulic system and the accumulator 
fluid.  If this occurs, the loss of the accumulator 
should be observed on the indicator within 
10 minutes.  In that case: the only remaining 
braking means is normal braking, using green 
pressure.  The parking brake should not be used, 
since it is not available.  And, the chocks should 
be put in place before Engine 1 shutdown.’

Pr�or to the �nc�dent, the operator had not prov�ded any 
specific training to flight crews on parking procedures 
follow�ng a Yellow hydraul�c system fa�lure. 

Hydraulic reducer union

The fa�led un�on, wh�ch �s of an alum�n�um alloy 
mater�al, was located �n the Yellow hydraul�c system 
supply port to the BDDV.  The part number of the 
union is MS21902D8 and it is identified as item 070 of 
F�gure 2D �n Chapter 32-43-03 of the A3�9/320/32� 
Illustrated Parts Catalogue.   

The BDDV had completed a total of 29,665 flying hours 
and 23,871 flight cycles since new, and had not been 
prev�ously overhauled.  

The a�rcraft manufacturer, A�rbus, was aware of 
two prev�ous fa�lures of hydraul�c un�ons on the 
BDDV, but there was insufficient information to 
determ�ne whether these were the same as that wh�ch 
fa�led �n th�s �nc�dent.  Th�s un�on �s �nstalled on 
approx�mately 2,400 A3�9/A320/A32� a�rcraft; these 
have accumulated a total of more than 40 m�ll�on 
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flying hours and 20 million flight cycles, with the fleet 
leaders hav�ng atta�ned, at the t�me of th�s �nc�dent, 
55,000 flying hours and 38,000 flight cycles.

Metallurgical examination

The hydraul�c un�on had fractured �n the reg�on of the 
last full thread before the run-out, on the threaded end 
to wh�ch the hydraul�c p�pe attaches.  The fracture was 
the result of a fat�gue crack �n�t�at�on at the thread root, 
wh�ch propagated to a relat�vely small crack under 
low magn�tude cycl�c stress.  G�ven the small crack 
advance, the large area of overload was poss�bly due 
to the presence of a high static load on the fitting, over 
wh�ch the cycl�c load�ng was super�mposed.  Th�s was 
poss�bly due to separate per�ods of v�brat�on, or other 
exc�tat�on, as �nd�cated by the presence of w�der beach 
marks between the closely spaced str�at�ons.  Crack 
�n�t�at�on had occurred at mult�ple s�tes around the thread 
root, preclud�ng a defect �nduced fa�lure.  There was no 
evidence of corrosion on the fitting.    The final separation 
was essent�ally ax�al, and therefore unl�kely to have 
been due to an attempt to over-tighten the fitting, which 
m�ght be expected to produce a tors�onal separat�on.  
The results of the metallograph�c exam�nat�on, hardness 
determ�nat�ons and chem�cal analys�s, �nd�cated that the 
fitting had been correctly manufactured from an Al 2024 
alloy �n the fully heat treated cond�t�on.

Discussion

The QAR data show that full Yellow hydraul�c system 
pressure was ava�lable after eng�ne start and up to the 
point the aircraft began to taxi.  The first indication of 
a problem was the �n�t�al drop �n the Yellow system 
pressure, to just under 2,000 ps�, shortly after tax��ng, 
which probably signified the point at which the hydraulic 
leak started.  The second, larger pressure drop tr�ggered 
the Yellow system low pressure warn�ng, prompt�ng 
the crew to stop the a�rcraft and assess the problem.  In 

both cases, the hydraul�c pressure recovered, probably 

co�nc�dent w�th the automat�c engagement of the PTU, 

wh�ch would have restored the Yellow system pressure, 

if sufficient fluid had remained in the system.  The 

co�nc�dental pressure drops �n the Green system pressure 

were probably �nd�cat�ve of PTU operat�on.  

Appl�cat�on of the park�ng brake, after stopp�ng to 

�nvest�gate the problem, would have cut off the Yellow 

hydraul�c system supply to the BDDV and reduced the 

rate of fluid leakage.  The data shows however, that by 

the t�me the a�rcraft had commenced the tax� to return to 

the term�nal, the Yellow hydraul�c system pressure had 

fallen to zero and d�d not recover.  The ECAM act�ons 

requ�red the crew to turn off the Yellow system pumps 

and the PTU, after wh�ch the Yellow system would have 

no longer been pressur�sed.   

The a�rcraft park�ng procedures requ�re the crew to 

ver�fy that pressure has been appl�ed to brakes after 

select�ng the park�ng brake to ON.  G�ven that the 

a�rcraft began to move forward �mmed�ately after sett�ng 

the park�ng brake, �t �s l�kely that there was l�ttle or no 

Yellow system hydraul�c pressure ava�lable to apply the 

brakes, and th�s should have been �nd�cated on the brake 

pressure gauges.

Once the a�rcraft began mov�ng forward on the stand, 

the crew could have stopped �t by select�ng the park�ng 

brake to OFF, thus re-act�vat�ng the normal brak�ng 

system, before operat�ng the brake pedals.  The normal 

brak�ng system would have been ava�lable as, w�th the 

eng�nes st�ll runn�ng, the Green hydraul�c system was 

pressur�sed, as �nd�cated by the QAR data.   However, 

th�s act�on �s not �ntu�t�ve and the fact that the crew had 

not pract�sed th�s part�cular fa�lure scenar�o may have 

been a significant contributory factor.
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Although the ECAM act�on l�st �ncluded an act�on �tem 
to mon�tor the Yellow hydraul�c system accumulator 
pressure, it gave no specific information that the 
park�ng brake m�ght be �noperat�ve. Th�s �nformat�on 
was, however, conta�ned w�th�n the FCOM, wh�ch was 
consulted by the flight crew.  It is possible that the crew, 
hav�ng seen an �nd�cat�on of accumulator pressure on 
the gauge at some po�nt, assumed that the park�ng brake 
was serv�ceable.

The cause of the fat�gue crack�ng �n the fa�led hydraul�c 
un�on was not establ�shed; however, no ev�dence was 
found of pre-ex�st�ng defects, corros�on, or of an �ncorrect 
material specification.

Actions taken by the operator, post-incident

The operator has conducted �ts own �nvest�gat�on �nto the 
�nc�dent and took a number of safety act�ons �ntended to 
prevent recurrence.  These act�ons �nclude:

Additional flight simulator training on hydraulic 
fa�lures for the crew �nvolved �n the �nc�dent.

The development of an appropriate flight simulator 
tra�n�ng scenar�o for all A320 crew members.

The �ssue of a safety recommendat�on to �ts A320 
crews, stat�ng that a�rcraft should be towed to 
the park�ng pos�t�on �n the event of a hydraul�c 
system problem.

The operator has requested that the a�rcraft 
manufacturer prov�de the appropr�ate abnormal 
procedure for deal�ng w�th such a hydraul�c 
system fa�lure on A320-A� a�rcraft.

Actions taken by the manufacturer, post incident.

The manufacturer also conducted an �nvest�gat�on 
�nto th�s �nc�dent, and has made a number of safety 
recommendat�ons.  These �ncluded: 

• ‘On affected aircraft, operators should embody 
SB 32-12013

• Operators should specifically bring to the 
attention of flight crews the following:-

 The condition and response of the parking brake 
system should be checked on the triple gauge at 
every ON or OFF selection (FCOM 3.02.25)

 The parking brake should be selected OFF in 
case of loss of efficiency in order to recover 
normal braking system (FCOM 3.02.25)

 When arriving at the gate [stand] with 
Yellow hydraulic system inoperative, use of 
chocks should be anticipated and demanded 
prior to release of normal braking system 
(FCOM 3.02.29)’

A�rbus �nformed �ts operators of th�s �nc�dent at a Fl�ght 
Safety Conference held on �7 October 2006.

In v�ew of the above safety act�ons taken by the operator 
and manufacturer, �t �s thought not necessary to make 
any formal Safety Recommendat�ons.

Footnote

3  Although the manufacturer or�g�nally made the recommendat�on 
to embody to SB 32-�20� (up to a/c MSN �380) �n May 200�, and 
th�s was mandated by EASA (to be accompl�shed by 3� March 2009), 
they have re-�terated �t follow�ng th�s �nc�dent.
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INCIDENT

Aircraft Type and Registration: Avro �46-RJ�00, G-CFAE

No & Type of Engines: 4 Lycom�ng LF507-�F turbofan eng�nes

Year of Manufacture: 200�

Date & Time (UTC): �� January 2006 at 0830 hrs

Location: Ed�nburgh

Type of Flight: Publ�c Transport (Passenger)

Persons on Board: Crew - 5 Passengers - 98

Injuries: Crew - None Passengers - None 

Nature of Damage: N�l

Commander’s Licence: A�rl�ne Transport P�lot’s L�cence

Commander’s Age: 48 years

Commander’s Flying Experience: 7,300 hours   (of wh�ch 65 were on type)
 Last 90 days - 65 hours
 Last 28 days - 30 hours

Information Source: AAIB F�eld Invest�gat�on

Synopsis

Pr�or to start�ng the second eng�ne on an a�rcraft w�th 

an unserv�ceable Aux�l�ary Power Un�t (APU), the 

eng�ne rpm was not �ncreased on the operat�ng eng�ne, 

as requ�red.  Once the start was �n�t�ated, the �ncreased 

load on the operat�ng generator resulted �n the operat�ng 

eng�ne go�ng �nto a sub-�dle cond�t�on.  The eng�ne was 

then over-fuelled and the result was a jet-pipe fire, which 

was reported to the flight crew by a ground handler.  The 

operat�ng generator also went off-l�ne, leav�ng the battery 

as the sole source of electr�cal power for the a�rcraft.  

The cab�n crew could not establ�sh commun�cat�ons 

with the flight crew, who were completing the engine fire 

dr�ll, and were unable to open the locked cockp�t door.  

With visual indications of an engine fire, the cabin crew 

�n�t�ated an emergency evacuat�on of the passengers.  

The �nc�dent was �n�t�ated when the procedure for eng�ne 
start, w�th the APU not ava�lable, was not followed.  
The �nvest�gat�on revealed a lack of knowledge of the 
commun�cat�ons system under degraded electr�cal power.  
The locked cockp�t door contr�buted to a lack of effect�ve 
liaison between the flight and cabin crew.  Shortly 
after the �nc�dent, the operat�ng company rev�ewed the 
procedure for start�ng the eng�nes stand whenever the 
APU or �ts generator was unserv�ceable.   The company 
also conducted a rev�ew of the commun�cat�ons 
�nformat�on w�th�n the company manuals and the 
�nformat�on prov�ded dur�ng tra�n�ng.  The �nvest�gat�on 
also h�ghl�ghted the �mportance of cr�t�cally rev�ew�ng 
the effects of secur�ty requ�rements on a�rcraft safety.
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Sequence of events

The crew, compr�s�ng two p�lots and three cab�n 
attendants, prepared the a�rcraft for a scheduled departure 
at 0800 hrs for a flight from Edinburgh Airport to London 
(C�ty) A�rport; the a�rcraft was parked on Stand 22.  The 
commander had noted from the Techn�cal Log that the 
APU was unserv�ceable and that there was a m�nor 
problem w�th one row of passenger seats; he br�efed the 
purser accord�ngly.

W�th an external power un�t connected, and 
commun�cat�ons establ�shed w�th the ground handler, 
the crew obta�ned clearance from ATC to start No 4 
eng�ne and then to pushback off stand.  The subsequent 
start was uneventful and, after select�ng No 4 generator 
‘ON’, the ground handler was cleared to d�sconnect the 
external power un�t.  The push back was normal and the 
a�rcraft was stopped abeam Stand 23 on a head�ng of 
approx�mately 300º; the surface w�nd was 240º/�7 kt.  
After the tug was d�sconnected and clear of the a�rcraft, 
the commander was cleared by the ground handler to start 
eng�nes Nos 3, 2 &� �n turn.  The commander �n�t�ated 
the start sequence for No 3 eng�ne but, just after push�ng 
the start button, he real�sed that he had not �ncreased 
the rpm for the h�gh-pressure compressor (N2), of the 
No 4 eng�ne, to 65% as requ�red.  Almost �mmed�ately, 
the cockp�t l�ghts d�mmed and the ground handler called 
that there was a fire on No 4 engine.  Neither pilot could 
see the No 4 eng�ne from the cockp�t.  The commander 
could not later recall �f he had actually selected the No 3 
fuel lever to ‘ON’ but was certa�n that �t was now ‘OFF’ 
and he also sw�tched the starter master sw�tch to ‘OFF’.  
W�th another more urgent call from the ground handler 
that No 4 engine was on fire, the commander selected 
the No 4 fuel selector to ‘OFF’ and reached for the No 
4 fire handle.  However, the first officer already had his 
hand on �t and the commander �nstructed h�m to pull 
the handle and fire both extinguishers.  The commander 

then transm�tted a ‘MAYDAY’ call to ATC, wh�ch was 
�mmed�ately acknowledged.  There had been no cockp�t 
indications of an engine fire.  About this time, the 
commander saw the ‘DOOR’ warn�ng l�ght �llum�nate 
and heard shouts from the cab�n to the effect of “get 
out”.  He was aware that the a�rcraft was now only on 
battery power and he made no attempt to transm�t on 
the Publ�c Address (PA) system or to call the cab�n staff 
on �nterphone.  The commander manually unlocked the 
cockp�t door, and shortly after the purser entered the 
flight deck to confirm that the pilots were alright and to 
tell the commander that all the passengers were now off 
the a�rcraft.

Within the cabin, the pre-flight checks had indicated that 

the ‘PA’ and �nterphone systems were fully serv�ceable.  

Wh�lst the eng�nes were be�ng started, the three cab�n 

attendants (CA) had been pos�t�oned for the emergency 

equ�pment demonstrat�on; the purser was at the front of 

the cab�n, CA No 3 was abeam seat row 6 and CA No 2 was 

abeam seat row �2; all three were fac�ng to the rear.  The 

demonstrat�on was based on an automat�c pre-record�ng 

system w�th the cab�n attendants demonstrat�ng the use 

of the equipment.  At about the time that the briefing 

was cover�ng the donn�ng of l�fe jackets, the attendants 

were aware of the electr�cal power go�ng off and the 

emergency lights illuminating.  After about five seconds, 

the power came back but only for about one second 

before go�ng off aga�n.  The purser attempted to contact 

the commander by us�ng the �nterphone but the system 

seemed to have no power.  He then tr�ed to open the 

cockp�t door but was unable to do so.  As he then turned 

back towards the cab�n, he saw CA No 3 approach�ng 

w�th some passengers beh�nd, say�ng that there was a 

fire and that they had to evacuate.

CA No 3 had noticed a flashing light to his left shortly 

after the second power fa�lure and was then aware of a 
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passenger to his left with a “horrified look” on his face.  
The attendant looked out of the r�ght s�de of the a�rcraft 
and saw a flame stretching about 6 ft from the rear of 
an engine.  The flame appeared to be constant and he 
watched �t for about �½ seconds before turn�ng and 
mov�ng towards the front of the cab�n.  As he d�d so, he 
was aware of the sounds of passengers releas�ng the�r 
seat belts.  When he reached the purser, he reported that 
there was a fire on the right side of the aircraft and that 
they needed to evacuate.

The purser aga�n tr�ed to contact the commander by 
�nterphone but there was st�ll no �nd�cat�on of power.  
He then tr�ed to select ‘PA’ but, w�th no l�ght �nd�cat�on 
on the panel or handset, d�d not attempt to speak on the 
system.  He then dec�ded to evacuate the a�rcraft and 
hav�ng checked that the exter�or of the left front cab�n 
door appeared clear, he opened that door.  The sl�de 
operated normally and the purser moved to open the 
front r�ght door but was rem�nded by CA No 3 that there 
was a fire on that side.  Both cabin attendants stayed 
�n pos�t�on and commenced passenger evacuat�on by 
the front left sl�de only.  As they were do�ng so, the 
purser attempted to contact the rear of the a�rcraft 
cab�n, us�ng the �nterphone, but aga�n there was no 
�nd�cat�on of power.  He also cons�dered us�ng one of 
the two loudha�lers, located �n the forward overhead 
lockers, to commun�cate w�th the rear of the cab�n but 
concluded that th�s was unnecessary as the evacuat�on 
was proceeding in an efficient manner.

Towards the rear of the a�rcraft, CA No 2 had moved 
to her stat�on at the rear to use the commun�cat�on 
system as she became aware of passengers gett�ng up 
and mov�ng forward.  She selected both �nterphone and 
PA system but could see no �nd�cat�on of any power.  
Turn�ng back towards the front of the cab�n, she then 
followed the passengers forward, check�ng as she d�d 

so that each row was clear.  In�t�ally, she thought that 
�t was a ‘Precaut�onary Rap�d D�sembarkat�on’ (us�ng 
the normal ex�ts) but, as she approached the front she 
became aware that �t was an ‘Emergency Evacuat�on’.

Many of the passengers were also unaware that an 
emergency evacuat�on was �n progress unt�l they had 
reached the front of the cab�n.  Then, when they reached 
the ground, they moved away from the a�rcraft but were 
consc�ous that there was no-one to d�rect them where 
to go.  By the t�me that the three cab�n attendants had 
left the aircraft, which was immediately after the final 
passenger, the purser could see buses approach�ng and 
the passengers were d�rected towards them.  

Within the cockpit, the commander confirmed that the 
AFRS was on its way and then he and the first officer 
confirmed that the aircraft was empty before leaving 
�t.  By the t�me they had reached the ground, the AFRS 
was �n attendance.

Operational information

Flight crew procedures

Eng�ne start procedures, w�th no APU ava�lable, were 
deta�led �n the company Operat�ons Manual and requ�red 
that all eng�nes should be started on stand us�ng an 
external AC power supply or that No 4 eng�ne should 
be started on stand and then the other eng�nes started 
after pushback.  The latter method was the preferred 
opt�on.  If th�s method was used, the start master sw�tch 
should be selected ‘OFF’ after No 4 eng�ne start �n order 
to allow the generator to be brought on l�ne before 
reselect�ng start master to ‘ON’.  Pr�or to start�ng the 
other eng�nes, the APU generator should be selected 
‘OFF’ and No 4 eng�ne N2 selected to 65% unt�l the 
other eng�nes have started.
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Locked cockpit door policy

JAR-OPS �.�255(c)(�) requ�res that the cockp�t door of 
a�rcraft such as G-CFAE:

‘shall be closed prior to engine start for take-off 
and will be locked when required by security 
procedures or the Commander until after engine 
shut down after landing, except for authorised 
persons to access or egress in compliance with 
National Aviation Security Programme.’

The company Operations Manual required the flight 
crew to confirm that the flight deck door was secured 
�n accordance w�th Department for Transport av�at�on 
secur�ty regulat�ons.

Cabin crew procedures

The Cab�n Crew SEP Operat�ons Manual conta�ned the 
follow�ng �nformat�on relat�ng to evacuat�on �n�t�at�on:

‘Any unusual or abnormal occurrence, either 
visual, e.g. refuelling truck fire, cabin fire, engine 
fire, smoke in the cabin, etc, or audible, e.g., noise, 
vibrations, etc, on any part of the aircraft, internal 
or external, must be reported to the Captain.  
However should a Crew Member become aware 
of a situation which is clearly catastrophic they 
should initiate an evacuation.  He/She shall alert 
all Crew Members by verbal communication, 
passenger address, interphone or loud hailer and 
immediately proceed with an evacuation as soon 
as the aircraft has stopped.’

‘The good judgement of cabin crew is imperative 
in order to evaluate the situation before initiating 
an evacuation.’

‘Unless there is immediate danger Cabin Crew 
should wait 15 seconds.  This period of time 
allows the Flight Crew to perform shut down 
checks and establish whether an evacuation is 
required.  If no flight deck command is received 
after 15 seconds the SCCM (Purser) should 
investigate by either calling on the interphone or 
visiting the flight deck.’

‘Emergency conditions, which would require 
Cabin Crew to initiate evacuation, include:

1. A self-sustaining aircraft fire
2. Dense smoke in the cabin
3. An extreme and unusual aircraft attitude
4. Any time the passengers are in immediate 

danger
5. Unusual sounds prior to stopping (loud 

scraping or tearing of the aircraft 
structure)’

At the t�me of the �nc�dent, there was no �nformat�on 
�n the Cab�n Crew SEP Operat�ons Manual relat�ng 
to the a�rcraft �nternal commun�cat�ons system under 
degraded electr�cal cond�t�ons.  Furthermore, many 
personnel, �nclud�ng the crew of G-CFAE and some of 
the company tra�n�ng personnel, were not fully aware 
of the capab�l�t�es of the commun�cat�on system under 
these cond�t�ons.

Recorded information

Cockpit voice recorder

The sol�d state cockp�t vo�ce recorder (CVR) prov�ded 
30 m�nutes of h�gh qual�ty four-channel record�ng and 
two hours of m�xed channel record�ng.  On th�s a�rcraft, 
the CVR records when power �s ava�lable on the a�rcraft 
and the av�on�c master sw�tch �s on.  The h�gh qual�ty 
recording covered the five and a half minute period 
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between the act�vat�on of the av�on�c master sw�tch and 
the �nc�dent.  From the record�ngs, �t was ev�dent that 
before the �nc�dent there were good commun�cat�on 
channels �n the cockp�t, between the cockp�t and the 
ground eng�neer, between the a�rcraft and ground control 
and between the cockp�t and the cab�n.  

In�t�ally, ground power was suppl�ed to the a�rcraft 
because the APU was �noperat�ve.  Perm�ss�on was 
granted to start eng�ne No 4 on the stand, push the a�rcraft 
back, and then start up the rema�n�ng eng�nes us�ng a 
‘cross start’ from eng�ne No 4.  The crew followed the 
eng�ne start checkl�st and the a�rcraft was then pushed 
back.  When the pushback had been completed the crew 
d�scussed the appropr�ate N2 sett�ng for an eng�ne be�ng 
used to start another eng�ne; the value of 65% N2 was 
agreed.  They had a further conversat�on regard�ng a 
takeoff performance calculat�on.  The start of eng�ne 
No 3 was �n�t�ated �mmed�ately afterwards; power to the 
CVR was then lost.  

Flight data recorder

The flight data recorder (FDR) was successfully 
downloaded.  The FDR record�ng of parameters on th�s 
type of a�rcraft �s only enabled when the low-pressure 
compressor speed (N�) from any eng�ne reaches 20%.  
The record�ng �n th�s case started only once eng�ne 
No 4 had started and lasted for just over three and a 
half m�nutes.  The parameters of �nterest were eng�ne 
related.  Unfortunately, the useful parameters �n th�s case 
were l�m�ted to N� values and the Thrust Lever Angles 
(TLAs).  Play �n the mechan�sm used to measure the 
TLAs meant that the accuracy of these parameters was 
l�m�ted to ±6º.
 
The relevant record�ng started at 0807 hrs, w�th the N� 
for eng�ne No 4 read�ng 26%, the rema�n�ng N�s read 
between �% and 2%, �nd�cat�ng no power.  At th�s t�me, 

the TLA for eng�ne No 4 was at �6° w�th the other TLAs 
read�ng 0º.  Dur�ng the next 40 seconds, the N� for eng�ne 
No 4 fluctuated between 24% and 27% and then settled 
to approx�mately 26% for a l�ttle under three m�nutes.  
The Operat�ons Manual stated that, after eng�ne start, the 
expected stable N� and N2 values should be 25% and 
50% respect�vely.  G�ven the recorded N� value, �t �s 
cons�dered reasonable to assume that the N2 dur�ng th�s 
per�od was �n the reg�on of 50%.

F�gure � shows the FDR record�ng just pr�or to the loss 
of power.  The TLA for eng�ne No 4 d�d not change 
unt�l after the N� for eng�ne No 4 started dropp�ng.  
The FDR record�ng stopped for less than a second and 
then restarted briefly, operating for approximately three 
further seconds before �t stopped aga�n.  

W�th�n the l�m�tat�ons of data be�ng recorded only once 
every second, there �s no �nd�cat�on that the N� of eng�ne 
No 4 was �ncreased above the �dle state.  Therefore, �t 
�s reasonable to conclude that the N2 of eng�ne No 4 
was below the requ�red value of 65% when the start of 
eng�ne No 3 was attempted. 

Throughout the record�ng, the eng�ne control systems 
were act�ve and not �nd�cat�ng any faults.  No �nd�cat�ons 
of fire or overheat were recorded.

.
ATC recording

A record�ng was ava�lable of Ed�nburgh Ground rad�o 
transm�ss�ons on frequency �2�.725 MHz.  Th�s 
confirmed that the crew contacted Edinburgh Ground 
at 0806 hrs to request clearance for a push and start 
and for clearance to start one eng�ne on stand.  ATC 
approved th�s request and the next transm�ss�on 
was at 08�2.40 hrs when the commander declared 
a ‘MAYDAY’ and reported that they had a fire on No 
4 eng�ne and that they were evacuat�ng the a�rcraft.  
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Then, at 08�4.27 hrs, the commander made a further 
transmission asking ATC to confirm that the AFRS 
were on the way; this was confirmed by ATC.  At 0816, 
the AFRS asked ATC to relay a request for the crew to 
contact them on frequency �2�.6 MHz but there was no 
response as the crew had already left the cockp�t.

Aircraft information

Electrical generation and engine starting

The a�rcraft was equ�pped w�th four Honeywell LF507-�F 

turbofan eng�nes and a Sundstrand APU.  All of the ma�n 

engines are fitted with electric starter motors.  The two 

outboard eng�nes (Nos � & 4) and the APU are each 

equ�pped w�th an AC generator to supply the a�rcraft’s 

electr�cal requ�rements.

Figure 1 

FDR recorded N� and TLA parameters.  Note that TLA No 2 �s h�dden beh�nd TLA No 3
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In normal operat�ons, the APU prov�des the electr�cal 
supply to start the ma�n eng�nes.  In the event that the 
APU �s �noperat�ve, all of the ma�n eng�nes can be 
started from a ground electr�cal power supply, or an 
outboard eng�ne can be started from the ground power 
supply and the rema�n�ng eng�nes started us�ng a ‘cross 
start’ from the operat�ng eng�ne.  Dur�ng a ‘cross start’ 
the operat�ng eng�ne prov�des all of the a�rcraft’s AC 
electr�cal power requ�rements.

The procedure for carry�ng out a ‘cross start’ requ�res the 
eng�ne prov�d�ng the electr�cal supply to be accelerated 
from �dle to 65% N2 speed pr�or to �n�t�at�ng the 
start�ng procedure.  Th�s prevents the operat�ng eng�ne 
be�ng ‘dragged’ �nto a sub-�dle cond�t�on as the load 
on the generator �ncreases.  In that cond�t�on, the a�r 
flow though the engine would be reduced, resulting in 
over-fuell�ng of the eng�ne.  Unburnt fuel could then 
pass out of the combust�on chamber and �gn�te w�th�n 
the engine’s turbine resulting in a plume of flame from 
the exhaust nozzle.  At the same t�me, the �ncreased 
load on the generator would result �n the generator 
tr�pp�ng off-l�ne.  

Engine examination

Analys�s of the a�rcraft’s eng�ne health mon�tor�ng 
system confirmed that the No 4 engine started normally 
and reached a stab�l�sed ground-�dle cond�t�on.  FDR data 
confirmed that the engine remained at this speed until the 
�n�t�at�on of the No 3 eng�ne start.  Immed�ately after the 
�n�t�at�on of the start procedure, the FDR data showed 
that the eng�ne’s N� speed began to decrease below the 
normal ground �dle level.  The forward movement of 
the No 4 eng�ne thrust lever recorded on the FDR as the 
N� speed decreased would have �ncreased the amount 
of fuel be�ng suppl�ed to the eng�ne.  Th�s would have 
resulted �n a correspond�ng �ncrease �n the s�ze of the 
exhaust flame. 

An �nspect�on of the eng�ne �mmed�ately after the 
event confirmed no signs of external fire or damage.  
Additionally, no fault codes were identified during the 
download of the eng�ne Full Author�ty D�g�tal Eng�ne 
Control memory.  After replacement of the fire bottles, 
a ser�es of eng�ne starts were carr�ed out.  No problems 
were observed dur�ng the start of the No 4 eng�ne or the 
subsequent ‘cross starts’ of the rema�n�ng eng�nes.

Internal communications

The aircraft was fitted with an interphone system that 
allowed commun�cat�on between the forward and rear 
cabin crew stations and the flight deck.  A PA facility 
was also �ntegrated w�th�n the commun�cat�ons system 
to allow broadcasts to be made from any stat�on to the 
a�rcraft cab�n.  Both the forward and rear cab�n crew 
stat�ons were equ�pped w�th a handset w�th an �ntegral 
push button selector panel and a ‘press to talk’ button for 
use dur�ng PA broadcasts.  

Normal operation

W�th AC electr�cal power ava�lable, when a 
cab�n crew handset �s l�fted from �ts cradle, the 
�ntegral push button selector panel �s �llum�nated.  
Press�ng a button selects the appropr�ate mode 
of operat�on, and allows the crew stat�on to 
commun�cate w�th the other stat�on and w�th 
the cockp�t.  Each cab�n crew stat�on can also 
operate the PA system by press�ng the ‘PA’ button 
and then us�ng the ‘press to talk’ sw�tch when 
speaking.  The flight crew can communicate with 
the cab�n crew on �nterphone and can broadcast 
on PA.  The system produces an aud�ble ch�me 
to alert the cabin crew and flight deck when 
someone w�shes to commun�cate w�th them.
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Operation on battery power

When operat�ng on battery power, the funct�ons 

of the �nternal commun�cat�on system are severely 

restr�cted.  The push button selector panel �n the 

cab�n crew handsets are no longer �llum�nated and 

the push button funct�ons are d�sabled.  However, 

�f the ‘push to talk’ button �s depressed, a PA 

broadcast can st�ll be made throughout the a�rcraft 

cabin.  The flight crew also retain the ability to 

broadcast a PA message from the cockp�t and can 

also speak to e�ther the headset operat�ve or the 

cab�n crew us�ng the �nterphone.  However, the 

system does not produce an alert ‘ch�me’ to �nd�cate 

that the flight crew wish to communicate, and in the 

event that a handset is picked up whilst the flight 

deck are attempt�ng to contact the cab�n crew, the 

l�m�ted funct�onal�ty of the system means that the 

flight crew are unable to hear any response.

Tests were carr�ed out on several a�rcraft, wh�ch 

confirmed that the function of G-CFAE’s interphone 

and PA on battery power was ‘normal’ for a BAe 

RJ�00.  The system was compl�ant w�th the current 

EASA certification requirements, CS 25.1423.

Cockpit door

G-CFAE was fitted with a ballistically reinforced cockpit 

door.  When locked, there was no means of open�ng the 

door from the passenger cab�n.  The door can be unlocked 

from the cockp�t e�ther by manually releas�ng �t, wh�ch 

would normally �nvolve a crew member leav�ng the�r 

seat, or through the use of a remote electr�cally operated 

release sw�tch at the rear of the centre �nstrument 

pedestal.  Power for the remote cockp�t door release �s 

prov�ded by the a�rcraft’s AC electr�cal power supply 

and the loss of AC power renders the remote door release 

system �noperat�ve.  

Ne�ther the operators M�n�mum Equ�pment L�st nor the 
manufacturers Master M�n�mum Equ�pment L�st  allow 
the a�rcraft to be d�spatched w�th the remote door release 
sw�tch �noperat�ve.  

Analysis

Flight crew actions

The �n�t�al start of No 4 eng�ne was normal but the crew 
d�d not then follow the requ�red procedure of �ncreas�ng 
the eng�ne N2 to 65% pr�or to start�ng the next eng�ne.  An 
eng�ne start w�th no APU ava�lable �s not an unusual event 
and both crew members had prev�ously exper�enced th�s 
procedure.  It may be relevant that the crew had become 
aware of the need to rev�ew the�r takeoff performance 
calculat�ons just after the d�scuss�on about the start�ng 
procedure.  Nevertheless, such a d�stract�on �s not an 
unusual occurrence on an a�rcraft and p�lots should be 
aware of the v�tal �mportance of systemat�c checks pr�or 
to �n�t�at�ng an act�on such as an eng�ne start.  

The consequences of the �ncorrect procedure were a loss 
of normal electrical power and a flame from the exhaust 
nozzle of No 4 engine.  The flight crew were aware of 
the electr�cal power degradat�on and were tw�ce adv�sed 
by the ground handler that there was a fire on No 4 
eng�ne.  Although the crew could not see the affected 
engine and had no cockpit indications of a fire they 
acted �n accordance w�th the�r procedures to complete 
the appropr�ate dr�ll, rely�ng upon the �nformat�on 
prov�ded by the ground handler.  Hav�ng completed 
the appropr�ate act�ons they then adv�sed ATC of the 
engine fire.  Thereafter, they would normally have 
�n�t�ated l�a�son w�th the cab�n attendants, but by then 
the evacuat�on was underway.

Follow�ng th�s �nc�dent, the operat�ng company changed 
the start�ng procedures, w�th effect from 23 March 2006, 
to requ�re that, w�th an unserv�ceable APU or APU 
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generator, all eng�nes should be started on stand.  Th�s 
d�rect�ve rema�ned �n place unt�l the company had 
changed the flight deck copy of the working checklist to 
�nclude the procedure for cross-bleed starts.

Cabin attendant actions

The purser was aware that the APU was unserv�ceable, 
but that th�s �nvolved no safety-related �mpl�cat�ons.  
W�th the No 4 eng�ne started on stand, the cab�n 
attendants commenced the normal passenger briefing 
dur�ng the pushback.  Dur�ng eng�ne starts, �t was not 
unusual to exper�ence electr�cal power �nterrupt�ons and 
none of the attendants were alarmed by the �n�t�al loss of 
electr�cal power.  However, the second and permanent 
loss of AC electr�cal power affected the act�ons of all 
three cab�n attendants.  CA No 3, pos�t�oned near the 
centre of the cabin was alerted to an apparent engine fire 
by the act�ons of a passenger.  When he saw the extent 
of the flames, which he had never seen before during his 
flying career, he immediately moved towards the purser 
to report the s�tuat�on.  H�s v�ew was that the s�tuat�on 
was cr�t�cal and that an evacuat�on was requ�red.  
Th�s v�ew may have been re�nforced by the sound of 
passengers undo�ng the�r seat belts and follow�ng h�m.  
Meanwhile, the purser had tried to contact the flight 
crew by �nterphone and then by open�ng the cockp�t 
door.  However, �n the extant electr�cal cond�t�on of 
the a�rcraft the �nterphone was severely restr�cted and 
the cockp�t door could only be opened manually from 
�ns�de the cockp�t.  Once CA No 3 had reported the 
fire, and expressed his view that an evacuation was 
requ�red, and w�th no apparent means of contact�ng 
the flight crew, the purser had to make the decision to 
evacuate or not.  In a s�tuat�on where the a�rcraft was off 
stand and reportedly on fire, the only practical solution 
was to commence an evacuat�on.  After check�ng 
that the left s�de of the a�rcraft was clear of obstacles 
and with the fire on a right engine, it was sensible to 

ut�l�se only the left emergency ex�t at the front of the 
a�rcraft.  The evacuat�on appeared to the two attendants 
to be progress�ng effect�vely and the purser cons�dered 
that the use of the loud ha�ler was unnecessary.  Th�s 
dec�s�on left some passengers and CA No 2, pos�t�oned 
at the rear of the cab�n, unaware that an emergency 
evacuat�on was tak�ng place.  The use of the PA to 
announce the evacuat�on was poss�ble but, w�th no 
power �nd�cat�on on the handsets, none of the cab�n 
attendants thought that �t was operable.  Nevertheless, 
the evacuat�on proceeded effect�vely and the passenger 
cab�n was checked to be clear before the cab�n crew left 
the a�rcraft.  Pr�or to the cab�n crew leav�ng the a�rcraft, 
the purser had reported the passenger evacuat�on to 
the commander, s�nce the cockp�t door had now been 
opened by one of the p�lots.

Follow�ng th�s �nc�dent, the operat�ng company changed 
the procedures for cab�n attendants, w�th effect from 
7 March 2006, to requ�re that the safety demonstrat�on 
would not commence unt�l after the a�rcraft moved under 
�ts own power.  In add�t�on, follow�ng representat�ons 
from the company, the Department for Transport �ssued 
an a�rcraft type var�at�on adjust�ng av�at�on secur�ty 

measures in respect of locking the flight deck door.

Post evacuation

Once outs�de the a�rcraft, there was some confus�on 
amongst the passengers who were not sure what to do.  
The s�tuat�on was resolved once the cab�n crew had 
jo�ned them and transportat�on arr�ved.  Wh�le accept�ng 
the difficulties of planning for every eventuality, such 
as an evacuat�on from an a�rcraft on the ground wh�lst 
not on a stand, there should be some form of gu�dance.  
Compl�cat�ons �nclude the facts that the pr�me 
respons�b�l�ty of the cab�n crew �s to ensure that all the 
passengers leave the aircraft and that personnel first 
on the scene, such as the AFRS, normally have other 
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pr�or�t�es.  Nevertheless, follow�ng an �nc�dent to a 
Boe�ng 777, reg�strat�on AP-BGL on � March 2005, the 
AAIB made a Safety Recommendat�on (2005-�3�) to 
the CAA to rev�ew the adv�ce g�ven �n CAP �68 relat�ng 
to the evacuat�on of passengers away from the scene of 
an �nc�dent.  The CAA accepted th�s recommendat�on 
and amended CAP �68 �n May 2006 to �nclude the 
follow�ng word�ng to h�ghl�ght the need for effect�ve 
passenger handl�ng �mmed�ately after evacuat�on.

‘The Aerodrome Emergency Plan shall include 
procedures for leading passengers, evacuated 
from aircraft, to secure areas away from the scene 
of an incident, and shall ensure that the relevant 
Aerodrome Emergency Orders suitably address 
this topic’.

The CAA has also confirmed that during their routine 
aud�ts, the Aerodromes Standard Department w�ll ensure 
that an a�rport’s Emergency Plan addresses th�s �ssue.  

Communications

While the incident was initiated by the flight crew not 
follow�ng the correct procedures for eng�ne start�ng, 
the subsequent evacuat�on resulted from a lack of 
communication between the flight and cabin crew.  A 
jet pipe fire can be very alarming, particularly to the 
occupants of the affected a�rcraft, and the resultant des�re 
to leave the a�rcraft can be very strong.  Therefore, the 
commander would need to take an early dec�s�on not to 
evacuate and to commun�cate th�s clearly to the cab�n 
occupants.  In this incident, the only indication to the flight 
crew of a ser�ous problem was when they were adv�sed 
by the ground handler that there was an engine fire.  The 
first priority for the flight crew was then to complete 
the appropriate actions to contain the fire.  However, 
dur�ng th�s t�me the purser was unable to establ�sh 
commun�cat�ons w�th the commander or to enter the 

cockp�t.  Wh�le accept�ng that evacuat�on may st�ll have 
been the best opt�on, the lack of effect�ve commun�cat�ons 
resulted in the flight and cabin crew operating in isolation 
from each other and, w�th�n the cab�n there was a further 
breakdown �n commun�cat�on, effect�vely �solat�ng the 
CA No 2 and a number of passengers at the rear of the 
a�rcraft.  Th�s lack of effect�ve commun�cat�on resulted 
from a combination of insufficient knowledge of how the 
�nternal commun�cat�ons worked on degraded electr�cal 
power and the locked cockp�t door.

The current regulat�ons requ�red that the cockp�t door 
be locked before eng�ne start.  Wh�le th�s was based on 
secur�ty cons�derat�ons, there was a need to cr�t�cally 
rev�ew the consequences of th�s pol�cy to ensure that 
appropr�ate safety cons�derat�ons were taken �nto 
account.  S�nce there was no means of open�ng the door 
from the cab�n, a full understand�ng of the capab�l�t�es 
of the commun�cat�ons system was essent�al.  W�th the 
lack of �nformat�on �n the Operat�ons Manual, �t was 
not surpr�s�ng that the cab�n attendants were not fully 
prepared for the s�tuat�on �n wh�ch they found themselves.  
Early �n th�s �nvest�gat�on the operat�ng company was 
alerted to the correct operat�ng cond�t�ons of the �nternal 
commun�cat�ons system and has now rev�ewed and 
expanded the information available to their flight and 
cab�n crew and �ncluded these aspects �n the �n�t�al and 
recurrent tra�n�ng of the�r crews.

Conclusion

The incident was initiated by the flight crew not following 
the correct procedure for eng�ne start w�th the APU not 
ava�lable.  However, the subsequent loss of normal 
electr�cal power resulted �n no effect�ve l�a�son between 
the flight and cabin crew.  The investigation revealed a 
lack of knowledge regard�ng the commun�cat�ons system 
�n degraded electr�cal cond�t�ons, wh�ch the company has 
taken action to rectify.  The communication difficulties 
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were compounded by the cockp�t door be�ng locked, w�th 
no means of operat�ng �t from the cab�n.  The s�tuat�on 
required the flight crew to unlock the door or for the 
cabin and flight crews to establish communications.  
With the flight crew dealing with the reported engine 
fire, unlocking of the door was not their first priority.  
With no communication between the flight and cabin 

crew, the purser made the correct dec�s�on to evacuate 

the a�rcraft.

The �nvest�gat�on has h�ghl�ghted the essent�al need for 

any new procedure, such as lock�ng the cockp�t door, to 

be properly evaluated to ensure that secur�ty requ�rements 

do not have an unduly adverse effect on safety aspects.
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INCIDENT

Aircraft Type and Registration:  Boe�ng 737-36Q, G-THOJ

No & type of Engines:  2  CFM 56-3C� turbofan eng�nes

Year of Manufacture:  �997 

Date & Time (UTC):  �3 August 2006 at �640 hrs

Location:  In the cru�se at FL350 from Card�ff to Malaga

Type of Flight:  Publ�c Transport (Passenger) 

Persons on Board:  Crew - 6 Passengers - �45

Injuries:  Crew - None  Passengers - None

Nature of Damage:  None

Commander’s Licence:  A�r Transport P�lot’s L�cence

Commander’s Age:  42 years

Commander’s Flying Experience:  6,053 hours (of wh�ch �,076 were on type)
 Last 90 days - �88 hours
 Last 28 days -   82 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and subsequent �nqu�r�es by the AAIB

Synopsis
 
On 11 August, the aircraft suffered an in-flight failure 
of the DC Battery Bus, result�ng �n the loss of several 
a�rcraft systems �nclud�ng the standby ADI.  Subsequent 
examination identified no defects with the aircraft but, 
during a flight to Malaga on the 13 August, the DC 
Battery Bus fa�led aga�n.  Desp�te further �nvest�gat�on, 
no defects were identified and the aircraft departed on 
the return flight.  Whilst taxiing, the aircraft suffered 
a th�rd fa�lure and, after return�ng to the stand, �t was 
confirmed that the R1 relay had failed.  A previous 
AAIB �nvest�gat�on �nto a s�m�lar �nc�dent (G-EZYN, 
AAIB Bullet�n 4/2006) resulted �n the publ�cat�on of 
AAIB Safety Recommendat�on 2005-65, wh�ch �s 
d�rectly relevant to the fa�lure exper�enced by G-THOJ.  
Therefore no further safety recommendat�ons are made.

History of the flight

On the �� August, the a�rcraft was at FL340 en-route 
Malaga to Cardiff when the flight crew noticed a yellow 
‘SPD LIMIT’ caut�on on both EADIs�.  On check�ng 
the overhead panel, the flight crew found the following 
capt�ons �llum�nated; ‘SPEED TRIM FAIL’ ‘MACH 
TRIM FAIL’ and ‘AUTO SLAT FAIL’.  In add�t�on, 
the engine N1 and fuel flow indications were lost, the 
standby ADI, both clocks and the master caut�on panel 
(MCP) fa�led, the DC Battery Bus showed zero voltage 
and both EADIs had become monochromat�c.  Although 
the ‘equ�pment cool�ng supply’ OFF l�ght was not 
�llum�nated, the crew recogn�sed the monochromat�c 
EADI d�splays as �nd�cat�ng a loss of the�r cool�ng a�r 

Footnote

�    Electron�c Att�tude D�rect�on Ind�cators.
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flow.  The cooling fan power supply was switched  to 
‘ALTERNATE’, wh�ch restored the d�splays to normal 
operat�on.  After rev�ew�ng the status of the rema�n�ng 
systems, the flight crew confirmed that there had been 
no degradat�on to the a�rcraft’s approach and land�ng 
capab�l�t�es and elected to cont�nue to Card�ff.  Due to 
the aircraft’s interphone becoming inoperative, the flight 
crew br�efed the sen�or cab�n crew member d�rectly and 
further commun�cat�ons were relayed through another 
member of the cab�n crew.  As the land�ng gear was 
deployed dur�ng the approach to Card�ff, all of the 
a�rcraft’s systems prev�ously lost were restored and the 
a�rcraft carr�ed out an uneventful land�ng.  Subsequent 
�nspect�on and test�ng of the a�rcraft’s systems, 
however, fa�led to �dent�fy any defects and the a�rcraft 
was returned to serv�ce.

On 13 August, the aircraft was at FL350, flying from 
Card�ff to Malaga when a ‘cl�ck’ was heard from the 
P6 c�rcu�t breaker panel �n the cockp�t and the DC 
Battery Bus fa�led.  Th�s produced the same symptoms 
and loss of systems as �n the event of �� August.  The 
flight crew referred to the QRH2 but later reported 
that �t was of l�m�ted use �n �solat�ng the fa�lure and 
restor�ng systems.  After establ�sh�ng an HF3 l�nk w�th 
the�r eng�neer�ng department, the crew were able to 
restore some systems and the a�rcraft cont�nued to �ts 
dest�nat�on w�thout further �nc�dent.  

Investigation

After land�ng, a company eng�neer �nspected the 
R� relay, the suspected cause of the DC Battery Bus 
fa�lure, and found �t to be apparently serv�ceable.  The 
eng�neer completed the Techn�cal Log and the a�rcraft 
was dispatched for its return flight.  However, whilst 
tax��ng, the a�rcraft once aga�n suffered a fa�lure 
Footnote

2    Qu�ck Reference Handbook.
3    H�gh Frequency rad�o l�nk.

of the DC Battery Bus and returned to the stand.  A 

replacement R� relay was d�spatched from the UK and, 

after �nstallat�on and appropr�ate sat�sfactory system 

checks, the a�rcraft was returned to serv�ce, w�th no 

further problems be�ng reported.

The EADIs are des�gned to operate w�thout cool�ng 

for a m�n�mum of 90 m�nutes.  However, should an 

overheat cond�t�on be detected, the d�splays w�ll shut 

down immediately, leaving the flight crew with the 

Standby Att�tude Ind�cator (SAI) as the sole source of 

att�tude �nformat�on.  In select�ng the alternate power 

supply for the cooling fans, the flight crew restored the 

cooling airflow, thereby preventing the EADI symbol 

generators from overheat�ng.

In the event of the loss of the DC Battery Bus, the 

B737-300/400/500 ser�es does not produce a d�screte 

warning to alert flight crews.  Failure of this Bus results 

�n the loss of several a�rcraft systems, but should not 

prevent the a�rcraft from cont�nu�ng to operate safely.  

However, �n add�t�on to the loss of normal power to 

the equ�pment cool�ng fans, power to the equ�pment 

cooling air low-flow sensors is also lost.  This prevents 

the equ�pment cool�ng OFF l�ght �llum�nat�ng, wh�ch 

would normally alert the flight crew to the need of 

select�ng the alternate cool�ng fan power supply.  The 

loss of cool�ng a�r results �n a bu�ld up of heat w�th�n 

the EADI symbol generators, wh�ch then automat�cally 

sw�tch to a monochromat�c mode to reduce heat 

generat�on. 

The SAI fitted to G-THOJ was powered by the DC 

Battery Bus and, when the relay fa�led, power to the SAI 

was lost, although there was a delay between the loss of 

power and the toppl�ng of the SAI gyroscope.  Had the 

flight crew failed to recognise the monochromatic EADI 

d�splays as symptomat�c of a loss of equ�pment cool�ng 
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a�r �t was poss�ble that they would have eventually lost 
all att�tude �nformat�on.  

Information from the manufacturer confirmed that 
there are approx�mately �,400 B737-300/400/500 
aircraft currently fitted with SAIs powered by the DC 
Battery Bus. 
 
Defect history

On 20 July �997, a s�m�lar �nc�dent occurred to a 
B737-500, EI-CDT, wh�ch was �nvest�gated by the 
Dan�sh A�r Acc�dent Invest�gat�on Board.  The�r report 
made two Safety Recommendat�ons, wh�ch resulted 
�n the publ�cat�on by the manufacturer of Fl�ght 
Operat�ons Techn�cal Bullet�n 737-300/400/500 98-�, 
concern�ng ‘Battery Bus Fa�lure’. Th�s prov�ded 
adv�ce for operators on how to construct a non-normal 
procedure for a R� relay fa�lure, tak�ng �nto account the 
specific electrical configuration of their own aircraft.  
Also, a manufacturer’s Serv�ce Letter, No 737-SL-
24-120, was issued which identified relays with specific 
part numbers that were recommended for �nstallat�on 
�n the ‘R�’ pos�t�on, �n order to �mprove rel�ab�l�ty 
of the system.  However, the R� relay that fa�led on 
G-THOJ was one of the ‘recommended’ types.  It was 
not establ�shed from the a�rcraft’s ma�ntenance records 
how long the relay had been fitted to the aircraft.  

The relay used �n the R� pos�t�on �s an electro-
mechan�cal dev�ce wh�ch, desp�te �mprovements over 
the years to �ncrease the�r rel�ab�l�ty, suffer occas�onal 
mechan�cal fa�lure.  Such fa�lures may not be 
stra�ghtforward; the restorat�on of electr�cal systems 
following landing gear deployment in the first event 
and after the flight crew’s actions on the subsequent 
flight, may have been a coincidence, but illustrate the 
�nterm�ttent nature of the defect pr�or to the complete 
fa�lure of the R� relay.

On 22 March 2005, B737-300 G-EZYN suffered a 
s�m�lar fa�lure of the R� relay and th�s �nc�dent was 
�nvest�gated by the AAIB (Bullet�n 4/2006).   As a 
result the manufacturer �ssued Alert Serv�ce Bullet�n 
737-2�A��56 �n June 2006.  Th�s Serv�ce Bullet�n 
provides instructions for a modification to separate the 
normal power supply to the equ�pment cool�ng fans from 
that for the equipment bay low air flow sensor, for those 
a�rcraft w�th a SAI powered from the DC Battery Bus.  
After embodiment, the low flow sensors would remain 
powered after a DC Battery Bus fa�lure.  Th�s ensures 
that the equ�pment cool�ng OFF l�ght �llum�nates, thus 
giving the flight crew a positive indication of the loss 
of equipment cooling air flow and, possibly, failure of 
the DC Battery Bus.  

The AAIB �nvest�gat�on �nto the G-EZYN �nc�dent 
resulted �n the follow�ng Safety Recommendat�on:

‘Safety Recommendation No 2005-65  

It is recommended that the Federal Aviation 
Administration require that the Boeing Airplane 
Company examine the various electrical 
configurations of in-service Boeing 737 aircraft 
with the intention of providing operators with an 
Operations Manual Procedure that deals with 
loss of power from the Battery Busbar’

Conclusions

Follow�ng the �ssue of th�s safety recommendat�on, 
the manufacturer has taken the v�ew that as there are 
a relat�vely h�gh number of d�fferent electr�cal system 
configurations on affected aircraft, it is not practical to 
develop a procedure to cover all such a�rcraft.  The Fl�ght 
Operat�ons Techn�cal Bullet�n 737-300/400/500 98-�, 
concern�ng ‘Battery Bus Fa�lure’, already prov�des 
adv�ce for operators on how to construct a non-normal 
procedure for a R� relay fa�lure, tak�ng �nto account the 
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specific electrical configuration of their own aircraft.  
Th�s, �n conjunct�on w�th the release of Alert Serv�ce 
Bullet�n 737-2�A��56, wh�ch ensures that the crew 
are alerted to a failure of EFIS cooling airflow and the 

poss�b�l�ty of a DC Battery Bus fa�lure, would appear 
to address the potent�al problem of loss of all att�tude 
�nformat�on follow�ng a R� relay fa�lure.  Therefore, no 
further safety recommendat�ons are made.
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ACCIDENT

Aircraft Type and Registration: Boe�ng 737-45D, SP-LLB

No & Type of Engines: 2 CFM56-3C� turbofan eng�nes

Year of Manufacture: �993

Date & Time (UTC): 20 February 2006 at ��40 hrs

Location: Stand ��4, London Heathrow A�rport

Type of Flight: Publ�c Transport (Passenger)

Persons on Board: Crew - 6 Passengers - 89

Injuries: Crew - None Passengers - None

Nature of Damage: W�ng t�p l�ght and some structural damage to w�ng t�p

Commander’s Licence: A�rl�ne Transport P�lot’s L�cence

Commander’s Age: 59 years

Commander’s Flying Experience: ��,725 hours   (of wh�ch 7,680 were on type)
 Last 90 days - �60 hours
 Last 28 days -   65 hours

Information Source: AAIB F�eld Invest�gat�on

Synopsis

Wh�le tax��ng onto �ts ass�gned park�ng stand, the a�rcraft 
struck a veh�cle wh�ch was parked �n a proh�b�ted area.  
The member of ground staff whose respons�b�l�ty �t was 
to ensure that the stand was unobstructed was unable to 
see the whole stand from h�s ass�gned pos�t�on �n the 
jetty.  Members of ground staff who saw the potent�al 
conflict were unable to alert the pilots.  Three Safety 
Recommendat�ons were made.

History of the flight (flight crew perspective)

The a�rcraft departed Warsaw, Poland at 0758 hrs on 
the first leg of a scheduled service to London Heathrow 
A�rport and return.  The departure had been delayed by 
approx�mately two hours due to snow clearance, but 
the commander and co-p�lot cons�dered themselves 

well rested, hav�ng started the�r duty at 0545 hrs 
after a preced�ng rest per�od of �5 hours and 48 hours 
respect�vely.  After land�ng at Heathrow A�rport at 
��30 hrs, the a�rcraft proceeded as �nstructed to Stand 
��4 at the head of the K�lo cul-de-sac of Term�nal � 
(shown �n F�gure �).  As the a�rcraft approached the 
stand the co-p�lot noted that a van was parked on the 
r�ght s�de of the stand, �n an area marked w�th pa�nted 
‘hatched’ l�nes, but d�d not cons�der that �t would present 
a hazard to the a�rcraft.  The commander stated that he 
was aware of the confined nature of the stand and that 
th�s may have caused h�m to commence h�s turn onto 
the stand earl�er than �nd�cated by the yellow lead-�n 
l�ne pa�nted on the tax�way adjacent to the stand.  As 
a result, the a�rcraft d�d not ga�n the centrel�ne before 
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�t crossed the stand threshold.  Shortly afterwards, 
before the a�rcraft had reached the normal stopp�ng 
pos�t�on adjacent to the stand’s manoeuvrable jetty, �ts 
r�ght w�ngt�p h�t the van, caus�ng damage to w�ng t�p 
fa�r�ngs and the rear of the van.  The commander, who 
was aware of the �mpact, shut down the a�rcraft and 
ordered a normal d�sembarkat�on us�ng mob�le steps.

History of the flight (ground crew perspective)

A d�spatcher, employed by another a�rl�ne on behalf 
of the a�rcraft operator, arr�ved at Stand ��4 shortly 
before the a�rcraft.  In accordance w�th h�s dut�es, he 
checked that the stand area was clear of obstruct�ons 
before act�vat�ng the stand gu�dance system.  Hav�ng 
done so, he cl�mbed a set of external steps to the head 
of the jetty (known as the cab) and pos�t�oned h�mself 
at the controls �n order to manoeuvre the jetty when the 
a�rcraft arr�ved.  As he d�d so, he not�ced that a veh�cle 
had moved onto the r�ght hand s�de of the stand.  When 
the a�rcraft entered the stand he was no longer able to 
see the parked pos�t�on of the van from h�s v�ewpo�nt 
�n the jetty.  He noted, however, that several employees 
of the handl�ng agent, whose veh�cles and equ�pment 
were parked �n the non-hatched area to the r�ght of the 
stand, appeared to have seen the a�rcraft approach�ng 
and were attempt�ng to s�gnal �t to stop by cross�ng 
the�r arms above the�r heads.  He d�scovered later that 
they had been unsuccessful.

The dr�ver of the van, a ramp agent, was employed by 
the handl�ng agent ass�gned by the a�rcraft operator to 
ass�st the load�ng and serv�c�ng of �ts a�rcraft at London 
Heathrow A�rport.  He drove onto the stand from an 
a�rs�de road adjacent to the term�nal and �ntended to 
park on the r�ght s�de of the stand, fac�ng away from 
the approach�ng a�rcraft.  As he d�d so he saw that 
other employees of the handl�ng agent were attempt�ng 
to manoeuvre baggage trolleys �nto the same area and 

dec�ded to reverse temporar�ly �nto the hatched area of 
the �nterstand clearway �n order not to obstruct them.  
He kept the eng�ne of the van runn�ng and, aware that 
the a�rcraft was approach�ng, �ntended to return to the 
non-hatched area as soon as the baggage trolleys were 
�n place.  He was unable to do so before the a�rcraft h�t 
the van.

Stand characteristics

Stand ��4 �s located at the end of a cul-de-sac, between 
P�er 3 and the ‘Europ�er’ of Term�nal � (F�gure �).  To 
�ts left �s a baggage storage area adjacent to a part of 
the term�nal bu�ld�ng wh�ch forms the cul-de-sac, and 
to �ts r�ght �s another stand of s�m�lar d�mens�ons.  Due 
to the confined nature of its location it is restricted 
to the operat�on of Boe�ng 737 or smaller a�rcraft.  A 
yellow lead-�n l�ne, pa�nted on the tax�way lead�ng 
to the stand, �s �ntended to �nd�cate to p�lots the safe 
approach course to the stand centrel�ne.  The h�story of 
successful manoeuvr�ng on to th�s stand demonstrates 
that a safe approach w�ll result �f the nose wheel of the 
a�rcraft �s steered over th�s lead-�n l�ne.

Gu�dance along the centrel�ne of the stand �s prov�ded 
by an Az�muth Gu�dance for Nose-In Stands (AGNIS) 
system.  The system �s des�gned to be v�ewed from the 
left p�lot’s seat and d�splays two closely spaced vert�cal 
l�ght bars mounted �n a box, as �llustrated �n F�gure 2.  
The l�ght bars d�splay one red bar and one green bar 
as �llustrated �n F�gure 2 (�) & (���), �nd�cat�ng that the 
p�lot should steer away from the red towards the green 
bar, or two green bars, �nd�cat�ng correct al�gnment, as 
�llustrated �n F�gure 2 (��).

The correct stopp�ng pos�t�on �s �nd�cated by a m�rror 
system, wh�ch �s also des�gned to be v�ewed from the 
left p�lot’s seat.  It cons�sts of a m�rror mounted to 
the left of the stand centrel�ne fac�ng the approach�ng 
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aircraft and angled so that the pilot can see the reflection 

of the a�rcraft’s nose wheel dur�ng the last few metres 

of the park�ng manoeuvre.  The correct stopp�ng 

pos�t�on �s �nd�cated by a yellow l�ne, labelled w�th the 

appropr�ate a�rcraft type, wh�ch �s pa�nted on the stand 

surface perpend�cular to the centrel�ne.  Stand ��4 had 

only one such l�ne, labelled ‘B737’.

An emergency stop l�ght, located bes�de the AGNIS 

�nd�cator, w�ll �llum�nate �f e�ther of two emergency 

stop buttons �s pressed.  One button �s located �n the 

jetty cab and the other at the head of the stand, to the 

left of the stand centrel�ne.  Members of ground staff 

who were best able to see the potential conflict between 

the a�rcraft and the van were work�ng to the r�ght of the 

stand centrel�ne.

The �nc�dent a�rcraft had not reached the normal stopp�ng 

Figure 1

Locat�on of Stand ��4 (�n black c�rcle)

Figure 2
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pos�t�on, nor had �t ga�ned the stand centrel�ne, when �t 
struck the van.  When v�ewed from the commander’s seat 
�n the cockp�t �mmed�ately after the �nc�dent, the AGNIS 
�nd�cated that the a�rcraft was r�ght of the centrel�ne.

Damage to aircraft and vehicle

The a�rcraft and veh�cle were exam�ned by the AAIB 
before be�ng moved from the pos�t�ons �n wh�ch they 
had stopped.  The r�ght w�ngt�p of the a�rcraft had struck 
the upper left corner of the rear of the truck, caus�ng 
relat�vely m�nor damage to the veh�cle but crush�ng the 
w�ngt�p of the a�rcraft and destroy�ng the nav�gat�on and 
strobe l�ghts.

It was noted that the a�rcraft was sl�ghtly to the r�ght of 
the stand centrel�ne mark�ng (the left nosewheel tyre 
was just touch�ng the r�ght s�de of the l�ne) and that the 
a�rcraft head�ng was a few degrees to the left of the l�ne, 
�nd�cat�ng that �t was st�ll �n the process of turn�ng r�ght.  
As the crew reported no system or other malfunct�ons 
pr�or to contact w�th the truck, no techn�cal exam�nat�on 
of the a�rcraft was deemed necessary.

With kind permission
from the CAA
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Recorded data

The Fl�ght Data Recorder was not recovered as the 
�nvest�gat�on d�d not requ�re the data.  The Cockp�t 
Vo�ce Recorder was recovered and m�ght have been 
useful but had been overwr�tten.  Ground radar 
record�ngs were rev�ewed and found to be of no value 
to the �nvest�gat�on as the event occurred �n a radar 
shadow.

Ground staff responsibilities

The Airside Safety and Driving Code handbook, 
produced by the handl�ng agent, prov�des �nformat�on 
to �ts employees who are requ�red to dr�ve a�rs�de. 
It states:

‘On either side of an aircraft stand you may find an 
interstand road/clearway.  You are not permitted 
to park there but you may wait provided the driver 
remains in the cab so as the vehicle can be driven 
away to prevent obstruction – caution must be 
observed at all times.’

It also states

 ‘Never obstruct hatched areas’.

The van dr�ver was aware of th�s �nformat�on.  He 
bel�eved, however, that �t was acceptable for h�m to wa�t 
�n the hatched area at the end of the �nterstand clearway 
w�th the eng�ne runn�ng.

CAP 637 – Visual Aids Handbook, publ�shed by the 
CAA, conta�ns the d�agram shown �n F�gure 3.

The Airside Safety and Driving Code handbook conta�ns 
an almost �dent�cal d�agram.  

Additional information

Rule 37 (2) of the A�r Nav�gat�on Order states:

Notwithstanding any air traffic control clearance 
it shall remain the duty of the commander of an 
aircraft to take all possible measures to ensure 
that his aircraft does not collide with any other 
aircraft or with any vehicle.

Analysis

Stand markings

D�agrams expla�n�ng stand mark�ngs, produced �n 
CAP 637 and the Airside Safety and Driving Code 
handbook, showed hatched areas assoc�ated w�th the 
jetty manoeuvr�ng area only and �t was not clear from 
these d�agrams or related text that hatched areas were 

Figure 3

Typ�cal stand layout and mark�ngs
(extract from CAP 637)
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also to be found �n the �nterstand clearways, as �n the 

case of Stand ��4.  Consequently, �t was not clear that 

park�ng m�ght be proh�b�ted altogether �n some parts of 

an �nterstand clearway.  Therefore, the follow�ng two 

recommendat�ons are made.

Safety Recommendation 2006–138

It �s recommended that the C�v�l Av�at�on Author�ty 

should amend CAP 637 – Visual Aids Handbook, to 

clar�fy those areas where park�ng �s proh�b�ted.

Safety Recommendation 2006–139

It �s recommended that Av�ance UK should amend the 

Airside Safety and Driving Code handbook to clar�fy 

those areas where park�ng �s proh�b�ted.

Provision and use of emergency stop signals

Conflicts between moving aircraft and obstructions 

on the ground can develop very qu�ckly and �t may be 

necessary to alert p�lots at a moment’s not�ce to avo�d 

a coll�s�on.  The emergency stop s�gnal at the head of a 

stand �s the recogn�sed means of alert�ng p�lots �n such 

circumstances.  It follows that any delay or difficulty in 

operat�ng th�s s�gnal w�ll reduce the effect�veness of the 

s�gnal �tself.

A button for operat�on of the emergency stop s�gnal 

was prov�ded at ground level and �n the jetty.  The jetty 

operator was not able to see the ent�re stand once the 

aircraft entered it and so was not aware that a conflict 

ex�sted.  Those ground staff who were aware of the 

potential conflict attempted to signal the aircraft to stop 

us�ng hand s�gnals but apparently were unsuccessful.  

The p�lots m�ght have been alerted more effect�vely 

had one of the ground staff been near enough to an 

emergency stop button to press it as soon as the conflict 

was recogn�sed.  The follow�ng safety recommendat�on 

�s therefore made:

Safety Recommendation 2006–140

It �s recommended that the BAA should exam�ne the 
pract�cab�l�ty of requ�r�ng a member of the ground crew to 
assume the respons�b�l�ty of be�ng adjacent to the ground 
level emergency STOP l�ght button, and of mon�tor�ng 
the arr�val of the a�rcraft on to the stand, whenever 
ground crews are present on a stand wh�lst an a�rcraft �s 
manoeuvr�ng to park.

Conclusion

The r�ght w�ngt�p of the a�rcraft struck a van wh�ch was 
parked �n an area of the stand wh�ch should have been free 
from all obstruct�ons.  The dr�ver of the van was aware 
that he should not park there and had �ntended to move 
to a d�fferent pos�t�on pr�or to the arr�val of the a�rcraft.  
Congest�on �n the baggage handl�ng area of the stand 
prevented h�m from do�ng so.  The p�lots were aware that 
the van was parked �ncorrectly but elected to cont�nue 
onto the stand, bel�ev�ng that �t would not be an obstacle.  
Th�s would have been the case �f the a�rcraft had been 
l�ned up on the stand centrel�ne before enter�ng the stand.  
However, the commander, aware of the confined nature 
of the stand, made a t�ghter turn onto the stand than that 
�nd�cated by the lead-�n l�ne pa�nted on the ground and 
rema�ned at all t�mes to the r�ght of the stand centrel�ne.

Members of ground staff who were aware of the potent�al 
conflict were not able to operate the emergency stop signal 
button because �t was located on the other s�de of the stand 
centrel�ne and not w�th�n �mmed�ate reach of the�r normal 
work�ng area.  From h�s pos�t�on �n the jetty cab, wh�ch 
was also equ�pped w�th an emergency stop button, the 
member of ground staff respons�ble for ensur�ng the stand 
was clear before the a�rcraft arr�ved was not able to see the 
ent�re stand after the a�rcraft entered �t.  He could not see 
the van, wh�ch had entered the stand after he completed 
h�s ground check, and consequently d�d not apprec�ate the 
potential conflict.
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INCIDENT

Aircraft Type and Registration: Boe�ng 737-528, G-GFFE

No & Type of Engines: 2 CFM56-3C� turbofan eng�nes

Year of Manufacture: �995

Date & Time (UTC): 3 September 2005 at 0920 hrs

Location: Stand ��0, North Term�nal, London Gatw�ck A�rport

Type of Flight: Publ�c Transport (Passenger)

Persons on Board: Crew - 6 Passengers - None

Injuries: Crew - None Passengers - N/A

Nature of Damage: APU fa�lure w�th extens�ve ax�al eject�on of turb�ne 
debr�s 

Commander’s Licence: A�rl�ne Transport P�lot’s L�cence

Commander’s Age: Not known

Commander’s Flying Experience: �8,500 hours (of wh�ch 9,400 were on type)
 

Information Source: AAIB F�eld Invest�gat�on

Synopsis

During ground operation, the cast inflow turbine of the 
APU suffered a rad�ally conta�ned fa�lure. Th�s resulted 
�n vanes separat�ng from the cast�ng as �ts two l�berated 
halves came �nto rap�d contact w�th the conta�nment 
structure.  The hot vane debr�s was ejected through the 
jet p�pe and spread across the rear of the stand and the 
w�dth of the adjacent tax�way.  The fa�lure was one of 
n�ne broadly s�m�lar events to the type of turb�ne wheel, 
each attr�buted to a cast�ng defect.  Efforts have been 
made to �mprove the manufactur�ng process, w�thout 
proven success, and no rel�able method has been found 
to detect the defect �n new or ex�st�ng turb�nes.  No 
method of establ�sh�ng a safe �n-serv�ce l�fe has been 
determ�ned for th�s component but the hazard to a�rport 
staff rema�ns very low.  

History of the event

The a�rcraft was parked on Stand ��0 adjacent to P�er 6 

fac�ng �n a northerly d�rect�on.  Immed�ately to the south 

of the stand was Tax�way K and beyond that were Stands 

�34 and �35 upon wh�ch a�rcraft are parked fac�ng �n 

a southerly d�rect�on.  The or�entat�on of the stands �s 

shown �n F�gure �.

G-GFFE was be�ng refuelled and prepared for departure 

with the flight and cabin crew aboard.  The passengers 

had been called for board�ng but had yet to reach the 

a�rcraft.  The commander �nstructed the co-p�lot to start 

the APU and cont�nue the assoc�ated checkl�st �tems.  The 

commander then entered the cab�n w�th the �ntent�on of 

carry�ng out the �nternal checks followed by the external 

�nspect�on.  Soon after enter�ng the cab�n, the l�ghts 
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Figure 1

Or�entat�on of Stands

extinguished so he returned to the flight-deck to be told 
that the APU had automat�cally shut down.  

The flight crew then became aware of a commotion at 
the rear of the a�rcraft.  On return�ng to the cab�n the 
commander was �nformed by a cab�n crew member that 
a sound of �mpact had been heard, the rear part of the 
a�rcraft had lurched, and a cater�ng truck was presumed 
to have struck the fuselage.  On look�ng out of the rear 
door, however, the commander observed members of 
the ground staff k�ck�ng b�ts of hot metal off the stand 
area and adjacent tax�way and real�sed that a major 
malfunct�on must have occurred to the APU.  Hav�ng 
confirmed there was no sign of fire, the commander 
returned to the flight deck to supervise the co-pilot in 
mak�ng appropr�ate rad�o calls and complet�ng APU 
fa�lure procedures.

On complet�on of these act�v�t�es, the commander went 
outs�de the a�rcraft to check the damage and to establ�sh 
whether any personal �njur�es had occurred.  None were 
observed or reported.  Debr�s was observed extend�ng 
over some 90 m (295 ft) aft of the a�rcraft, completely 
cross�ng the tax�way beh�nd the a�rcraft.  Larger �tems 
were collected by flight and ground crew and placed 

below the rear of the a�rcraft.  A sketch d�agram of the 
d�str�but�on of the rema�n�ng debr�s was made on part of 
a large-scale chart of the apron area before the smaller 
debr�s was swept up by the a�rport author�ty to br�ng the 
tax�way back �nto use.  The d�agram and some debr�s 
�tems were subsequently passed to the AAIB.  It was 
noted that the general d�str�but�on formed a fan-shaped 
pattern extend�ng beh�nd the a�rcraft.  A few fragments 
had travelled as far as the northern part of Stand �35 but 
none reached Stand �34.  A photograph of the fragments 
collected �s shown at F�gure 2.

No a�rframe damage had occurred but on open�ng the 
APU access door, �t could be seen that an �nternal fa�lure 
had bulged and partly spl�t the external cas�ng of the un�t.  
One of the two s�de-mounts had separated from the un�t 
as a result of the deformat�on of the cas�ng.  Look�ng 
down the jet-p�pe �t could be seen that the turb�ne was 
damaged and d�splaced from �ts ax�s, wh�lst the exhaust 
duct w�th�n the APU had been ser�ously deformed by 
contact w�th h�gh energy rotat�ng turbo-mach�nery.

Figure 2

APU fragments
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Component description

The APS 2000 APU ut�l�ses a centr�fugal compressor 
feeding air to a reverse-flow annular combustion chamber.  
The combust�on gasses are d�rected �nto a rad�al plane, 
flowing inwards into the vanes of a one-piece, cast, 
inflow turbine.  The turbine is mounted directly behind 
the compressor and dr�ves �t v�a a curv�c coupl�ng�.  
The turbine turns the combustion gas flow through 
90º enabl�ng �t to ex�t aft through a duct formed by the 
cyl�ndr�cal �nner face of the combust�on chamber.  

The manufacturer produces a number of d�fferent APU 
types having a similar layout and utilising cast inflow 
turb�nes of vary�ng d�mens�ons and power output.  The 
APS 2000 and the APS 2�00 are the largest un�ts hav�ng 
th�s layout and they share �dent�cal turb�ne wheels.  The 
APS 2�00 �s used �n Boe�ng 7�7 a�rcraft.  

The mater�al of all the wheels of th�s class �s IN 792 
Mod 5A.  It is an alloy developed specifically for this type 
of appl�cat�on.  Turb�ne wheels are cast by a spec�al�st 
company that also produces an inflow turbine of very 
similar mass and profile for another APU manufacturer.  
The other manufacturer developed �ts APU for a s�m�lar 
appl�cat�on cons�derably earl�er than the development 
date of the APS 2000.  Or�g�nally the other manufacturer’s 
un�t used a turb�ne cast from a d�fferent alloy.  Follow�ng 
a ser�es of turb�ne fa�lures, however, the cast�ng suppl�er 
recommended manufactur�ng future turb�nes from 
IN 729 Mod 5A.  At about th�s t�me, the cast�ng company 
also recommended th�s mater�al to the manufacturer of 
the APS 2000, the type of un�t �nstalled �n G-GFFE, an 
APU type wh�ch was then under development.

Footnote

�  A jo�nt between dr�v�ng and dr�ven shaft systems wh�ch transm�ts 
torque.  It allows for small errors �n al�gnment or angle but does not 
secure one shaft to the other. In �ts s�mplest form, �t compr�ses two 
sets of meshing radial teeth of smooth curving profile.

Detailed examination

The damaged APU was removed from the a�rcraft and 
sh�pped to the European serv�ce and overhaul centre 
for the type.  It was subjected to a str�p exam�nat�on 
�n the presence of an AAIB Inspector.  The gearbox 
and compressor sect�on of the un�t had suffered l�ght 
damage but the turb�ne wheel was �n two halves. Most 
of the hous�ng, external cas�ng and combust�on chamber 
were severely damaged.  The conta�nment r�ng was 
severely deformed �nto an approx�mately oval shape 
but had successfully prevented any �n-plane departure 
of turb�ne debr�s.  Follow�ng separat�on from the wheel, 
most extremities of the inflow turbine had exited via the 
exhaust duct. Th�s was the result of mult�ple �mpacts of 
the wheel cast�ng halves w�th adjacent boundar�es of 
the flow path.  The two halves of the core of the turbine 
cast�ng rema�ned �n the un�t, were of approx�mately 
equal s�ze and had separated as a result of a fracture at 
a face parallel w�th the cast�ng ax�s.

The ma�n fracture faces of the turb�ne appeared to 
exh�b�t overload character�st�cs.  It was noted, however, 
that the fa�lure appeared to have developed rad�ally 
across the fracture face from a po�nt on the centrel�ne 
approx�mately m�d-way along the long�tud�nal ax�s of 
the component.  Th�s was at or close to the centre of 
mass of the cast�ng.  

Informat�on suppl�ed by the APU manufacturer �nd�cated 
that a number of s�m�lar fa�lures had been exper�enced 
on other APS 2000/2�00 un�ts.  All the fa�led turb�nes 
exh�b�ted generally s�m�lar character�st�cs on the�r 
fracture faces.  The fractured halves of the wheel from 
G-GFFE were forwarded to the manufacturer’s 
laborator�es �n Cal�forn�a for deta�led analys�s.  The 
results of th�s analys�s and a programme of earl�er work 
were fully d�scussed dur�ng a subsequent v�s�t to the 
manufacturer’s plant by AAIB eng�neer�ng personnel. 
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Similar events

The manufacturer has identified nine turbine failures in 
th�s type of wheel w�th�n APS 2000 and APS 2�00 un�ts.  
These occurred between February �999 and 
January 2006.  The serv�ce l�ves of the turb�ne wheels 
at the t�me of fa�lure ranged from 890 to �4,93� hours 
and from �,386 to �4,578 cycles.  No reported fa�lures 
have occurred �n smaller turb�ne wheels of th�s geometry 
ut�l�s�ng s�m�lar mater�als and �nstalled �n other types of 
APU produced by th�s manufacturer.  An earl�er event at 
London Heathrow A�rport, dur�ng wh�ch the complete 
turb�ne of an APS 2000 ex�ted the rear of the un�t and 
travelled a cons�derable d�stance across the apron, was 
the subject of an AAIB investigation which identified 
bear�ng fa�lure as the cause.  All reported turb�ne bursts 
have rema�ned rad�ally conta�ned and the major port�ons 
of the fa�led turb�nes have rema�ned w�th�n the un�t.  No 
�nformat�on was rece�ved on the extent of the d�str�but�on 
of smaller debr�s follow�ng earl�er fa�lures.

As prev�ously ment�oned, another manufacturer 
produced a ser�es of APU models wh�ch pre-dated the 
APS 2000 ser�es and examples were extens�vely ut�l�sed 
in Boeing 737 aircraft.  These units utilised an inflow 
turbine wheel design similar in mass and general profile 
(although d�fferent �n deta�l des�gn) to the component 
�n the APS 2000 and 200� un�ts, cast by the same 
suppl�er.  Th�s or�g�nal wheel des�gn, manufactured 
from a Marum 247 cast�ng, suffered a number of wheel 
fa�lures.  As a result of these problems, the cast�ng 
suppl�er changed the mater�al of the wheel to IN 792 
Mod 5A and suppl�ed IN 792 Mod 5A wheels for all 
APS 2000 and 200� APUs, a fam�ly of models wh�ch 
entered product�on at about the t�me of the mater�al 
change.  None of the wheels manufactured from IN 792 
Mod 5A �n the other manufacturer’s APUs are known to 
have fa�led �n serv�ce.  The h�ghest work�ng stress level 
�n the�r APU turb�nes �s, however, not known.

Manufacturer’s action

The earl�er bear�ng fa�lure event at Heathrow A�rport 
described above was the subject of modification action 
and no further departures of complete turb�nes from 
APUs have been reported.  

The un�t manufacturer reports that �t has been work�ng 
closely w�th the cast�ng suppl�er over a number of years 
to el�m�nate the wheel fa�lure/burst�ng problem on 
new turb�nes; th�s was the type of fa�lure that occurred 
�n G-GFFE.  Also, �n conjunct�on w�th the suppl�er, �t 
has been rev�ew�ng poss�ble NDI (Non Destruct�ve 
Inspect�on) procedures to detect the �n�t�at�ng cast�ng 
defects.  

Exam�nat�on of all the fa�led wheels returned to the 
manufacturer confirmed that the failures originated at 
small film inclusions of aluminium-magnesium oxides 
w�th�n the core of the cast�ng.  These led to �n�t�al 
fat�gue crack growth before rap�d fa�lures occurred 
across the rema�nder of the cross-sect�ons.  Both 
fa�lures �nvolv�ng separat�on �nto two approx�mately 
equal halves (b�-wheel) and �nto three approx�mately 
equal s�zed port�ons (tr�-wheel fa�lures) have occurred.  
In all �nstances the conta�nment r�ngs performed as 
des�gned.  

The casting process is carried out to a specification 
a�med at prevent�ng ox�de format�on dur�ng the 
melting, pouring and solidification process.  An 
extens�ve laboratory programme of analys�s of the 
manufactur�ng process was carr�ed out, end�ng �n 2003, 
using a large number of castings produced specifically 
for th�s purpose.  These ‘test’ cast�ngs were sect�oned 
and metallurg�cally analysed.  Th�s work showed that 
substantial deviations from the process specification had 
to be made �n more than one parameter for detect�ble 
ox�de �nclus�ons to form w�th�n the wheel.  
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The mater�al of the upper ‘head’ sect�on of a number 
of test cast�ngs, a reg�on to wh�ch �mpur�t�es would be 
expected to migrate during the solidification process, 
revealed no correlat�on w�th ox�de �nclus�ons w�th�n the 
cores of the wheels.  The head �s subsequently removed 
during the finish machining process of the wheel.

As a result of the extens�ve process analys�s completed 
�n 2003, the cast�ng suppl�er made a ser�es of changes to 
redefine and improve the tolerances of the parameters 
of the�r cast�ng procedures w�th a v�ew to el�m�nat�ng 
all conce�vable causes of ox�de �nclus�ons.  Th�s more 
demand�ng product�on reg�me was �ntroduced �n 
2003.  S�nce then a further wheel, cast to th�s rev�sed 
specification, has failed in service. 

The poss�b�l�ty of adopt�ng an NDT process to detect 
such �nclus�ons was cons�dered.  The complex geometry 
of the turb�ne cast�ng rendered most such processes 
unl�kely to be effect�ve wh�lst the nature of the part�cular 
defect lead�ng to such fa�lures, be�ng a local lack of 
adhes�on (�e not a homogenous m�crostructure) rather 
than a vo�d, made �t even less l�kely that any such process 
would be rel�able.  In part�cular an advanced Phased 
Array �nspect�on method fa�led to detect a known Al/Mg 
�nclus�on �n a wheel cast for test purposes.

It was noted that the two progress�vely smaller turb�nes 
of s�m�lar geometry used by the un�t manufacturer �n 
other APUs, although operat�ng at s�m�lar work�ng 
stresses, had no recorded h�story of fa�lures.

It �s also �nterest�ng to note that no �nstances have 
been reported to the cast�ng suppl�er of any fa�lures 
of the correspond�ng turb�ne wheel of s�m�lar mass 
and proport�ons cast �n the same plant and of the same 
mater�al for the other APU manufacturer.  The work�ng 
stresses of these wheels are, however, not known and �t 

is possible that they could be sufficiently lower for the 
largest ox�de �nclus�ons, �f present, not to be explo�ted.

None of the wheel fa�lures known to the APU manufacturer, 
other than the G-GFFE fa�lure, were accompan�ed by 
reports of significant amounts of debris being projected a 
large d�stance beh�nd the a�rcraft concerned.

Jet aircraft flight statistics

A�rcla�ms L�m�ted prov�ded the AAIB w�th est�mates 
of the number of flights undertaken by western-built 
jet a�rcraft dur�ng the years �999 to 2005 �nclus�ve.   
The est�mate for �999 was �8.89 m�ll�on r�s�ng to 
23.53 million for 2005.  The total number of flights during 
the seven year per�od was �45.75 m�ll�on (�.4575 x �08).  
It was assumed that an APU was used on the ground 
during 90% of these flight departures.  This assumption 
leads to an est�mated APU usage on �.3� x �08 occas�ons 
(departures only) �n the 7 year per�od. 

Discussion

The pract�cal effect of th�s phenomenon was that 
turb�nes could be manufactured wh�ch were apparently 
free from significant defects whilst defective turbines 
manufactured dur�ng the same per�od succeeded �n 
accumulat�ng a vary�ng but somet�mes large number of 
operat�ng cycles before fa�l�ng w�thout warn�ng.  No safe 
operat�ng l�fe for a defect�ve turb�ne can be determ�ned.  
No presently ut�l�sed method of NDI �s thought to be 
capable of detect�ng th�s type of defect at th�s locat�on 
before fa�lure.  In v�ew of the h�gh number of cycles 
ach�eved before fa�lure by a number of �n-serv�ce 
turb�nes, �t �s not clear whether and at what t�me dur�ng 
the production history of castings, that the first wheels 
were manufactured w�th the problem present.  Ne�ther 
�s �t easy to establ�sh �f and when process �mprovements 
significantly reduced the number of defects in all new 
product�on turb�ne wheels.
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Smaller turb�nes can apparently be cast w�thout defects, 
wh�lst a turb�ne of generally s�m�lar proport�ons, cast by 
the same suppl�er, us�ng the same cast�ng equ�pment and 
personnel, �s e�ther be�ng cast w�thout defects, operates 
at a significantly lower stress level or suffers failures 
wh�ch are not be�ng effect�vely reported.

Ne�ther th�s, nor any prev�ous reported fa�lures, have 
resulted �n non-conta�nment of the turb�ne, although 
hot fragments were ejected from the jet-p�pe at 
cons�derable veloc�ty on th�s occas�on.  These effects 
do not appear to const�tute an a�rworth�ness hazard 
and are within the certification requirements for such 
a un�t.  They can, however, pose a potent�al hazard 
for ramp personnel and for any a�rcraft, veh�cle or 
person pass�ng reasonably close beh�nd an a�rcraft w�th 
th�s type of APU �n use.  Th�s hazard rema�ns and no 
short term method of el�m�nat�ng �t can be env�saged, 
g�ven that no fully effect�ve NDI method has been 
dev�sed and guaranteed defect-free cast�ngs cannot be 
manufactured.  It �s understood that the 2000 ser�es 
APU rema�ns �n product�on so the act�ve populat�on 
of such un�ts �s �ncreas�ng.  Although the amount of 
APU operat�on �s be�ng reduced at some locat�ons 
for env�ronmental reasons, �t �s not clear whether the 
world-wide number of fleet operating cycles is being 
s�m�larly affected.  There �s thus no assurance that 
�nstances of such fa�lures w�ll decrease and, w�thout a 
guarantee that the cast�ng problem has been successfully 
el�m�nated on new turb�nes, the frequency of such 
fa�lures may �ncrease.  Th�s frequency �s, however, low 
�n terms of total number of cycles accumulated by th�s 

type of unit and the failure is not flight critical.  Any 
attempt to carry out des�gn or process changes cannot 
be guaranteed to reduce the already low r�sk of fa�lure.  
On the contrary, des�gn or process changes have the 
�nherent poss�b�l�ty of �ncreas�ng that r�sk.

Risk assessment

S�nce none of the 2000 ser�es APU fa�lures resulted �n 
rad�al penetrat�on of the APU cas�ng, a�rport ground staff 
and crews were only at r�sk from such fa�lures �f they 
were downstream of the APU exhaust when hot, metall�c 
debr�s was released.  Of the n�ne fa�lures between �999 
and 2005, none resulted �n reports of �njur�es to staff.

Most western-bu�lt jets have the APU mounted �n the ta�l 
sect�on at he�ghts well above the level of people work�ng 
�n close prox�m�ty to the a�rcraft.  Consequently, the area 
of risk to staff is an ill-defined, fan-shaped region starting 
aft of the a�rcraft’s ta�l and extend�ng out to some 300 ft 
from �t on e�ther s�de of the a�rcraft’s extended centrel�ne.  
Staff may occas�onally have to traverse th�s reg�on �n 
veh�cles but they are not often requ�red to work �n or 
rema�n w�th�n the reg�on because much of �t �s beyond 
the stand zone.  However, staff work�ng on one a�rcraft 
m�ght be at r�sk from debr�s ejected by another a�rcraft’s 
APU �f the two a�rcraft were parked ‘ta�l-to-ta�l’, as they 
are at some a�rports.

Apron areas where a�rcraft are parked �n a ‘ta�l-to-ta�l’ 
or�entat�on usually have the a�rcraft well spaced to allow 
for pushback onto a central tax�way centrel�ne.  The 
m�n�mum d�stance between Stand ��0 and the stand 
oppos�te was 85 metres. No a�rcraft ta�l should protrude 
beyond the stand area so the m�n�mum d�stance between 
a�rcraft ta�ls would exceed 85 metres.  Consequently, 
although �n th�s �nc�dent the debr�s pattern extended 
across the adjacent tax�way, none penetrated the area of 
the oppos�te stands by more than few feet.   Normally, 
staff would not be stand�ng �n th�s reg�on wh�lst the APU 
was runn�ng.

Cons�derat�on was g�ven to recommend�ng procedures 
that m�n�m�sed the r�sk to staff presented by hot metall�c 
debr�s ejected from APU exhausts.  However, staff could 
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not be expected to know which aircraft were fitted with 
2000 ser�es APUs so any procedures would have to be 
relevant to all a�rcraft types.   Dur�ng the per�od of n�ne 
APU failures there were an estimated 138.5 million flight 
departures when an APU was run.  Consequently, the 
r�sk of an APU d�s�ntegrat�ng �n a comparable manner 
to the APU fitted to G-GFFE would appear to be in 
the order of � �n �5.4 m�ll�on departures (�.539 x �07).  
Moreover, g�ven that nobody was hurt dur�ng any of 
the n�ne fa�lures, the �njury r�sk to staff was cons�dered 
to be too small to warrant spec�al procedures a�med at 
protect�ng them solely from ejected debr�s.

Notw�thstand�ng the m�n�mal r�sk to people, a�rport 
operators could usefully rem�nd ground staff not to 
l�nger downstream of APU exhausts. 

Conclusions

The cast�ng process of the turb�ne of APS 2000 and 200� 
APUs produces occas�onal and unknown quant�t�es 
of oxide films within the turbine core.  The size and 
orientation of these films occasionally leads to fatigue 
crack �n�t�at�on and growth to fa�lure under work�ng 
stresses.  However, the number of hours/cycles to fa�lure 
of turb�nes w�th such defects cannot be pred�cted.

Cons�derable exper�mental and analyt�cal work has 
been carr�ed out over an extended per�od by the APU 
manufacturer and the cast�ng suppl�er to el�m�nate 
the oxide film problem.  These efforts have not been 
successful.

APUs utilising cast inflow turbines have a history of 
occas�onal rad�ally conta�ned turb�ne bursts.  No d�rect 
hazard to an a�rcraft �s understood to have resulted from 
such conta�ned fa�lures of an �nstalled APU and current 
certification requirements for containment appear to 
have been met.  No other reports of large quant�t�es of 
h�gh speed debr�s travell�ng equ�valent d�stances beh�nd 
APS 2000 equ�pped a�rcraft have been rece�ved and 
nobody has been �njured by ejected debr�s.

No changes to the des�gn or manufactur�ng process of 
the APS 2000/200� turb�ne can be env�saged that can 
be guaranteed to reduce the number of such fa�lures 
w�thout runn�ng the r�sk of mak�ng the s�tuat�on worse.  
Rev�sed apron procedures to protect staff from ejected 
debr�s were not cons�dered necessary but staff could 
usefully be rem�nded to avo�d l�nger�ng w�th�n 300 ft 
downstream of an operat�ng APU.
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INCIDENT

Aircraft Type and Registration:  Br�tten-Norman BN2A Mk III-� Tr�slander, G-LCOC

No & type of Engines:  3 Lycom�ng O-540-E4C5 p�ston eng�nes

Year of Manufacture:  �974 

Date & Time (UTC):  7 June 2006 at 0530 hrs

Location:  Sa�nt Br�euc, Br�ttany, France

Type of Flight:  Publ�c Transport (Passenger)

Persons on Board:  Crew - � Passengers - 3

Injuries:  Crew - None Passengers - None

Nature of Damage:  Baggage door damaged

Commander’s Licence:  Commerc�al P�lot’s L�cence

Commander’s Age:  40 years

Commander’s Flying Experience:  2,900 hours (of wh�ch 205 were on type)
 Last 90 days - 75 hours
 Last 28 days - 27 hours

Information Source:  A�rcraft Acc�dent Report Form

Synopsis

Shortly after takeoff there was a loud bang.  On �nspect�on 
after land�ng the p�lot found that the baggage door had 
been forced �nwards �nto �ts aperture.  The lock�ng 
mechan�sm funct�oned normally and �t �s l�kely that the 
door was not properly secured pr�or to departure.  The 
operator �ntends to change ground handl�ng procedures 
to avo�d a repeat occurrence.

History of the flight

The a�rcraft was operat�ng a scheduled passenger 
serv�ce from Sa�nt Br�euc to Guernsey.  Shortly after 
takeoff from Sa�nt Br�euc, after the a�rcraft had cl�mbed 
to approx�mately 200 ft agl, there was a loud bang.  
The commander could not �dent�fy the cause but, 
after establ�sh�ng that all three eng�nes were operat�ng 

normally and that the a�rcraft was under control, he 
returned to Sa�nt Br�euc.  The land�ng was uneventful 
and as the a�rcraft vacated the runway, ne�ther the ATCO 
nor the AFRS, wh�ch was �mmed�ately �n attendance, 
reported anyth�ng unusual about �ts appearance.  After 
d�sembark�ng the passengers, the commander �nspected 
the a�rcraft and found that the baggage door, though 
st�ll attached to the a�rcraft, had been forced �nto the 
baggage compartment.  An �nspector from the DGAC 
who attended shortly after the �nc�dent found that the 
baggage door lock�ng mechan�sm funct�oned normally.

Aircraft information 

The Tr�slander �s a stretched der�vat�ve of the 
Br�tten-Norman Islander tw�n-eng�ned a�rcraft and 
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d�ffers pr�mar�ly �n hav�ng a longer fuselage and an 
add�t�onal eng�ne mounted on the vert�cal stab�l�ser.  It �s 
unpressur�sed.  The two des�gns share many components, 
�nclud�ng the outward-open�ng rear baggage door wh�ch 
on both types �s mounted on the left hand s�de of the rear 
fuselage.  The door �s constructed of glass-re�nforced 
plast�c and �s attached to the fuselage by two h�nges 
mounted on �ts forward edge.  When closed, the door 
�s secured by a pla�n latch wh�ch �s operated from the 
outs�de by rotat�ng a lever.  Ne�ther the lever nor the 
latch �s sprung, so the latch must be rotated to the secure 
pos�t�on by hand when the door �s fully closed.  The door 
is not fitted with any device, such as a warning light in 
the cockp�t, to �nd�cate to the p�lot that �t �s not shut and 
�ts secur�ty can only be assessed by v�sual �nspect�on of 
the door itself.  However, a device fitted to each of the 
four passenger doors w�ll �llum�nate a l�ght �n the cockp�t 
�f any of these doors �s not closed.

Damage to the aircraft

One of the operator’s eng�neers, who �nspected the 
a�rcraft at St Br�euc, judged that the door had not been 
secured prior to flight and had been forced through 
�ts aperture by aerodynam�c forces when the a�rcraft 
became a�rborne.  The door l�p, wh�ch normally would 
rest aga�nst the outs�de of the door frame, had been 
deformed sufficiently to allow the door to move inwards.  
One of the three r�vets attach�ng each door h�nge to the 
outer sk�n of the fuselage had been loosened by lever 
act�on.  The eng�neer cons�dered that the h�nges were 
sufficiently secure to allow a new door to be fitted for 
the non-revenue return flight to the operator’s base at 
Jersey A�rport where the r�vets were replaced before 
the a�rcraft was returned to serv�ce.  

Previous occurrences of the baggage door opening in 
flight

Several Tr�slanders are �n serv�ce w�th three operators 

�n the Un�ted K�ngdom and both Islanders and 

Tr�slanders have been exported w�dely.  None of the 

four documented �nstances of baggage doors open�ng �n 

flight were attributed to failure of the door or its locking 

mechan�sm. 
 
Ground handling procedures

The operator prov�des staff to conduct the ground 

handling of its flights at all of the airports to which it 

flies except St Brieuc, where the airport provides this 

serv�ce.  The operator stated that handl�ng staff at each 

locat�on have access to a copy of the company Ground 

Handl�ng Manual (GHM) wh�ch descr�bes the correct 

procedures for load�ng and d�spatch�ng the a�rcraft.

To avo�d t�pp�ng the a�rcraft on �ts ta�l dur�ng load�ng, the 

procedure at the t�me of the �nc�dent was to place a trestle 

under the ta�l and embark passengers before baggage.  

The operator cons�dered that �t was not good pract�ce to 

leave the cockp�t unattended w�th passengers onboard 

and that consequently, a commander could not leave the 

a�rcraft �nter�or to check the baggage door when load�ng 

was complete.  Therefore, although a commander would 

bear ult�mate respons�b�l�ty for ensur�ng the safe conduct 

of the flight, responsibility for checking the security of 

the baggage door was delegated to a ground handler, 

whose duty �t was to report to a commander that all the 

doors were secure pr�or to the eng�nes be�ng started.  

Follow-up action

Another Tr�slander operator reported that, as a result 
of a s�m�lar �nc�dent several years ago, �t �ntroduced a 
procedure �ntended to ensure that a sat�sfactory check of 
baggage door security was made prior to flight.  Judging 
that an unsecured baggage door could be identified 
more read�ly from beh�nd (because �t opens forwards, 
expos�ng the latch mechan�sm and parts of the �rregular 
�nner door structure on �ts tra�l�ng edge) the operator 
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�nstructed ground staff to walk clockw�se 
around the a�rcraft from �ts starboard to 
�ts port s�de, check�ng each door �n turn.  
The new procedure has been successful �n 
el�m�nat�ng th�s type of occurrence.  The 
operator of G-LCOC stated that �t �ntends 
to �ntroduce a s�m�lar procedure, the 
relevant text of wh�ch �s reproduced below 
together w�th a d�agram (F�gure �).

The tail trestle must be in position at all times 
when the aircraft is parked on stand.

Once all baggage is loaded, call the passengers to 
the aircraft, with the approval of the Captain.

When all passengers are on board

a. Remove steps from the vicinity of the aircraft.

b. Walk down the starboard side of the aircraft, 
checking each door is secured.

c. Remove the pogo-stick1 (if being used) and 
secure in the hold.

d. Walk up port side of the aircraft, checking 
all the doors.

e. Ensure that the Captain has a copy of the 
load sheet, and no door warning lights are 
showing in the cockpit.

When ready for start-up and the aircraft is secure, 
seek the Captain’s permission to remove the trestle.

In th�s rev�sed procedure, baggage �s loaded before 
passengers.  The p�lot rema�ns seated �n order to 
counterbalance the we�ght of baggage and thereby 
reduce the load on the ta�l trestle wh�ch �mp�nges upon 
an area of the fuselage wh�ch �s not re�nforced.

Footnote

�  The pogo-st�ck �s a pole wh�ch attaches to a po�nt beneath the 
fuselage ta�l.

Although the ‘pogo-st�ck’ w�ll contact the ground �f 
the load�ng results �n an excess�vely rearward centre of 
grav�ty, �t w�ll not always prevent the a�rcraft from t�pp�ng 
on �ts ta�l.   Consequently, a ta�l trestle �s used for support 
dur�ng load�ng.  However, because the pogo-st�ck forms 
part of the a�rcraft’s standard equ�pment, the operator has 
reta�ned reference to �t �n the ground handl�ng procedure 
to ensure that it is removed before flight.  The operator 
also �ntends to pa�nt the �nboard surfaces of all baggage 
doors on �ts Tr�slander a�rcraft w�th red and wh�te str�pes 
to attract further attent�on when a door �s open.

The organ�sat�on wh�ch holds the type des�gn author�ty 
for Tr�slander a�rcraft �s cons�der�ng restart�ng 
product�on of the type.  It has stated that �t would equ�p 
all Tr�slanders produced �n the future w�th a baggage 
door warn�ng system �nclud�ng a l�ght �n the cockp�t that 
would �llum�nate �f the door was not properly closed.  
Attempts to retrofit such a system to existing airframes 
have proved complex and uneconom�c.

Conclusion

The baggage door was probably serv�ceable pr�or to the 
flight but it was not secured prior to departure.  During 
the short flight, aerodynamic forces shut the door with 
sufficient violence to push it into the fuselage aperture.

Figure 1

Tr�slander walk-round route for ground staff
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ACCIDENT

Aircraft Type and Registration:  DHC-8-402 Dash 8, G-JEDM

No & type of Engines:  2  Pratt & Wh�tney Canada PW�50A turboprop eng�nes

Year of Manufacture:  2003 

Date & Time (UTC):  8 June 2006 at ��57 hrs

Location:  30 m�les north of Exeter A�rport, Devon

Type of Flight:  Publ�c Transport 

Persons on Board:  Crew - 5 Passengers - 45

Injuries:  Crew - � (Ser�ous) Passengers - None

Nature of Damage:  None 

Commander’s Licence:  A�r Transport P�lot’s L�cence

Commander’s Age:  50 years

Commander’s Flying Experience:  8,000 hours (of wh�ch 47� were on type)
 Last 90 days - �0� hours
 Last 28 days -   �6 hours

Information Source: A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and further enqu�r�es by AAIB

Synopsis

The a�rcraft encountered severe turbulence wh�lst 
descend�ng through cloud: the turbulence had not been 
forecast.  The passengers were strapped �nto the�r seats 
�n preparat�on for land�ng; however, the two cab�n crew 
were st�ll on the�r feet.  Dur�ng the turbulence, one of 
the cab�n crew was l�fted off h�s feet and landed heav�ly, 
break�ng h�s r�ght ankle.

History of the flight

The a�rcraft was �nbound to Exeter A�rport on a 
passenger serv�ce from Newcastle.  About ten m�nutes 
pr�or to land�ng the a�rcraft was descend�ng close to a 
small area of cumulus cloud when �t exper�enced sudden 
and severe turbulence: the weather radar was selected 

to OFF.  Recorded data �nd�cates that the event occurred 

at 9,338 ft when the a�rcraft’s speed was 260 kt.  The 

autop�lot d�sconnected automat�cally due to the sever�ty 

of the turbulence. The commander, who was the handl�ng 

p�lot, ensured that the w�ngs rema�ned level and reduced 

power, he then re-engaged the autop�lot once the a�rcraft 

was clear of the turbulence.  The event lasted �5 seconds 

dur�ng wh�ch the a�rcraft’s speed reduced to 240 kt.  The 

max�mum recorded vert�cal accelerat�on was 2.285g. 
 

The cab�n crew had just completed prepar�ng the cab�n 

for land�ng, wh�ch �ncluded ensur�ng that the passengers 

were correctly strapped �nto the�r seats.  At the onset of the 

turbulence one of the cab�n crew was walk�ng along the 
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cab�n a�sle and managed to seat herself �n a spare passenger 
seat.  The other cab�n crew member was stand�ng �n the 
galley at the rear of the cab�n and was unable to get to a 
seat.  He was tw�ce l�fted off h�s feet, and on the second 
occas�on fell very heav�ly on h�s r�ght ankle; he came to 
rest ly�ng across the a�rcraft between the rear passenger 
ex�t and a serv�ce door on the other s�de. 

Once clear of the turbulence other members of the crew 
rendered first aid to their injured colleague.  Because 
the �njured crew member could not be moved to a seat, 
he was �mmob�l�sed as much as poss�ble.  The a�rcraft 
landed w�thout further �nc�dent and the emergency 
serv�ces attended to the �njured crew member before 
transport�ng h�m to hosp�tal.  The cab�n crew member’s 
r�ght ankle was later d�agnosed as broken.  

Subsequent eng�neer�ng checks revealed no damage to 
the a�rcraft.

Meteorology

The Low Level forecast below �0,000 ft for the per�od 
0800 hrs to �700 hrs, �n an area that �ncluded the locat�on 
of the severe turbulence exper�enced by G-JEDM, 
pred�cted �solated scattered cumulus and strato-cumulus 
cloud, w�th moderate turbulence, between 3,000 and 
4,000 ft.

The actual weather reports (METARs) at Exeter A�rport 
close to the t�me of the acc�dent were:

At ��50 hrs - surface w�nd from �60º at 9 kt, 
v�s�b�l�ty �n excess of �0 km, few clouds at 
2,800 ft, temperature 22ºC, dew po�nt �5ºC.

At �220 hrs - surface w�nd from �60º at 7 kt, 
v�s�b�l�ty �n excess of �0 km, few clouds at 
3,000 ft, temperature 23ºC, dew po�nt �4ºC.

Procedures

The operator’s procedures reflect those provided by the 

manufacturer.  The standard operat�ng procedure (SOP) 

for flight in severe turbulence, as stipulated in their 

operat�ons manual, states:

On entering severe turbulence disengage the 

autopilot, maintain the desired pitch attitude 

and maintain wings level if possible…. If severe 

turbulence is encountered unexpectedly, a slow 

acceleration/deceleration should be made to 

achieve the rough air speed.

The a�rcraft’s max�mum perm�tted operat�ng speed 

(VMO) below �0,000 ft, as deta�led �n the Operat�on’s 

Manual, �s 282 kt; below 8,000 ft the VMO �s 245 kt.  

The recommended speed for flight in turbulence is VMO 

- �0 kt, and 2�0 kt �f the turbulence �s severe.  The SOPs 

also requ�red that the seat belt s�gn should be sw�tched 

on, and the passengers strapped �nto the�r seats, ten 

m�nutes pr�or to land�ng.   

Discussion

The a�rcraft encountered severe turbulence, wh�ch had 

not been forecast.  In the preva�l�ng cond�t�ons the 

commander had dec�ded not to use the weather radar.  

When the aircraft first encountered the turbulence 

�ts a�rspeed was 50 kt faster than that recommended 

for flight in severe turbulence, but the encounter 

was ent�rely unexpected.  The autop�lot d�sengaged 

automat�cally due to the sever�ty of the turbulence and, 

as recommended, the a�rspeed was reduced dur�ng the 

per�od of turbulence. 
 

In accordance w�th the SOPs, the passenger seat belt 

s�gns had already been sw�tched on, and the passengers 

were strapped �nto the�r seats �n preparat�on for land�ng.  
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The only people �n the cab�n who were not strapped �nto 
a seat when the turbulence was encountered were the 
two cab�n crew.  One of them managed to locate a seat 
�mmed�ately, but the other d�d not and broke h�s r�ght 
ankle when he was l�fted off h�s feet and fell heav�ly.

It �s l�kely that the a�rcraft would have been subjected 
to significant movement in the severe turbulence, even 
at the rough a�r speed.  However, the �ncreased speed 
would have exacerbated the effects of the turbulence �n 
the cab�n.  
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ACCIDENT

Aircraft Type and Registration:  Agusta A�09C, G-HBEK

No & type of Engines:  2 All�son 250-C20R/� turboshaft eng�nes

Year of Manufacture:  �996

Date & Time (UTC):  2� June 2006 at �852 hrs

Location:  Pr�vate hel�copter land�ng s�te at H�gh Legh, Chesh�re

Type of Flight:  Pr�vate

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Extens�ve damage to ma�n rotor head assembly and rotor 
blades

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  39 years

Commander’s Flying Experience:  3,900 hours (of wh�ch 440 were on type)
 Last 90 days - 75 hours
 Last 28 days - 35 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and further enqu�r�es by the AAIB

Synopsis

The hel�copter was land�ng at a pr�vate land�ng s�te where 

�t was to rema�n for the n�ght.  As the p�lot approached the 

s�te, he not�ced that another A�09 hel�copter was parked 

“�n an obstruct�ve pos�t�on” on the adjacent tax�way.  

Know�ng that the hoses on the refuell�ng bowser were 

short and be�ng aware of the pos�t�on of the other A�09, 

he wanted to land as close as poss�ble to the bowser, 

to fac�l�tate refuell�ng, and as far away as pract�cable 

from the other hel�copter.  After touchdown the eng�nes 

were shut down.  As the ma�n rotor speed decreased, the 

rotor blades began to droop and str�ke the s�de of the 

bowser.  The p�lot �mmed�ately appl�ed the rotor brake 

but the blades cont�nued to str�ke the bowser and more 

v�olently.  One blade then became lodged �n the bowser; 

th�s caused the rotors to stop suddenly.  As a result the 
ma�n rotor blades were extens�vely damaged, one ma�n 
rotor damper sheared off the rotor head and both eng�nes 
requ�red an �nspect�on.  The fuel bowser suffered only 
m�nor damage.

Background information

The hel�copter land�ng s�te �s located �n the m�ddle of a 
three acre field.  It has a 19.8 m square concrete landing 
pad and a hangar to the east.  They are connected by a 
24 m long tax�way.

Normal operat�ng procedures usually �nvolve one 
hel�copter on the pad at a t�me.  A hel�copter usually 
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lands on the pad fac�ng west towards the bowser.  Upon 
shutdown �t would be pushed back, w�th the a�d of a 
tractor, �nto the hangar (the A�09 hel�copter has tr�cycle 
land�ng gear).  The hel�copter would then be refuelled, �f 
requ�red, �n the hangar us�ng the mob�le fuel bowser that 
normally stays �n the hangar.

Due to a large number of planned movements that week, 
�t was agreed amongst the p�lots, for the mob�le bowser 
to be pos�t�oned on the western edge of the pad.  The p�lot 
of G-HBEK thought the fuel bowser was unable to park 
on the ground surround�ng the pad as �t would s�nk �nto 
the ground; for the same reason hel�copters could not 
land there e�ther.  Hel�copters would land on the tax�way, 
fac�ng west, and tax� forward towards the bowser.  They 
would then be refuelled before be�ng pushed back �nto 
the hangar or onto the tax�way to make room for another 
hel�copter.  Th�s procedure had been used successfully 
on the preced�ng day. 

An Agusta A�09C (A�09) �s refuelled us�ng two 
refuell�ng connectors.  These are pos�t�oned on both 
s�des of the fuselage, one metre above the ground, just 
aft of the ma�n land�ng gear.  Due to the short hoses on 
the bowser, the hel�copter should be parked w�th �ts nose 
fac�ng the bowser to ease access to the refuell�ng po�nts.

Pr�or to th�s acc�dent another A�09 had landed on the 
pad before G-HBEK arr�ved.  Because �t d�d not need 
refuell�ng �t had landed on the tax�way.  It was, however, 
parked across the tax�way and parallel to the bowser 
�nstead of fac�ng �t.  It had parked on the tax�way because 
�t was known that G-HBEK would need refuell�ng and �t 

would be the first helicopter to depart the following day.

History of the flight

The short flight from Knutsford to High Legh proceeded 
uneventfully.  The purpose of the flight was to park 

the hel�copter overn�ght unt�l �t was requ�red the next 
day.  The p�lot reported that the weather was l�ght ra�n, 
w�th good v�s�b�l�ty and there was scattered cloud at 
2,600 agl.  The surface w�nd was from 260º at 25 kt 
gust�ng 32 kt.

As G-HBEK approached the land�ng s�te the p�lot 
not�ced that another A�09 was parked “�n an obstruct�ve 
pos�t�on” on the tax�way.  Know�ng that the hoses on the 
bowser were short and be�ng aware of the pos�t�on of 
the other A�09, he wanted to land as close as poss�ble 
to the fuel bowser, to fac�l�tate the refuell�ng, and as far 
away as pract�cable from the other hel�copter.  He added 
that �t �s easy to judge the pos�t�on of the rotor d�sk, w�th 
reference to obstacles, when look�ng out to the front; 
however, it is difficult when looking out to the side.

The p�lot descr�bed the land�ng as “not easy” due to 
the strong and gusty crossw�nd.  After touchdown the 
normal two-m�nute run down per�od was observed 
before the eng�nes were shut down.  As the rotor speed 
decreased through 50% rpm the ma�n rotor blades began 
to droop.  As they d�d so they began to str�ke the s�de 
of the bowser.  The p�lot �mmed�ately appl�ed the rotor 
brake but the blades cont�nued to str�ke the bowser and 
more v�olently.  One blade then became lodged �n the 
bowser; th�s caused the rotors to stop suddenly.

Damage assessment

The hel�copter repa�r agency reported that the follow�ng 
damage was susta�ned as a result of th�s acc�dent.  Two 
ma�n rotor blades were extens�vely damaged and beyond 
repa�r.  The other two were damaged on the t�p areas 
and had poss�ble h�gh �nert�a load�ng of the root end 
bush�ngs. Add�t�onally, one ma�n rotor damper was 
sheared off at �ts attachment mount�ngs result�ng �n 
mechan�cal damage to parts of the ma�n rotor head and 
dr�ve assembly components.  Also both eng�nes requ�red 
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an �nspect�on �n accordance w�th the Rolls Royce 
Operat�on and Ma�ntenance Manual.

The fuel bowser suffered only m�nor damage.

Discussion

The owner of the land�ng s�te commented that s�nce the 
weather had been very dry dur�ng the preced�ng months, 
the area around the pad was very firm.  He felt that it would 
not have caused a problem �f the bowser was parked on 
the grass, or �f the p�lot had landed on the grass.   

In an open and frank report the p�lot attr�butes the many, 
prev�ously ment�oned, factors that contr�buted to an 
avo�dable acc�dent.  These led h�m to make a rushed and 
bad dec�s�on.  He also stated that he d�d not bel�eve the 
marshy ground beneath the dry surface layer surround�ng 
the pad would have supported e�ther the laden we�ght of 
the bowser or the parked hel�copter’s wheels.
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ACCIDENT

Aircraft Type and Registration: Eurocopter AS332L2 Super Puma, G-CHCG

No & Type of Engines: 2 Turbomeca Mak�la �A2 turboshaft eng�nes

Year of Manufacture: 2003

Date & Time (UTC): 3 March 2006 at �503 hrs

Location: �04 nm north-east of Aberdeen VOR/DME

Type of Flight: Commerc�al A�r Transport

Persons on Board: Crew - 2 Passengers -�8

Injuries: Crew - None Passengers - None

Nature of Damage: L�ghtn�ng str�ke damage to one ma�n rotor blade, one 
ta�l rotor blade and other components �nclud�ng all three 
ma�n rotor servo-actuators

Commander’s Licence: A�rl�ne Transport P�lot’s L�cence

Commander’s Age: 58 years

Commander’s Flying Experience: Approx�mately �5,000 hours (of wh�ch about 2,500 hrs 
were on type)

 Last 90 days - 9� hours
 Last 28 days - 29 hours

Information Source: AAIB F�eld Invest�gat�on

Synopsis

The hel�copter was ferry�ng o�l company personnel from 
an o�l product�on platform to Aberdeen A�rport when �t 
suffered a l�ghtn�ng str�ke.  There was no v�brat�on or 
damage v�s�ble to the p�lots but there was a temporary 
disruption of the flight instrument screens and navigation 
system, and indications of failures in the flight data 
recorders.  Wh�lst approach�ng Aberdeen A�rport �n 
deter�orat�ng weather cond�t�ons, the hel�copter suffered 
a hydraulic system failure due to loss of fluid but it was 
landed safely.

The exter�or damage to the hel�copter v�s�ble on the 
ground was typ�cal but a further safety hazard was the 

h�dden damage to the �nter�or port�ons of the ma�n rotor 
hydraul�c actuators wh�ch had caused an hydraul�c 
leak, deplet�ng one system.  Some of th�s damage may 
have been inflicted by an earlier lightning strike and 
th�s damage was not detected although the appropr�ate 
post-l�ghtn�ng str�ke checks had been carr�ed out.  

New post l�ghtn�ng-str�ke �nspect�on procedures to be 
�ssued by the hel�copter’s manufacturer and amendments 
to the operat�ng company’s QRH and Operat�ons Manual 
have been dev�sed.
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History of the flight

The hel�copter was ferry�ng o�l company personnel 

between the Beryl ‘B’ o�l product�on platform and 

Aberdeen Airport.  The outbound flight from Aberdeen 

had landed on the Beryl ‘A’ platform, after wh�ch the 

aircraft operated a shuttle flight to the Beryl ‘B’ platform.

The commander and co-p�lot had reported for duty at 

��00 hrs for a scheduled departure at �200 hrs, though 

this was subsequently revised to 1300 hrs.  Pre-flight 

preparat�ons were rout�ne, w�th full weather �nformat�on 

available to the crew via a computerised self-briefing 

fac�l�ty.  The weather forecast for Aberdeen was for 

scattered cumulo-n�mbus cloud w�th snow showers and 

thunderstorms for the afternoon per�od, w�th assoc�ated 

reduct�ons �n v�s�b�l�ty to as low as 500 m.  The Beryl 

F�eld weather report for �2�5 hrs �nd�cated that shower 

act�v�ty was relat�vely l�ght and that no l�ghtn�ng 

activity had been observed.  As part of their pre-flight 

preparat�on, the crew had access to a Meteorolog�cal 

Information Self Briefing Terminal (MIST) and were 

able to v�ew �nformat�on about l�ghtn�ng str�kes detected 

w�th�n the current hour and the prev�ous hour.  There 

was no significant lightning activity recorded over the 

North Sea generally, and none at all �n the planned area 

of operat�on.

Due to the late arr�val of the �nbound a�rcraft a ‘rotors 

runn�ng’ crew change was made.  The a�rcraft took off at 

1330 hrs for an uneventful flight to the Beryl ‘A’ platform.  

The aircraft flew at 3,000 ft and, although showers were 

encountered, weather radar returns were weak and no 

dev�at�ons from track were necessary.  The hel�copter 

landed on the Beryl ‘A’ platform, refuelled and operated 

the shuttle to the Beryl ‘B’ as planned.  W�th the co-p�lot 

as handl�ng p�lot, the a�rcraft l�fted off aga�n at �527 hrs 

w�th �8 passengers on board.

The initial part of the flight to Aberdeen was flown at 
2,000 ft.  Although the crew reported a not�ceable �ncrease 
�n weather radar returns, there were no h�gh �ntens�ty returns 
and aga�n no track dev�at�ons were cons�dered necessary.  
Thirty six minutes into the flight, the helicopter was flying 
near to the base of cloud and encounter�ng l�ght ha�l when 
a l�ghtn�ng str�ke occurred.  The commander was aware 
only of a loud bang or crack, wh�lst the co-p�lot, who was 
looking across the flight deck, was also aware of a flash 
forward of the a�rcraft.  The passengers generally reported 
both a flash and a bang.  

There were no obv�ous s�gns of damage, and no v�brat�on.  
The hel�copter’s four Electron�c Fl�ght Instrumentat�on 
System (EFIS) screens went blank, but recovered 
automatically within seconds.  All flight data indications 
on the screens appeared normal, w�th the except�on of the 
route steer�ng �nformat�on.  The nav�gat�on system had 
suffered a power �nterrupt and all sensors were show�ng 
�nval�d �nformat�on, �nclud�ng the GPS wh�ch was the 
pr�mary nav�gat�on sensor at that stage.  W�th�n about a 
m�nute, GPS s�gnals became val�d aga�n and the system 
automat�cally re-entered �ts nav�gat�on mode, w�th 
all p�lot-entered route data be�ng reta�ned �n memory.  
The crew also not�ced that d�screte FDR and DFDAU�  
caut�on l�ghts were �llum�nated on the Health and Usage 
Mon�tor�ng System (HUMS) control panel, and that the 
ELEC caut�on on the Central Warn�ng Panel (CWP) 
was �llum�nated, though at a much lower �ntens�ty than 
normal.  The ELEC capt�on could not be cancelled �n 
the normal manner and so �t rema�ned �llum�nated at 
the reduced intensity for the remainder of the flight (the 
capt�on normally �nd�cated that a d�screte caut�on l�ght 
had �llum�nated on the electr�cal panel, though none had 
�n th�s case).

Footnote

�  FDR – Fl�ght Data Recorder.  DFDAU – D�g�tal Fl�ght Data 
Acqu�s�t�on Un�t.
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The hel�copter was descended to �,000 ft �n order to 

remain clear of cloud and Aberdeen ATC was notified of 

the l�ghtn�ng str�ke and change of alt�tude.  The crew d�d 

not declare an emergency.  There were no QRH act�ons 

for a l�ghtn�ng str�ke, so the crew cont�nued the route 

w�th the �ntent�on of assess�ng the�r land�ng opt�ons as 

they neared the coast.  

The crew were us�ng VHF 2 for ATC commun�cat�ons as 

was normal pract�ce, and attempted to establ�sh contact 

w�th the�r company on a d�screte frequency on VHF � 

but were unsuccessful.  The crew tr�ed to contact other 

company a�rcraft w�th a v�ew to hav�ng the�r message 

relayed (due to the�r low alt�tude), but were answered 

by Scott�sh M�l�tary who �nd�cated that G-CHCG was 

transm�tt�ng on the ‘guard’ emergency frequency, 

�2�.5 MHz.  Th�s was contrary to �nd�cat�ons on the 

rad�o control panel.  Further attempts to use VHF � 

had the same result so the crew regarded the rad�o as 

�noperat�ve and ceased try�ng. 

As the hel�copter neared the coast, an �ncreas�ng �ntens�ty 

and quant�ty of weather radar returns was rece�ved and 

some weather avo�dance became necessary, w�th a l�ne 

of snow showers stretch�ng from Peterhead �n the north 

towards Aberdeen Harbour.  Runway 34 was �n use at 

Aberdeen, but �n v�ew of the extra t�me �t would take 
to fly an instrument approach to that runway, the crew 

elected to fly visually inbound to the Airport, along the 

coast at a reduced alt�tude �f necessary.  Cons�derat�on 

had been g�ven to land�ng at Peterhead (Longs�de) 

hel�port, 22 nm from Aberdeen A�rport, but th�s opt�on 

was rejected after ATC �nformed the crew that �t was 

be�ng affected by snow showers.  The crew also rejected 

the poss�b�l�ty of an ‘off s�te’ land�ng due to the hazard 

that would be created by the recently fallen loose snow.

As the hel�copter neared Aberdeen the crew carr�ed out 

the �n�t�al approach checkl�st, wh�ch �ncluded lower�ng 
the land�ng gear.  Although the gear lower�ng sequence 
was normal, and ‘down and locked’ �nd�cat�ons were 
ach�eved, �t was followed soon afterwards by abnormal 
hydraul�c system �nd�cat�ons.  The HYD capt�on on the 
CWP �llum�nated, together w�th SERVO, AP HYD and 
LVL capt�ons on the hydraul�c panel, although the three 
panel lights appeared to be flashing at random.  The 
co-pilot noticed the hydraulic pressure gauge fluctuate 
up to three t�mes, each t�me dropp�ng to near zero 
before recover�ng to normal system pressure.  The crew 
d�scussed the poss�b�l�ty that the �nd�cat�ons may be due 
to an electr�cal problem, but as they d�d so the caut�on 
l�ghts �llum�nated steady, the pressure gauge dropped 
to zero, and the co-p�lot felt ‘pulses’ through the cycl�c 
control as the controls became stiffer, confirming that it 
was �ndeed an hydraul�c problem.

At about th�s t�me the a�rcraft entered worsen�ng 
weather cond�t�ons, forc�ng the crew to ask ATC for a 
cl�mb and radar ass�stance for an �nstrument approach 
to Runway 34.  However, as the a�rcraft was cl�mb�ng 
towards 2,000 ft, �t emerged from cloud and a clear area 
was seen to the r�ght, �n the d�rect�on of the a�rport.  The 
commander instructed the co-pilot to fly towards the 
gap, and made a ‘PAN’ call to ATC stat�ng h�s �ntent�on 
to revert to a v�sual approach, wh�ch was �mmed�ately 
approved.

The a�rcraft landed w�thout further problem on 
Runway 34.  Once the hel�copter was on the ground, some 
v�brat�on could be felt through the a�rframe.  After tax�-�n 
and shutdown �t became ev�dent that the hel�copter had 
suffered significant lightning strike damage to the main 
and ta�l rotor assembl�es, and that a major hydraul�c leak 
had occurred, with fluid draining down the helicopter’s 
r�ght s�de from a reg�on to the rear of the ma�n gearbox.
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Examination of the aircraft

The hel�copter (Manufacturer’s ser�al no 2592) was 
exam�ned by AAIB Inspectors at Aberdeen on the 
day after the �nc�dent.  By then, the ma�n and ta�l 
rotor blades had been removed as had the three ma�n 
rotor hydraul�c actuators.  Eng�neer�ng personnel 
were checking the transmission and flying control 
components for the presence of res�dual magnet�sm 
caused by the l�ghtn�ng str�ke.

There was obv�ous l�ghtn�ng damage to one ma�n and 
one ta�l rotor blade, the ma�n blade exh�b�t�ng surface 
scorch�ng at the t�p and root, �nclud�ng an area where 
the sub-surface bond�ng bra�d near the lead�ng edge 
root had ev�dently been melted or blasted out and was 
m�ss�ng a sect�on about 23 cm long.  The bond�ng strap 
from the blade to the rotor head had also melted.  Other 
surface effects on the carbon fibre skin were observed 
at several po�nts along the span.

The ta�l rotor blade had lost two sect�ons of the metal 
lead�ng edge eros�on str�p wh�ch also serves as a 
conduct�ve path for electr�cal current.  The m�ss�ng 
sect�ons were at the po�nt where the parallel sect�on of 
the blade jo�ns the t�p and the junct�on of the eros�on 
str�p and the sub-surface conduct�ng str�p.  The bond�ng 
strap from the blade to the rotor hub had also melted.

Other areas of local�sed overheat damage were found, 
pr�nc�pally on the p�tch l�nk spher�cal bear�ngs but also 
on a bearing associated with the flying control circuit 
w�th�n the fuselage.  S�m�lar damage had also been found 
on the spher�cal bear�ngs of the three ma�n rotor hydraul�c 
actuators and, significantly, on the external ‘Fescolized’2 
port�on of the ram of two of them (see F�gure �).  

Footnote

2  Patented process for electroplat�ng w�th cadm�um, chrom�um or 
n�ckel.

Th�s damage had the appearance of local�sed melt�ng 
and eros�on of the chrom�um plat�ng and the surface of 
the steel underneath and was clearly the or�g�n of the 
hydraul�c leak from No � system.  All three actuators 
were despatched for test�ng and laboratory exam�nat�on 
by the�r manufacturer under AAIB superv�s�on.

Res�dual magnet�sm checks on the ma�n, �ntermed�ate 
and ta�l rotor gearboxes led to the�r reject�on and 
removal for exam�nat�on but �t �s understood that th�s 
d�d not reveal any �nternal damage.  S�gns of arc�ng 
on the ta�l rotor dr�veshafts and some ta�l rotor control 
components also led to the�r removal.  The unserv�ceable 
VHF transce�ver and DFDAU un�ts were replaced.

Description and examination of the main rotor 
hydraulic actuators

The AS322 has dual hydraul�c systems and, to ach�eve 
the necessary redundancy in the primary flying 
controls, the ma�n rotor servo actuators have a tandem 
arrangement (see F�gure 2) �n wh�ch each hydraul�c 
system suppl�es power to separate p�stons, although the 
p�stons are on a common shaft form�ng part of a s�ngle 
actuator.  E�ther system can control the hel�copter on 

Figure 1

Outer rod show�ng externally v�s�ble arc�ng damage
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�ts own but, of course, they normally work together.  It 

can be seen that the Fescol�zed port�on of one p�ston 

extends out of the body of the actuator (No �, or Left 

system) and �s therefore v�s�ble externally, but the p�ston 

of the other system (No 2, or R�ght) rema�ns completely 

h�dden �nternally.  A dra�n hole between the �ntermed�ate 

bear�ngs of No 2 system should prov�de w�tness of any 

�nternal leakage past the Fescol�zed rod.

The exam�nat�on commenced w�th a bench test of all 

three actuators.  They were checked first at about 25 

to 30 bar before full system work�ng pressure of �75  

bar was applied.  The first actuator tested had visible 

ev�dence of metal eros�on on the external port�on of 

the Fescol�zed rod and, when tested at low pressure, 

a significant external leak was obvious such that it 

was dec�ded not to cont�nue to h�gh pressure.  Str�p 

exam�nat�on of th�s un�t showed that the upper bear�ng 

seal had been perforated and �t was concluded that th�s 

was respons�ble for the leak wh�ch had depleted No � 

system.  Some eros�on damage was noted on one of the 

spher�cal bear�ngs but the �nternal rod was not marked 

and there was no leakage from System 2.

The next actuator tested showed some leakage from 

the centre bear�ng dra�n wh�ch d�sappeared at work�ng 

pressure.  There was sl�ght leakage from System � at low 

pressure wh�ch aga�n d�sappeared at the h�gher value but 

no leakage from System 2.  The external port�on of the 

rod also had v�s�ble eros�on damage to the Fescol�zed 

port�on and, when str�pped, was found to have s�m�lar 

�nternal metal eros�on damage.  Th�s would not have 

been v�s�ble w�thout d�smantl�ng.  Aga�n, one spher�cal 

bear�ng had eros�on damage and both the upper and 

central bear�ng seals were sl�ghtly damaged, account�ng 

for the leak at low pressure.

The th�rd actuator had no v�s�ble damage to the external 

Fescol�zed rod.  It exh�b�ted a sl�ght leak from System 2 

at the centre bear�ng wh�ch d�sappeared at h�gh pressure 

Figure 2

AS332L ma�n rotor servo actuator
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but no leakage from System �.  However, when 
dismantled there was significant erosion damage to the 
�nternal rod and �t was noted that the damage appeared 
to have two d�st�nct areas, (see F�gure 3), suggest�ng 
two separate events occurr�ng w�th the p�ston �n sl�ghtly 
d�fferent extens�ons; th�s poss�b�l�ty �s d�scussed below.  
There was also ev�dence of electr�cal track�ng on one of 
the spher�cal bear�ngs.

Engineering analysis and conclusions

The hydraul�c caut�on l�ghts reported by the crew were to 
be expected from complete deplet�on of the No � system.  
The ‘LH HYD LVL l�ght �llum�nates when the reservo�r 
level drops below 4 l�tres.  At th�s po�nt, a soleno�d valve 
also closes to shut off the land�ng gear, ta�l rotor control 
actuator and autop�lot from the ma�n system, generat�ng 
SERVO and AP HYD capt�ons.

For the most part, the damage to the a�rcraft was typ�cal 
of such events and, �n part�cular, the damage to the rotor 
blades was not as severe as other recorded �nc�dents 
wh�ch resulted �n not�ceable or severe v�brat�on.  
Careful v�sual �nspect�on revealed damaged components 
such as bear�ngs and res�dual magnet�sm checks led 
to the reject�on of otherw�se apparently undamaged 
components.  Although th�s operator was apparently 
unaware of prev�ous �nstances of l�ghtn�ng damage 
to ma�n rotor servo actuators, such damage has been 
exper�enced before and has been reproduced �n test�ng 
for certification of later helicopter designs using similar 
actuators.  When the AS332 was certified, there was no 
such test�ng requ�red for these components.

Although there was no loss of hydraulic fluid from 
System 2, desp�te the damage to the p�stons of two 
actuators wh�ch was revealed on str�p exam�nat�on, the 
damage to the actuators represented the most ser�ous 
threat to a�rworth�ness �n th�s �nc�dent.  The reason for the 

leak wh�ch led to deplet�on of the No � system appears to 
have been damage to the seal, e�ther from the str�ke �tself 
or from rubb�ng aga�nst the rough, eroded area of the 
rod.  It �s conce�vable that, �n the absence of seal damage, 
there w�ll be no leakage when the actuator �s moved such 
that the eroded area no longer �mp�nges on the seal, but 
when the seal �s damaged, leakage could occur at all 
actuator extens�ons.  It was noted that any sl�ght leakage, 
�nd�cat�ng seal damage, tended to be ev�dent at low 
pressure only, suggest�ng that check�ng for leaks would be 
more r�gorous at these pressures.  However, low pressure 
test�ng �s not normally requ�red because the seals are 
opt�m�sed for a work�ng pressure of �75 bars.  Accord�ng 
to the hel�copter manufacturer, leakage at low pressure 
should not necessar�ly be cons�dered as a malfunct�on 
because it would be difficult to define leakage criteria 
appropr�ate to low-pressure test�ng.

The fact that l�ghtn�ng damage to the actuators does not 
appear to be common �s perhaps surpr�s�ng g�ven that 
any hydraul�c component such as th�s, where there �s no 
d�rect metal-metal contact between the cyl�nder and the 
ram, w�ll have a propens�ty for a spark to jump across 

Figure 3

Damage to Fescol�zed port�on of �nner rod show�ng two 
d�st�nct areas of arc�ng damage 
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the non-metall�c seals and cause local�sed melt�ng of 
the steel.  Of part�cular concern �s the observat�on on 
the �nternal rod of one actuator that �t had exper�enced 
two separate str�kes.  G-CHCG had suffered a l�ghtn�ng 
str�ke three days pr�or to th�s �nc�dent wh�ch resulted �n a 
ma�n rotor blade replacement.  It �s l�kely that one of the 
�nternal damage �nd�cat�ons occurred as a result of th�s 
str�ke but �t was not detected at the t�me.

Manufacturer’s post lightning-strike check 
requirements

The Eurocopter A�rcraft Ma�ntenance Manual chapter 
05-53-00-225 conta�ns gu�dance on check requ�rements 
after a l�ghtn�ng str�ke.  Paragraph 3.�.3.3 conta�ned the 
only specific reference to checking the actuators as part 
of the ma�n rotor head �nspect�on.  It stated:

………..perform a detailed check of all junction 
areas showing electrical discontinuity:

• servocontrols (oscillating bearings, power 
rods and cylinders).

The safety �ssue �s that �t �s not poss�ble to check v�sually 
for �nternal damage affect�ng No 2 system unless a leak 
�s detected from the centre bear�ng.  It �s reassur�ng to 
note that all three actuators would have been removed 
even w�thout the obv�ous damage to the Fescol�zed rods 
because of the damage to the spher�cal bear�ngs (called 
‘osc�llat�ng bear�ngs’ �n the manual extract quoted 
above).  However, �f �t �s accepted that th�s had caused 
one of the marks on the actuator wh�ch had apparent 
ev�dence of two separate str�ke events, such damage was 
not detected after the prev�ous l�ghtn�ng str�ke. 

Eurocopter have stated that they w�ll be produc�ng 
a Serv�ce Letter to operators wh�ch w�ll �nclude the 
follow�ng:

‘To ensure that servo-controls damaged by a 
lightning strike do not remain in service, the 
EUROCOPTER documentation will be modified 
in order to specify the type of checks to be carried 
out following a lightning strike. 

For main rotor servo control:

a) Research of arcing mark on ball joint, power 
rod and body.

b) Research any evidence of leakage.

If any of these anomalies will lead (sic), the servo 
control must be sent to a repair station for detailed 
inspection and repair.

For tail rotor head servo control:

If arcing mark on tail rotor blade or tail rotor 
head, remove the tail rotor servo control and send 
this equipment to a repair station for detailed 
inspections.

For main rotor and tail rotor head:

a) Check the flight controls devices on servo 
control vicinity.

b) Following a lightning strike revealed on a 
helicopter, a particular attention of the two 
hydraulic circuit’s fluid level is to be performed 
during the next ten daily inspections.’

Although this Service Letter will apply specifically to 

the AS332L, �t �s understood that s�m�lar �nstruct�ons 

w�ll be �ssued for other hel�copter types manufactured 

by Eurocopter that have s�m�lar servo controls.

Meteorological information

General situation

An aftercast was obtained from the Met Office.  At 

�200 hrs on 3 March 2006 there was a slack area of 
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low pressure �n the North Sea w�th a l�ne of �nstab�l�ty 

ly�ng just east of the coast of Scotland.  The weather was 

cloudy or overcast w�th showers of ra�n and snow at the 

lower levels.  Thunder was l�kely �n some of the showers.  

The surface v�s�b�l�ty would have been �5 to 25 km but 

reduc�ng to about 2,000 m �n snow showers.  The base 

of the cumulus cloud would have been 2,000 to 2,500 ft, 

w�th stratus cloud beg�nn�ng at 3,000 ft.  The cloud base 

would have deter�orated �n showers to between �,000 and 

�,500 ft beneath cumulo-n�mbus clouds.

Lightning strike information

Informat�on on the l�ghtn�ng str�ke was obta�ned from 

EA Technology, a UK company wh�ch has spec�al�sed 

�n the mon�tor�ng of cloud-to-surface l�ghtn�ng str�kes 

�n the area of the Br�t�sh Isles for a number of years (see 

Lightning detection systems below for the method of 

str�ke detect�on).  The str�ke was recorded as a s�ngle, 

�solated cloud-to-surface d�scharge at �602:37 hrs, at 

pos�t�on N58º 42’ 24” W000º �2’ 47”, w�th a probable 

pos�t�on tolerance of �,500 m.  The recorded pos�t�on 

was w�th�n 2.5 nm of the est�mated pos�t�on of the str�ke.   

The str�ke had a strength of less than 40 k�lo-amps and 

�ts polar�ty was pos�t�ve.  On the same day, between 

0700 hrs and �900 hrs, there were only two other 

l�ghtn�ng str�kes �n the North Sea area, each of wh�ch 

was �n excess of 70 nm from the hel�copter’s pos�t�on at 

the t�me of the str�ke.

Recorded information

Flight recorders

The aircraft was fitted with a combined Flight Data 

Recorder and Cockp�t Vo�ce Recorder (CVFDR) 

capable of recording a range of flight data parameters 

for a per�od of 8 hours and three aud�o tracks, each of 

90-m�nutes durat�on, onto magnet�c tape.  The CVFDR 

was downloaded at the AAIB where data and aud�o 

recordings were recovered for the accident flight.  
Unfortunately, flight data from the CVFDR following the 
l�ghtn�ng str�ke was corrupted and unrel�able, probably 
as a result of l�ghtn�ng damage to e�ther the DFDAU or 
the data record�ng port�on of the CVFDR, both of wh�ch 
susta�ned damage.

HUMS

Vibration data for the accident flight recorded for the 
operator’s HUMS programme showed that there were 
no significant differences in vibration levels for the tail 
rotor and the ma�n rotor before and after the l�ghtn�ng 
str�ke.  However, these data were recorded at �ntervals 
of just under one hour and therefore do not g�ve an 
�mmed�ate compar�son pre- and post-str�ke.

Lightning physics

L�ghtn�ng �s essent�ally an electr�c d�scharge that occurs 
between one reg�on of the atmosphere and another, or 
between one reg�on of the atmosphere and the earth’s 
surface.  It occurs when the electric field exceeds a 
cr�t�cal value, known as the ‘breakdown potent�al’.  
The breakdown potent�al �s h�gh because a�r �s a poor 
electrical conductor, so there needs to be a significant 
voltage potent�al �f l�ghtn�ng �s to occur.  Such voltage 
potent�als often occur �n cumulo-n�mbus clouds although 
the exact mechan�sm wh�ch causes them �s not fully 
understood.  

There are two types of l�ghtn�ng str�ke that can affect 
an aircraft in flight.  The first is an ‘intercepted’ strike 
whereby the a�rcraft �ntercepts a naturally occurr�ng 
l�ghtn�ng str�ke.  The second �s a ‘tr�ggered’ str�ke wh�ch 
occurs when the conduct�ng a�rcraft �tself causes an 
intensification of the electric field in its vicinity.  This 
intensification is sufficiently large to overcome the 
breakdown potent�al of the a�r and a l�ghtn�ng str�ke �s 
tr�ggered.  It �s thought that approx�mately 90% of all 
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l�ghtn�ng str�kes to a�rcraft are tr�ggered by the a�rcraft 

itself, making it very difficult to forecast the strike.

Lightning detection systems

A number of ground-based ‘Arr�val T�me D�fference 

(ATD) systems world-w�de are capable of detect�ng 

and record�ng l�ghtn�ng str�kes.  Such systems use a 

network of antennae, capable of detect�ng the extra low 

frequency rad�o s�gnals (referred to as ‘sfer�cs’) em�tted 

by l�ghtn�ng.  The t�me and locat�on of a l�ghtn�ng str�ke 

can be calculated from the d�fferent t�mes taken for 

the s�gnals to reach the var�ous rece�ver stat�ons.  The 

systems are able to d�scr�m�nate between cloud-to-cloud 

str�kes and cloud-to-surface str�kes by the d�fference �n 

the s�gnals’ polar�sat�on, and normally only cloud-to-

surface str�kes are recorded and d�splayed, often w�th�n 

seconds of the discharge.  The UK Met Office’s own 

system prov�ded the l�ghtn�ng str�ke data wh�ch was 

viewed by the flight crew on the MIST system as part of 

their pre-flight preparation.  

The North Sea operators had jo�ntly funded a system to 

d�splay pos�t�ons of l�ghtn�ng str�kes on radar screens at 

Aberdeen ATC, using data supplied by the Met Office.  

However, the system used earl�er technology and there 

was a delay of several m�nutes between a str�ke occurr�ng 

and �t be�ng d�splayed, so �ts operat�onal value was 

l�m�ted.  At the t�me of wr�t�ng th�s report, an updated 

system was being evaluated by National Air Traffic 

Serv�ces for poss�ble future use at Aberdeen.

A�rborne equ�pment �s currently l�m�ted to weather radar 
and spec�al�st systems wh�ch detect l�ght�ng sfer�cs.  
Weather radar �s able to detect areas of storm act�v�ty by 
means of radar returns from water droplets, but �s unable 
to detect l�ghtn�ng �tself.   Systems wh�ch detect the 
electr�c s�gnals from l�ghtn�ng are capable of d�splay�ng 
l�ghtn�ng str�ke data to the p�lot on a ded�cated d�splay or 

as an �ntegrated d�splay w�th weather radar returns.  Such 
systems can detect and d�splay the early cloud-to-cloud 
d�scharges wh�ch often precede the more powerful 
cloud-to-surface d�scharges.  

Ne�ther of the two systems above �s able to detect or 
warn of an �ncreased r�sk of a l�ghtn�ng str�ke before 
�t actually occurs, as they cannot detect the �ncrease 
�n atmospher�c voltage potent�als wh�ch precede an 
electr�cal d�scharge.  Equ�pment �s ava�lable wh�ch can 
measure such electrical energy fields, though whilst such 
devices (known as E-field meters) have been used in 
electrical field research, they have not been developed 
for operat�onal a�rborne use.  

Previous accident

On �9 January �995 an AS332L Super Puma, reg�strat�on 
G-TIGK, was lost over the North Sea after suffer�ng a 
l�ghtn�ng str�ke wh�ch caused severe v�brat�on and loss 
of ta�l rotor control.  Wh�lst recogn�s�ng that l�ghtn�ng 
d�scharge detect�on systems could not warn of the 
increased electrical fields that precede a discharge, 
the �nvest�gat�on dec�ded that the�r requ�red use could 
st�ll afford hel�copters a measure of protect�on from 
the l�ghtn�ng str�ke r�sk.  The �nvest�gat�on made 
the follow�ng recommendat�on to the C�v�l Av�at�on 
Author�ty (CAA) on 7 December �996:

“In order to provide helicopter commanders with 
the necessary ‘real time’ information to enable them 
to avoid flight into areas of actual thunderstorms or 
lightning activity in Public Transport helicopters 
which have composite rotor blades, the CAA and 
affected operators should jointly agree the fitment 
of lightning discharge mapping systems to such 
aircraft.  The Authority should also inform other 
airworthiness authorities of the action taken 
in response to this recommendation.” (Safety 
Recommendation 95-45)
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The recommendat�on addressees responded by �ns�st�ng 
that further equ�pment tr�als were necessary before a 
decision could be made, and that the e-field sensing 
approach should be pursued as th�s potent�ally offered 
the most benefits.  Earlier, and in response to the 
accident, initial development work on an e-field meter 
system for hel�copters had been started by L�ghtn�ng 
Technolog�es Inc. (LTI) of the USA, w�th the act�ve 
support of the North Sea compan�es and the CAA.   
However, in November 1996 support for the e-field 
sensor development project was w�thdrawn, because the 
North Sea compan�es felt �t to be too expens�ve.  They 
took the v�ew that, because the project was pure research 
only, �t should be funded solely by LTI.  Consequently, 
the e-field sensor approach was effectively terminated 
at th�s t�me, at least �n terms of act�ve support from the 
North Sea compan�es and the CAA.

In Apr�l �997 the CAA �ssued the follow�ng response to 
the safety recommendat�on:

“Although the Authority would agree that an 
airborne lightning sensor mapping system may 
provide some benefit as a supplemental aid for 
North Sea helicopter operations and may lower 
the chances of a lightning strike attachment, there 
can never be any guarantee of this and it remains 
the case that adequate lightning protection 
provisions must be installed on the helicopter.  
The Authority would therefore have difficulty in 
justifying mandating the installation of lightning 
mapping systems for airworthiness certification 
purposes.”

Operational guidance

Part A of the operator’s Operat�ons Manual conta�ned 
crew act�ons to be carr�ed out after a known or suspected 
l�ghtn�ng str�ke.  It had recently been rev�sed to h�ghl�ght 

the fact that there would l�kely be cons�derable damage 

to rotor blades, rotor heads and assoc�ated components.  

The manual stressed that damage may not be v�s�ble 

or detectable through v�brat�on, and that the hel�copter 

should be d�verted and landed at the nearest su�table land 

base.  Furthermore, �n case of secondary �nd�cat�ons of 

damage such as severe and �ncreas�ng v�brat�on, the 

a�rcraft should be landed �mmed�ately.

The p�lots were aware that the a�rcraft’s Qu�ck Reference 

Handbook (QRH) conta�ned no act�ons or adv�ce �n 

respect of a l�ghtn�ng str�ke, though w�th h�nds�ght they 

both thought �t should have done so.  The QRH �n use 

at the t�me was �ntroduced by the operator’s Norweg�an 

s�ster company and had been adopted for use for reasons 

of commonal�ty.  A rev�sed Operat�ons Manual Part B 

and QRH were �n preparat�on at the t�me of the acc�dent, 

wh�ch addressed the lack of l�ghtn�ng str�ke gu�dance �n 

the QRH.  The new QRH conta�ned the follow�ng text 

under the t�tle “LIGHTNING STRIKE”:

1.  LAND AS SOON AS POSSIBLE (Nearest land  
 base recommended) 

If vibration increases significantly

2.  LAND IMMEDIATELY

The new Part B and QRH have been �ssued to tra�n�ng 

capta�ns and to the AS332L2 s�mulator.  L�ne p�lots are 

being trained but printing difficulties have resulted in an 

effect�ve date of January 2007 for w�despread d�str�but�on 

of pr�nted cop�es to l�ne p�lots and �nto hel�copters.

Analysis 

The l�ghtn�ng d�scharge wh�ch attached to the hel�copter 

was the only cloud-to-surface str�ke recorded over a w�de 

area of the North Sea dur�ng a �2 hour per�od.  Although 

the ATD systems do not record �nter or �ntra-cloud 

str�kes, wh�ch could therefore have been present �n the 
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area, there was no other l�ghtn�ng act�v�ty reported by 
the hel�copter’s crew.  Cons�der�ng the prox�m�ty of the 
recorded str�ke to the hel�copter’s actual pos�t�on, �t �s 
probable that the recorded d�scharge was the actual str�ke 
�n quest�on.  The absence of other recorded or observed 
l�ghtn�ng act�v�ty would �nd�cate that th�s was a tr�ggered 
str�ke, �nduced by the presence of the hel�copter �tself.

The crew were aware that a general r�sk of l�ghtn�ng had 
been forecast for the day wh�ch, as usual, was assoc�ated 
w�th thunderstorms.  However, the crew had not 
encountered a thunderstorm and weather radar returns 
d�d not suggest any act�ve cloud format�ons, desp�te the 
forecast �nstab�l�ty �n the atmosphere.  Nevertheless, g�ven 
that the crew reported ha�l shortly before the l�ghtn�ng 
strike, it is probable that the helicopter was flying beneath 
an area of significant convective activity. There was no 
rel�able forecast�ng of �ncreases �n atmospher�c voltage 
potentials, and without the benefit of airborne e-sensing 
equ�pment, the crew had no way of know�ng that they 
were enter�ng an area of �ncreased r�sk.

The crew were concerned by the absence of �nformat�on 
�n the QRH concern�ng l�ghtn�ng str�kes, although they 
were aware of relevant adv�ce �n respect of the l�kel�hood 
of damage to rotors blades and assoc�ated components 
w�th�n Part A of the Operat�ons Manual.  G�ven that the 
adv�ce �n the Part A that the hel�copter should be landed 
“as soon as possible” or “immediately” depend�ng 
on whether there were �nd�cat�ons of damage, �t �s 
unusual that the QRH did not reflect what is clearly and 
r�ghtly cons�dered to be a ser�ous s�tuat�on.  However, 
the operator had by that t�me taken steps to �ntroduce 
l�ghtn�ng str�ke act�ons �nto the QRH as part of a full 
rev�ew of the Operat�ons Manual.

Despite the absence of specific instructions in the 
QRH, the crew’s act�ons were �n accordance w�th the�r 

company’s Operat�ons Manual.  Aberdeen A�rport, 
although further away than alternat�ve land�ng s�tes, 
was the closest su�table locat�on for a safe land�ng �n the 
preva�l�ng weather cond�t�ons.

Conclusions and safety action

The flight crew took appropriate steps to manage the 
r�sk of a l�ghtn�ng str�ke but the very presence of the�r 
hel�copter �n the v�c�n�ty of a cumulon�mbus cloud 
�nduced a l�ghtn�ng str�ke.  They were unaware of any 
secondary damage to the hel�copter’s hydraul�cs unt�l 
the land�ng gear was lowered and thereafter, they took 
measures to manage the attendant r�sk.  

The v�s�ble exter�or damage to the hel�copter was typ�cal 
and so were the assoc�ated electro-magnet�c symptoms of 
the passage of h�gh electr�cal currents through otherw�se 
v�s�bly undamaged components, lead�ng to the�r 
replacement.  What was less typ�cal and a further safety 
hazard was the h�dden damage to the �nter�or port�ons of 
the ma�n rotor hydraul�c actuators.  Some of th�s damage 
may have been inflicted by an earlier lightning strike and 
th�s damage was not detected although the appropr�ate 
post-l�ghtn�ng str�ke checks had been carr�ed out.  

New post l�ghtn�ng-str�ke �nspect�on procedures to 
be �ssued by the hel�copter’s manufacturer have been 
dev�sed and w�ll be �ssued to prevent a s�m�lar recurrence 
of undetected l�ghtn�ng damage lead�ng to a hydraul�c 
fa�lure.  Also, amendments to the operat�ng company’s 
recurrent tra�n�ng and to �ts Operat�ons Manual should 
ensure that appropriate action is considered by flight 
crews when consult�ng the QRH �mmed�ately after a 
l�ghtn�ng str�ke.  Consequently, the AAIB d�d not make 
any formal safety recommendat�ons. 
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ACCIDENT

Aircraft Type and Registration:  Beech B58 Baron, N80HC

No & type of Engines:  2  Cont�nental IO-520C p�ston eng�nes

Year of Manufacture:  �975 

Date & Time (UTC):  4 July 2006 at ��54 hrs

Location:  Guernsey A�rport

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Str�kes to both propellers,  eng�nes shock loaded,  damage 
to unders�de of forward fuselage 

Commander’s Licence:  Pr�vate P�lot’s L�cence

Commander’s Age:  64 years

Commander’s Flying Experience:  �,658 hours (of wh�ch �20 were on type)
 Last 90 days - 29 hours
 Last 28 days - �3 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the 
p�lot, AAIB telephone enqu�r�es and exam�nat�on of 
photographs of damaged components

Synopsis

The p�lot heard a loud bang dur�ng land�ng and 
carr�ed out a go-around.  He determ�ned that the nose 
leg was unlocked and could not be correctly locked 
down.  Considerable damage was inflicted during the 
subsequent land�ng.  Exam�nat�on revealed that a bolt �n 
the operat�ng mechan�sm had fa�led, caus�ng a change of 
geometry wh�ch allowed excess�ve loads to be appl�ed to 
the system, lead�ng to further fa�lure.  

History of the flight

The p�lot reported that dur�ng a v�sual approach to 
Runway 27, all land�ng checks were completed and a 
normal touchdown was made.  As the nosewheel was 

lowered on to the runway, a loud bang was heard, 
followed by the land�ng gear warn�ng horn sound�ng, the 
nose gear green l�ght be�ng seen to have ext�ngu�shed 
and the gear unsafe l�ght �llum�nat�ng.  Up elevator 
and go-around power were both appl�ed and dur�ng the 
subsequent go-around �t could be seen �n the m�rror on 
the left eng�ne cowl�ng that the nose leg was sw�ng�ng 
free and unlocked.  A flyby of the tower was carried out 
wh�ch d�d not reveal any further �nformat�on.

A hold was carr�ed out to the south of the a�rport where 
a part�al retract�on, followed by gear extens�on us�ng 
the manual emergency system, was carr�ed out.  The 
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nose leg rema�ned �n the same pos�t�on throughout th�s 
procedure.  An approach and land�ng was then carr�ed out 
on Runway 27. As the ma�n gear contacted the runway, 
the eng�ne m�xture levers were selected to CUT OFF 
and the magnetos were selected to OFF.  As elevator 
author�ty reduced, both propellers contacted the ground.  
The a�rcraft came to rest �n a nose down att�tude; the 
p�lot selected the fuel and master sw�tches OFF before 
evacuat�ng v�a the ma�n door.  

Engineering investigation

Subsequent exam�nat�on of the a�rcraft by the repa�r 
company revealed that a bolt locat�ng a dr�ve rod 

operat�ng the drag brace had sheared, thus affect�ng the 
geometry.  As a result the normal over-centr�ng act�on 
could not take place dur�ng the gear extens�on phase and 
the nose leg could not be locked down.

The land�ng gear assembly was returned to a company 
�n the USA for repa�r and overhaul.  No deta�ls of the 
fa�lure mode of the bolt have so far been rece�ved.  If any 
significant new information is received by the AAIB, 
th�s w�ll be publ�shed �n a further AAIB Bullet�n.
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ACCIDENT

Aircraft Type and Registration:  Cessna F�72L, G-AZXD

No & type of Engines:  � Lycom�ng O-320-E2D p�ston eng�ne

Year of Manufacture:  �972 

Date & Time (UTC):  2� July 2006 at �700 hrs

Location:  Shobdon, Herefordsh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Impact damage to outboard r�b; w�ng bent back; rear 
spar buckled

Commander’s Licence:  Pr�vate P�lot’s L�cence

Commander’s Age:  60 years

Commander’s Flying Experience:  308 hours (of wh�ch 26 were on type)
 Last 90 days - 22 hours
 Last 28 days -   3 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

The a�rcraft struck a parked tra�ler wh�lst tax��ng.

History of the flight

The p�lot reported that he landed on Runway 27.  He 
then tax�ed back us�ng Tax�way ‘B’ wh�ch runs from the 
western end of the runway, very close to the northern 
boundary, towards the park�ng area m�d way along the 
field.  Two large agricultural trailers were parked close 
to the tax�way, on a narrow grass str�p separat�ng �t 
from the neighbouring potato field.  One of the trailers 

was pos�t�oned at a sl�ght angle to the tax�way ax�s, 
and one corner of �t was thus very close to or sl�ghtly 
overlapp�ng the paved tax�way surface.  Although the 
p�lot manoeuvred the a�rcraft to avo�d the obstruct�on, 
�ts left w�ng struck the corner of the tra�ler about 6 to 8 
�nches �n from the t�p.

Pilot’s comment

In h�s report the p�lot accepted that he had m�sjudged the 
ava�lable w�ng t�p clearance.
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ACCIDENT

Aircraft Type and Registration:  Glasa�r III Turb�ne, G-ICBM

No & type of Engines:  � All�son 250-B�7B turboprop eng�ne

Year of Manufacture:  2000 

Date & Time (UTC):  20 October 2006 at �400 hrs

Location:  Peterborough (Conington) Airfield, Cambridgeshire

Type of Flight:  Tra�n�ng 

Persons on Board:  Crew - 2 Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Nosewheel detached, nose leg fork abraded and propeller 
blades broken

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  55 years

Commander’s Flying Experience:  9,486 hours (of wh�ch 2 were on type)
 Last 90 days - �00 hours
 Last 28 days -   50 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

The handl�ng p�lot was undergo�ng a L�cens�ng Sk�lls 
Test.  After the land�ng a p�lot-�nduced osc�llat�on �n 
p�tch occurred; the nose land�ng gear fa�led and the 
exam�ner took control br�ng�ng the a�rcraft to a stop on 
the runway.  There were no injuries or fire.

History of the flight

The handl�ng p�lot, who had also bu�lt the a�rcraft, 
was undergo�ng a L�cens�ng Sk�lls Test.  The exam�ner 
reported that, after land�ng at the correct speed on 
Runway 28, the p�lot was slow to retard the power and, 
shortly after touchdown, a p�lot-�nduced osc�llat�on 
(PIO) �n p�tch occurred.  On the second cycle of the 
PIO the nose p�tched down heav�ly, the nose land�ng 

gear fa�led and the exam�ner took control.  The a�rcraft 

was brought to a stop on the runway and shut down.  

There was no fire and the crew were uninjured.  

The aircraft also suffered damage to its five-bladed 

propeller and the eng�ne was potent�ally shock loaded; 

further �nspect�on of the damage to the eng�ne �s be�ng 

conducted.  The weather cond�t�ons were good, w�th 

scattered cloud at 2,500 ft agl, a surface w�nd from 

260º at 6 kt and 50 km v�s�b�l�ty.

Another flying instructor at the airfield observed the 

accident from outside the airfield’s hangar.  He had seen 

the a�rcraft mak�ng a number of approaches dur�ng the 

prev�ous week.  On th�s occas�on the approach seemed to 
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be fast, wh�ch caught h�s attent�on.  He reported that the 
aircraft landed firmly, the nose pitched forward and, as it 
cont�nued down the runway, he saw what appeared to be 
flames coming from the aircraft.  The airfield rescue and 
fire fighting vehicle attended the aircraft without delay 

but there was no fire.  It was surmised that the ‘flames’ 
had, �n fact, been sparks from the rema�n�ng nose land�ng 
gear fork, wh�ch had been abraded and had left scrape 
marks on the runway.
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   ACCIDENT

Aircraft Type and Registration:  P�per PA-23-�60 Apache, G-MOLY

No & type of Engines:  2 Lycom�ng O-320-B3B p�ston eng�nes

Year of Manufacture:  �959 

Date & Time (UTC):  �7 July 2006 at �645 hrs

Location:  L�ttle Shelford, Cambr�dge

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None  Passengers - N/A

Nature of Damage:  Damage to left wing tip, pitot mounting, left flap and left 
land�ng gear drag l�nk

Commander’s Licence:  Pr�vate P�lot’s L�cence

Commander’s Age:  54 years            

Commander’s Flying Experience:  2,242 hours (of wh�ch �34 were on type)
 Last 90 days - 29 hours
 Last 28 days - �5 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and a�rcraft exam�nat�on by the repa�r agency

Synopsis

Wh�le on the ground, the p�lot �nadvertently operated the 

land�ng gear retract�on lever result�ng �n the collapse of 

the left gear and caus�ng damage to the a�rcraft.  The 

a�rcraft ant�-retract�on system was found to have been �n 

the ‘FLIGHT’ pos�t�on, thus allow�ng the gear to retract 

wh�le on the ground.

History of the flight

The aircraft had completed an uneventful flight from 

Wh�te Waltham to L�ttle Shelford �n Cambr�dgesh�re.  

Hav�ng landed on the easterly runway, the a�rcraft was 

tax�ed off the runway and, wh�le stat�onary, the p�lot 

�nadvertently operated the land�ng gear retract�on lever.  

Both left and r�ght land�ng gear ‘UNLOCKED’ l�ghts 

�llum�nated.  Real�s�ng h�s m�stake, the p�lot stopped 

both eng�nes �n order to l�m�t the damage and attempted 

to manually pump the land�ng gear �nto the down 

pos�t�on.  The r�ght land�ng gear ‘DOWN AND LOCKED’ 

�nd�cat�on d�d �llum�nate, however the left land�ng gear 

collapsed causing damage to the left wing tip, left flap 

and �ts operat�ng mechan�sm. The s�ngle occupant ex�ted 

the aircraft without difficulty.

The a�rcraft was jacked, the left land�ng gear lowered and 

all three land�ng gear ‘DOWN AND LOCKED’ �nd�cat�ons 

then �llum�nated.
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System description

The a�rcraft has a hydraul�cally actuated retractable 
tr�cycle land�ng gear system; each land�ng gear leg �s 
�nd�v�dually actuated by a hydraul�c actuator.  When 
the land�ng gear �s selected DOWN, hydraul�c pressure 
causes each actuator to extend a drag l�nk on the 
respect�ve gear leg unt�l the l�nk reaches an over-centre 
position.  The final movement of the actuator causes a 
mechan�cal lock to lock the drag l�nk �n the over-centre 
pos�t�on.  Once the land�ng gear has locked down, 
m�crosw�tches for each gear leg tr�gger the�r respect�ve 
green l�ghts �n the cockp�t and the gear selector returns 
to the neutral pos�t�on.  When the gear �s selected UP, 
the actuators retract caus�ng the downlocks to unlock 
and the drag l�nks to collapse.  Once the gear �s locked 
up, m�crosw�tches cause an amber l�ght �n the cockp�t 
to �llum�nate and the gear selector returns to the neutral 
pos�t�on.  When no l�ghts are �llum�nated the land�ng 
gear �s �n an �ntermed�ate pos�t�on.

If the eng�ne-dr�ven hydraul�c pump fa�ls, an emergency 
hand pump can be used �n �ts place.  In the event of a 
hydraul�c system fa�lure caused by a l�ne ruptur�ng, 
an emergency CO2 bottle can be act�vated to blow the 
land�ng gear down.

The aircraft is fitted with an anti-retraction system to 
prevent the land�ng gear from retract�ng when the a�rcraft 
�s on the ground.  A land�ng gear ant�-retract�on valve �s 
located on the left ma�n gear strut hous�ng.  Th�s restr�cts 
hydraulic fluid pressure from building up in the retraction 
system unt�l the land�ng gear strut �s fully extended, 
�e the a�rcraft we�ght �s no longer on the wheels.

Aircraft examination

F�gures � and 2 respect�vely show the ant�-retract�on 
valve in the closed position, ie aircraft in flight, and the 
open pos�t�on, �e a�rcraft on the ground.  The actuat�ng 
rod �s attached to the left ma�n land�ng gear; when the 
oleo �s �n the compressed pos�t�on, the rod �s pushed 

Anti-
retraction

valve

Actuating
rod

Operating
arm

Figure 1

Ant�-retract�on valve �n closed pos�t�on
- aircraft in flight

Figure 2

Ant�-retract�on valve �n open pos�t�on
- a�rcraft on ground
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up wh�ch �n turn pushes the valve operat�ng arm up.  
Exam�nat�on of the ant�-retract�on valve showed that 
the operat�ng arm had been stuck �n the closed pos�t�on.  
Debr�s and corros�on �n th�s area had bu�lt up caus�ng 
the operat�ng arm to become stuck.  In the op�n�on of 
the repa�r agency �t had been �n th�s cond�t�on for some 
t�me and thus represented a dormant fa�lure.  W�th the 
ant�-retract�on valve �n the ‘FLIGHT’ pos�t�on �t was 
poss�ble for the land�ng gear to retract when the a�rcraft 
was on the ground.

The operat�ng arm was manually freed, the spr�ng pulled 

the operat�ng arm �nto the ground pos�t�on, and the valve 

then operated correctly.

The P�per Apache serv�ce manual requ�res a check of the 

ant�-retract�on system at every 50 hour �nspect�on.  The 

last check on G-MOLY was an annual �nspect�on carr�ed 

out on the �7 February 2006.
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INCIDENT

Aircraft Type and Registration:  P�per PA-23-250, G-BBHF

No & type of Engines:  2  Lycom�ng IO-540-C4B5 p�ston eng�nes

Year of Manufacture:  �973 

Date & Time (UTC):  4 July 2006 at �440 hrs

Location:  Between Lands End and St Mawgan

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damage l�m�ted to left eng�ne

Commander’s Licence:  Commerc�al P�lot’s L�cence

Commander’s Age:  52 years

Commander’s Flying Experience:  �,980 hours (of wh�ch 27 were on type)
 Last 90 days - 208 hours
 Last 28 days -   68 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot, 
eng�ne str�p exam�nat�on �n the presence of the AAIB 
and further deta�led metallurg�cal exam�nat�on

Synopsis

The a�rcraft suffered an eng�ne fa�lure dur�ng the cru�se, 
d�verted and subsequently landed safely at St Mawgan.

History of the flight

The aircraft had taken off from Lands End Airfield and 
was cru�s�ng at about 2,000 ft when the left eng�ne fa�led.  
The p�lot feathered the propeller and carr�ed out the 
eng�ne fa�lure checks.  He secured the eng�ne and dec�ded 
to d�vert to St Mawgan.  The a�rcraft hydraul�c system, 
which operates both the landing gear and flaps, was by 
now �noperat�ve; consequently the p�lot performed an 
orbit on final approach in order to manually lower the 
landing gear.  He then carried out a successful flapless 
land�ng w�thout further damage or �njury.

In�t�al exam�nat�on of the left eng�ne revealed that a 
connect�ng rod had been ejected through the crankcase 
but had been reta�ned w�th�n the eng�ne cowl�ng.

Aircraft description 

G-BBHF was fitted with two Lycoming IO-540-C4B5 
fuel �njected s�x cyl�nder, d�rect dr�ve, hor�zontally 
opposed, a�r cooled eng�nes.  Th�s a�rcraft type has a 
hydraul�cally actuated retractable tr�cycle land�ng gear 
system; each land�ng gear leg �s �nd�v�dually actuated by 
a hydraul�c actuator powered by a pump dr�ven by the 
left eng�ne.  If the eng�ne dr�ven hydraul�c pump fa�ls, 
an emergency hand pump can be used �n �ts place.  In 
the event of a hydraul�c system fa�lure caused by a l�ne 
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ruptur�ng, an emergency CO2 bottle can be act�vated 
to blow the landing gear down.  The flaps are also 
hydraul�cally actuated.

Aircraft and maintenance history

Both eng�nes had been subject to an overhaul to zero 
hours in January 2002 and were refitted to G-BBHF in 
July 2002.  In November 2002 the a�rcraft was grounded 
awa�t�ng the embod�ment of an A�rworth�ness D�rect�ve 
(AD 2004-05-24) wh�ch requ�red the replacement of 
the crankshaft gear reta�n�ng bolt on both eng�nes.  
Th�s work was completed �n January 2003 and carr�ed 
out ‘�n-s�tu’ by ho�st�ng the eng�nes w�thout complete 
removal.  However, follow�ng th�s work there were p�lot 
reports that the aircraft ‘would not fly straight’ and in 
May 2003 �t was found that the left eng�ne mounts had 
been incorrectly fitted.  Rectification work was carried 
out as a result.

S�nce the overhaul both the left eng�ne (ser�al number 
L��064-48) and the r�ght eng�ne (ser�al no L-�545-40) 
had completed around �30 hours.  The most recent 
ma�ntenance was a 50-hour check carr�ed out on 
23 January 2003, 30 hours pr�or to the eng�ne fa�lure.  
At that t�me a note �n the left eng�ne log book  stated: 
‘very small amount of alloy particles found in oil filter, 
considered fit to continue and to be re-inspected at next 
50-hour �nspect�on’.

Engine strip examination

The left eng�ne was removed from the a�rcraft and str�pped 
�n the presence of the AAIB.  There was a hole �n the 
crankcase wh�ch had been caused by the No 4 cyl�nder 
connect�ng rod be�ng forced through �t.  The connect�ng 
rod and rema�ns of the bolts were found reta�ned w�th�n 
the eng�ne cowl�ng.  P�eces compr�s�ng the complete 
connect�ng rod assembly and bolts were found but not 
the No 4 crankshaft bear�ng shell.  All the fractures of 

the recovered components were cons�stent w�th overload 

fa�lure and there was no ev�dence of fat�gue.

The oil filter was removed, disassembled and was found 

to conta�n a large amount of metall�c debr�s.  The o�l 

pump had se�zed due to the presence of add�t�onal 

metall�c debr�s; once th�s had been cleared the o�l pump 

was free to rotate.  The eng�ne o�l sump was removed 

and the sump filter found almost full of similar debris.

The crankshaft and �ts ma�n bear�ngs exh�b�ted some 

wear cons�stent w�th the amount of debr�s wh�ch had 

been c�rculat�ng �n the o�l.  The connect�ng rods from all 

the other five cylinders were undamaged and the bolts 

found to be correctly torque t�ghtened.  The p�ston crowns 

exh�b�ted a normal amount of combust�on depos�ts 

although the p�ston sk�rts d�d show some scor�ng, aga�n 

cons�stent w�th c�rculat�ng debr�s.  The p�ston r�ngs 

were �ntact, free �n the�r grooves and exh�b�ted normal 

operat�ng wear.  The p�ston p�n and plug assembl�es were 

�ntact and undamaged and showed only a small amount 

of wear, cons�stent w�th the low number of eng�ne hours.  

The crankshaft bolt, wh�ch had been the subject of the 

AD, was found to be correctly torque t�ghtened. 

The debr�s from the o�l was exam�ned us�ng a Scann�ng 

Electron M�croscope and found to be cons�stent w�th 

crankshaft bearing shell material.  The oil filter from the 

r�ght eng�ne was removed for exam�nat�on and found to 

be clean.

Both magnetos were tested sat�sfactor�ly.  The spark 

plugs were �n serv�ceable cond�t�on; the electrodes were 

clean and had only l�ght depos�ts.

Discussion

The final uncontained failure of the connecting rod could 

be attr�buted to the break-up of the No 4 crankshaft 
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bear�ng.  The other connect�ng rods had been correctly 
torqued and although the torque on No 4 could not be 
checked all the fracture surfaces were cons�stent w�th 
overload fa�lure so �t was unl�kely that the bolts had been 
loose.  The wear �n the other bear�ngs was cons�stent 
w�th the debr�s c�rculat�ng �n the o�l and so �t �s poss�ble 

that some debr�s was already c�rculat�ng, wh�ch led to 
the break up of the No 4 bear�ng.  At the last 50-hour 
check the presence of some part�cles had been noted.  
It was not poss�ble to �dent�fy the source of the �n�t�al 
contam�nat�on from the large amount of debr�s now 
present �n the o�l.
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ACCIDENT

Aircraft Type and Registration:  P�per PA-28-�6� Cherokee Warr�or II, G-BODR

No & type of Engines:  � Lycom�ng O-320-D3G p�ston eng�ne

Year of Manufacture:  �979 

Date & Time (UTC):  2 August 2006 at �330 hrs

Location:  A field south of Wycombe Air Park, Buckinghamshire

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Damage to the land�ng gear and left w�ng

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  59 years

Commander’s Flying Experience:  �9,840 hours (of wh�ch �75 were on type)
 Last 90 days - 227 hours
 Last 28 days -   93 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and a report by a locally-based l�censed eng�neer

Synopsis

Dur�ng the cl�mb out follow�ng a touch-and-go land�ng, 
after a cross-country flight, the engine rapidly lost power 
and subsequently stopped.  A forced landing in a field 
was carr�ed out dur�ng wh�ch the land�ng gear and left 
w�ng were damaged.  Subsequent exam�nat�on revealed 
that there were 50 l�tres of fuel �n the left fuel tank but 
only �50 m�ll�l�tres �n the r�ght tank.

History of the flight

On the day of the accident the pilot planned to fly from 
Wycombe to the Isle of W�ght and return w�thout land�ng.  
The expected flight time was to be approximately 1 hour 
and 20 m�nutes.  Dur�ng the �n�t�al �nternal checks the 
p�lot noted that the fuel gauge for the left tank was 

reg�ster�ng approx�mately �7 gall US (64.6 l�tres) and 

the gauge for the r�ght tank between ¾ and full (67 to 

90 litres).  He completed the pre-flight aircraft checks, 

�nclud�ng a v�sual check of the contents of both fuel 

tanks.  The left tank conta�ned fuel to the tab �nd�cator.  

The r�ght tank conta�ned fuel to a level very sl�ghtly 

below the tab �nd�cator.  The techn�cal log/author�sat�on 

sheet �nd�cated that the a�rcraft held a total of 97 l�tres 

of fuel.  The P�lot’s Operat�ng Handbook states that the 

a�rcraft’s total usable fuel capac�ty �s �80 l�tres d�v�ded 

equally between the left and r�ght tanks.

The p�lot started up us�ng the r�ght tank, wh�ch appeared 

to conta�n the lesser amount of fuel.  Pr�or to chang�ng 
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to the left tank he had to return to the a�rcraft d�spersal 
to change a defect�ve headset, enta�l�ng some delay.  For 
eng�ne power checks, takeoff and departure the p�lot had 
the left tank selected �n accordance w�th the checkl�st.  
The a�rcraft departed Wycombe at �205 hrs, a�rborne 
t�me.  When approx�mately abeam Farnborough, about 
�0 to �5 m�nutes after takeoff, he changed from the left to 
the r�ght tank, wh�ch he �ntended to use unt�l the approach 
check when returning to Wycombe.  During the flight the 
p�lot dev�ated from h�s planned track around Lasham to 
avo�d gl�d�ng act�v�ty �n that area, cl�mbed to 4,000 ft to 
trans�t over the Solent and carr�ed out an orb�t around 
Hurst Castle.  The a�rcraft performed normally except 
that, towards the end of the return leg to Wycombe, the 
p�lot not�ced a tendency for �t to roll sl�ghtly to the left.  
He adjusted the rudder tr�m and checked the fuel gauges 
for a poss�ble reason, but both tanks showed roughly 
equal quant�t�es, around �5 gall US (57 l�tres).  

Shortly afterwards, and just pr�or to enter�ng the 
Wycombe ATZ, the p�lot carr�ed out a fuel, rad�o, eng�ne, 
d�rect�on �nd�cator, alt�meter (FREDA) check and noted 
that both fuel tanks were �nd�cat�ng approx�mately 
15 gall US (57 litres).  The flight time prior to this point 
was approx�mately � hour and �0 m�nutes.  The p�lot 
jo�ned the c�rcu�t d�rectly onto the downw�nd leg for 
Runway 24 and completed the ‘downw�nd’ checks.  The 
fuel gauge read�ngs appeared s�m�lar to those observed 
�n the FREDA check.  At the end of the downw�nd 
leg he elected to carry out a touch-and-go �nstead of a 
full-stop land�ng.  The extra c�rcu�t and land�ng were to 
be for handl�ng pract�ce.  The touch-and-go land�ng was 
uneventful and the a�rcraft was cl�mbed towards c�rcu�t 
he�ght follow�ng the no�se abatement procedure.  

At approx�mately �00 to 200 feet (just after retract�on 
of ‘drag’ flap) the engine rapidly lost power, at which 
po�nt the p�lot lowered the a�rcraft’s nose and altered 

course by approx�mately 60º to the left and headed 
towards a field.  During the brief approach to this field 
he carr�ed out v�sual eng�ne fa�lure checks wh�ch d�d 
not determine a cause for the failure.  He notified the 
control tower that the a�rcraft had suffered an ‘eng�ne 
fa�lure’ and pos�t�oned the a�rcraft for a land�ng.  At 
about �00 ft agl the eng�ne power was momentar�ly 
restored but then fa�led aga�n.  Th�s power surge 
prov�ded the p�lot w�th the opportun�ty to reselect a 
sl�ghtly better land�ng area beyond the or�g�nal a�m�ng 
point.  There was insufficient height or time for further 
trouble-shoot�ng so he comm�tted to a land�ng, closed 
the throttle and touched down in the selected field on a 
head�ng of about 070º.  Dur�ng the land�ng roll, desp�te 
max�mum brak�ng, �t appeared that the a�rcraft was 
not go�ng to stop before contact�ng the far hedge and 
tree-l�ne, so rudder and d�fferent�al brak�ng were used 
to yaw the a�rcraft to the left.  The a�rcraft came to a 
halt at approx�mately �320 hrs, about �5 to 20 m from 
the hedge and on a head�ng of around 360º.  The t�me 
from when the r�ght tank was selected unt�l the acc�dent 
was approx�mately � hour and �5 m�nutes.

Engineering examination

A locally-based l�censed a�rcraft eng�neer attended the 
a�rcraft some 30 m�nutes after the event.  On �nspect�on 
there was no fuel v�s�ble �n the r�ght tank but the left tank 
was show�ng sl�ghtly below the tab (the tab �nd�cates 
approx�mately 64 l�tres out of a total usable capac�ty 
of 90 l�tres).  There were no s�gns of any fuel leakages 
from e�ther tank or the�r dra�n valves.  On check�ng the 
eng�ne, there were no s�gns of any leaks and the eng�ne 
turned over freely. 

On enter�ng the a�rcraft, the fuel, magneto and battery 
master sw�tches were all found sw�tched off although 
all the other electr�cal serv�ces sw�tches were selected 
on.  On select�ng the battery master sw�tch ON there 
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was no �nd�cated fuel pressure (normally on th�s a�rcraft 
type there �s fuel pressure �nd�cated on the gauge for a 
cons�derable t�me after the eng�ne �s sw�tched off).  The 
left fuel gauge �nd�cated approx�mately half full (�2 gall 
US/45.6 l�tres), wh�lst the r�ght fuel gauge �nd�cated 
about 2 gall US/7.6 l�tres.  W�th the fuel selected to the 
r�ght tank and the electr�c fuel pump sw�tched on the 
fuel fa�led to pr�me (rap�d ‘cl�ck�ng’ heard) and the fuel 
pressure gauge needle d�d not move.  On select�ng the left 
tank the fuel pump pr�med (‘cl�ck�ng’ slowed) and the 
fuel pressure gauge �nd�cated 4 ps�, wh�ch �s normal.

Hav�ng ascerta�ned that the undercarr�age was not �n 
danger of collaps�ng, the eng�ne was started w�th the 
left fuel tank selected and �t started and ran normally.  A 
full-power eng�ne run was carr�ed out and all �nd�cat�ons 
were normal.  The results of magneto and carburettor 
heat checks were found to be normal.  The r�ght fuel tank 
was then selected w�th the eng�ne speed set at �,500 rpm.  
After 65 seconds the fuel pressure smoothly dropped to 
zero and �5 seconds later the eng�ne stopped and would 
not restart.  On select�ng the left fuel tank the electr�c 
fuel pump was used to repr�me the fuel system and the 
eng�ne started and ran normally aga�n.

Pr�or to recovery of the a�rcraft from the acc�dent s�te, 
approx�mately 50 l�tres of Avgas was dra�ned from 
the left tank and �50 m�ll�l�tres dra�ned from the r�ght 
tank (both through the�r respect�ve dra�n valves).  The 
P�lot’s Operat�ng Handbook states that the unusable 
fuel in critical flight attitudes is 1 gall US (3.8 litres); 
the Ma�ntenance Manual g�ves an unusable quant�ty of 
0.�25 gall US (0.47 l�tres) per tank.

Analysis

The p�lot gave a very full and frank account of the 
c�rcumstances of th�s acc�dent and made the follow�ng 
assessment of why �t occurred:.  

“The primary cause was my failure to select to 
the left tank during the FREDA and the downwind 
checks when returning to the Wycombe airfield.

The secondary causes were:-

1. Possible visual overestimation of fuel 
quantity in right tank.

2.   Optimistic right fuel gauge.
3.   Increased fuel burn due to:

a. Long taxi time due to change of a 
defective headset,

b. Diversion around Lasham due to gliders,
c. Climb to 4000 ft over the Solent,
d. An orbit over Hurst Castle

.

I had estimated that there should have been 
15 minutes endurance remaining in the right tank 
when I returned to Wycombe airfield.  The above 
factors had reduced this to just a few minutes.

I have tried to understand why I failed to change 
back to the left tank, as I had planned to do so, 
on the return leg.  After leaving the Farnborough 
MATZ there were a number of distracting factors:

Radio frequency change from Farnborough to 
Wycombe, with associated RT calls.

Descent due to LHR TMA ahead.
Moderate turbulence.
The attempted diagnosis of increasing roll 

tendency.

I believe that my observation of equal (and 
sufficient) fuel quantities, at this point, persuaded 
me to leave the fuel selection as it was for the 
remaining 10 minutes of the flight.

I believe now that I should have been more 
pessimistic in my fuel calculation in view of 
the factors in (3) above and certainly not have 
attempted an extra unplanned circuit, without 
reconfiguring the fuel  system.”
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ACCIDENT

Aircraft Type and Registration:  P�per PA-32R-300 Lance, G-DTCP

No & type of Engines:  � Lycom�ng IO-540-K�G5D p�ston eng�ne

Year of Manufacture:  �977 

Date & Time (UTC):  25 August 2006 at �4�� hrs

Location:  Cranfield Airport, Bedfordshire

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passenger(s) - None

Injuries:  Crew - None Passenger(s) - N/A

Nature of Damage:  Nosewheel collapse, propeller damaged, eng�ne 
shockloaded and eng�ne exhaust stubs crushed

Commander’s Licence:  A�r Transport P�lot’s L�cence

Commander’s Age:  5� years

Commander’s Flying Experience:  26,000 hours (of wh�ch �60 were on type)
 Last 90 days - 250 hours
 Last 28 days -   80 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

Dur�ng tax� the GPS assembly fell from the r�ght 
�nstrument panel.  The commander attempted to catch 
the un�t, w�th the a�rcraft st�ll �n mot�on.  Wh�lst the 
commander was d�stracted the a�rcraft departed the 
tax�way, caus�ng the a�rcraft to s�nk �nto a ‘french’ dra�n, 
lead�ng to the collapse of the nosewheel.

History of the flight

The commander’s intention was to fly a private flight 
from Cranfield to Farnborough.  The commander taxied 
the a�rcraft toward hold�ng po�nt A� for Runway 2�.  
As he passed the cross�ng for Runway �8, the GPS 
assembly fell from the r�ght �nstrument panel, pull�ng 
�ts w�r�ng w�th �t.  As �t appeared that the fall�ng un�t 

m�ght cause damage, the commander attempted to 
catch �t, requ�r�ng h�m to stretch across the r�ght seat.  
At th�s po�nt the a�rcraft was st�ll �n mot�on and was 
approaching a series of bends in the taxiway, firstly to 
the r�ght followed by a turn left.  The a�rcraft dr�fted to 
the left of the centre l�ne and departed the hard surface 
of the tax�way.  The commander attempted to rega�n 
the tax�way us�ng the rudder pedals, but the nosewheel 
sank �nto a ‘french’ dra�n that ran along the s�de of 
the tax�way.  The nosewheel subsequently collapsed 
caus�ng damage to the propeller and eng�ne.  The 
commander d�d not suffer any �njur�es and was able to 
ex�t the a�rcraft �n the normal manner.
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The GPS assembly had been held �n place on the 
�nstrument panel by the use of double-s�ded st�cky 
tape.  The commander suggested that the amb�ent heat 
had allowed the tape to soften, reduc�ng �ts adhes�ve 
propert�es and allow�ng the un�t to fall.

The commander has adm�tted, �n h�nds�ght, that he 
should not have been d�stracted by the fall�ng GPS 

assembly and, �nstead of try�ng to catch the un�t w�th 
the a�rcraft st�ll �n mot�on, he should have stopped the 
a�rcraft and then dealt w�th the s�tuat�on.  As a result 
of th�s acc�dent, the commander now makes a po�nt of 
check�ng the secur�ty of all ‘temporary’ �nstruments.
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ACCIDENT 

Aircraft Type and Registration:  P�tts S-2A, G-TIII

No & type of Engines:  � Lycom�ng AE�0-360-A�A p�ston eng�ne

Year of Manufacture:  �979

Date & Time (UTC):  25 June 2006 at ���5 hrs

Location:  Redh�ll Aerodrome, Surrey

Type of Flight:  Pr�vate 

Persons on Board:  Crew -� Passengers - None

Injuries:  Crew - None  Passengers - N/A

Nature of Damage:  Damage to propeller and unders�de of fuselage; eng�ne 
shockloaded;  damage to the G3 aerodrome marker 
board

Commander’s Licence:  A�rl�ne Transport P�lot’s L�cence

Commander’s Age:  6� years

Commander’s Flying Experience:  3,506 hours (of wh�ch �3� were on type)
 Last 90 days - �36 hours
 Last 28 days -   56 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

Wh�le be�ng tax�ed to the park�ng area after land�ng, the 

a�rcraft coll�ded w�th a marker board.

History of the flight

After land�ng on Runway 08L, the p�lot of G-TIII was 

cleared to vacate to the left and follow the tax�way 

to the ‘A3’ hold.  Then, as the a�rcraft was tax��ng �n 

a northerly d�rect�on, the p�lot was cleared to cross 

the grass to the west towards h�s park�ng area.  He 

subsequently commented that he was weav�ng the 

a�rcraft as he crossed Runway �8 to ensure that he 

avo�ded the runway markers wh�ch were small frang�ble 

posts about �2 �nches h�gh.  However, once clear of the 

runway, the a�rcraft struck the ‘G3’ marker board; th�s 

board �nd�cated the hold pos�t�on for Runway �8.

The weather was good and the p�lot acknowledged that 

he was fam�l�ar w�th the pos�t�on of the ‘G3’ board.  

He also accepted that he had respons�b�l�ty for ensur�ng 

that h�s tax� route was clear.  However, he commented 

that the board was ‘end-on’ and therefore least v�s�ble 

from the d�rect�on from wh�ch he was approach�ng.  

Add�t�onally, the background to the board �ncluded 

hangars, parked a�rcraft and hel�copters, wh�ch made �t 

more difficult to see.
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Background information

Th�s was the th�rd acc�dent �nvolv�ng ta�lwheel a�rcraft 
coll�d�ng w�th the ‘G3’ board s�nce November 2005.

The first accident, involving G-BWEF on 19 November 
2005, was reported �n AAIBBullet�n 6/2006 together 
w�th the follow�ng recommendat�on:

‘Redhill Aerodrome Limited establishes a 
programme of regular formal meetings with flying 
organisations based at the aerodrome to discuss 
and monitor operating procedures.’

In response to that recommendat�on, the aerodrome 
author�ty stated:

‘Redhill Aerodrome Limited will consult with the 
based flying training organisations as the benefits 
of re-establishing the User’s Committee in 
addition to the consultation/notification presently 
undertaken by e-mail and the Redhill Aerodrome 
web site’.

After the second acc�dent, �nvolv�ng G-BMKB on 
6 Apr�l 2006 and reported �n AAIB Bullet�n 8/2006, 
the Aerodrome Operator stated on 27 June 2006 that 
a User’s Meet�ng was planned for 20 September 2006 
but that there appeared to be “l�ttle enthus�asm for the 
meet�ng”.  The operator also stated that the tax� routes for 
fixed wing aircraft had been amended and promulgated 
�n the Aerodrome Operator’s C�rcular.  Th�s amendment 
became effect�ve on 27 June 2006, one day after the 
acc�dent �nvolv�ng G-TIII.  The amendment would be 
rev�ewed at the end of the summer per�od.

Conclusion

Three separate acc�dents �nvolv�ng d�fferent a�rcraft 
coll�d�ng w�th the same marker board �nd�cates a problem 
w�th the pos�t�on and consp�cu�ty of the marker board.  If 
the board �s requ�red and cannot be made more v�s�ble, 
the sens�ble solut�on would be to restr�ct the movement of 
a�rcraft w�th�n the v�c�n�ty of the board.  The aerodrome 
operator has amended the tax� procedures and the User’s 
Meet�ng on 20 September 2006 was an appropr�ate t�me 
to rev�ew the s�tuat�on.
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ACCIDENT

Aircraft Type and Registration:  Re�ms Cessna F�52, G-BHDR

No & type of Engines:  � Lycom�ng O-235-L2C p�ston eng�ne

Year of Manufacture:  �980 

Date & Time (UTC):  � August 2006 at 0905 hrs

Location:  �.7 nm north of T�ll�coultry, Clackmannansh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Propeller hub separated, nose leg bent aft, w�ngs bent, 
ta�l sect�on separated from fuselage

Commander’s Licence:  Commerc�al P�lot’s L�cence w�th Instructor Rat�ng

Commander’s Age:  35 years

Commander’s Flying Experience:  �,625 hours (of wh�ch �,050 were on type)
 Last 90 days - 97 hours
 Last 28 days - 40 hours

Information Source: A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and further enqu�r�es by the AAIB

Synopsis

During a cross-country flight below cloud level the 

eng�ne began to run rough and then lost all power.  A 

forced land�ng was carr�ed out on a h�lls�de, wh�ch 

resulted �n the a�rcraft turn�ng ups�de down.  Carburettor 

�ce format�on was cons�dered a potent�al cause of the 

eng�ne fa�lure.

History of the flight

The pilot was carrying out a cross-country flight from 

Cumbernauld A�rport to Perth.  He had been cru�s�ng at 

�,700 feet just below the cloud base wh�le approach�ng 

the Och�l H�lls, when he dec�ded to �n�t�ate a cl�mb 

as the clouds over the h�lls were h�gher than over the 

valley.  Wh�le cl�mb�ng through 2,400 feet the eng�ne 

began to run rough and lose power.  The p�lot appl�ed 

carburettor heat, confirmed that the fuel cock was ON, 

the m�xture was set to RICH and that the master sw�tch 

was ON.  However, very shortly afterwards the eng�ne 

lost all power.  He attempted to restart the eng�ne, 

w�thout success, so he prepared for a forced land�ng on 

the r�dge of a h�ll.  Wh�le manoeuvr�ng for the land�ng 

he cont�nued to try to restart the eng�ne.  Eventually the 

engine started but it ran rough and produced insufficient 

power for the a�rcraft to cl�mb.  The p�lot extended full 

flap, shut off the fuel, turned off the master switch and 

then reduced the a�rcraft’s speed towards the stall;  he 
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then successfully ‘stalled’ the a�rcraft onto the upward 
slope of the valley.  The left wheel touched down first, 
followed by the nosewheel, and then the aircraft flipped 
ups�de down w�th�n 5 to 8 metres of the touchdown 
po�nt.  The p�lot was able to ex�t the a�rcraft through the 
w�ndow unass�sted.

Weather

An aftercast issued by the Meteorological Office 
est�mated that the temperature and dewpo�nt �n the 
area at the t�me of the acc�dent were �4ºC and �2ºC 
respect�vely (relat�ve hum�d�ty of 87%) at ground level.  
At �,700 to 2,400 feet the temperature would have been 
sl�ghtly lower and the hum�d�ty sl�ghtly h�gher.  The 
chart of carburettor �nduct�on system �c�ng probab�l�ty 
in Safety Sense Leaflet 14 of LASORS� �nd�cated that, �n 
these cond�t�ons, there was a ser�ous r�sk of �c�ng at any 
power sett�ng for a typ�cal l�ght a�rcraft p�ston eng�ne 
w�thout carburettor hot a�r selected.

Aircraft examination

Before the a�rcraft was recovered from the h�ll s�de the 
a�rcraft was heav�ly vandal�sed.  The propeller and wheels 
were taken and all the flight instruments were stripped.  
No exam�nat�on of the eng�ne, �nduct�on system or fuel 
system was carr�ed out by the operator.

Pilot’s assessment of the cause

The p�lot reported that he had appl�ed carburettor heat 
as part of h�s cru�se checks approx�mately 5 m�nutes 
before the eng�ne started to run rough, but he bel�eves 
that carburettor �ce could st�ll be the cause.  He reported 
that h�s appl�cat�on of carburettor heat after the eng�ne 

Footnote

�  LASORS (L�cens�ng Adm�n�strat�on Standard�sat�on Operat�ng 
Requ�rements Safety) �s an annual publ�cat�on by the CAA conta�n�ng 
‘essential licensing requirements and safety information for pilots of 
all aircraft’.

started to run rough m�ght have d�slodged a bu�ld-up of 
�ce, caus�ng the eng�ne to �ngest water, result�ng �n the 
sudden eng�ne fa�lure.  

Analysis

A problem w�th the eng�ne, �nduct�on system, fuel 
system or fuel could not be ruled out as potent�al 
factors �n the eng�ne fa�lure because no exam�nat�on 
was carr�ed out.  However, the atmospher�c cond�t�ons 
at the t�me and the symptoms exper�enced by the p�lot 
�nd�cated that carburettor �ce could have been a factor.  
In AAIB Bullet�n 5/2004, the AAIB publ�shed Safety 
Recommendat�on 2004-0� recommend�ng that the CAA 
sponsor or conduct research on the effects of carburettor 
�ce.  S�nce then the CAA has carr�ed out carburettor �ce 
research and a report on the results �s pend�ng.  The CAA 
Safety Regulat�on Group Safety Plan 2006 stated the 
follow�ng w�th regards to carburettor �c�ng: 

‘Since 1976 Carburettor Icing has been a 
contributory factor in 14 fatal accidents and 
in over 250 other occurrences in the UK with 
numerous AAIB recommendations to SRG.  
Progress has repeatedly been hampered by the 
lack of data on where ice forms, how quickly 
and how much heat is effective in removing it.  
There has also been some doubt that the level of 
carburettor heat required by the Airworthiness 
Requirements (e.g. EASA CS-23) is adequate to 
mitigate the risk. CAA has conducted research 
using a specially designed carburettor test rig in 
conjunction with Loughborough University and 
an industry partner for systematic data collection.  
The CAA will publish a report on carburettor 
icing, including potential mitigation.’ 
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ACCIDENT

Aircraft Type and Registration:  Re�ms Cessna F�72M Skyhawk, G-BAEY

No & type of Engines:  � Lycom�ng O-320-E2D p�ston eng�ne

Year of Manufacture:  �972 

Date & Time (UTC):  �8 Apr�l 2006 at �053 hrs

Location:  Conington Airfield, Peterborough

Type of Flight:  Pr�vate

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  Damage to propeller t�ps and nosewheel, buckl�ng of 
fuselage skin and cockpit floor

Commander’s Licence:  Commerc�al P�lot’s L�cence

Commander’s Age:  35 years

Commander’s Flying Experience:  485 hours (of wh�ch 90 were on type)
 Last 90 days - 22 hours
 Last 28 days -   7 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and further enqu�r�es by the AAIB

Synopsis

The p�lot reported that shortly before touchdown the 
a�rcraft p�tched up unexpectedly.  He responded by 
push�ng forward on the control yoke.  The a�rcraft 
landed on �ts nosewheel, caus�ng the nose land�ng gear to 
collapse, bucking of the fuselage skin and cockpit floor, 
and damage to the propeller.  There was no ev�dence 
of a pre-ex�st�ng mechan�cal defect that would have 
resulted �n the unexpected manoeuvre or of any weather 
conditions that might have affected the flight adversely.

History of the flight

The pilot intended to conduct a flight for the purpose 
of aer�al photography, for wh�ch he would carry a 
photographer as passenger.  Because he had not flown 

a s�ngle p�ston-eng�ne a�rcraft s�nce September 2005, he 
was requ�red beforehand to carry out three takeoffs and 
land�ngs �n order to meet the requ�rement to have recent 
exper�ence before carry�ng a passenger�.  Accord�ngly, 
he planned to fly, on his own, a series of circuits and 
land�ngs on the tarmac Runway 28 at Con�ngton, where 
the a�rcraft was based.

Footnote

�  A p�lot shall not operate an aeroplane or hel�copter carry�ng 
passengers as p�lot-�n-command or co-p�lot unless that p�lot has carr�ed 
out at least three takeoffs and three land�ngs as sole man�pulator of 
the controls �n an aeroplane or hel�copter of the same type or class to 
be used �n the preced�ng 90 days.   In order to meet these exper�ence 
criteria a pilot may fly with a flight instructor, providing that the 
instructor does not influence the controls at any time.



93©  Crown copyr�ght 2007

 AAIB Bulletin: 1/2007 G-BAEY EW/G2006/04/17 

The flight was observed from the ground by another 
pilot who flew regularly for the aerial photography 
organ�sat�on, wh�ch referred to h�m as the “Sen�or P�lot”.  
He and other w�tnesses on the ground reported that the 
first circuit was uneventful until the landing, during 
wh�ch the a�rcraft bounced several t�mes before go�ng 
around �nto another c�rcu�t.  The a�rcraft p�lot recalled 
that at the end of this circuit, following a stable final 
approach, he flared the aircraft for landing.  During this 
manoeuvre the nose p�tched up unexpectedly to above 
the normal land�ng att�tude and �n order to prevent the 
a�rcraft from stall�ng he pushed forward on the control 
yoke to lower the nose.  Shortly afterwards the a�rcraft 
touched down heav�ly on �ts nosewheel, caus�ng the nose 
land�ng gear to collapse part�ally and allow�ng the t�ps 
of the propeller blades to make contact w�th the runway.  
Desp�te th�s damage the un�njured p�lot was able to tax� 
the a�rcraft to a park�ng pos�t�on at the eastern end of 
the airfield.

The Sen�or P�lot reported that, �mmed�ately after the 
acc�dent, the p�lot of G-BAEY had expressed concern 
that there may have been a control restr�ct�on wh�ch 
resulted �n h�s be�ng unable to manoeuvre the a�rcraft 
sat�sfactor�ly.  He appeared re-assured, however, when 
told that the aircraft had flown without incident since 
�ts most recent scheduled ma�ntenance.  In h�s statement 
to the AAIB the p�lot commented that a sudden and 
unexpected change of w�nd d�rect�on and strength 
may have caused the nose of the a�rcraft to p�tch up 
suddenly.

Pilot’s recency

The accident pilot had not flown a single-engined piston 
aircraft within the previous 90 days.  His recent flying 
exper�ence had been accrued �n a jet transport a�rcraft 
s�mulator.

Damage to aircraft

The nose land�ng gear was d�splaced laterally and 
vert�cally �n a manner cons�stent w�th a h�gh rate of 
descent on touchdown.  Upward d�splacement of the 
�nstrument panel had trapped the shafts of both control 
yokes, the pos�t�on of wh�ch corresponded to a nose-
down elevator �nput2.  R�pples �n the sk�n of the fuselage 
and upward displacement of the cabin floor indicated a 
very heavy land�ng.

Aircraft information

The Cessna �72 �s a h�gh w�ng s�ngle eng�ne a�rcraft w�th 
a tr�cycle land�ng gear.  In common w�th most aeroplanes 
�t �s des�gned to touch down on �ts ma�n wheels.  The 
nose land�ng gear prov�des steer�ng and stab�l�ty but �s 
not designed to absorb the first impact of landing.  The 
max�mum crossw�nd for takeoff or land�ng demonstrated 
by the manufacturer was �5 kt.

The organ�sat�on respons�ble for ma�nta�n�ng G-BAEY 
had no record of any pre-ex�st�ng mechan�cal defects 
that would have contr�buted to the acc�dent.  Follow�ng 
an annual �nspect�on the a�rcraft had returned to serv�ce 
on �2 Apr�l 2006, s�x days before the acc�dent, and had 
flown uneventfully until the accident.

Meteorological information

The surface w�nd reported by the AFIS at the t�me of 
the acc�dent was from 260º at �5 kt w�th v�s�b�l�ty of 
�0 km or greater and scattered cloud at 4,000 ft.  The 
p�lot reported that the actual w�nd was vary�ng between 
260º and 290º at �5 kt.  Th�s would have resulted �n a 
max�mum crossw�nd component of approx�mately 5 kt.  

Footnote

2  The control yokes are mounted on hor�zontal shafts wh�ch run 
through the �nstrument panel ahead of each p�lot.  The shafts rotate 
to transm�t a�leron �nputs and move fore and aft to transm�t elevator 
�nputs.
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The local topography �s not noted to produce unusual 
surface w�nds or turbulence and no weather cond�t�ons 
were reported wh�ch would have adversely affected 
the safe operat�on of th�s type of a�rcraft.  The runway 
surface was dry.

Previous occurrences

A rev�ew of prev�ous AAIB bullet�ns revealed several 
s�m�lar occurrences, �n wh�ch approaches became 
unstable shortly before land�ng and attempts to lower the 
nose abruptly resulted �n damage to the nose land�ng gear 
and propellers.  These occurrences were not confined to 
a part�cular des�gn of a�rcraft.

Conclusion

The ava�lable ev�dence �nd�cates that the a�rcraft was 
serv�ceable pr�or to the acc�dent.  It �s unl�kely that the 
reported weather conditions affected the flight adversely.  
The a�rcraft touched down on �ts nosewheel, subject�ng 
the nose land�ng gear to loads �n excess of those for 
wh�ch �t was des�gned and caus�ng �t to fa�l.  The shafts 
of both control yokes were trapped when transm�ss�on 
of these loads through the firewall caused deformation 
of the cockpit floor and instrument panel.

Discussion

Safety Sense Leaflet 1e – Good Airmanship, publ�shed 
by the CAA, conta�ns the follow�ng adv�ce under the 
head�ng Landing:

a. A good landing is a result of a good approach. 
If your approach is bad, make an early decision 
and go-around. Don’t try to scrape in. 

b. Plan to touch down at the right speed, close 
to the runway threshold, unless the field length 
allows otherwise. Use any approach guidance 
(PAPI/ VASI) to cross-check your descent. 

c. Go-around if not solidly ‘on’ in the first third 
of the runway, or the first quarter if the runway is 
wet grass. 

If an approach or land�ng appears to be unstable, a 
go-around reduces the immediate danger of flight near 
to the ground and prov�des an opportun�ty to reassess the 
cond�t�ons before mak�ng another attempt.  A p�lot who 
�s exper�enc�ng cons�stently unsat�sfactory approaches 
and landings should seek the assistance of a qualified 
flying instructor who is familiar with the particular type 
to be flown.
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ACCIDENT

Aircraft Type and Registration:  Stampe SV4A (Modified), G-AZNK

No & type of Engines:  � G�psy Major �0 MK� p�ston eng�ne

Year of Manufacture:  �946 

Date & Time (UTC):  4 August 2006 at �0�5 hrs

Location:  Redh�ll Aerodrome, Surrey

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - N�l Passengers - N/A

Nature of Damage:  Damage to propeller and land�ng gear

Commander’s Licence:  Pr�vate P�lot’s L�cence

Commander’s Age:  56 years

Commander’s Flying Experience:  372 hours (of wh�ch �6 were on type)
 Last 90 days - 4 hours
 Last 28 days -  � hour

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and AAIB enqu�r�es

Synopsis

After tax��ng �n front of a hangar for a short d�stance, 
the p�lot found that the po�nt at wh�ch he �ntended to 
turn onto the grass surface had been obstructed by 
an arr�v�ng a�rcraft.  The p�lot cont�nued to tax� the 
aircraft in an attempt to find another suitable point and, 
�n do�ng so, entered an area not �ntended for a�rcraft 
movements.  In search�ng for a new turn�ng po�nt, he 
looked solely out of the left s�de of the cockp�t and d�d 
not see a road sign and traffic island positioned to his 
r�ght.  The a�rcraft struck the road s�gn at slow speed, 
damag�ng the propeller and land�ng gear.

History of the flight

The a�rcraft had been parked amongst a l�ne of l�ght 

a�rcraft, on the apron area fac�ng Hangar 8.  After 

start up, the p�lot was g�ven clearance to tax� on the 

grass west of Runway �8/36, to Hold�ng Po�nt G2 for 

an �ntersect�on departure on Runway 36.   The p�lot 

moved the a�rcraft forward and turned left to follow 

the l�ne of parked a�rcraft, w�th the �ntent�on of turn�ng 

onto the grass at a gap between a�rcraft, F�gure �.  As 

he approached the gap, an arr�v�ng a�rcraft pulled �nto 

�t, prevent�ng h�m from mak�ng the turn.  The p�lot 

cont�nued to tax� and, because he was look�ng down 

the left s�de of the a�rcraft for another po�nt to cross 

onto the grass, he allowed the a�rcraft to enter an area 

not �ntended for a�rcraft movements.  The a�rcraft h�t a 
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road sign mounted on a small traffic island, Figure 2, at 
very low speed, susta�n�ng damage to the r�ght land�ng 
gear and propeller.

The airfield

The airfield surface at Redhill Aerodrome is 
predom�nantly grass but, outs�de Hangar 8, there �s 
a paved surface w�th mark�ngs for both a roadway 

and a small ‘apron’, 
large enough to allow 
a�rcraft to be parked 
fac�ng the hangars 
w�thout �nfr�ng�ng the 
road.  A�rcraft fac�ng the 
hangar must tax� onto the 
road for a short d�stance 
and find a suitable point 
at wh�ch to turn back 
onto the grass surface 
before enter�ng the area 
clearly marked as a road.  

The road sign and traffic 
�sland had been �n pos�t�on for several years and the 
pilot confirmed that he was aware of their presence.

When in the ground attitude, the pilot’s field of vision 
ahead �n a ta�l wheeled a�rcraft such as the Stampe, �s 
extremely l�m�ted.  When tax��ng, a p�lot must frequently 
look out of both s�des of the cockp�t, weav�ng from s�de 
to s�de, to ensure that the a�rcraft’s path �s free from 
obstruct�ons.  
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Accident

Aircraft Type and Registration:  Tecnam P2002-EA S�erra, G-TESI

No & type of Engines:  � Rotax 9�2 ULS p�ston eng�ne

Year of Manufacture:  2006 

Date & Time (UTC):  �7 September 2006 at �300 hrs

Location:  Draycott Farm, Sw�ndon, W�ltsh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Fuselage, eng�ne frame, nosewheel, left w�ng and 
propeller

Commander’s Licence:  Pr�vate P�lot’s L�cence

Commander’s Age:  63 years

Commander’s Flying Experience:  �96 hours (of wh�ch 55 were on type)
 Last 90 days - 30 hours
 Last 28 days - �3 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

Immed�ately after l�ft�ng off from an undulat�ng grass 
a�rstr�p, the a�rcraft rolled to the left and landed heav�ly 
some 25 m to the left of the runway.

History of the flight

The a�rcraft departed H�nton-�n-the-Hedges w�th a total 
fuel load of around 75 l�tres, g�v�ng an endurance of 
approx�mately three and a half hours.  The a�rcraft was 
equ�pped w�th a fuel tank �n each w�ng, each placarded at 
50 l�tres, but wh�ch the p�lot stated actually held 55 l�tres.  
After an uneventful fight and landing at Draycott Farm, 
Sw�ndon, the p�lot and h�s passenger spent a couple of 
hours soc�al�s�ng, after wh�ch the p�lot offered one of the�r 
company a flight.  

Hav�ng boarded the a�rcraft w�th h�s new passenger, the 
p�lot carr�ed out h�s usual checks �n preparat�on for the 
flight, during which everything appeared normal, including 
an eng�ne magneto check at 4,000 rpm.  The fuel selector 
was set to allow the eng�ne to draw fuel from both w�ng 
tanks.  The runway �n use compr�sed a recently cut grass 
str�p, al�gned �80º/360º, some 700 m long by 25 m w�de, 
and w�th what the p�lot descr�bed as two pronounced 
“r�ses and falls” some 3 to 4 m �n he�ght, spaced at even 
�ntervals along �ts length.  The temperature was 2�ºC to 
22ºC and the w�nd was reported by RAF Lyneham, some 
�0 m�les d�stant, as 222º at �0 kt.  Th�s was well w�th�n the 
a�rcraft’s crossw�nd l�m�t.
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The accelerat�on dur�ng the takeoff roll felt normal and, as 
the �nd�cated a�rspeed passed 55 kt, the p�lot eased back 
the st�ck.  The a�rcraft l�fted off normally at the top of the 
first rise in the runway but, once airborne, it banked steeply 
left and stopped accelerating.  The pilot confirmed that the 
throttle was fully open, but real�s�ng that he was not go�ng to 
cl�mb away, he �n�t�ated a land�ng.  By th�s stage, the a�rcraft 
was some �0 m to the left of the str�p, and approx�mately 
6 ft above the ground.  Just before contact�ng the ground, 
the p�lot reported that he remembered the eng�ne was st�ll 
runn�ng and shutt�ng the throttle.

The a�rcraft subsequently touched down heav�ly, w�th 
little flare, approximately 25 m to the left of the strip, in 
the area of the first hollow in the ground, approximately 
�00 m from the po�nt of l�ft off.  The nose land�ng gear 
dug �nto the soft ground and collapsed, but the a�rcraft 
came to rest w�th ne�ther occupant hav�ng suffered �njury.  
After shutt�ng off the fuel and all electr�cal systems, both 
occupants vacated the aircraft without difficulty.  

Aircraft examination

The p�lot reported the acc�dent to the AAIB and was g�ven 
perm�ss�on to move the a�rcraft.  Some three hours later, 
w�th the a�d of a d�gger, and some canvas straps secured 
to the structure �n the centre fuselage, the a�rcraft was 
recovered.  Dur�ng the l�ft�ng process, the p�lot noted that, 
w�th the a�rcraft thus suspended, �t hung not�ceably left w�ng 
low.  He calculated that the fuel burn on the outbound leg 
from H�nton-�n-the Hedges would have left approx�mately 
55 l�tres of fuel on board the a�rcraft at the t�me of h�s 
subsequent takeoff attempt.  Hav�ng noted the a�rcraft’s 
lateral �mbalance dur�ng the recovery, he subsequently 
checked the fuel tank contents v�sually through the tank 
filler apertures.  A quantity of fuel had apparently been lost 
v�a the tank vents, but the p�lot est�mated that the left tank 
conta�ned about 40 l�tres, whereas no fuel was v�s�ble �n the 
r�ght tank.  Some t�me later, when the tanks were dra�ned 

�n preparat�on for d�sassembly of the a�rcraft, 35 l�tres were 
recovered from the left tank but the r�ght tank was found 
to be empty.  When he �nspected the eng�ne, he found that 
both carburettors float bowls contained fuel. 

The p�lot paced out the length of h�s takeoff run and 
est�mated that �t had been of the order of 280 m to 300 m, 
compared w�th a normal takeoff d�stance, on a tarmac 
runway, of less than 200 m�.  On reflecting further upon 
the c�rcumstances of the acc�dent, and the fuel �mbalance 
he found subsequently, the p�lot real�sed that, after land�ng 
at Draycott Farm, the a�rcraft had been parked on a sl�ght 
s�de-slope, r�ght w�ng h�gh, and that both fuel taps had 
been left �n the ON pos�t�on.  The capac�ty of the left tank 
alone would have been sufficient to accommodate the 
est�mated total fuel load of 55 l�tres on board at that t�me, 
and he cons�dered that th�s had allowed the whole of the 
r�ght tank’s contents to transfer �nto the left tank under 
grav�ty, v�a the open fuel taps.  Th�s would have created a 
lateral �mbalance, wh�ch the p�lot cons�dered could have 
been sufficient to cause his control problems after lift off.  

A photograph taken of the a�rcraft after the acc�dent, 
showed damage to the propeller that was cons�stent w�th 
the eng�ne not turn�ng at the t�me the a�rcraft struck the 
ground.  Th�s lack of ev�dence of rotat�on ra�sed the 
poss�b�l�ty that the eng�ne m�ght have lost power dur�ng 
the takeoff, albe�t unnot�ced by the p�lot, and then fa�led, 
although the p�lot reported that he was not aware of any 
change �n the note of the eng�ne.  If th�s were so, then, �n 
the absence of any reported eng�ne defect, the poss�b�l�ty 
that the eng�ne fuel supply had been affected by the r�ght 
tank be�ng empty and w�th both tanks hav�ng been selected 
for the takeoff, could not be d�sm�ssed.

Footnote

�  The CAA Safety Sence Leaflet 7c indicates that a takeoff on dry 
grass may result �n a 20% �ncrease �n the takeoff d�stance to 50 ft, 
when compared w�th a takeoff from a paved surface, although the 
effect on the groundroll would be greater.
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ACCIDENT 

Aircraft Type and Registration:  Fl�ght Des�gn CT2K, G-CBUF

No & type of Engines:  � Rotax 9�2 ULS p�ston eng�ne

Year of Manufacture:  2002 

Date & Time (UTC):  �0 June 2006 at 2005 hrs

Location:  H�gh Wych, near Sawbr�dgeworth, Hertfordsh�re

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None Passengers - None

Nature of Damage:  Damage to engine firewall and tail

Commander’s Licence:  Nat�onal Pr�vate P�lot’s L�cence

Commander’s Age:  55 years

Commander’s Flying Experience:  386 hours (of wh�ch �5� were on type)
 Last 90 days - ��6 hours
 Last 28 days -   30 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot 
and add�t�onal AAIB enqu�r�es

Synopsis

Wh�lst �n a steep cont�nuous orb�t to the left at relat�vely 
low level, the eng�ne stopped suddenly, leav�ng l�ttle t�me 
for the p�lot to plan for a forced land�ng.  After touch�ng 
down in a field of standing corn, the aircraft flipped over 
on to �ts back.  The occupants were un�njured and vacated 
the a�rcraft through the doors.  

Two Safety Recommendat�ons are made relat�ng to the 
fuel system des�gn.

History of the flight

The CT2K �s a h�gh w�ng, s�de-by-s�de two-seater 
a�rcraft �n the M�crol�ght Category, w�th the fuel tanks 
located �n the �nboard sect�ons of the w�ngs.  The 

fuel selector �n the cockp�t allows the eng�ne to be 

suppl�ed from e�ther the left or r�ght tank, but not both 

s�multaneously.  

Prior to the flight, the pilot conducted an inspection of 

the a�rcraft, not�ng that the left fuel tank was v�rtually 

empty and that the r�ght tank conta�ned around 40 l�tres.  

Each tank has a max�mum capac�ty of approx�mately 

65 litres.  The pilot stated that, as he normally flew 

the a�rcraft solo from the left seat, a fuel �mbalance �n 

favour of the r�ght tank helped to equal�se the lateral 

we�ght d�str�but�on and thus prevent a tendency for the 

a�rcraft to turn to the left.  On th�s occas�on, although 

he was tak�ng a passenger, he accepted the as-found 
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fuel state on the a�rcraft as be�ng adequate for the 
intended flight, which was a photographic sortie over 
h�s passenger’s house.  

After tak�ng off from Hunsdon �n Hertfordsh�re, the 
p�lot establ�shed rad�o commun�cat�on w�th Stansted 
tower and requested clearance to enter Stansted 
Control Zone.  Th�s was granted, subject to the a�rcraft 
rema�n�ng below �,000 ft QNH, wh�ch allowed a 
max�mum he�ght of approx�mately 750 ft agl �n the area 
of �nterest.  Some t�me later, the p�lot put the a�rcraft �n 
a susta�ned 40º banked turn to the left and, after about 
three orb�ts, the eng�ne stopped suddenly.  The l�m�ted 
he�ght ava�lable allowed the p�lot only enough t�me 
to level the wings and prepare for a landing in a field 
ahead.  Th�s conta�ned a crop of stand�ng corn and, 
after touch�ng down, the a�rcraft p�tched over onto �ts 
back.  However, the occupants were un�njured and left 
the a�rcraft v�a the doors. 
 
Examination of the aircraft

The pilot returned to the field the following day in 
order to recover h�s a�rcraft.  He found approx�mately 
�0 l�tres of fuel rema�n�ng �n the r�ght tank, together 
w�th ev�dence of a slow fuel seepage that had occurred 
wh�le the a�rcraft had la�n �n �ts �nverted att�tude.  The 
flight had been approximately one hour in duration 
and, based on a fuel consumpt�on of around �2 l�tres/
hour, the p�lot cons�dered there would have been some 
25 l�tres �n the tank at the t�me of the acc�dent.  Th�s 
was well above the three l�tres normally cons�dered to 
be unusable fuel.  

The a�rcraft was subsequently exam�ned by a 
representat�ve from the manufacturer and, �n the 
absence of any ev�dence of a mechan�cal problem 
w�th the eng�ne, the most l�kely cause of the eng�ne 
stoppage was cons�dered to have been fuel starvat�on.  

Wh�lst the a�rcraft had been �n the susta�ned left turn, 
deviation from balanced flight could have resulted in 
the body of fuel �n the r�ght tank mov�ng outboard 
and away from the fuel outlet.  In the CT2K, th�s �s 
located �n the aft, �nboard reg�on of the tank.  After 
the acc�dent, the p�lot commented that he had put the 
a�rcraft �n a left turn because he was concerned that 
the fuel state would be more l�kely to uncover the 
fuel outlet �n the r�ght tank had he conducted a turn 
to the r�ght, although th�s was less conven�ent for h�s 
passenger to take photographs�.  

Fuel system design issues

CT2K a�rcraft reg�stered �n countr�es other than the UK 
are equ�pped w�th a fuel system that allows fuel to be 
suppl�ed to the eng�ne from both tanks s�multaneously; 
UK reg�stered examples only allow fuel to be fed 
from e�ther one tank or the other, but not both.  Th�s 
is because the aircraft type was certificated in the UK 
aga�nst the C�v�l Av�at�on Author�ty’s Br�t�sh C�v�l 
A�rworth�ness Requ�rements (BCARs) Sect�on S.  
Although the fuel system �s, �n pract�ce, a ‘grav�ty feed’ 
system, the engine is fitted with a fuel pump and hence 
�s ‘techn�cally’ regarded a pumped system.  As such, 
the fuel system needed to comply w�th Fuel System 
(General) paragraph S95�(a) of the BCARs, wh�ch 
states that: 

‘Each fuel system must be constructed and 
arranged to ensure a flow of fuel at a rate and 
pressure established for proper engine functioning 
under any normal operating conditions.

Footnote

�   In a perfectly balanced turn, �e, w�th the sl�p ball centred, fuel 
would not flow inboard or outboard in a tank.  However, when orbiting 
w�th reference to a ground feature, part�cularly w�th low fuel level, 
�t �s poss�ble that such a turn m�ght not always be �n perfect balance, 
w�th the attendant r�sk that the fuel outlet may become uncovered �f, 
�n th�s case, the a�rcraft was sk�dd�ng to the r�ght.
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Also, sect�on S95�(b) states that:

‘Each fuel system must be arranged so that no 
fuel pump can draw fuel from more than one tank 
at a time.  Gravity feed systems may not supply 
fuel to the engine from more than one tank at a 
time, unless the airspaces are interconnected in 
a manner to ensure that all interconnected tanks 
feed equally.’

In order for the CT2K a�rcraft to comply w�th the 

BCAR requ�rements for a grav�ty feed system, the 

tank vents would need to be connected together.  Th�s 

would compl�cate the w�ng construct�on �n a m�crol�ght 

a�rcraft �n wh�ch the w�ngs are des�gned so that they 

eas�ly can be removed for storage and transportat�on.  

A�rcraft del�vered to the UK were equ�pped w�th a left 

tank/r�ght tank fuel selector and no �nterconnect�on of 

the tank a�rspaces, wh�ch were �ndependently vented to 

atmosphere, thus comply�ng w�th the BCAR S95�(b) 

requ�rement for a pumped system.  However, the UK 

company that represents the a�rcraft manufacturer 

has �nd�cated that th�s arrangement has g�ven r�se to a 

number of �nc�dents of fuel starvat�on.  

The CT2K has been superseded by the CTSW, wh�ch has 

a shorter w�ngspan but �s �dent�cal �n most other respects.  
The UK certification basis for the latter aircraft was a 

hybr�d of the European Av�at�on Safety Agency (EASA) 

Certification Specifications for Very Light Aircraft, 

(EASA CS-VLA) Parts C and D (respect�vely Structure, 

and Des�gn and Construct�on), and BCAR Sect�on S 

for everyth�ng else.  Approval was granted by the CAA 

work�ng �n conjunct�on w�th the Br�t�sh M�crol�ght 

A�rcraft Assoc�at�on (BMAA).  It �s worth not�ng that, 

although the CS-VLA specifications were not used for 

the fuel system, the relevant Fuel System (General) 

paragraph �s worded �dent�cally to that conta�ned �n the 

BCAR quoted above.  Desp�te th�s, all CTSW a�rcraft �n 
the UK are fitted with fuel selectors that allow fuel to be 
suppl�ed s�multaneously from the left and r�ght tanks. 
 
Safety Recommendations

Although all CTSW a�rcraft and all non-UK reg�stered 
CT2K’s have �dent�cal non-pressur�sed fuel systems 
wh�ch can supply fuel from both tanks at the same t�me, 
UK reg�stered CT2K a�rcraft do not have th�s capab�l�ty, 
desp�te the var�ous (m�crol�ght) des�gn requ�rements �n 
other countr�es perm�tt�ng s�multaneous supply from both 
tanks2.  In the case of UK CTSW a�rcraft, �t would appear 
that a d�fferent �nterpretat�on of the S95� requ�rements to 
that appl�ed to the CT2K, has not resulted �n a common 
des�gn be�ng adopted.  Wh�lst th�s m�ght be �nd�cat�ve 
of a ‘common sense’ approach, �t also demonstrates an 
�ncons�stency �n the appl�cat�on of the relevant des�gn 
requ�rements by the CAA.  

BCAR Sect�on S �s per�od�cally rev�ewed by a 
work�ng group, cha�red by the CAA and �nvolv�ng the 
BMAA, the Popular Fly�ng Assoc�at�on (PFA) and UK 
manufacturers.  The follow�ng Safety Recommendat�on 
�s therefore made to the CAA: 

Safety Recommendation 2006-105  

It �s recommended that the Br�t�sh C�v�l A�rworth�ness 
Requ�rements Sect�on S Work�ng Group of the C�v�l 
Av�at�on Author�ty, rev�ew the Sect�on S Fuel System 
des�gn requ�rements to ensure that any present or future 
requ�rements are appl�ed �n a cons�stent manner to UK 
reg�stered a�rcraft.  

Footnote

2  The CT2K aircraft is a microlight as defined by Annex II of 
Regulat�on �592/2002 and therefore does not fall under the jur�sd�ct�on 
of EASA and �s only subject to nat�onal approval. Accord�ngly CAA 
has no influence on how such types are regulated in other European 
countr�es.
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In response to the �ssues ra�sed �n th�s report, the CAA 

has made the follow�ng comments:

‘Whichever tank had been selected, assuming it 
contained usable fuel, there should have been 
uninterrupted flow to the engine, during any 
normal flight operating condition.  A ‘both’ 
selection if available may not have helped in 
this case as one tank was empty.  It appears that 
this particular design, with large flat horizontal 
surfaces to the base of the tanks, could result 
in fuel not being available at the single pick-up 
position.  A review of the fuel feed arrangements 
from the tanks is recommended for this particular 
aircraft to ensure fuel flow under all likely 
operating conditions in accordance with BCAR 
S 951(a).  Simply applying a ‘non-compliant’ 
tank feed (both selection) arrangement, as 
recommended by AAIB, is not supported without 
appropriate review of the whole fuel system, 
including consideration of S 951(a).

In the case of the acc�dent to G-CBUF, �t �s poss�ble 

that fuel starvat�on occurred wh�lst the a�rcraft was �n a 

susta�ned, steep, �mbalanced turn to the left, �n wh�ch the 

fuel �n the r�ght tank moved outboard, uncover�ng the 

fuel outlet.  Fuel �n the left tank would have tended to 

move �nboard under these c�rcumstances, wh�ch, had a 

suitable fuel selector been fitted, would have maintained 
fuel to the eng�ne.  Wh�lst the p�lot has �nd�cated that 
there was l�ttle useable fuel �n the left tank on th�s 
occas�on, �t �s probable, had an alternat�ve selector been 
fitted, that there would have been a more equal fuel 
distribution between the tanks prior to the flight.  The 
follow�ng Safety Recommendat�on �s therefore made to 
the manufacturer’s UK agent, P&M Av�at�on:

Safety Recommendation 2006-106

It �s recommended that P&M Av�at�on rev�ew the fuel 
system des�gn of the CT2K a�rcraft and cons�der mak�ng 
available to UK owners a modification that makes the 
fuel system the same as that approved �n the CTSW 
vers�on of the a�rcraft, �e, the ab�l�ty to feed fuel to the 
eng�ne from both fuel tanks s�multaneously.

In response to the �ssues ra�sed �n th�s report, the BMAA 
have stated:

‘….the BCAR Section S working group met on 
3/8/06 and an amendment to S951 was discussed 
with a view to clarifying the situation, as per 
recommendation 2006-105.  A draft form of 
wording has been put together which is likely 
to go into the next revision paper for Section 
S, and addresses the issues of tanks effectively 
interconnected by atmospheric pressure.’
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ACCIDENT

Aircraft Type and Registration:  Ma�na�r Blade, G-BYOW

No & type of Engines:  � Rotax 582 p�ston eng�ne

Year of Manufacture:  �999 

Date & Time (UTC):  �6 September 2006 at �437 hrs

Location:  Barra, Western Isles, Scotland

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - None

Injuries:  Crew - � (M�nor) Passengers - N/A

Nature of Damage:  Two propeller blades snapped, hang bolt and base 
bar bent. Tr�ke pod, eng�ne, w�ng and undercarr�age 
damaged.

Commander’s Licence:  Pr�vate P�lot’s L�cence

Commander’s Age:  48 years

Commander’s Flying Experience:  �43 hours (of wh�ch �04 were on type)
 Last 90 days - �0 hours
 Last 28 days -   5 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

Wh�lst tax��ng the a�rcraft �n a strong and gusty w�nd, 
the a�rcraft was blown over and the p�lot susta�ned m�nor 
bru�s�ng to h�s r�bs.

History of the flight

The p�lot was tak�ng part �n h�s club’s annual v�s�t to 
Plockton during which he decided to fly to Barra and 
back.  However, as the p�lot had no access to the �nternet 
he was unable to use the Met Office’s on-line aviation 
serv�ces and, therefore, obta�ned a weather forecast from 
the BBC local news wh�ch forecast a southerly w�nd of 
7 kt w�th v�s�b�l�ty of over �0 km.  Before he departed 
Plockton the p�lot contacted Barra who �nformed h�m 
that Runway �5 was �n use and the w�nd was �60º/20 kt.

The pilot flew the first part of his journey to North Uist 
at a he�ght of 9,800 ft and noted that he had a ta�lw�nd 
of 7 kt, wh�ch �ncreased to a 35 kt headw�nd when he 
turned south towards Barra.  On arr�v�ng �n the c�rcu�t 
at Barra, the pilot experienced difficulty in flying the 
a�rcraft due to strong rotors com�ng off the h�lls to the 
south of the runway.  Nevertheless, he landed on the 
sand runway and back-tracked to the park�ng area.  The 
p�lot reported that once on the ground he exper�enced 
difficulty in moving the wing due to the strong wind.  
As he tax�ed the a�rcraft �nto the allocated park�ng area, 
a strong gust of w�nd t�pped the w�ng and tr�ke over, 
forc�ng the base bar �nto the p�lot’s chest.  Ground and 
fire staff assisted the pilot in vacating and righting the 
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a�rcraft.  The a�rcraft was badly damaged and the p�lot 
susta�ned bru�s�ng to h�s r�bs.

Meteorological information

The Met Office reported that at the time of the accident 
there was a fresh to strong southerly flow covering the 
western H�ghlands and Western Isles of Scotland.  The 
2,000 ft w�nd between Plockton and Barra was est�mated 
to be from �90º at 25 kt and may have been as much as 
30 kt over the Barra area.  The Met Office also reported 
that the TAFs and METARs for Benbecula, on the day 
of the acc�dent, would have been representat�ve of the 
weather cond�t�ons at Barra.  The TAF at Benbecula 
at the t�me of the acc�dent forecast a w�nd from �70º 
at 20 kt gust�ng to 30 kt and the METAR recorded the 
w�nd as from �60º at 2� kt.

Comment

The p�lot reported that desp�te the strong w�nd, the 
land�ng was w�th�n the crossw�nd l�m�t of the a�rcraft 

and that �t was the unexpected gust that caused the 
a�rcraft to t�p over wh�lst he was tax��ng to the park�ng 
area.  He had real�sed the l�m�tat�ons on rely�ng on the 
local rad�o weather forecasts and had thought that th�s 
forecast comb�ned w�th the �nformat�on prov�ded by 
Barra would have been sufficient.  Unfortunately, the 
w�nd �nformat�on obta�ned from Barra made no ment�on 
of the forecast gusty cond�t�ons.

The manufacturer of the aircraft confirmed that they do 
not publ�sh ground handl�ng l�m�ts and that prov�d�ng the 
w�nd �s steady the p�lot should be able to safely tax� the 
a�rcraft �n reasonably strong w�nds.  However, gust�ng 
w�nds present more of a problem and the average p�lot 
may experience difficulty in operating his aircraft in 
gusty w�nds above 20 mph (�8 kt).
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ACCIDENT

Aircraft Type and Registration:  Ma�na�r Blade, G-MZIW

No & type of Engines:  � Rotax 462 p�ston eng�ne

Year of Manufacture:  �997 

Date & Time (UTC):  �7 July 2006 at �950 hrs

Location:  Nightfield Lane, Balderstone, Lancashire

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - � (M�nor) Passengers - � (Ser�ous)

Nature of Damage:  Severe damage to left w�ng and tr�ke un�t

Commander’s Licence:  Nat�onal Pr�vate P�lot’s L�cence

Commander’s Age:  48 years

Commander’s Flying Experience:  �64 hours (of wh�ch �47 were on type)
 Last 90 days -      6 hours
 Last 28 days - �.75 hours

Information Source:  A�rcraft acc�dent report form subm�tted by the p�lot, 
report by BMAA official and other AAIB enquiries

Synopsis

The p�lot attempted a precaut�onary land�ng follow�ng 
an unexpected ‘jolt’ in flight.  The aircraft struck trees 
and was badly damaged.  The cause of the ‘jolt’ rema�ns 
undeterm�ned.

History of the flight

The pilot reported that 10 minutes into the flight he 
exper�enced a ‘jolt’ through the a�rframe and controls.  
He suspected a fa�lure of the r�gg�ng or some other 
component and reduced the eng�ne rpm to t�ck-over.  
He initiated a gentle descent into a large field for a 
precaut�onary land�ng.  He then became aware that he 
was too high for the selected field so he opted to continue 
to another field approximately 1/4 mile to the east.  

When the pilot attempted to turn to the left onto his final 
approach he cons�dered that the a�rcraft felt very heavy 
and reluctant to turn.  He therefore �ncreased the angle 
of bank and ra�sed the a�rspeed.  Th�s resulted �n a rap�d 
loss of he�ght and �t became clear that the a�rcraft would 
not complete the turn.  The p�lot therefore levelled the 
w�ngs, appl�ed full power and pushed the control bar 
forward �n an attempt to clear the trees.  Unfortunately 
the a�rcraft h�t the tree canopy and fell through �nto the 
m�ddle of a copp�ce.  He turned off the �gn�t�on sw�tch 
as the a�rcraft �mpacted the tree canopy, or shortly 
afterwards.  The a�rcraft came to rest �n a dry stream bed 
where the p�lot evacuated the mach�ne before check�ng 
the passenger and ass�st�ng h�m to evacuate also.
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The a�rcraft was reported to have been moderately 
heav�ly loaded and the amb�ent temperature, at the t�me 
of the acc�dent, was h�gh. 

Examination of the wreckage

The wrecked a�rcraft was exam�ned at the scene by an 
official of the BMAA who found that all the rigging wires 
were �ntact and that no pre-�mpact fa�lure of the a�rframe 
was ev�dent.  It was h�s op�n�on that the a�rcraft had been 
fully a�rworthy up to the t�me of �mpact w�th the trees.  
The mach�ne was subsequently removed to the prem�ses 
of �ts manufacturer where a deta�led exam�nat�on was 
carr�ed out.  Aga�n all the r�gg�ng w�res were found to be 

�ntact and all the fa�lures of other structural parts were 
exam�ned and found to be cons�stent w�th the effects of 
�mpact.

Pilot’s comments

The p�lot cons�ders that he d�d not allow fully for the 
we�ght of the a�rcraft and the cond�t�ons of the even�ng, 
result�ng �n h�s be�ng too low and slow and w�thout full 
control author�ty when the approach was attempted.  The 
‘jolt’ which occurred 10 minutes into the flight caused 
h�m great concern and prec�p�tated h�s des�re to carry out 
a precaut�onary land�ng.  The cause of th�s ‘jolt’ could 
not be determ�ned.
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ACCIDENT

Aircraft Type and Registration:  Thruster T600N 450, G-CCCH

No & type of Engines:  �  Jab�ru A�rcraft Pty 2200A p�ston eng�ne

Year of Manufacture:  2003 

Date & Time (UTC):  �5 July 2006 at �330 hrs

Location:  Cloughan Lane, Ballyclare

Type of Flight:  Pr�vate 

Persons on Board:  Crew - � Passengers - �

Injuries:  Crew - None  Passengers - None

Nature of Damage:  Severe damage to wings, fuselage and vertical fin

Commander’s Licence:  Nat�onal Pr�vate P�lot’s L�cence

Commander’s Age:  33 years

Commander’s Flying Experience:  73 hours (of wh�ch 53 were on type)
 Last 90 days - �� hours
 Last 28 days -   4 hours

Information Source:  A�rcraft Acc�dent Report Form subm�tted by the p�lot

Synopsis

Whilst taking off from a grass field, the aircraft struck a 
hedge and overturned.

History of the flight

The pilot was landing at a private field belonging to a 
fr�end, about one m�le to the north of Ballyclare.  He 
assessed the w�nd as 2 to 3 kt from the south and made 
three pract�ce approaches at lower�ng he�ghts, dur�ng 
wh�ch he not�ced some buffet�ng on approach and cl�mb 
out, but this did not concern him.  The field was roughly 
square �n shape w�th power cables and trees runn�ng 
along the south-eastern boundary, so the p�lot landed on 
a south-easterly head�ng w�thout �nc�dent, stopp�ng �n 
approx�mately ¼ of the d�stance ava�lable.

After a stay of about 45 m�nutes, he and h�s passenger 
boarded the aircraft for the return flight.  He  judged that 
the w�nd cond�t�ons had not changed, so he elected to 
taxi the aircraft to the south-eastern corner of the field to 
commence the takeoff run �n a north-westerly d�rect�on.  
H�s rat�onale for do�ng th�s was to max�m�se the d�stance 
available (ie diagonally across the field) and to avoid 
the cables, even though �t meant there was a sl�ght 
crosswind at 90° to the aircraft’s heading.  After briefing 
his passenger and completing the pre-flight checks, the 
p�lot appl�ed full power and commenced h�s takeoff roll.  
From the beg�nn�ng, he had appl�ed sl�ght back pressure 
on the control column to protect the nosewheel and, 
w�th the a�rcraft just a�rborne, he relaxed the pressure 
to enable �t to accelerate.  However �t became apparent 
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that the a�rcraft was not go�ng to clear a 5-foot hedge on 
the field boundary and the pilot tried to coax the aircraft 
over the hedge and accept a forced touchdown �n the 
next field, which he knew was suitable.  Unfortunately 
the a�rcraft’s wheels h�t the top of the hedge, p�tch�ng 
it forward nose-first into the field whereupon it stopped 
immediately and flipped onto its back.

The p�lot and passenger ex�ted the a�rcraft un�njured and 
unass�sted v�a the doors: the p�lot turned off the master 
sw�tch and the fuel and alerted the emergency serv�ces.

The p�lot c�ted the follow�ng factors as causal to the 
acc�dent:

•	 The grass had recently been cut for s�lage but 
fresh growth had had an adverse effect on the 
a�rcraft’s performance.

•	 The amb�ent temperature was 26 C° - the 

warmest day of that per�od – and the effects 

on eng�ne and cl�mb performance were 

significant.

•	 The dec�s�on to take off w�th a cross-w�nd, 

although th�s was somewhat forced upon h�m 

by the presence of obstruct�ons. 

In summary, although he states that he was aware of 

the �nd�v�dual effects of the three factors on takeoff 

performance, the combined effects “were significantly 

more than the sum of the parts”.
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BULLETIN CORRECTION

AAIB File: EW/C2006/02/05 

Aircraft Type and Registration: Socata TB�0, G-BNRA

Date & Time (UTC): �6 February 2006 at ��20 hrs

Location: Nott�ngham A�rport (Tollerton) Nott�nghamsh�re

Information Source: A�rcraft Acc�dent Report Form subm�tted by the p�lot; 
exam�nat�on of the fa�led components by the AAIB

AAIB Bulletin No  12/2006, page 40  refers

The final paragraph of the report included the statement:

‘The fat�gue crack�ng appears to have been partly 
a consequence of non-opt�mum temperature 
cond�t�ons �n the hub mater�al dur�ng the forg�ng 
process’.    

Th�s comment �s �n error.  

A s�m�lar comment had been deleted from the body of 
the report as, although �t had been cons�dered dur�ng the 
�nvest�gat�on, �t had not been found to be supported by 
ev�dence. 

The final paragraph should therefore read:

Conclusions

The eng�ne partly separated from the a�rframe 
as a result of propeller �mbalance follow�ng the 
release of one blade due to fat�gue fa�lure �n �ts hub.      
Recommendat�ons w�th�n an ex�st�ng Serv�ce Bullet�n 
addressed the problem although the absence, at the t�me, 
of an A�rworth�ness D�rect�ve render�ng such checks 
mandatory contr�buted to �ts non-�mplementat�on on 
th�s a�rcraft before the acc�dent.  The UK CAA, the 
EASA and the FAA have all responded pos�t�vely to 
conta�n the hazard by �ntroduc�ng �nspect�ons and/or 
replacement of the hub parts.
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AIRCRAFT ACCIDENT REPORT No 1/2007

This report was published on 10 January 2007 and is available on the AAIB Web site www.aaib.gov.uk

REPORT ON THE SERIOUS INCIDENT TO
BRITISH AEROSPACE ATP, G-JEMC

10 NM SOUTHEAST OF ISLE OF MAN (RONALDSWAY) AIRPORT
ON 23 MAY 2005

Registered Owner and Operator Emerald A�rways

Aircraft Type  Br�t�sh Aerospace ATP

Nationality  Br�t�sh

Registration G-JEMC

Place of Accident �0 nm southeast of Isle of Man (Ronaldsway) A�rport

Date and Time 23 May 2005 at �740 hrs

Synopsis
  

This serious incident was notified to the Air Accidents 

Invest�gat�on Branch (AAIB) by ATC at the Isle of Man 

(Ronaldsway) A�rport, at �855 hrs on 23 May 2005.  The 

follow�ng Inspectors part�c�pated �n the �nvest�gat�on:

Mr P T Cla�den  Invest�gator �n Charge
Mr T Atk�nson  Operat�ons
Mr A H Rob�nson Eng�neer�ng
Mr P W�vell  Fl�ght Recorders

Under the Isle of Man Civil Aviation (Subordinate 

Legislation) (Application) Order 1992, the United 

Kingdom Civil Aviation (Investigation of Air Accidents) 

Regulations 1989 are appl�cable �n the Isle of Man.  

Accord�ngly, Inspectors of A�r Acc�dent from the AAIB 

carr�ed out an �nvest�gat�on �nto th�s occurrence.

The aircraft was configured with 64 seats; 33 passengers 

were on board.  Shortly after takeoff, a seal assoc�ated 

w�th the retract�on l�ne for the hydraul�cally operated 

�ntegral a�rsta�rs at the front left cab�n door, fa�led.  

This allowed hydraulic fluid to escape in the form of a 

fine mist, depleting the contents of the main hydraulic 

system.  Th�s m�st�ng was perce�ved by the cab�n crew 

as smoke, and they informed the flight crew accordingly.  

In flight, this line is normally de-pressurised but, owing 

to a jammed a�rsta�rs UP select�on sw�tch and a stuck 

door safety m�crosw�tch, �t had rema�ned pressur�sed.

The �ntens�ty of the m�st�ng �n the forward sect�on of 

the cab�n led the cab�n crew to repos�t�on the passengers 

towards the rear of the cab�n.  As a result, the a�rcraft’s 

centre of grav�ty (CG) pos�t�on moved beyond the 

operator’s specified aft limit.

An emergency was declared to ATC and the a�rcraft 

returned to Ronaldsway.  Dur�ng the approach, the 

EGPWS system alerted the crew to an incorrect flap 

sett�ng for land�ng.
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After land�ng, the a�rcraft was tax�ed clear of the runway 
but difficulties encountered with the nosewheel steering 
system forced the commander to stop the a�rcraft short 
of the term�nal bu�ld�ngs.  One passenger, who was 
asthmat�c, was taken to a local hosp�tal but later d�scharged 
as med�cal treatment was not cons�dered necessary.

The investigation identified the following causal 
factors: 

�. A comb�nat�on of a stuck door safety 
m�crosw�tch plunger and a jammed-on 
a�rsta�rs UP sw�tch caused hydraul�c 
pressure to rema�n appl�ed to the a�rsta�rs 
retraction actuators in-flight.

2. The fa�lure of the hydraul�c seal assoc�ated 
w�th the a�rsta�rs operat�ng mechan�sm 
occurred in-flight; this resulted in the fluid 
contents of the ma�n hydraul�c system be�ng 
discharged as a fine mist into the passenger 
cab�n.

3. At the t�me of the �nc�dent, there were no 
per�od�c �nspect�on or ma�ntenance checks 
requ�red on the a�rsta�rs operat�ng system.

4. The rearward movement of the a�rcraft’s 
CG position beyond the aft limit as specified 
by the operator, was caused by the cab�n 
crew mov�ng passengers towards the rear 
of the cab�n �n an attempt to m�n�m�se the�r 
exposure to the ‘smoke’.

5. There was no requ�rement for cab�n crews 
to obta�n agreement from the commander 
pr�or to mov�ng passengers towards the rear 
of the cab�n although, on th�s occas�on, the 
commander was �nformed of the�r act�ons.

6 The flight crew’s non-adherence to SOPs� 
and assoc�ated checkl�sts put the a�rcraft 
and �ts occupants at unnecessary �ncreased 
r�sk from potent�al handl�ng problems as 
well as risk of fire and prolonged exposure 
to hydraulic fluid mist.

One safety recommendat�on was made.

Findings

�. The crew was properly l�censed and 
qualified to conduct the flight, and the flight 
crew held valid medical certificates.

2. The crew had rested adequately before 
commenc�ng duty.

3. The a�rcraft’s documentat�on was �n order 
and there were no outstand�ng defects 
recorded �n the log.

4. Shortly after takeoff, a hydraul�c connect�on 
assoc�ated w�th the forward left door a�rsta�rs 
sprang a leak and caused the forward part 
of the passenger cabin to fill with hydraulic 
fluid mist.

5. The cab�n crew d�agnosed the m�st as 
‘smoke’.

6. The m�st mostly affected the forward part of 
the cabin, but also entered the flight deck.

7. The cab�n crew reported the ‘smoke’ 
promptly and clearly to the commander v�a 
the �nterphone.

8. Immed�ately after the report of ‘smoke’ had 
been passed to the commander, the a�rcraft’s 

Footnote

� Standard Operat�ng Procedures.
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warning system alerted the flight crew to a 
HYDRAULIC LOW LEVEL cond�t�on.

9. The commander elected to return to 
Ronaldsway, wh�ch was the nearest 
ava�lable a�rport.

10. The flight crew did not comply with 
Standard Operat�ng Procedures regard�ng 
checkl�st use and crew co-ord�nat�on.

��. The commander d�d not act�on the 
HYDRAULIC LOW LEVEL checkl�st 
correctly, and d�d not comply w�th �ts 
�nstruct�ons.

�2. The commander declared to ATC a state 
of urgency (PAN) and, later, emergency 

(MAYDAY), but d�d not use the standard 
rad�otelephony phrases.

�3. Follow�ng deplet�on of the hydraul�c 
system’s contents, flight crew did not 
follow correctly the ‘EMERGENCY AND 
ABNORMAL LOWERING OF LANDING 
GEAR CHECKLIST’.

�4. The crew d�d not assoc�ate the near-
simultaneous low hydraulic fluid quantity 
warn�ng w�th reports of smoke from the 
cab�n.

�5. No rev�ew of ava�lable �nformat�on was 
carried out by the flight crew, and they 
d�d not endeavour to establ�sh whether the 
hydraul�c system problem and the onset of 
‘smoke’ were related.

16. The flight crew did not follow the actions 
proscr�bed �n the company’s Operat�ng 
Manual w�th regard to smoke on board the 
a�rcraft.

17. The flight crew did not action any checklists 
referr�ng to smoke on board the a�rcraft.

�8. After the onset of the ‘smoke’, the cab�n 
crew moved a number of passengers to 
seats towards the rear of the cab�n.

�9. At takeoff, the a�rcraft’s loadsheet �nd�cated 
that the a�rcraft’s CG pos�t�on was at about 
24% MAC; the l�m�ts were 2�% to 29%.

20. The cab�n crew could not recall w�th 
prec�s�on where the passengers were seated 
after they had been moved.

2�. The best est�mate of the new CG pos�t�on 
suggested that �t had moved to between 
30% and 3�% MAC, beyond the company’s 
specified aft limit.

22. The cab�n crew d�d not �nform the 
commander that most of the passengers 
had been re-located �n the rear sect�on of 
the cab�n.

23. The commander did not seek amplification 
of the �nformat�on regard�ng the movement 
of the passengers nor take act�on to 
address the �mpl�cat�ons assoc�ated w�th 
the rearward movement of the a�rcraft’s 
CG pos�t�on.

24. The commander selected the 
Env�ronmental Cond�t�on�ng System packs 
to OFF, w�thout reference to a checkl�st, 
and contrary to the �nstruct�on conta�ned 
�n the ‘FIRE, SMOKE AND FUMES 
WITHIN FUSELAGE CHECKLIST’.

25. An alert from the EGPWS drew the flight 
crew’s attention to the incorrect flap 
sett�ng as the a�rcraft passed below the 
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Decision Height; the flaps were then set 
correctly.

26. Prior to landing, the flight crew were not 
aware that the nose wheel steer�ng system 
was �noperat�ve.

27. The flight crew experienced difficulty 
�n controll�ng the a�rcraft on the ground 
wh�lst manoeuvr�ng the a�rcraft by us�ng 
d�fferent�al thrust and brakes.

28. The commander’s dec�s�on to cont�nue to 
tax� the a�rcraft after land�ng was not �n 
accordance w�th the checkl�st requ�rement 
to keep tax��ng to a m�n�mum.

29. The commander’s dec�s�on to attempt 
to cont�nue to tax� the a�rcraft to the 
stand after land�ng d�d not m�n�m�se the 
occupants’ exposure to the ‘smoke’ or the 
risk of a serious fire.

30. The operator had not brought to the attent�on 
of their flight crews the information 
conta�ned w�th�n the CAA FODCOMs on 
the topic of fire and smoke.

3�. The cause of the hydraul�c leak was not 
identified by the investigation; the seal 
appeared to be undamaged but had been 
�nstalled for a cons�derable per�od of t�me.

32. Pr�or to th�s �nc�dent, there were no per�od�c 
�nspect�ons or ma�ntenance requ�rements 
cover�ng the forward left door safety 
m�crosw�tch.

Safety Recommendations

Safety Recommendation 2006-069

It �s recommended that the C�v�l Av�at�on Author�ty 
adv�ses all operators of Commerc�al A�r Transport 
a�rcraft on the UK reg�ster of the need to ensure 
that the tra�n�ng of cab�n crew members �ncludes 
an awareness that handl�ng problems may result 
from the movement of the a�rcraft’s CG pos�t�on, 
should a significant redistribution of passengers 
be required in flight.  This awareness training 
should �nclude the necess�ty to both �nform and 
seek the approval of the flight crew prior to such a 
redistribution taking place and should be reflected 
�n the appropr�ate Cab�n Crew Safety Manuals.

Safety actions

On 4 May 2006, the CAA suspended the operator’s 
Air Operator’s Certificate (AOC).  The company has 
effect�vely ceased trad�ng and, therefore, no further 
safety recommendat�ons are made to the C�v�l Av�at�on 
Author�ty or Emerald A�rways.
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FORMAL AIRCRAFT ACCIDENT REPORTS
ISSUED BY THE AIR ACCIDENTS INVESTIGATION BRANCH

1/2005 Sikorsky S-76A+, G-BJVX 
near the Leman 49/26 Foxtrot Platform 
in the North Sea on 16 July 2002.

 Published February 2005.

2/2005 Pegasus Quik, G-STYX 
at Eastchurch, Isle of Sheppey, Kent 
on 21 August 2004.

 Published November 2005.

3/2005 Boeing 757-236, G-CPER
 on 7 September 2003.

 Published December 2005.

2006

1/2006 Fairey Britten Norman BN2A Mk III-2 
Trislander, G-BEVT 
at Guernsey Airport, Channel Islands 
on 23 July 2004.

 Published January 2006.

2/2006 Pilatus Britten-Norman BN2B-26 
Islander, G-BOMG, West-north-west of 
Campbeltown Airport, Scotland
on 15 March 2005.

 Published November 2006.

3/2006 Boeing 737-86N, G-XLAG
 at Manchester Airport
 on 16 July 2003

 Published December 2006.

1/2007  British Aerospace ATP, G-JEMC 
10 nm southeast of Isle of Man 
(Ronaldsway) Airport

 on 23 May 2005.

 Published January 2007.


