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INCIDENT

Aircraft Type and Registration:  Boe�ng 737-500, SP-LKA 

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

Year of Manufacture:  �992 

Date & Time (UTC):  4 June 2007 at �007 hrs

Location:  On departure from London Heathrow Airport

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

Persons on Board:  Crew - 6 Passengers - 89

Injuries:  Crew - None Passengers - None

Nature of Damage:  None

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

Commander’s Age:  55 years

Commander’s Flying Experience:  �5,000 hours (of wh�ch 9,000 were on type)
 Last 90 days - 270 hours
 Last 28 days -   65 hours

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

Synopsis

Just after takeoff from Runway 09R at London Heathrow 
Airport (LHR), the pilots noticed that most of the 
�nformat�on on both of the Electron�c Att�tude D�rector 
Indicators (EADI) and Electronic Horizontal Situation 
Indicators (EHSI) had disappeared.  The aircraft 
entered Instrument Meteorolog�cal Cond�t�ons (IMC) at 
about �,500 ft aal, and the co-p�lot had no opt�on but 
to fly using the standby attitude indicator and standby 
compass.  He experienced difficulty in following radar 
headings.  The aircraft returned to land at LHR after a 
flight of 27 minutes.  

The �nvest�gat�on determ�ned that an �ncorrect stand 
pos�t�on had been entered �nto the Fl�ght Management 
System (FMS) during the pre‑flight procedure.

History of the flight

The crew flew from Warsaw to LHR and, after landing, 
tax�ed the a�rcraft to Stand ��4 where the eng�nes were 
shut down at 0838 hrs.  Dur�ng the turnround, the p�lots 
carr�ed out a ‘fast real�gnment’ procedure for the two 
Inert�al Reference Systems (IRSs), wh�ch requ�red a 
ground pos�t�on to be entered.  Th�s was done by the 
co-p�lot on the Fl�ght Management Computer (FMC) 
Control D�splay Un�t (CDU) us�ng the commerc�al 
chart Stand 114 position as the reference.  However, 
although the value of the co-ord�nates entered was 
correct, the long�tude was entered as East �nstead of 
West.  The long�tude co-ord�nate thus entered was 
000° 26’ 53.72” E, a po�nt 0.886º/33.5 nm to the east of 
the actual a�rcraft pos�t�on.
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The a�rcraft, us�ng calls�gn Lot 282, pushed back for the 
return flight to Warsaw and the engines were started, at 
0943 hrs.  Lot 282 was g�ven tax� �nstruct�ons and, at 
�000 hrs, arr�ved at the hold�ng po�nt for Runway 09R 
and stopped on a head�ng of 224ºM.  At �005 hrs, ATC 
�nstructed Lot 282 to g�ve way to another a�rcraft and 
to tax� to hold�ng po�nt November Bravo ��.  

The a�rcraft was g�ven clearance to l�ne up and was 
tax�ed onto the runway.  The departure clearance was 
for a BPK5J Standard Instrument Departure (SID). 
The co-p�lot was the handl�ng p�lot.  Immed�ately after 
takeoff, at �009 hrs, the p�lots not�ced that there was 
almost no information on their EHSIs and EADIs; they 
descr�bed the d�splays as ‘blank’, F�gure �.

Approx�mately 40 seconds after takeoff, the a�rcraft 
entered cloud at around �,500 ft aal and the co-p�lot had 
no option but to fly using the standby attitude indicator 
and standby compass for att�tude and head�ng reference; 
the a�rspeed and alt�tude �nd�cat�ons were unaffected.   
The autop�lots were not ava�lable but autothrottle 
rema�ned ava�lable and �n use.  

The flight deck instrument layout, including the location 
of the standby �nstruments, �s shown �n F�gures 2a 
and 2b.

As the a�rcraft cl�mbed through an alt�tude of 3,000 ft, 
the commander contacted London Term�nal Control 
North East (TCNE) Departures on 118.825 MHz and 
adv�sed that the a�rcraft had a ‘nav�gat�on problem’.  
The controller asked if the aircraft was able to fly a 
head�ng of 055º and the commander repl�ed that they 
could.  The head�ng was ass�gned and the commander 
was instructed to maintain 6,000 ft.  However, after 
about 30 seconds, the controller called Lot 282 and 
adv�sed that the a�rcraft appeared to be track�ng north.  
The reply from the commander was un�ntell�g�ble and 
the controller sa�d he would call the a�rcraft back.  The 
controller now dealt w�th several other a�rcraft before 
calling Lot 282 again.  He advised the commander that 
the a�rcraft was track�ng northwest and �nstructed h�m to 
‘FLY A HEADING OF ZERO FIVE ZERO DEGREES THAT’LL 

BE A RIGHT TURN OF APPROXIMATELY 90 DEGREES’.  
Lot 282 acknowledged the �nstruct�on but, a m�nute 
later, the controller not�ced the a�rcraft was track�ng 

Figure 1

Representat�on of ‘blank’ EADI
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Figure 2a

Fl�ght �nstruments layout, SP-LKA
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Instrument panel layout

approx�mately west.  At th�s stage there were a number 
of exchanges between Lot 282 and the controller �n 
wh�ch �t was apparent that the commander, who was 
mak�ng the rad�o calls, was not able to understand some 
of the �nstruct�ons.  A transcr�pt of these exchanges �s 
prov�ded at Table �.

The controller then asked for the crew’s �ntent�ons and, 
after another exchange, the commander dec�ded to 
return to LHR.  Heading and altitude instructions were 
g�ven.  The alt�tude �nstruct�ons were compl�ed w�th 
and gradually the a�rcraft began to follow the head�ngs.  

F�gure 3 �s a v�ew of the a�rcraft’s radar track, overla�d 
w�th some relevant commun�cat�ons.

At �022 hrs, the controller handed Lot 282 over to a 
ded�cated controller on a d�screte frequency.  The new 
controller �ssued head�ng �nstruct�ons and asked the 
crew if they were able to fly an ILS; the commander 
repl�ed that they could.  Further head�ng �nstruct�ons, 
together w�th alt�tude and speed �nstruct�ons were 
g�ven.  Alt�tude and speed were compl�ed w�th but the 
a�rcraft cont�nued to respond to head�ng �nstruct�ons 
slowly and errat�cally.  The controller attempted to 
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vector the a�rcraft to the west on a head�ng of 260º, 
to allow for an extended final approach track, but the 
a�rcraft ma�nta�ned a head�ng of south and cut across 
the local�ser course for Runway 09L at 90º.  The 
commander then reported that he had “GLIDESLOPE 

ONLY, NO DIRECTION”.  The controller asked the 
crew to turn left on to a northerly head�ng, wh�ch was 
ach�eved, and then on to a head�ng of 060º, to �ntercept 
the localiser.  However, the aircraft continued to fly 
north and aga�n passed through the local�ser at 90º; the 
commander aga�n reported that he had “NO DIRECTION 

ONLY GLIDESLOPE”. 

The controller now adv�sed Lot 282 that he would g�ve 
radar vectors unt�l v�sual contact w�th the runway was 
established.  He issued ‘start and stop’ turn instructions 
and a further descent clearance.  At �032 hrs, the 
commander reported “RUNWAY IS THE GROUND 

IN SIGHT” and was cleared for a v�sual approach to 
Runway, 09L.  However, the controller noticed that the 
aircraft continued to track to the south of the airfield 
and asked the commander to confirm that they were 
approach�ng Runway 09L.  The commander repl�ed �t 
was not �n s�ght and, a moment later, that he was now 
v�sual for Runway 09L.  At �034 hrs, the controller 
�ssued a land�ng clearance for Runway 09L.  In 

TO FROM RECORDED INTELLIGENCE

LOT 282 LONDON AND LOT TWO EIGHT TWO I SEE YOU HAVE NAVIGATION PROBLEMS 
YOU APPEAR TO BE TRACKING TO THE WEST NOW

LONDON LOT 282 TURNING R‑ER RIGHT ON ER WEST LOT ER TURNING LEFT ON WEST 
LOT S ‑ER TWO EIGHT TWO

LOT 282 LONDON LOT TWO EIGHT TWO CAN YOU CONTINUE A RIGHT TURN A RIGHT-
HAND TURN OF ONE EIGHTY DEGREES 

LONDON LOT 282 TURN ER RIGHT NINETEEN DEGREES LOT ER TWO EIGHT TWO

LOT 282 LONDON LOT TWO EIGHT TWO ONE HUNDRED AND EIGHTY DEGREES TO THE 
RIGHT

LONDON LOT 282 TO THE RIGHT ONE EIGHTY DEGREES LOT ER TWO EIGHT TWO

LOT 282 LONDON AND LOT TWO EIGHT TWO WHAT HEADING DO YOU THINK YOU’RE 
FLYING AT THE MOMENT

LONDON LOT 282 NOW IS ER HEADING F ‑THREE THREE ZERO�

LOT 282 LONDON ‑KAY LOT TWO EIGHT TWO RIGHT TURN NOW HEADING ZERO NINER 
ZERO DEGREES

LONDON LOT 282 TURN ER RIGHT ON HEADING ZERO NINE ZERO DEGREES

LOT 282 LONDON AND LOT TWO EIGHT TWO I SEE YOU HAVE NAVIGATION PROBLEMS 
DO YOU HAVE ANY OTHER PROBLEMS FLYING YOUR AIRCRAFT

LONDON LOT 282 ER ONLY THE NAVIGATION

�  During this exchange the controller asked the commander what heading he thought the aircraft was on, and the reply was ‘THREE THREE 
ZERO’, whereas in fact at this time the aircraft was heading approximately 030º.

Table 1

R/T commun�cat�ons: Lot 282 and North East Term�nal Control between �0�4 hrs and �0�6 hrs
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the meant�me, the ATC Ground Superv�sor became 
concerned that the a�rcraft appeared as though �t m�ght 
be landing on Runway 09R, and asked for the traffic to 
be cleared from the runway.  In the event, at �035 hrs, 
the a�rcraft landed on Runway 09L and tax�ed to a 
park�ng stand.
 

Post flight

The passengers d�sembarked and a ma�ntenance 
eng�neer, sub-contracted to the operator, attended the 
a�rcraft.  The p�lots adv�sed h�m that the nav�gat�on 
systems all appeared to be operat�ng normally and, w�th 
no fault now apparent, the a�rcraft was prepared for 

Figure 3

Radar track of LOT 282
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dispatch.  However, the locally based engineer was not 
qualified to clear the Technical Log entry made by the 
crew relat�ng to the event, and the a�rcraft was delayed 
until an appropriately qualified engineer arrived from 
the operator.

Aircraft navigational equipment description 

The a�rcraft �s equ�pped w�th an Electron�c Fl�ght 
Instrument System (EFIS) and standby att�tude, alt�tude 
and a�rspeed �nstruments.  A d�rect read�ng magnet�c 
standby compass �s mounted above the glaresh�eld on 
the w�ndscreen’s centre post. 

Two �ndependent IRSs are �nstalled and one FMC.  
IRSs are controlled through a Mode Select Un�t (MSU), 
w�th system �nformat�on be�ng d�splayed on an IRS 
D�splay Un�t (ISDU) located on the aft overhead panel, 
F�gure 4.  

The IRSs prov�de att�tude, head�ng, accelerat�on, vert�cal 
speed, ground speed, track, present pos�t�on and w�nd 
data to the a�rcraft systems.  They are the sole source of 
att�tude and head�ng �nformat�on, w�th the except�on of 
the standby �nstruments.  

An IRS must be �n�t�al�sed w�th present pos�t�on 
�nformat�on before �t can funct�on �n the nav�gat�on 
(NAV) mode.  Th�s data �s normally entered by a crew 
member through the FMC CDU, although �t can also 
be entered through the ISDU and the a�rcraft must be 
stat�onary wh�lst the IRSs al�gn.  Th�s may take up to 

10 minutes.  However, during ‘transit’ turnarounds, a 
30 second fast real�gnment and zero�ng of groundspeed 
error may be carr�ed out.  The procedure for th�s �s 
to sw�tch both IRSs from NAV to ALIGN, and then 
to enter the a�rcraft’s current pos�t�on �nto the ‘box 
prompts’ prov�ded on the Pos�t�on In�t�al�sat�on page 
of the FMC; NAV �s then re-selected on the MSU and 

al�gnment �s completed after approx�mately 30 seconds.  

If an entered pos�t�on �s not w�th�n 4 nm of the a�rport 

pos�t�on, a FMS alert�ng message VERIFY POSITION 

�s d�splayed on the CDU scratchpad.  Th�s message 

can be cleared by press�ng the CLR key on the CDU.  

Whenever an FMA alert�ng message �s generated, there 

�s an assoc�ated amber message l�ght on the p�lot’s 

�nstrument panel and a MSG l�ght on each CDU.  

If the a�rcraft moves before al�gnment �s complete, 

an FMS alert�ng message IRS MOTION �s d�splayed 

�n the CDU scratchpad.  Th�s message can be cleared 

by press�ng the CLR key on the CDU.  The ALIGN 

light on the MSU will flash and will not stop flashing 

unt�l the mode select sw�tch �s moved to OFF.  After 

30 seconds the mode select sw�tch may be moved to 

ALIGN or NAV to reset the al�gnment.

There are two �nternal IRS compar�son tests.  F�rstly, 

�f the entered pos�t�on does not agree w�th the last 

pos�t�on, to w�th�n one degree of long�tude and half a 

degree of lat�tude, then the test w�ll fa�l.  In th�s case 

the ALIGN lights will flash to alert the crew.  If the 

same pos�t�on �s re-entered then the al�gnment process 

w�ll beg�n.  Secondly, the entered lat�tude and the 

system-computed lat�tude are compared.  If th�s test 

fa�ls, the pos�t�on may be re-entered but �f �t aga�n fa�ls, 

the ALIGN l�ght and the FAULT l�ght on the MSU w�ll 

�llum�nate as a steady l�ght.  

If the aircraft is in flight and the NAV mode is lost, 

att�tude and head�ng �nformat�on can be recovered 

by select�ng att�tude (ATT) on the MSU.  After 

approx�mately 30 seconds of stra�ght and level 

un‑accelerated flight, the attitude reference will return.  

Heading can also be recovered by manually entering 

the current head�ng, although, �f th�s �s done, per�od�c 

cross-checks are requ�red to correct for dr�ft.   
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Locat�on of the IRSDU on the aft overhead panel
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This particular aircraft was fitted with a single FMC.  
IRS data �s suppl�ed to the FMC and used to calculate 
the ‘FMS pos�t�on’; no updat�ng from rad�o sources 
�s poss�ble on the ground.  When a TO/GA sw�tch 
�s pressed on takeoff, the FMS pos�t�on updates 
automat�cally but, �f the IRS pos�t�on �s not val�d, th�s 
feature w�ll not work.

The normal display on the pilot’s EHSIs for departure 
would be the MAP mode.  To be able to d�splay ILS 
information on the EHSI, either full compass rose or 
expanded ILS mode needs to be selected.  However, 
without valid IRS data, the EHSI displayed information 
�s l�m�ted to the ILS course (LOC) and beam (G/S) 
scales. ILS �nformat�on may also be d�splayed on 
the ADI.  Although the a�rcraft was del�vered w�th a 
Standby Horizon Indicator that could display ILS data, 
the indicator fitted to SP‑LKA at the time of the incident 
was not capable of d�splay�ng such data.

Manufacturer’s data

The a�rcraft manufacturer conducted an analys�s of 
the data from the FDR and concluded that the fa�lures 
reported were as a result of the a�rcraft hav�ng departed 
w�th the IRSs �n ALIGN mode.   They suppl�ed the 
follow�ng �nformat�on:

‘If the IRU data is Non Computed Data (NCD) 
as we assumed due to IRU being in ALIGN 
mode, EFIS will remove IRU related data but 
it will not display IRU related Flags on EADI 
or EHSI.  With IRU data being NCD, EFIS will 
remove horizontal line, pitch lines, roll pointer 
and sky/ground shading from the EADI.   Flight 
path angle, Acceleration, Pitch Limit display 
and TCAS RA commands are also removed from 
EADI.  

If the IRU data is INVALID or FAILURE WARN 
(FW), then EFIS response will be similar to IRU 
data being NCD except that EFIS will display 
ATT Flag on EADI, HDG Flag on EHSI.  We 
expect EHSI VOR Flag will also be displayed as 
HDG data to VHF Nav receivers will be FW.’

At �006 hrs, the head�ng and att�tude parameters 
suppl�ed to the FDR became NCD.  These parameters 
d�d not recover unt�l after eng�ne shutdown at the 
end of the flight.  At 1007 hrs, with the aircraft at 
the hold pr�or to takeoff, the FDR recorded a new 
Fl�ght Management System (FMS) a�rcraft pos�t�on, 
whose co-ord�nates related to a po�nt �n the v�c�n�ty 
of Stand 114 at LHR.  There was no further change of 
the recorded FMS pos�t�on after th�s t�me.

Aerodrome information

London Heathrow Airport has two parallel easterly 
runways, des�gnated 09R and 09L.  In normal two 
runway operat�on, one runway �s used for land�ng 
a�rcraft and the other for depart�ng a�rcraft.  

All the �nternat�onal a�rports �n the London area 
are located close� to the Pr�me Mer�d�an (0º).  The 
aerodrome reference point for LHR is 51° 28.39 N, 
000° 27.4� W, and for Stand ��4, 5�° 28’ �7.68” N, 
000° 26’ 53.72” W.  There are a few other major 
�nternat�onal a�rports �n Europe and one �n Afr�ca wh�ch 
also l�e w�th�n half a degree, east or west, of the Pr�me 
Mer�d�an.  

Footnote

� ie, London Heathrow, London Luton, London Stansted, London 
Gatw�ck and London C�ty A�rports are all w�th�n 30’ of long�tude of 
the Pr�me Mer�d�an. 
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Radio telephony communications

International standards

The requirements for language proficiency for 
operat�onal personnel are deta�led �n ICAO Annex �.  
In 2003, ICAO set a deadl�ne of March 2008 for 
proficiency in Level 4 (operational) and above English 
for all pilots flying international routes, and ATC 
controllers serv�ng �nternat�onal a�rports and routes.  
The proficiency scale ranges from Level 1 to Level 6, 
with guidelines published for pronunciation, fluency, 
structure, vocabulary, comprehens�on and �nteract�on.  
ICAO w�ll requ�re that Level 4 p�lots are reassessed on 
the�r ab�l�t�es every three years, Level 5 p�lots every 
s�x years, wh�le at Level 6, no further assessment of a 
p�lot’s Engl�sh language ab�l�ty �s deemed necessary.  
Thus, the Level 4 (operational) proficiency is considered 
as a m�n�mum ‘stepp�ng stone’ to h�gher levels.  

Although the main benefit of high international 
standards of av�at�on Engl�sh �s that commun�cat�ons 
between a�rcraft and controllers are fully understood, 
part�cularly when non-standard words and phrases are 
used, it also has the benefit of increasing the situational 
awareness of flight crews in relation to other aircraft, 
both �n the a�r and on the ground.

For those States not able to comply by March 2008, full 
�mplementat�on �s due to be completed by March 20��.  
The Polish Civil Aviation Office (CAA) are due to 
spec�fy a date by wh�ch they w�ll comply w�th the ICAO 
requirement for English language proficiency.  

General

Record�ngs of the commun�cat�ons between the 
a�rcraft and ATC were ava�lable for the �nvest�gat�on.  
The qual�ty of the transm�ss�on s�gnal was good but a 
number of the exchanges were m�sunderstood, probably 
as a result of language difficulties.  

Air traffic control 

After takeoff on the incident flight, the commander first 
contacted TCNE at �0�2 hrs and adv�sed that he had 
a ‘nav�gat�on problem’.  At th�s t�me the TCNE sector 
was busy and the controller was operat�ng under a h�gh 
workload.  The controller �ssued head�ng �nstruct�ons to 
Lot 282 and cont�nued to control other a�rcraft �n the 
sector.  As Lot 282 tracked north �nstead of north-east �t 
came into conflict with another aircraft and this resulted 
in a Short Term Conflict Alert (STCA) being activated.   
The conflict was resolved by revised instructions being 
g�ven to the other a�rcraft.  

When the controller real�sed that Lot 282 was not 
follow�ng �ts ass�gned head�ng, he contacted the a�rcraft 
again and issued further heading instructions.  However, 
it became apparent that Lot 282 was having difficulty 
follow�ng these �nstruct�ons.  Later, the controller asked 
Lot 282 whether there were any other problems and 
rece�ved the reply ‘only nav�gat�on problem’.  

Once the dec�s�on had been made that the a�rcraft would 
return to LHR, a handover to a dedicated controller 
was implemented.  However, the full extent of the 
difficulty that the aircraft was having in complying with 
ATC �nstruct�ons was not passed on to the ded�cated 
controller.  He attempted to vector Lot 282 to the west, 
to �ntercept the local�ser course for the ILS approach 
to Runway 09L, but the a�rcraft d�d not comply w�th 
the head�ng �nstruct�ons and tracked south across the 
local�ser for Runway 09L at a 90 degree angle.  The 
controller then attempted to gu�de Lot 282 back towards 
the local�ser, by g�v�ng a north-easterly head�ng, but th�s 
was also unsuccessful.  He then started to give ‘start 
and stop’ turn �nstruct�ons and descended the a�rcraft to 
�,500 ft.  Th�s put Lot 282 �nto a pos�t�on from wh�ch 
the crew could visually acquire the airfield.  
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Throughout the flight, the crew did not request, and 
ATC d�d not offer Lot 282 any weather �nformat�on or 
pos�t�onal �nformat�on other than, on one occas�on, ATC 
adv�sed the d�stance to go to Runway 09L.  

Recorded information

The aircraft was fitted with a 25‑hour Universal Flight 
Data Recorder (UFDR) and a 30-m�nute Cockp�t Vo�ce 
Recorder (CVR).  Both recorders were removed from 
the a�rcraft and successfully downloaded at the AAIB.  
The CVR c�rcu�t breaker was not pulled �mmed�ately 
after the a�rcraft parked and consequently the CVR 
record�ng conta�ned only post-land�ng cockp�t sounds 
and crew speech.  Th�s had overwr�tten record�ngs from 
the incident flight.  Data, however, was recovered for the 
flight from the FDR.  

Pr�mary and Secondary Surve�llance Radar (SSR) 
data had been recorded for the incident flight, and 
prov�ded �nformat�on about pos�t�on, alt�tude and 
speed.  The selected alt�tude and speed (IAS, TAS and 
Mach No) or�g�nated from the Mode S transponder on 
the a�rcraft and form part of the Alternat�ve Downl�nk 
A�rcraft Parameters (DAP) set of parameters.  The other 
parameters of the Alternat�ve DAP set, �e, roll angle, true 
track angle and magnet�c head�ng, normally prov�ded by 
the a�rcraft’s IRUs, were unava�lable.  F�gure 3 shows 
the a�rcraft’s track (der�ved from the radar data) together 
w�th extracts from the rad�o transm�ss�ons between the 
aircraft, London Control and Heathrow Director.

A t�me h�story of sal�ent parameters from the FDR for 
the incident flight is shown at Figure 5, starting three 
m�nutes before the shutdown at the end of the prev�ous 
flight.  Of note is the following: 

-	 the d�fference �n recorded long�tude between 
the shutdown at 08:40:�3 hrs and start-up for 
the incident flight at 09:44:41 hrs

-	 the loss of IRU sourced data at �0:06:38 hrs, 
wh�le the a�rcraft was �n the hold area for 
Runway 09R

-	 a step change �n the FMS a�rcraft pos�t�on at 
�0:07:47 hrs, wh�ch rema�ned constant for the 
rest of the flight

The recorded pos�t�ons from the FMS at shutdown from 
the previous flight, together with the FMS position at 
start‑up and at the hold for the incident flight, are given 
�n Table 2 and �llustrated �n F�gure 6.  The d�fference 
between these po�nts �s the change �n long�tude from West 
(positioning the aircraft at Heathrow) to East (positioning 
the a�rcraft �n the R�ver Thames, east of T�lbury).  Other 
pos�t�ons of note �n Table 2 are when the a�rcraft was at 
the hold and when th�s pos�t�on was updated. 

The FMS pos�t�on �s recorded every second on the FDR 
at a resolut�on of 2.7466E-03°, wh�ch equates to 305 m �n 
lat�tude and �90 m �n long�tude, at a lat�tude of 5�.47°).  
Th�s man�fests �tself as a course and stepped track when 

UTC TIME FMS POSITION  (WGS84)
(HH:MM:SS) Latitude Longitude

08:40:�3 [shutdown] N 5�°28’06.73” W 0°26’5�.7�”
09:44:4� [startup] N 5�°28’�6.62” E 0°26’5�.7�”
�0:07:47 [at hold] N 5�°27’56.85” E 0°24’23.39”
�0:07:48 [updated pos�t�on at hold] N 5�°28’�6.62” W 0°27’0�.59”

Table 2
SP‑LKA FMS positions at Heathrow
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Figure 5

A t�me h�story of sal�ent parameters from the FDR
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plotted, as the a�rcraft moves another 305 m or �90 m �n 
lat�tude and long�tude respect�vely, from the last recorded 
pos�t�on.  Th�s �s seen �n F�gure 7a, wh�ch shows the 
a�rcraft's ground track (�n red) as �t tax�ed to the stand after 
the landing from the previous flight.  Figure 7a also shows 
a plot of the ground track der�ved from groundspeed and 
head�ng.  The d�fference between the two �llustrates the 
FMS position error at the end of the flight2.

F�gure 7b shows the FMS pos�t�on track (�n green) for 
the incident flight as the aircraft taxied from the stand to 
the hold�ng po�nt for runway 09R.  F�gure 7c shows these 
same pos�t�ons plotted after be�ng transposed �n long�tude 

Footnote

2 The flight recorder system records heading from the general 
purpose output bus of e�ther the left or r�ght EFIS, depend�ng on 
the Captain’s selection, which, for this flight, had been switched to 
the left EFIS.  The left IRU �s the source of head�ng, p�tch and roll 
�nformat�on to the left EFIS.

(�e correct�ng for the east/west d�fference at startup) 
together w�th a plot of the ground track der�ved from 
groundspeed and head�ng (blue).  A s�ngle po�nt (blue) �n 
F�gure 7c (adjacent to the term�nal) represents the updated 
FMS pos�t�on when the a�rcraft was at the hold�ng area. 

F�gure 8 shows some FDR parameters �n deta�l, start�ng 
w�th the a�rcraft at the hold.  At �0:06:25 hrs [A], the 
brakes were released and the a�rcraft moved slowly 
forward, turn�ng to the left though 224ºM before the 
head�ng and other IRU sourced parameters became NCD 
[B].  At �0:07:20 hrs, the commander [C] transm�ts a 
reply to ATC just before reapply�ng the brakes and 
stopp�ng at hold NB�� [D].  Wh�le wa�t�ng at th�s 
po�nt, the a�rcraft’s pos�t�on �s updated �n the FMS [E]. 
This position remains fixed as the brakes are released 
30 seconds later [F] and the a�rcraft l�nes up and takes 
off from Runway 09R.

Figure 6

FMS positions at Heathrow  
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Information from the pilots

The p�lots were �nterv�ewed by the AAIB some three 
hours after the �nc�dent.  The follow�ng account of 
events was comp�led us�ng �nformat�on prov�ded by the 
crew dur�ng AAIB �nterv�ews, operator’s �nterv�ews, 
through the operator’s �nternal report�ng procedures and 
subsequent quest�ons.  

The commander had been flying this aircraft type for this 
operator for fifteen years.  The co‑pilot had been flying 
the type for s�x years.  Everyth�ng had been normal on 
the inbound flight.  

A fast real�gnment was carr�ed out on the stand at 

Heathrow by the co‑pilot before pushback, using the 

stand pos�t�on obta�ned from a commerc�al chart.  There 

were no abnormal�t�es and the pos�t�on d�d not need to 

be re-entered.  There was no problem dur�ng the tax� 

and no attempt was made to re-al�gn the IRSs before 

departure.  At the hold�ng po�nt the attent�on of the p�lots 

was on the other traffic in the vicinity of the aircraft and 

not necessarily on the flight instruments. 

 

Everyth�ng on the a�rcraft appeared normal unt�l just 

after rotation when the EADIs and the EHSIs ‘blanked’, 

Figure 7a Figure 7b

Figure 7c
GROUND TRACK

FMS POSITION - PREVIOUS FLIGHT

FMS POSITION - INCIDENT FLIGHT STARTUP & TAXI

FMS POSITION - TAXI (TRANSPOSED IN LONGITUDE)

FMS POSITION - UPDATED POSITION AT HOLD
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Figure 8

Selected FDR parameters
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although the speed tape rema�ned ava�lable.  Both 

FMC CDUs also ‘blanked’.  There were no assoc�ated 

warn�ngs or caut�ons at th�s po�nt, nor any throughout 

the rest of the flight.  

The co‑pilot continued to fly the aircraft by reference 

to the standby �nstruments.  The commander dec�ded 

not to take control so that he would have extra capac�ty 

to deal with the problem.  He made contact with ATC 

and sa�d that the a�rcraft had a ‘nav�gat�on problem’ but 

d�d not declare an emergency because he felt that the 

s�tuat�on d�d not warrant �t.  

The autop�lots were not ava�lable but the autothrottle 

was operat�ve.  The commander looked up at the 

overhead panel and not�ced that there were no l�ghts 

on the IRSDU and that the whole un�t was dark and 

appeared to be unpowered.  It was dec�ded, when �t 

became apparent that the flight could not continue, that 

the aircraft would return to LHR.   The aircraft was in 

IMC from shortly after takeoff unt�l a short t�me before 

land�ng.  ATC gave the a�rcraft radar vectors unt�l v�sual 

contact was establ�shed.  The commander cons�dered 

that ATC were helpful throughout the flight.  

After land�ng, the a�rcraft tax�ed to a park�ng pos�t�on 

and, just as �t came to a stop, the �nstruments returned 

to normal.  After shutdown the p�lots were told by a 

cab�n crew member that a passenger had been us�ng 

a mob�le telephone before takeoff and cons�dered that 

�t was poss�ble the telephone had �nterfered w�th the 

nav�gat�on systems.  

Engineering examination

The a�rcraft operator sent two exper�enced av�on�c 

engineers to LHR and, together with the AAIB, the 

a�rcraft manufacturer and the operator’s Ma�ntenance 

Control staff, carr�ed out very extens�ve test�ng of 

the a�rcraft’s nav�gat�on systems.  No faults were 
found.  The following day, the aircraft was flown on a 
non‑revenue flight to the operator’s maintenance base 
�n Warsaw.  A further two days of �ntens�ve system 
test�ng was carr�ed out but no fault could be found or 
�nduced.  As a precaut�on, the operator replaced both 
IRS un�ts and sent them to the manufacturer’s repa�r 
fac�l�ty �n the UK.  No faults were found �n e�ther un�t.  
The a�rcraft was returned to revenue serv�ce and has 
been operat�ng sat�sfactor�ly w�th no further nav�gat�on 
system faults be�ng reported. 

Analysis

General

There were two ma�n sources of �nformat�on regard�ng 
the events on this flight: the recorded data and the reports 
from the p�lots.  In some respects, the �nformat�on from the 
two sources was not cons�stent.  The a�rcraft manufacturer 
was not able to suggest any fa�lure, or comb�nat�on of 
fa�lures, wh�ch would have caused the events to occur as 
the p�lots descr�bed them, and no techn�cal defects were 
d�scovered dur�ng the exam�nat�on of the a�rcraft and �ts 
nav�gat�onal equ�pment.  In summary, no techn�cal cause 
for the loss of the nav�gat�onal data could be found.  
Thus, there rema�ns a d�screpancy between the p�lots’ 
recollect�ons and the recorded events.  

The s�ngle error made by the co-p�lot dur�ng the 
pre‑flight preparation initiated the subsequent 
problems.  Th�s was the use of ‘E’ �nstead of ‘W’ when 
the long�tude co-ord�nates were entered �nto the FMS.  
The a�rports around London, because of the�r prox�m�ty 
to the Prime Meridian, can lead flight crews to make 
such co-ord�nate entry errors of th�s nature.  It �s of note 
that the operator’s route network �s such that there are 
few dest�nat�ons to the west of the Pr�me Mer�d�an and 
hence the major�ty of long�tude co-ord�nates that need 
to be entered would be ‘east�ngs’.
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Because the geograph�c error was less than �º, the only 
alert apparent to the crew would have been a VERIFY 
POSITION scratchpad message.  The co-p�lot d�d not 
recollect hav�ng seen the message, a message that can 
eas�ly be cleared and wh�ch m�ght have been d�sm�ssed 
as an automated response, w�thout cons�derat�on of 
the reason for the message.  Wh�le the a�rcraft was 
tax��ng, the IRSs were �n NAV mode, ev�denced by the 
tax� route hav�ng been accurately recorded as a ser�es 
of headings and groundspeeds, Figure 7c.  However, 
all the recorded ev�dence, and the analys�s from the 
manufacturer, suggests that the a�rcraft took off w�thout 
the IRSs be�ng �n NAV mode.  Therefore, �t �s h�ghly 
l�kely that they were e�ther �n ALIGN mode or OFF.  
The �nvest�gat�on has attempted to expla�n how th�s 
m�ght have occurred.  

Pre-takeoff

At �000 hrs, the a�rcraft stopped short of Tax�way Y on 
a head�ng of 224º.  At �006 hrs, the FDR data recorded 
the IRS der�ved parameters as NCD.  Th�s �s the po�nt 
at wh�ch the IRSs were probably selected from NAV 
mode.  Shortly after th�s, the recorded FMS pos�t�on 
changed to that of Stand ��4, after wh�ch �t d�d not 
change again for the remainder of the flight.  The only 
source of pos�t�on �nformat�on for the FMS at th�s stage 
of flight, with the aircraft on the ground, was either 
from IRSs or from a manual crew entry.  The recorded 
ev�dence �s cons�stent w�th a manual entry of the new 
pos�t�on �nto the FMS or the ISDU, but the p�lots state 
that th�s d�d not occur.  

Wh�le tax�ng to the runway, the p�lots would not have 
expected to have seen the departure route on the�r 
EHSI MAP displays, because they were most likely 
selected to a short range, w�th head�ng up, and the�r 
departure route would lay behind them.  However, 
when the a�rcraft was wa�t�ng near the hold, �t was on 

a head�ng of 224º, and �t should have been poss�ble for 
the p�lots to have seen at least the start of the route 
displayed.  However, if the route was not represented, 
th�s m�ght have acted as a mental tr�gger for a p�lot to 
attempt to re-enter a pos�t�on.  In th�s s�tuat�on, should 
a p�lot attempt a fast real�gnment of the IRSs, he would 
need to have selected ALIGN before enter�ng the new 
pos�t�on, and then re-select NAV; there should be no 
movement of the a�rcraft throughout the process unt�l 
al�gnment �s completed. 

At �005 hrs, ATC �ssued an �nstruct�on to Lot 282 to 
g�ve way to another a�rcraft and then to tax� to the hold 
at NB��.  At �006 hrs, the a�rcraft started to move 
slowly and, w�th�n a few seconds, the recorded IRS 
parameters became NCD.  Therefore, �t would appear 
that at just the t�me when the IRSs were apparently be�ng 
re-al�gned, the a�rcraft started to move.  The a�rcraft 
stopped mov�ng at �007:20 hrs and at �007:50 hrs �t 
was recorded that the FMS pos�t�on changed.  Thus, the 
real�gnment of the IRSs wh�le the a�rcraft was mov�ng 
would expla�n why the IRS parameters rema�ned NCD 
and the FMS pos�t�on d�d not update. 
 
The takeoff

When the IRSs are �n ALIGN mode (IRSs data be�ng 
NCD), the EFIS d�splays w�ll show very l�m�ted 
�nformat�on, F�gure �.  For approx�mately two m�nutes 
before LOT 282 took off, the p�lots’ d�splays were 
probably �n th�s cond�t�on.  As the p�lots were busy 
watching for other traffic and lining the aircraft up 
on the runway, �t �s poss�ble ne�ther one looked at the 
d�splays dur�ng th�s per�od.  As the a�rcraft accelerated 
along the runway, �t �s l�kely that the commander’s 
attent�on would have been focussed on h�s ASI.  It was 
probably only when the a�rcraft rotated on takeoff that 
the co-p�lot would have looked down or seen that no 
att�tude or nav�gat�onal �nformat�on was ava�lable.  
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The commander reported that the IRSDU was not 
�llum�nated and appeared not to be powered.  There 
would not usually be any l�ghts show�ng on th�s 
panel during flight, unless a failure light is triggered.  
However, there is also a display on the IRSDU which 
shows the a�rcraft’s pos�t�on �n d�g�tal form, and th�s 
may be selected to a number of d�fferent �nformat�on 
sources.  W�th the IRSs �n ALIGN mode for an extended 
per�od, �t would be expected that the ALIGN l�ghts 
would flash.

Difficulties experienced by the pilots

The p�lots appeared confused by what had occurred and 
had to fly the aircraft in IMC using only the standby 
�nstruments for head�ng and att�tude reference.  P�lots 
of modern EFIS equipped aircraft do not routinely fly 
the�r a�rcraft us�ng a bas�c �nstrument presentat�on and 
w�thout a map d�splay.  When suddenly presented w�th 
such a s�tuat�on, p�lots w�ll need t�me to adapt the�r 
�nstrument scan and a h�gher level of crew co-ord�nat�on 
to enable them to conduct a safe �nstrument approach.  
The commander also had some difficulty with 
comprehend�ng comprehend�ng and commun�cat�ng 
w�th ATC.  At the t�me, h�s workload was h�gh and 
he was under stress, both factors wh�ch would have 
contr�buted to h�s problem.

When the co-p�lot real�sed that the normal head�ng 
and att�tude references were not ava�lable, he qu�ckly 
reverted to us�ng the standby �nstruments. The 
commander dec�ded that the co-p�lot should cont�nue 
to fly the aircraft to allow himself extra capacity to 
manage the fa�lure.  After takeoff, w�th the a�rcraft �n 
a cl�mb�ng att�tude and about to enter cloud, v�sual 
references would have been l�m�ted.  The standby 
att�tude �nstrument �s small and located on the left s�de 
of the flight deck, making it difficult to use from the 
co-p�lot’s s�de.  The head�ng reference was obta�ned 

from the standby compass, an �nstrument wh�ch �s 
relatively easy to read in straight and level flight but 
difficult in turns.  To turn onto a specific heading it 
�s generally necessary to use a t�med turn techn�que.  
Furthermore, because the compass card �s vert�cally 
mounted, the d�rect�on of turn �s often m�s�nterpreted.   
This was demonstrated when, for the first few heading 
�nstruct�ons from ATC, the a�rcraft turned �n the 
oppos�te d�rect�on.   In contrast, the normal �nstruments 
were ava�lable for alt�tude and speed, and �nstruct�ons 
relat�ng to these were compl�ed w�th throughout.  

During the flight the pilots continued to have difficulty 
�n comply�ng w�th head�ng �nstruct�ons and were not 
able to fly the aircraft to intercept the ILS course 
to Runway 09L.  To attempt an �ntercept w�th the 
navigation system in this degraded configuration, 
w�thout d�rect head�ng reference, would requ�re a 
h�gh level of crew co-ord�nat�on.  In fact, because of 
the non-compl�ance w�th the head�ng �nstruct�ons, the 
a�rcraft crossed the ILS course at 90º, wh�ch would 
have made the task of �ntercept�ng �t almost �mposs�ble.   
The p�lots had l�ttle �dea of the�r pos�t�on and, after 
a few m�nutes, they were ent�rely dependent on ATC 
for the�r nav�gat�on.  ILS DME range �nformat�on was 
ava�lable but the p�lots were offered no �nformat�on 
from ATC, other than track m�les to run, about the�r 
geograph�cal locat�on.  It would have helped the�r 
s�tuat�onal awareness �f the�r locat�on relat�ve to the 
a�rport and updated weather �nformat�on had been 
g�ven to them.  Eventually, once the p�lots establ�shed 
v�sual contact w�th the ground and then the a�rport, 
they were able to locate the runway.

Air traffic control 

The TCNE departure controller at LHR already had a 
h�gh workload at the t�me th�s �nc�dent started and the 
declared ‘nav�gat�on problem’ was more severe than he 
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anticipated.  He stated afterwards that, if the pilot had 

sa�d there was an ‘�nstrument problem’, then h�s own 

response m�ght have been d�fferent.  Furthermore, the 

a�rcraft d�d not declare a MAYDAY, even when asked 

specifically if there were any other problems.  It is 

poss�ble that, at th�s stage, the commander d�d not real�se 

that h�s a�rcraft was not follow�ng ATC �nstruct�ons.  

When �t became apparent to the controller that the 

a�rcraft was not comply�ng w�th head�ng �nstruct�ons, 

�t should have been an �nd�cat�on that the problem was 

more severe than he had thought �n�t�ally.  

The elapsed t�me from the declarat�on of the nav�gat�on 

problem unt�l the handover to the ded�cated controller 

was �0 m�nutes.  When the ded�cated controller took over 

from the TCNE departure controller, he d�d not have a full 

knowledge about the a�rcraft’s lack of response to head�ng 

instructions.  He therefore continued to give vectors to the 

a�rcraft, expect�ng that h�s �nstruct�ons would be followed.  

He was also advised by the commander that the aircraft 

would be able to conduct an ILS approach.  When the 

a�rcraft fa�led to comply w�th the ass�gned head�ng, and 

crossed through the local�ser at a range of �4 nm, h�s plan 

to establish the aircraft gradually was compromised.  He 

turned the a�rcraft back towards the a�rport onto a new 

intercept heading, but this made the task more difficult 

because the a�rcraft was closer to the a�rport w�th fewer 

track m�les to run.  The commander had adv�sed that he 

had ‘no d�rect�on, only gl�deslope’ and, wh�le rece�v�ng 

vectors, the a�rcraft crossed through the local�ser three 

t�mes.  The controller then started to g�ve ‘start and stop 

turn’ �nstruct�ons wh�ch eventually succeeded �n plac�ng 

the a�rcraft �n a pos�t�on from wh�ch v�sual contact w�th 

the a�rport could be ma�nta�ned. 

Wh�le the a�rcraft was be�ng vectored, �t was gett�ng 

nearer to the a�rport and was descend�ng, under 

ATC �nstruct�ons, w�thout follow�ng any recogn�sed 

procedure.  Th�s was an undes�rable s�tuat�on and was 
only resolved because v�sual contact was establ�shed 
by the p�lots.  The s�tuat�on arose because ATC d�d 
not �n�t�ally understand the nature of the a�rcraft’s 
problem; this was compounded by the difficulty of 
obta�n�ng �nformat�on from the p�lots because of the�r 
l�m�ted command of Engl�sh.  The commander d�d not 
declare a MAYDAY, so the a�rcraft was not treated as 
an ‘emergency’ aircraft.  However, it should have been 
poss�ble for ATC to have recogn�sed earl�er that the 
a�rcraft was not able to comply w�th �nstruct�ons, even 
�f the p�lots appeared to th�nk otherw�se, and to have 
treated �t as though a MAYDAY had been declared.   

Aircraft 

The position entered by the pilots at LHR had a longitude 
error of less than one degree; there was no lat�tude error.   
The FMC would have recogn�sed the entry made when 
the a�rcraft was on stand as �ncorrect, because the locat�on 
entered was more than 4 nm from the a�rport, and would 
have generated a VERIFY POSITION message on the 
‘scratchpads’ of the CDUs.  There �s no ‘attent�on getter’ 
for th�s message and �t may be eas�ly cleared by e�ther 
p�lot press�ng the CDU CLR key.  Scratchpad messages 
can appear very frequently in some phases of flight.  It 
�s l�kely that they are somet�mes cleared by p�lots as an 
automated act�on, w�thout the content hav�ng been g�ven 
sufficient consideration.  On this occasion, it is possible 
that e�ther the message was not seen, or �t was seen but 
was deleted w�thout any further act�on be�ng taken.  The 
IRS �nternal compar�son tests would both have been 
passed, the first because the longitude error was less than 
one degree and the second because there was not any 
lat�tude error.  The IRS would, therefore, have completed 
�ts al�gnment and the FMS could have appeared to the 
p�lots to have been operat�ng normally w�th the EADI 
and the FMC CDU d�splay�ng all the usual �nformat�on.  
The EHSI display, assuming it was in MAP mode and set 
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to a short range, would not have shown the runway and 
departure route.  However, at this stage there is normally 
only a l�m�ted amount of �nformat�on �n v�ew, so �t may 
not have looked noticeably different from usual.  Had 
a cross-check of the departure route been carr�ed out 
pr�or to leav�ng the stand, th�s would have shown up the 
error, but otherw�se the p�lots would probably not have 
specifically referred to the EHSI while manoeuvring on 
the ground.

Other

Although much of the difficulty in R/T communication 
may be expla�ned by the added workload and stress on 
the p�lots, th�s �nc�dent shows the problems that can 
ar�se when there �s a lack of understand�ng between 
controllers and flight crews.  The introduction of 
language proficiency standards should ensure that 
all operational personnel are qualified to a minimum 
and competent standard requ�red for the task be�ng 
undertaken.

The fact that a passenger may have been us�ng a mob�le 
telephone before takeoff �s not l�kely to have had any 
bear�ng on th�s event, as the erroneous FMS pos�t�on 
was entered when the a�rcraft was at the stand, before 
the passengers had boarded the a�rcraft.  Furthermore, 
shortly after the t�me at wh�ch the IRS NAV funct�on 
was lost, the pos�t�on of the FMS was updated w�th a 
position close to the original stand position at Heathrow.  
Th�s pos�t�on could only have been manually generated 
and entered.  

Conclusion

A fairly simple error in the pre‑flight procedure of entering 
the a�rcraft’s pos�t�on �nto the IRS went undetected 
and led to a ser�ous �nc�dent.  Better cross-check�ng 

procedures, e�ther when �n�t�ally enter�ng data or by 

conduct�ng a check of the entered route aga�nst that 

d�splayed on the map, would have prevented the s�tuat�on 

from develop�ng.  

Th�s �nc�dent demonstrates how rel�ant p�lots may 

become upon the FMS, and how essent�al �t �s to ensure 

that the system �s prov�ded w�th accurate data.  

Safety action

In an event such as th�s, �t �s clear that ATC may not 

be able to rely upon p�lots for �nformat�on about the 

aircraft’s status, and their ability to fly the aircraft 

accurately, w�th degraded �nstrumentat�on.  The crew of 

Lot 282 were not able to commun�cate adequately the 

nature and extent of the�r problem.  Follow�ng the�r own 
investigation into this incident, the air traffic service 

prov�der has made several recommendat�ons, one of 

wh�ch �s that the c�rcumstances of th�s event should be 

used for the�r �nternal tra�n�ng purposes.  The serv�ce 

prov�der �s also look�ng at the poss�b�l�ty of l�a�s�ng w�th 

operators to enable controller tra�n�ng �nstructors to ga�n 

exper�ence by observ�ng L�ne Or�entated Fl�ght Tra�n�ng 

(LOFT) tra�n�ng sess�ons. 

The operator �s cons�der�ng rem�nd�ng �ts p�lots of the 

necess�ty to use extra caut�on when manually enter�ng 

lat�tude and long�tude co-ord�nates when at locat�ons close 

to the Pr�me Mer�d�an.  Also, the operator �s cons�der�ng 
revising its pilot training to highlight the benefits of 

declar�ng an emergency �n such c�rcumstances.

Because these act�ons have already been �n�t�ated by the 

organ�sat�ons concerned, no Safety Recommendat�ons 
are made.  


