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INCIDENT

Aircraft Type and Registration:  Embraer EMB-�45EP, G-RJXA

No & Type of Engines:  2 Rolls-Royce AE 3007A turbofan eng�nes

Year of Manufacture:  �999

Date & Time (UTC):  �0 May 2007 at �2�5 hrs

Location:  In the cl�mb, 20 nm south-west of Aberdeen A�rport

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

Persons on Board: Crew - 4  Passengers - �6

Injuries: Crew - None  Passengers - None

Nature of Damage:  No � IC-600 computer unserv�ceable

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

Commander’s Age:  36 years

Commander’s Flying Experience:  5,000 hours (of wh�ch 3,000 were on type)
 Last 90 days - ��2 hours
 Last 28 days -   39 hours

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

Synopsis

Approx�mately four and a half m�nutes after takeoff from 
Aberdeen (Dyce) A�rport, wh�le �n the cl�mb pass�ng 
FL��6, the Eng�ne Ind�cat�ng and Crew Alert�ng System 
(EICAS) caut�on and the ‘AUTOPILOT DISCONNECT’ 
warn�ngs sounded.  At the same t�me the commander’s 
Pr�mary Fl�ght D�splay, Mult� Funct�on D�splay and 
EICAS went blank and smoke appeared from the left 
s�de of h�s seat.  After the crew declared an emergency 
and completed l�m�ted cockp�t dr�lls, G-RJXA returned 
to Aberdeen, where �t landed w�th�n �5 m�nutes w�thout 
further �nc�dent.  The a�rcraft’s No � Integrated Av�on�cs 
Computer (IC-600) had fa�led.

History of the flight

G-RJXA was on a scheduled flight from Aberdeen (Dyce) 
A�rport to Manchester A�rport.  Th�s was the operat�ng 
crew’s fourth and final sector of the day.  The co-pilot 
was PF for th�s sector.

The start up, takeoff and �n�t�al cl�mb proceeded w�thout 
event.  Approx�mately four and a half m�nutes after 
takeoff, wh�le �n the cl�mb pass�ng FL��6, the Eng�ne 
Ind�cat�ng and Crew Alert�ng System (EICAS) caut�on 
and the ‘Autop�lot (AP) d�sconnect’ warn�ngs sounded.  
At the same t�me the commander’s Pr�mary Fl�ght D�splay 
(PFD), Mult� Funct�on D�splay (MFD) and EICAS went 
blank and smoke appeared from the left s�de of h�s seat.  
The flight deck crew described this as a “smoky haze” 
and they smelt an “acrid burning smell”.  After the PFD, 
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MFD and EICAS went blank a red ‘X’ was d�splayed 
on the screens.  The Rad�o Management Un�t (RMU) 
had also changed to an Eng�ne d�splay.  The commander 
declared an in-flight emergency to ATC, and a return to 
Aberdeen was �n�t�ated.  At the t�me the a�rcraft was �n 
IMC and the co-pilot flew the aircraft manually.

Soon after the descent was �n�t�ated, the commander sa�d 
to the co-p�lot that he was select�ng the AUTO/MAN 
sw�tch, on the pressur�sat�on control panel at the rear of 
the centre pedestal, to MAN (MANUAL) he then rotated 
the manual controller to the � o’clock pos�t�on.  He d�d 
th�s w�thout referr�ng to the Qu�ck Reference Handbook 
(QRH).

Three m�nutes after the start of the �nc�dent the 
commander gave the sen�or member of the cab�n crew a 
NITS1 br�ef, us�ng the �nterphone, and enqu�red whether 
there was any smoke �n the cab�n.  She repl�ed that there 
was a strong smell at the front of the passenger cab�n.  
The commander then sa�d that they expected to land �n 
approximately 10 minutes and asked her to try and find 
the source, �f she had t�me.  The commander then sa�d 
to the co-pilot “FORGET ALL THE CHECKS THERE’S NO 

TIME”.  He added there was only a l�ttle smell of smoke 
and “I’M HAPPY TO CONTINUE WITHOUT MASKS ARE 

YOU?”.  The co-p�lot agreed.  Approx�mately 30 seconds 
later the commander said “IT STINKS IN HERE” add�ng 
they had to land as soon as poss�ble.

Two m�nutes later the cab�n crew contacted the 
commander and sa�d that there was only a smell of smoke 
and a “smoky haze” at the front of the passenger cabin. 

Footnote

�  A ‘NITS’ br�ef �s g�ven to the sen�or member of the cab�n crew, 
by the operat�ng crew, �n the event of an �nc�dent or emergency.  NITS 
stands for Nature [of emergency], Intent�ons, T�me [ava�lable before 
land�ng] and Spec�al �nstruct�ons e.g. whether there w�ll be a need to 
evacuate upon land�ng.

The commander �nformed them that he had turned the 
No � a�r cond�t�on�ng pack OFF.  Dur�ng th�s exchange 
the commander had to �nterrupt the cab�n crew �n order 
to acknowledge and act�on �nstruct�ons from ATC.

Radar vectors from ATC put the a�rcraft on a clos�ng 
head�ng for a pos�t�on 5 nm out on the runway centrel�ne 
and �t broke cloud at approx�mately �,500 ft amsl.  Once 
below cloud the commander qu�ckly became v�sual 
w�th Runway 34, but as the co-p�lot could not see �t; the 
commander took control.  After the Land�ng checkl�st 
was completed, the commander asked the co-p�lot to try 
to contact the cab�n crew, at approx�mately 300 ft aal, �n 
order to see how the smoke was �n the cab�n; they d�d 
not respond.

The a�rcraft landed on Runway 34, �5 m�nutes after the 
�nc�dent started, w�th the red ‘X’ st�ll on the commander’s 
PFD, MFD and EICAS.  The a�rcraft vacated Runway 34 
onto Runway 32, where �t was brought to a stop and 
an evacuat�on �n�t�ated w�th the AFRS �n attendance.  
All passengers and crew vacated the a�rcraft w�thout 
�nc�dent.

At no t�me dur�ng the �nc�dent d�d the crew put on the�r 
oxygen masks, �nstruct the cab�n crew to put on the�r 
oxygen masks, deploy the passenger oxygen masks or 
refer to the QRH.  Throughout the approach, to Aberdeen, 
the commander handled all the commun�cat�on w�th ATC 
and the cab�n crew. 
 
Quick Reference Handbook (QRH)

Smoke checklists

There are three checkl�sts assoc�ated w�th smoke, �n the 
QRH, for th�s operator’s EMB �45 a�rcraft.  They are 
‘A�r Cond�t�on�ng Smoke’, ‘Electr�cal System F�re Or 
Smoke’ and ‘Cab�n F�re Or Smoke’.
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After the descr�pt�on of the cond�t�on, for the use of the 
checkl�st, the follow�ng four act�ons are common to all 
three dr�lls.  They are boxed to �nd�cate that they are 
Immed�ate Act�ons (IA), that �s, �tems to be done from 
memory:

Crew Oxygen Masks........DON, 100%
Smoke Goggles................DON
Crew Communication......ESTABLISH
Recirculation Fan.............PUSH OUT

The follow�ng checkl�st �s to be done to remove smoke 
once the source has been �solated (F�gures �a and �b):

Figure 1a

Figure 1b
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Display and IC failures

The follow�ng �s the D�splay Fa�lure checkl�st, for the symptoms the commander exper�enced (F�gure 2):

Figure 2
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The follow�ng �s the ‘IC Fa�lure’ dr�ll to wh�ch the ‘D�splay Fa�lure’ checkl�st d�rects the crew (F�gure 3):

Weather information

The METAR for Aberdeen A�rport, �ssued at �220 hrs, 
reported that the w�nd was from 020º at 9 kt, there 
were FEW clouds at 900 ft aal and BROKEN clouds at 
�,000 ft aal, the a�r temperature was 8ºC, the dew po�nt 
was 7ºC and the QNH was 995 mb.

Crew’s comments

Commander’s comments

The commander had been w�th the operator s�nce 
September 2000.  He had a total of 5,000 hrs, 3,000 of 
wh�ch were on type, w�th �,500 hrs �n command.

The commander commented that he d�d not put h�s 
oxygen mask on as there was only a small amount 
of smoke.  After the smoke had cleared, and hav�ng 
d�scussed �t w�th the co-p�lot, he d�d not want to put h�s 
oxygen mask on as he was concentrat�ng on mon�tor�ng 
the co-pilot, thought it might “hamper things” and did 
not want to cause undue concern to the passengers �n the 
event of do�ng an announcement w�th the mask on.  He 
added that if the smoke returned, or if he felt “giddy”, he 
would have put on h�s oxygen mask.

The commander sa�d that a tra�n�ng capta�n had 
demonstrated the smoke removal Immed�ate Act�ons 

Figure 3
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to h�m dur�ng a s�mulator check and had told h�m that 
th�s was the best way to deal w�th smoke events �n the 
cockp�t.

Co-pilot’s comments

The co-p�lot had been w�th the operator s�nce January 
2006. He had a total of 2,200 hrs w�th 700 hrs on type.

The co-p�lot commented that he d�d not call for the 
appropr�ate QRH checkl�st as he was concentrat�ng 
on manually flying the aircraft.  Additionally, he was 
worr�ed h�s screens m�ght go blank too.

He added he had done some screen fa�lure tra�n�ng �n the 
s�mulator but had not done any ‘IC fa�lure’ tra�n�ng.

CAP 768 - Guidance Material for Operators

Chapter �5, Emergency Procedures and Oxygen 
Requ�rements, of CAP 768 conta�ns the follow�ng:

‘2 Use of Oxygen

2.1 Smoke and Fumes in the Flight Deck

2.1.1 The first action in the event of smoke or fumes 
in the flight deck should be for the flight crew to 
don oxygen masks and establish communications. 
If during flight it appears that both pilots are 
suffering from some form of incapacitation or that 
one pilot appears to be in any way incapacitated 
for no obvious reason, then the flight crew should 
don oxygen masks without delay.

2.1.2   Operations manual procedures should 
contain detailed instructions to crews on the 
necessity to use oxygen masks at 100% whenever 
contamination is present or suspected and 
the need to establish communications by the 
appropriate switch selections. In addition, cabin 

crew should monitor the flight deck, but this 
should not be to the detriment of other emergency 
procedures such as dealing with cabin smoke 
or fires, especially where only one cabin crew 
member is carried. Incapacitation procedures 
should be practised regularly during recurrent 
training and case based studies are discussed at 
joint flight deck/cabin crews’ safety training. The 
potential for a smoke/fumes event to adversely 
affect the subsequent operating effectiveness 
of the flight or cabin crew must be considered. 
Flight crews should be aware that the first action 
in the event of smoke or fumes in the flight deck 
should be to don oxygen masks and establish 
communications.’ (AAIB Bold type)

Th�s gu�dance �s conta�ned �n Part B, Sect�on 3.3 of the 
operator’s Operat�on Manual.

The operator commented that all crews should complete 
the IA stated in the QRH at the first signs of smoke and 
should refer to the QRH before complet�ng any complex 
checkl�st such as smoke evacuat�on.

Crew training

Dur�ng the�r �n�t�al convers�on and recurrent tra�n�ng 
�n the s�mulator, crews regularly pract�se operat�ng the 
a�rcraft w�th oxygen masks on dur�ng an appropr�ate 
emergency.  Add�t�onally, they pract�se mon�tor�ng the 
PF, while the aircraft is being flown manually, at the 
same t�me as complet�ng checkl�sts and wear�ng oxygen 
masks dur�ng h�gh workload scenar�os.

Flight Recorders

General

The aircraft was equipped with a flight data recorder 
(FDR) and a cockp�t vo�ce recorder (CVR), capable of 
record�ng a m�n�mum durat�on of 25 hours of data and 
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�20 m�nutes of aud�o respect�vely.  The arch�tecture of 
the FDR system was such that the major�ty of recorded 
parameters were acqu�red from the No � IC-600.  In the 
event of the IC-600 fa�l�ng, the FDR would cont�nue to 
operate, but all assoc�ated parameters would stop be�ng 
recorded, w�th no prov�s�on for alternate data sources.  
Unaffected FDR parameters were: tr�-ax�al accelerat�ons, 
control column and control wheel pos�t�ons, rudder pedal 
pos�t�ons, brake pressures and the clock.

Incident data

Both the FDR and CVR were removed from the a�rcraft 
and successfully replayed at the AAIB.  The CVR 
provided audio for the entire flight; from pre-flight 
checks to final shutdown.  All the recorded parameters 
were ava�lable from the FDR, unt�l the fa�lure of the 
No � IC-600.  Th�s occurred at ��54 hrs as the a�rcraft 
was cl�mb�ng through FL��6 and the a�rcraft had been 
a�rborne for about four and a half m�nutes.  The a�rcraft 
landed at about �209 hrs, w�th the FDR and CVR 
stopp�ng about one m�nute later as the a�rcraft was shut 
down.

Engineering

System description

The aircraft is fitted with two IC-600 computers which 
are the pr�mary components of the �ntegrated av�on�cs 
system.  They exchange �nformat�on w�th all other 
components, perform a cross-check w�th each other and 
manage all the information for the flight displays.  Each 
IC-600 unit has a symbol generator and flight director.
The No � IC-600 has an add�t�onal autop�lot funct�on.

There are two PFDs, two MFDs and one EICAS d�splay.  
In normal operat�on the left PFD, MFD and the EICAS 
d�splay are dr�ven from the No � IC-600 computer, 
and the r�ght PFD and MFD dr�ven by No 2 IC-600 
computer.  In the event of an IC-600 computer fa�lure, 

the correspond�ng PFD, MFD and EICAS d�splays 
w�ll go blank and the No � Rad�o Management Un�t 
(RMU) d�splay on the control pedestal forward panel 
w�ll automat�cally sw�tch over to d�splay the ENGINE 
BACKUP � page.

A revers�onary panel �s located outboard of each PFD.  
Th�s �s used to select the format of the d�splay for the MFD 
and select the source of the A�r Data Computer (ADC), 
Att�tude and Head�ng Reference System (AHRS), and 
the IC-600 s�gnal generator for the PFD and MFD.  By 
press�ng the symbol generator button (SG) the alternate 
IC-600 �s used as the source for the d�splays.

Engineering investigation

The operator determ�ned that the smoke had been 
caused by the fa�lure of the No � IC-600 computer.  Two 
c�rcu�t breakers (CBs) assoc�ated w�th the No � IC-600 
computer were found to have ‘popped’.  An IC-600 
Input Bus Fa�l message was recorded at ��:54:40 hrs by 
the Central Ma�ntenance Computer (CMC).  The un�t 
was replaced, the a�rcraft w�r�ng was checked, and the 
a�rcraft was returned to serv�ce and operated w�thout 
further �nc�dent.

The IC-600 un�t, Part No 70�7000-82340 Ser�al 
No 0�0�3899, wh�ch had been removed, was taken 
to the manufacturer’s fac�l�ty �n the UK and then sent 
for further exam�nat�on �n the USA.  The fa�lure was 
traced to a ceram�c capac�tor on the power supply A� 
C�rcu�t Card Assembly (CCA) wh�ch �s one of four 
filter capacitors used to eliminate noise on the 150 VDC 
�nput.  The capac�tor �s not part of an act�ve c�rcu�t and 
�ts fa�lure alone would not affect un�t operat�on.

There are two poss�ble fa�lure modes for a capac�tor: ‘open’ 
or ‘shorted’.  Had the capac�tor shorted, the power supply 
over-voltage protect�on would have tr�ggered and an 
�mmed�ate shutdown of the IC-600 would have occurred.  
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The fa�lure mode �n th�s case �nd�cates the capac�tor fa�led 
‘open’ and the �50 V supply l�ne would have cont�nued to 
‘fuel’ the open capac�tor caus�ng �t to overheat, damag�ng 
the power supply card and adjacent analogue �nterface 
circuit card, and emitting the smoke detected on the flight 
deck.  Eventually, as the damage developed, the over-
voltage safety mechan�sm was tr�ggered and the un�t shut 
down as �nd�cated by the blank�ng of the PFDs.

The un�t manufacturer cons�ders that th�s was an �solated 
component fa�lure event among the comb�ned m�ll�ons 
of flight hours on the IC-600 product line and no similar 
fa�lure w�th�n an IC-600 un�t has been recorded.

Previous events

An event occurred to another Embraer EMB-�45EP, 
G-ERJG, on 20 February 2005 wh�ch also resulted �n 
the loss of flight displays and the EICAS.  Subsequent 
�nvest�gat�on by the manufacturer found that a trans�stor 
on the A5 Autop�lot CCA had fa�led and concluded that 
th�s was an �solated �nc�dent.

The a�rcraft manufacturer prov�ded �nformat�on 
regard�ng the current rel�ab�l�ty of the IC-600 un�t.  The 
‘target’ Mean T�me Between Unscheduled Removals 
(MTBUR) was 3,500 flight hours (FH).  The average 
MTBUR ach�eved worldw�de was 5,400 FH; the average 
MTBUR for th�s operator was �,7�5 FH.

Analysis

Th�s �nc�dent was as a result of a No � IC-600 fa�lure.  
It appeared, �n�t�ally, to have been reasonably handled, 
�n that the a�rcraft was landed and evacuated w�th�n 
�5 m�nutes of the �n�t�al appearance of smoke.  However, 
upon closer analys�s of the procedures employed by 
the crew dur�ng the recovery to Aberdeen, a number of 
�mportant om�ss�ons became apparent that could have 
had very ser�ous consequences.

Crew’s actions

The crew d�d not don the�r oxygen masks and establ�sh 

communications at the first sign of smoke, as required 

�n the operator’s Operat�ons Manual and the a�rcraft’s 

QRH.  They should have done th�s �rrespect�ve of the 

amount of smoke present.  Had they done th�s the crew 

would have been protected from any �nv�s�ble gases that 

m�ght have been present dur�ng the recovery (the smell 

pers�sted for some t�me).  Th�s potent�ally endangered 

themselves, the cab�n crew and the passengers.  If the 

crew subsequently felt “giddy” they might have become 

�ncapac�tated and thus been unable to put on the�r masks 

w�thout ass�stance.  Once the smoke started to appear, 

they had no way of know�ng whether �t would stop 

quickly or continue to fill the cockpit.

The commander attempted to do the ‘Smoke Evacuat�on’ 

checkl�st from memory and only completed two �tems, 

from the m�ddle of the checkl�st.  He �nformed the co-p�lot 

that he was do�ng �t, rather than d�scuss�ng w�th h�m 

whether �t was a sens�ble course of act�on, thus show�ng 

poor Crew Resource Management.  Hav�ng done th�s, he 

d�d not refer to the QRH to clar�fy �f these act�ons were 

correct.  The ‘Smoke Evacuat�on’ checkl�st �s to be used 

once the source of the smoke has been identified and 

ext�ngu�shed.  The a�m of the checkl�st �s to �ncrease the 

airflow through the aircraft so as to evacuate the smoke 

overboard.  If the smoke was st�ll be�ng generated the 

increased airflow could have fanned the source and 

exacerbated the s�tuat�on.

Throughout the descent, wh�le the commander was PNF, 
he handled all commun�cat�ons w�th ATC and the cab�n 
crew.  Had he g�ven control of th�s commun�cat�on to 
the co-p�lot, he would have reduced h�s workload and 
probably have g�ven h�mself t�me to refer to the QRH.

There was no fault d�agnos�s of the commander’s blank 
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screens.  As a result the D�splay Fa�lure/IC-600 fa�lure 
checkl�st was not completed.  Had the commander 
completed th�s checkl�st he would have had h�s PFD, 
MFD and EICAS restored to h�m.  Th�s would have 
made �t much eas�er for h�m to mon�tor the co-p�lot’s 
flying.  As they were in IMC, and he landed the aircraft 
us�ng the standby �nstruments, th�s would have been 
prudent.  The commander’s request to the co-p�lot to 
contact the cab�n crew at 300 ft aal was �nappropr�ate.  
As the commander landed the a�rcraft us�ng the standby 
�nstruments, the co-p�lot should have been closely 
monitoring the commander during the final stages of the 
approach.

The crew correctly bel�eved, dur�ng the later stages of 
the descent, that the smoke had stopped be�ng generated, 
desp�te the l�nger�ng smell.  Therefore they had as 
much t�me as they needed to complete all the necessary 
checkl�sts before land�ng the a�rcraft.

The crew’s act�ons should have been to don the�r oxygen 
masks, establ�sh commun�cat�ons, complete the ‘A�r 
Cond�t�on�ng Smoke’ or ‘Electr�cal System F�re Or 
Smoke’ checkl�st, as they saw appropr�ate, then the 
‘D�splay Fa�lure’ checkl�st, followed by the ‘Smoke 
Evacuat�on’ checkl�st, �f smoke was st�ll present. Once 

these were complete they could then take the�r masks off, 
one at a t�me, to make sure there were no longer nox�ous 
fumes present, or land w�th the�r oxygen masks on.

Crew training

Crews tra�n �n the s�mulator, dur�ng appropr�ate 
s�tuat�ons, w�th oxygen masks on, so that when �t comes 
to a real �nc�dent they are able to operate the a�rcraft 
unh�ndered wh�le wear�ng them.

The correct use of the QRH checkl�st �s �nst�lled �nto 
crews dur�ng the�r �n�t�al and recurrent tra�n�ng.  These 
checkl�sts are carefully developed and tested by the 
a�rcraft manufacturer and are des�gned to keep the crew 
and the a�rcraft safe.  If crews create the�r own procedures 
they run a r�sk of go�ng �nto unknown s�tuat�ons, for 
wh�ch they do not have tra�n�ng or QRH checkl�sts, that 
could have ser�ous consequences.

Safety action

Follow�ng th�s �nc�dent, the operator conducted a ser�es 
of simulator exercises with the operating flight crew.  
As a result, the operator �s rev�ew�ng gu�dance on the 
donn�ng of oxygen masks and other sect�ons of the�r 
operat�ng procedures. 


