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ACCIDENT

Aircraft Type and Registration:  Boe�ng 777-222, N786UA

No & Type of Engines:  2 Pratt & Wh�tney PW4090 ser�es turbofan eng�nes

Year of Manufacture:  �997

Date & Time (UTC):  26 February 2007 at �000 hrs

Location:  London (Heathrow) A�rport

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

Persons on Board:  Crew - 20 Passengers - �85

Injuries:  Crew - None Passengers - None

Nature of Damage:  Heat and fire damage to the right main power 
d�str�but�on panel, surround�ng structure and components 
�ns�de the Ma�n Equ�pment Centre

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

Commander’s Age:  52 years

Commander’s Flying Experience:  �8,000 hours (of wh�ch 2,800 hours were on type)
(Hours all approx�mate) Last 90 days -  2�5 hours
 Last 28 days -    65 hours

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

The investigation

The a�rcraft operator’s duty manager at Heathrow 
notified the Air Accidents Investigation Branch (AAIB) 
of the acc�dent at ��40 hrs on 26 February 2007 and 
the �nvest�gat�on commenced the next day.  The Ch�ef 
Inspector of A�r Acc�dents has ordered an Inspector’s 
Invest�gat�on be conducted �nto the c�rcumstances 
of th�s acc�dent under the prov�s�ons of the Civil 
Aviation (Investigation of Air Accidents and Incidents) 
Regulations 1996.  Th�s �s a prel�m�nary report 
deta�l�ng the facts of the acc�dent: no analys�s has been 
attempted.

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.

History of the flight

The a�rcraft was pushed back from the stand w�th the 
aux�l�ary power un�t (APU) runn�ng, the towbar was 
d�sconnected and both eng�nes were started �n qu�ck 
succession.  The flight crew, comprising a commander, 
operat�ng co-p�lot and rel�ef co-p�lot (occupy�ng the 
jump seat), reported that the eng�ne starts appeared to be 
normal.  At about the t�me when the eng�ne �ntegrated 
dr�ve generators (IDGs) would normally come onl�ne, 
the flight crew saw the instrument displays flicker 
and heard a low-p�tched, �nterm�ttent growl�ng no�se 
coming from the aft right side of the flight deck.  A 

 AAIB Special Bulletin: S2/2007 N786UA EW/C2007/02/07 



2©  Crown copyr�ght 2007

 AAIB Special Bulletin: S2/2007 N786UA EW/C2007/02/07 

few seconds later, they rece�ved an Eng�ne Ind�cat�on 
and Crew Alert�ng System (EICAS) caut�on for ‘ELEC 
AC BUS R’, �nd�cat�ng that the r�ght Ma�n AC Bus 
had fa�led.  The r�ght ‘GEN CTRL OFF’ l�ght also 
�llum�nated on the overhead panel, wh�ch �nd�cated that 
power had been cut from the r�ght IDG.  Subsequently 
they observed that, on the ‘R BUS TIE’ sw�tch, the 
‘ISLN’ capt�on had �llum�nated, wh�ch �nd�cated that 
the r�ght bus t�e breaker had been tr�ggered to open.

The Fl�ght Data Recorder (FDR) revealed that 
40 seconds after both eng�nes had stab�l�sed at ground 
�dle, the smoke detector �ns�de the Ma�n Equ�pment 
Centre (MEC)� detected smoke.  Co�nc�dent w�th th�s, 
the Cockp�t Vo�ce Recorder (CVR) recorded sounds of 
equ�pment power�ng down and crew comments to the 
effect that the whole r�ght ma�n bus had fa�led. 

The flight crew selected the EICAS ‘ELEC AC BUS R’ 
irregular checklist and completed the first action of 
select�ng the r�ght generator control sw�tch to OFF 
and then to ON aga�n.  About two and a half m�nutes 
after the electr�cal fa�lure they became aware of a fa�nt 
electr�cal burn�ng smell and shortly afterwards not�ced 
the ‘EQUIP COOLING OVRD’ message on the EICAS.  
At th�s po�nt the commander ordered the co-p�lot to 
shut down the r�ght eng�ne.

The ground handl�ng crew observed smoke emanat�ng 
from the MEC vent at the front of the a�rcraft and 
alerted the flight crew.  Two minutes later ATC advised 
that smoke had been seen com�ng from the a�rcraft and 
that the fire service had been requested to attend as a 
precaut�on.  The a�rcraft was tax�ed onto a nearby stand 

Footnote

� The MEC is located beneath the flight deck and contains the 
major�ty of the a�rcraft’s electr�c and av�on�cs equ�pment.  The FDR 
parameter which indicates smoke in the MEC is identified as ‘EE 
Bay Smoke Warn’.

using the left engine.  Once on stand the flight crew 
shut down the left eng�ne and the APU, by wh�ch t�me 
light smoke was present in the flight deck.  ATC further 
adv�sed that smoke had been seen com�ng from the 
forward outflow valve.  Approximately twelve and a 
half m�nutes after the electr�cal fa�lure the batter�es were 
sw�tched off and the passengers and crew d�sembarked 
the a�rcraft v�a steps placed at door 2L.  

Airfield Fire Service personnel checked the aircraft’s 
MEC, which was filled with smoke, but did not detect 
any fire.  They manually opened the forward cargo 
compartment and removed two cargo pallets to check 
for any additional signs of fire, but none were found.  
The smoke slowly cleared �n the MEC to reveal obv�ous 
signs of fire damage.

Smoke detection within the Main Equipment Centre

A smoke detector �s connected to the supply and vent 
l�nes of the Forward Equ�pment Cool�ng System w�th�n 
the MEC.  When smoke �s detected, the cool�ng system 
trans�t�ons to overr�de mode and an ‘EQUIP COOLING 
OVRD’ message �s d�splayed on the EICAS.  The 
overr�de mode rel�es on a d�fferent�al between the cab�n 
and amb�ent pressure to vent smoke.  Th�s method 
�s �neffect�ve wh�lst the a�rcraft �s stat�onary on the 
ground.  However, no Master Warn�ng, Master Caut�on 
or ‘smoke’ message �s tr�ggered.

Electrical power distribution

The electr�cal power system on the Boe�ng 777 normally 
operates as two �ndependent l power channels.  Each 
channel has a Main AC Bus.  During normal flight 
operat�ons the Left Ma�n AC Bus rece�ves power from 
the left eng�ne IDG and the R�ght Ma�n AC Bus rece�ves 
power from the r�ght eng�ne IDG.  On the ground, the 
APU or external power sources can be used to prov�de 
power to both ma�n busses.  A top level schemat�c of the 
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power d�str�but�on system �s shown �n F�gure �.  The 
flow of power is controlled by contactors which open 
and close; seven contactors are shown �n F�gure � wh�ch 
�nclude the r�ght generator c�rcu�t breaker (RGCB) and 
r�ght bus t�e breaker (RBTB).  The RGCB, RBTB and 
R�ght Ma�n Bus are components of the P200 Electr�cal 
Load Management System (ELMS) power panel located 
�n the r�ght forward sect�on of the MEC.

Damage to the aircraft

An �nspect�on �ns�de the MEC after the acc�dent 
revealed extensive heat and fire damage to the P200 
power panel as shown �n F�gure 2.  The worst affected 
components of the power panel were the RGCB and 
RBTB contactors, parts of wh�ch had melted and 
vapor�sed.  There was ev�dence that molten metal had 
dr�pped down onto the �nsulat�on blankets beneath 
this panel.  Extensive fire damage to the fire-retardant 
�nsulat�on blankets located beh�nd and beneath the 
power panel under the floor, had occurred as shown in 
Figure 3.  Nearby components including a floor panel, 
equ�pment cool�ng system duct�ng, other w�re bundles 
and some structural frames and str�ngers �n the v�c�n�ty 
were later determined to have suffered sufficient heat 
damage to requ�re replacement.

Detailed examination

The P200 power panel was removed from the a�rcraft 
for a more deta�led exam�nat�on.  The exam�nat�on 

revealed that both the RBTB and RGCB had suffered 
from extreme heat�ng and electr�cal arc�ng.  The 
ma�n moveable contacts w�th�n both contactors were 
destroyed.  There was some �nsulat�on damage to the 
bus bars w�th�n the panel �n the v�c�n�ty of the RBTB.  
The damage to the surround�ng components of the 
power panel appeared to be a consequence of a fa�lure 
w�th�n e�ther the RBTB or RGCB.

History of the contactors

The ser�al numbers on the RBTB and RGCB 
contactors were unreadable as a result of the fire 
damage, but an �n�t�al �nspect�on of the a�rcraft’s 
ma�ntenance records revealed that ne�ther component 
had been replaced s�nce the a�rcraft was manufactured 
�n �997.  At the t�me of the acc�dent the a�rcraft 
had completed 6,622 flight cycles and flown for 
4�,5�9 hours.  The RBTB and RGCB share the same 
contactor part number and there �s no ma�ntenance 
requirement to replace either contactor after a fixed 
time or flight cycle period.

Previous incidents and preventative action

Pr�or to th�s acc�dent the a�rcraft manufacturer was 
�nvolved �n �nvest�gat�ng �� �n-serv�ce reports of 
power panel overheat events, three of wh�ch �nvolved 
major damage to the panels.  The affected panels 
were the P200 and P�00, and the affected contactors 
were the RBTB, Aux�l�ary Power Breaker (APB) 

Figure 1 

Boe�ng 777 electr�cal power d�str�but�on schemat�c
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Figure 2 

F�re damage to P200 panel, show�ng burnt-out RGCB and RBTB contactors 
(panel cover has been removed �n th�s photograph)

and the Pr�mary External Power Contactor (PEPC).  
These prev�ous events all �nvolved Boe�ng 777 
a�rcraft f�tted w�th ELMS II power panel, wh�ch �s a 
mod�f�ed vers�on of the ELMS I power panel f�tted 
to N786UA, although many components �nclud�ng 
the contactors are the same.  As a result of these 

�nc�dents the a�rcraft manufacturer publ�shed deta�ls 
of preventat�ve act�on that operators could take, �n 
�ts 777 Fleet Team D�gest No 777-FTD-24-06005.
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Further investigation

The AAIB �s work�ng w�th the US Nat�onal 
Transportat�on Safety Board (NTSB), the 
a�rcraft manufacturer, the a�rcraft operator, 
the power panel manufacturer and the 
contactor manufacturer to try and determ�ne 
the cause of the fa�lures w�th�n the electr�cal 
power system.  Further �nvest�gat�on �s also 
be�ng carr�ed out �nto understand�ng how 
the f�re spread and how to �mprove f�re 
protect�on w�th�n the MEC.  The AAIB w�ll 
publ�sh a full report on th�s acc�dent when 
the �nvest�gat�on has been completed.

Published April 2007

Figure 3 

Burnt a�rcraft structure and �nsulat�on blankets 
located d�rectly below P200 panel 

(viewed looking aft with floor panel removed)


