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ACCIDENT

Aircraft Type and Registration:  Boe�ng 777-236 ER, G-YMMM

No & Type of Engines:  2 Rolls-Royce RB2�� Trent 895-�7 turbofan eng�nes

Year of Manufacture:  200� 

Date & Time (UTC):  �7 January 2008 at �242 hrs

Location:  Runway 27L, London Heathrow Airport

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

Persons on Board: Crew - �6 Passengers - �36

Injuries: Crew - 4 (M�nor) Passengers - � (Ser�ous)
   8 (M�nor)

Nature of Damage:  A�rcraft damaged beyond econom�cal repa�r

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

Commander’s Age:  43 years

Commander’s Flying Experience:  �2,700 hours (of wh�ch 8,500 hours were on type)
 Last 90 days - 85 hours
 Last 28 days - 52 hours

Information Source:  Inspector’s Invest�gat�on

 All t�mes �n the report are �n UTC

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.

The investigation

In v�ew of the susta�ned �nterest w�th�n the av�at�on 
�ndustry, and amongst the travell�ng publ�c, �t �s cons�dered 
appropr�ate to publ�sh an update on the cont�nu�ng 
�nvest�gat�on �nto the acc�dent �nvolv�ng a Boe�ng 777, 
G-YMMM, wh�ch occurred on �7 January 2008.  Th�s 
report �s �n add�t�on to the In�t�al Report, publ�shed on 
�8 January 2008, a subsequent update publ�shed on 
23 January 2008 and a Spec�al Bullet�n publ�shed on 
�8 February 2008.

History of the flight

The flight from Beijing to London (Heathrow) was 
uneventful and the eng�ne operat�on was normal 
until the final approach.  The aircraft was configured 
for a land�ng on Runway 27L and both the autop�lot 
and the autothrottle were engaged.  The autothrottles 
commanded an �ncrease �n thrust from both eng�nes and 
the engines initially responded.  However, at a height 
of about 720 ft the thrust of the r�ght eng�ne reduced to 
approx�mately �.03 EPR (eng�ne pressure rat�o); some 
seven seconds later the thrust on the left eng�ne reduced 
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to approx�mately �.02 EPR.  The reduct�on �n thrust on 
both engines was the result of a reduced fuel flow and 
all eng�ne parameters after the thrust reduct�on were 
cons�stent w�th th�s.  Parameters recorded on the Qu�ck 
Access Recorder, Fl�ght Data Recorder and non-volat�le 
memory from the Electron�c Eng�ne Controller (EEC) 
�nd�cate that the eng�ne control system detected the 
reduced fuel flow and commanded the fuel metering 
valve to open fully.  The fuel meter�ng valve responded to 
th�s command and opened fully but w�th no apprec�able 
change in the fuel flow to either engine.

Engineering examination

Extens�ve exam�nat�on of the a�rcraft and deta�led 
analys�s of the recorded data have revealed no ev�dence 
of an a�rcraft or eng�ne control system malfunct�on.  
There �s no ev�dence of a wake vortex encounter, a b�rd 
str�ke or core eng�ne �c�ng. There �s no ev�dence of any 
anomalous behav�our of any of the a�rcraft or eng�ne 
systems that suggests electromagnet�c �nterference.  The 
fuel has been tested extens�vely; �t �s of good qual�ty, �n 
many respects exceeding the appropriate specification, 
and shows no ev�dence of contam�nat�on or excess�ve 
water.  Deta�led exam�nat�on of the fuel system and p�pe 
work has found no unusual deter�orat�on or phys�cal 
blockages.  The spar valves and the a�rcraft fuel boost 
pumps were serv�ceable and operated correctly dur�ng 
the flight.  The high pressure (HP) fuel pumps from 
both eng�nes have unusual and fresh cav�tat�on damage 
to the outlet ports cons�stent w�th operat�on at low 
�nlet pressure.  The ev�dence to date �nd�cates that 
both eng�nes had low fuel pressure at the �nlet to the 
HP pump.  Restrictions in the fuel system between the 
aircraft fuel tanks and each of the engine HP pumps, 
resulting in reduced fuel flows, is suspected.

Environmental conditions

During the flight there was a region of particularly cold 
a�r, w�th amb�ent temperatures as low as -76ºC, �n the 
area between the Urals and Eastern Scand�nav�a.  The 
Met Office described the temperature conditions during 
the flight as ‘unusually low compared to the average, 
but not except�onal’.  The lowest total a�r temperature 
recorded during the flight was ‑45ºC, and the minimum 
recorded fuel temperature was ‑34ºC.  The specified 
fuel freez�ng temperature for Jet A-� �s not above 
-47ºC; analys�s of fuel samples taken after the acc�dent 
showed the fuel onboard the a�rcraft compl�ed w�th the 
Jet A‑1 specification and had a measured fuel freezing 
temperature of -57ºC.  The a�rcraft was operated w�th�n 
its certified flight envelope throughout the flight. 
 
Continuing investigation

The focus of the �nvest�gat�on cont�nues to be the fuel 
system of both the a�rcraft and the eng�nes, �n order 
to understand why ne�ther eng�ne responded to the 
demanded �ncrease �n power when all of the eng�ne 
control funct�ons operated normally.  Under the d�rect�on 
of the AAIB, extens�ve full scale eng�ne test�ng has been 
conducted at Rolls-Royce, Derby, and fuel system test�ng 
�s ongo�ng at Boe�ng, Seattle.

The eng�ne test cell at Rolls-Royce was altered to 
enable the �ntroduct�on of cal�brated restr�ct�ons at 
var�ous locat�ons �n the eng�ne and a�rcraft fuel feed 
systems to repl�cate the eng�ne fuel and control system 
response.  The pr�mary challenge at Boe�ng �s to create 
the environmental conditions experienced on the flight 
over S�ber�a, at alt�tudes up to 40,000 ft, �n wh�ch to test 
a representat�on of the a�rcraft fuel system.  These tests 
are collect�vely a�med at understand�ng and, �f poss�ble, 
repl�cat�ng the fuel system performance exper�enced on 
the day and the potent�al for format�on of restr�ct�ons.  
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In add�t�on, work has commenced on develop�ng a more 
complete understand�ng of the dynam�cs of the fuel as �t 
flows from the fuel tank to the engine.

A data analys�s team, work�ng w�th stat�st�c�ans from 
QINETIQ, are rev�ew�ng and analys�ng the recorded 
data from a large sample of flights on similar aircraft.  
No individual parameter from the flight of G‑YMMM 
has been identified to be outside previous operating 
exper�ence. The analys�s �s concentrat�ng on �dent�fy�ng 
abnormal comb�nat�ons of parameters.

The Federal Av�at�on Adm�n�strat�on, the European 
Av�at�on Safety Agency, the C�v�l Av�at�on Author�ty 
and Br�t�sh A�rways are be�ng kept fully br�efed on the 
progress of the �nvest�gat�on.

Operational changes 

No operat�onal changes are currently recommended by 
e�ther the AAIB, Boe�ng or Rolls-Royce.


