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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.


