No: 7/92 Ref: EW/C92/4/3 Category: la

Aircraft Type and Registration:  Boeing 737-400, G-OBMF

No & Type of Engines: 2 CFM 56-3-C1 turbofan engines

Year of Manufacture: 1988

Date & Time (UTC): 8 April 1992 at 1148 hrs

Location: Bravo Cul-de-Sac, London Heathrow Airport

Type of Flight: Public Transport

Persons on Board: Crew -7 Passengers - 88 plus 3 infants

Injuries: Crew - None Passengers - 1 serious
7 minor

Nature of Damage: No. 1 engine air start motor seized

Commander's Licence: Airline Transport Pilot's Licence

Commander's Age: 44 years

Commander's Flying Experience: 5,000 hours (of which 1,326 hours were on type)
Last 90 days - 102 hours
Last 28 days - 33 hours

Information Source: AAIB Field Investigation

The aircraft was scheduled to depart London Heathrow for Edinburgh at 1140 hrs. After boarding and
prior to pushback from stand B4 at Terminal 1, the Commander made a public address (PA)
announcement introducing the flight crew to the passengers and requesting that they pay full attention
to the emergency briefing that was to follow.

Pushback commenced at 1143 hrs and No. 2 engine was started normally. At the same time the
passenger emergency briefing and demonstration was being given by the cabin crew. As the aircraft
was positioned on the centre-line of the Bravo cul-de-sac and the parking brake was re-applied, No. 1
engine was started. The ground engineer, who was in headset communication with the flight deck,
reports that during the acceleration of No. 1 engine he noticed a cloud of blue smoke rising above the
engine cowlings. He advised the flight deck crew who replied that they had no unusual indications or
warnings. The ground engineer repeated the warning that smoke was still visible, and the Commander
then shut down the No. 1 engine and ordered the co-pilot to call Heathrow Ground Control and
request fire cover. This call was made at 1147.50 hrs. The Commander, believing that there could be
a fire in No. 1 engine, then made the decision to evacuate the aircraft. Both engines and the auxiliary



power unit (APU) were shut down, and the co-pilot advised ATC of the situation. At the time that the
instruction to evacuate the aircraft was given, the emergency briefing to the passengers had just been
completed. The evacuation was initiated promptly and estimates indicate that it was completed in under
60 seconds.

Prior to the request for fire cover, at 1134 hrs an inbound Boeing 747 flight crew had reported an
engine shut down and Heathrow ATC had initiated a full emergency response. A full turn out of fire
appliances were in position adjacent to runway 09L by 1137 hrs. When, at 1148 hrs, the call for fire
cover in Bravo cul-de-sac was received, four appliances were ordered to move from their positions
near the runway and attend the scene. They arrived within a minute (logged at 1149 hrs), by which
time the emergency evacuation was well under way. It was ascertained from the aircraft Commander
that the cause for alarm was a suspect fire in No. 1 engine, and a fire crew was deployed to cover that
engine. A second crew was deployed to carry outa search of the aircraft to ensure that all passengers
and crew had evacuated the aircraft.

The evacuation took place using the four main doors, the two overwing exits on the left side and the
forward overwing exit on the right. All four door exit slides were deployed by the cabin crew and
operated normally. The overwing exits were removed by passengers on their own initiative. These
exits were placed on the cabin floor between the seat rows and do not appear to have impeded the
overwing evacuation. All passengers were escorted by ground staff back into the terminal building
where they were checked for injuries. Four passengers reported minor bruising but declined medical
treatment; two passengers were treated for minor injuries at the Heathrow Airport Medical Centre and
then discharged; and one passenger, who was in some discomfort, was transferred by ambulance to
Ashford hospital where she was found to have suffered a fractured ankle. Due to a communications
problem whilst the alerting procedures were being initiated, this passenger was kept waiting for about
30 minutes from the time of the accident until the arrival of the ambulance. One further passenger
reported pain in her left leg which she intended having X-rayed at a later date.

Emergency services at Heathrow Airport are provided by the Airport Fire Service, the London Fire
Brigade, the London Ambulance Service and the Airport Police. When an alarm is raised by Heathrow
ATC, current procedures require that the Heathrow Fire Service alert the London Fire Brigade and
London Ambulance Service. Civil Aviation Publication (CAP) 168 -(Licensing of Aerodromes)-
requires that:-

"A vehicle suitable for use as an ambulance and manned by appropriately trained staff is required at
aerodromes which are Rescue and Fire Fighting Category 4 and above, where the normal journey time
for the local authority ambulance service to the aerodrome exceeds 15 minutes."



There are no ambulances manned by appropriately trained staff permanently stationed and on readiness
at Heathrow Airport, as a service is provided by the London Ambulance Service. Past experience has
shown that ambulances from the London Ambulance Service almost invariably reach the Airport within
15 minutes of the initiation of an alarm. The late arrival of the ambulance called to this accident was
the result of a communications problem. Call out procedures and reaction times are the subject of close
liaison between the Airport Authority and the London Ambulance Service and are under regular
review. In consequence no formal safety recommendation has been made.

Engineering examination

The air driven starter for the No. 1 engine and its associated start valve were removed from the aircraft.
The start valve, which appeared undamaged and was in the closed position, was subjected to a
functional check which proved to be satisfactory. The air driven starter was found to be seized and
had black oily deposits within the exhaust duct and on the external casing. There was no evidence of
any fire associated with the oily deposits, nor was there any evidence of fire or excessive temperatures
on the adjacent airframe or systems. The air driven starter was returned to the manufacturer for
investigation. Replacement units were fitted to the aircraft following which the air start motor and
valve, start switch, N2 speed cut-out function and the "Start Valve Open" indicator were found to
function normally.

The manufacturer's investigation of the air driven starter revealed that it was of an early design
standard and not fitted with an oil contents sight glass, which made it difficult to inspect the oil level.
Later units are fitted with a sight glass and also contain significantly more oil. Strip examination of the
starter showed that about half of the oil contents had been lost and the oil remaining was very black.
The oil and oily deposits on the casing were analysed and showed that the oil was of the correct
specification. Hardness tests on the casing were normal, providing further evidence that no fire had
occurred. A bearing in the turbine assembly had failed at high temperature and this had allowed the
turbine to move aft, disengaging from the gearbox and making contact with the casing. The oil seal at
the exhaust end of the starter was destroyed, however this was a result of the bearing failure and did
not necessarily indicate a seal defect. This mode of failure is commonly seen in the event of loss of
lubrication. Metallurgical examination of the bearing did not reveal any pre-existing material defects.

The starter had been fitted to the engine in September 1989. In December 1990 it was removed for
investigation for oil leakage and returned to the manufacturer. No fault was found. These starters are
susceptible to loss of oil contents when stored in a vertical attitude. This is not normally of concern as
the units are shipped dry from the manufacturer, however there is no indication on the packaging of a
recommended method of storage. The manufacturer is aware of this potential problem, and is



considering the introduction of additional packaging labels or placards. As the starter is fitted to the
aircraft in a horizontal attitude, this would not account for the reported loss of oil contents.

The starter was returned to stores and was re-fitted to '"MF' in September 1991. Subsequently the
starter had operated without recorded defects. It was subject to oil and chip detector inspections every
300 hours; the last inspection being recorded on 2 March 1992. The next inspection, which included
an oil change, was due on the night of the accident.

The passenger evacuation drill on the flight deck requires that the engine and APU fire warning
switches are overridden, pulled and rotated. These actions, which ensure that the engines and APU
are shut down and their associated fire bottles discharged, were carried out prior to the evacuation
order. On initial examination after the accident it was noted that the fire bottle indicator for the APU
had not popped. The bottle was removed and weighed, and its weight corresponded to the discharged
condition. It was concluded therefore that the indicator had failed to operate when the bottle had
discharged. The two main engine bottles, and their associated indicators had operated normally.





