Boeing 747-136, G-AWNE

AAIB Bulletin No: 5/98 Ref: EW/C97/9/1Category: 1.1

Aircraft Type and Registration: Boeing 747-136, G-AWNE

No & Type of Engines: 4 Pratt & Whitney JT9D-7 turbofan engines
Year of Manufacture: 1970

Date & Time (UTC): 4 September 1997 at 1315 hrs

Location: Maintenance area, Heathrow Airport, London
Type of Flight: On maintenance

Persons on Board: Crew - N/A - Passengers - N/A

Injuries: Crew - N/A - Passengers - N/A

The Nos 2 and 3 engine pods, the nose landing gear, gear
bay, steering system, gear doors and door actuating
mechanism were damaged; a small area of lower fuselage
was also damaged

Nature of Damage:

Commander's Licence: N/A
Commander's Age: N/A
Information Source: AAIB Field Investigation

The aircraft was undergoing a 'Service One' maintenance checkduring which an Acceptable
Deferred Defect (ADD) was actioned. Rectification of this particular ADD involved the removal
ofthe Landing Gear Control Handle Module to replace a switch withinthe module. After this
module was refitted, a function test wasrequired. The Landing Gear Control Handle Module
contains thelanding gear indicator lights, the lever lock relay and solenoid,the lever detent switches
and the landing gear lever. In orderto test the module, all of the landing gear downlock pins mustbe
fitted and hydraulic pressure must be available. The landinggear lever has to be pulled out and
selected to another positionwhich, when the aircraft is on the ground, requires placing thelever in
the landing gear UP position. When the aircraft is onthe ground, the landing gear lever is prevented
from inadvertentmovement to the UP position by a lever lock. The lever lock iselectrically
engaged, but can be manually overridden by a deliberateaction to push it to one side.

Towards the end of the 'Service One' maintenance check the outstandingitems were the engine
ground runs, leak checks and the functiontest of the Landing Gear Control Handle Module. It was
decidedto complete all of these items when the aircraft was in the enginerun compound outside the
maintenance hangar.



The engi neers who were assigned to carry out the engine run had conducted a
nunber of activities during the day, including cowing the engines and engi ne
trimbalancing. Wth the exception of the licensed aircraft engi neer (LAE), the
team had spent the 2 to 3 hours that preceded the incident waiting in the crew
room During this tinme, the LAE had been involved in other activities including
readi ng the relevant technical nanuals in preparation for the function tests to
be carried out.At approximately 13.30 hrs local tinme, the teamwere requested to
nove the aircraft to the engine run conpound. In preparation for the aircraft
pushback, they took up positions at various points in the hangar. This activity
was neither directed nor co-ordinated.lt is common practice for Tractor (tug)
Drivers to use a nodi fied nose | andi ng gear downl ock pin instead of the
aircraft's downl ock pin. This nodified downl ock pin, which was provided by the
aircraft operator as part of the tractor's ground equi prent, had a | ong netal
pol e wel ded to a downl ock pin. Use of the nodified downl ock pin enabled the
Tractor Driver to fit and renove it fromthe nose | andi ng gear w thout using
steps or clinbing up the nose I eg. Upon completion of towi ng or pushing the
aircraft, the Tractor Driver would renmove the nodified downlock pin and stow it
with the other ground equi prent on the tractor. Prior to pushback of the
aircraft the Tractor Driver asked an engi neer, who was seconded to the team if
he could renmpve the aircraft's nose | andi ng gear downl ock pin and replace it
with the nodified pin. The engi neer, thinking that only an engine run was going
to take place, agreed and the Tractor Driver exchanged the pins, placing the
aircraft's downl ock pin onboard the aircraft.During pushback, tow ng, and whil st
conducting the maintenance tasks in the engine run conmpound, a Headset Operator
on the ground is the focal point for all personnel involved and should be in
conti nuous comuni cation with the Brake Person, who would be | ocated on the
aircraft's flight deck with the engi neer conducting the nai ntenance tasks.

He/ she nust al so have visual or audio comunication with the Tractor Driver and
wi th ot her personnel in key positions around the aircraft. Just prior to the
start of pushback, another |icensed aircraft engineer, who was working on the
aircraft but was not directly involved in the engine run task, requested one of
the engi neers on the teamto assune the role of Headset Operator. Although the
engi neer was not appropriately trained and reportedly felt unconfortable with
the task, he conplied.

At no time prior to the pushback were themembers of the team formally briefed by the LAE on the
activitiesthat were planned in the engine run compound. All staff laterinterviewed were of the
opinion that only an engine run was totake place, except for the LAE and the Avionics Technician.

The following timings and sequence of eventswere taken from individual's recollections and the
Cockpit VoiceRecording. The timings are in minutes and seconds from the endof the recording
when electrical power was removed, which waswithin 30 seconds following the incident.

As the aircraft's tail moved clear of themaintenance hangar, the pushback was halted and the
AuxiliaryPower Unit was started. At this time, about 15 minutes priorto the incident, the LAE
declared on the aircraft's intercom thathe was going to run the Nos 1 and 4 hydraulic systems to
retractthe landing gear doors, which had been extended for maintenancereasons. Prior to switching
on the hydraulic systems, the LAEasked the Headset Operator to reset the main and nose
landinggear doors and to check that the nose landing gear pin was fitted,which he did. The LAE
then checked with the Headset Operator thatthe areas around the landing gear doors were clear,
engaged theNos 1 and 4 hydraulic systems and retracted the doors. This wasfollowed at 12:38 with
the engagement of all four hydraulic systemsand retraction of the wing flaps. The pushback/tow
was continuedinto the engine run compound. At 6:30 the aircraft arrived inthe engine run
compound and the brakes were set to ON. At 5:54the LAE asked the Headset Operator to verify
that all the landinggear downlock pins had been inserted. After removing his headset,the Headset
Operator proceeded aft and checked the main landinggear downlock pins. At 4:47 the Headset



Operator confirmed tothe LAE that the downlock pins were in position. Recollectionsof the events
suggested that the tractor was still in positionnext to the nose landing gear leg at this time. The
LAE thenasked the Headset Operator to let him know when the engine foreignobject damage
(FOD) guards were in place and everyone was clearof the engines. At about this time the Tractor
Driver, who wasnot aware that a landing gear function test was to be conducted,disconnected the
towbar from the aircraft and removed both thesteering pin and modified nose landing gear
downlock pin. Thisaction by the Tractor Driver went unnoticed by the Headset Operatorand the rest
of the team. At 3:23, in response to a questionfrom the Headset Operator, the LAE said that he was
going to putthe undercarriage selector lever into the UP position, and sinceall the doors would open
he didn't want "anybody wanderingaround". The team members put in place all the engine
FODguards and chocked the main landing gear wheels, but not the nosewheels, and the Tractor
Driver had moved the tractor clear fromthe aircraft. At 0:53 the Headset Operator reported to the
LAEthat the engine FOD guards were in place. At 0:25 the LAE placedthe flight deck landing gear
lever into the UP position, whereuponthe nose landing gear retracted and the nose of the aircraft
descendedonto the hardstanding. Fortunately no injuries occurred to thepersonnel.

Following this incident, the operator conducteda thorough investigation into the circumstances and
compiled thirteenrecommendations. Included amongst these recommendations wererequirements to
establish a common working practice and procedurewithin the airline for the fitting and removal of
landing geardownlock pins and to develop a management process to ensure cross-
departmentalreview and communication of major ground incidents which wouldinclude all
subsidiaries and franchises of the airline.

In June 1996 a similar incident had occurredat the operator's engineering base at Cardiff (AAIB
Bulletin 12/96). Following this earlier incident the staff at Cardiff made andactioned a number of
recommendations to prevent a similar occurrence. These recommendations were not reviewed or
actioned at the operator'smain base at Heathrow.

In February 1998 a similar incident occurredat the operator's Gatwick base.
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