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ACCIDENT

Aircraft Type and Registration: DHC-8-3�� Dash 8, G-BRYW

No & Type of Engines: 2 Pratt & Wh�tney Canada PW�23 turboprop eng�nes

Year of Manufacture: �997

Date & Time (UTC): 7 October 2005 at �822 hrs

Location: Stand 8 at Aberdeen A�rport

Type of Flight: Publ�c Transport (Passenger)

Persons on Board: Crew - 4 Passengers - 50

Injuries: Crew - None Passengers - None

Nature of Damage: A�rcraft: damage to eng�ne, propeller and fuselage
 Ground Veh�cle: damage to cab�n and bodywork

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

Commander’s Age: 3� years

Commander’s Flying Experience: 5,600 hours   (of wh�ch 648 were on type)
 Last 90 days - 99 hours
 Last 28 days - 28 hours

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

Synopsis

The DHC-8 a�rcraft was parked on stand, all the passengers 
were on board and the eng�nes had been started.  Shortly 
after the Ground Power Un�t (GPU) cables had been 
d�sconnected from the a�rcraft, and w�th nobody �n the 
cab, the GPU moved forward and struck the rotat�ng 
propeller on the r�ght eng�ne before com�ng to rest aga�nst 
the fuselage.  All the occupants ex�ted the a�rcraft through 
the passenger door and no one was �njured. 

The investigation identified a number of maintenance 
�ssues w�th the GPU. No �ssues were revealed w�th e�ther 
the serv�ceab�l�ty or operat�on of the a�rcraft, and hence 
th�s report �s focussed on the GPU.

Three safety recommendations are made; these relate 

to the regulat�ons for ground veh�cles operat�ng near 

a�rcraft, ma�ntenance of the ground veh�cle and the 

manufacturer’s serv�c�ng schedule . 

Ground Power Unit information 

The GPU was a Houch�n C762 and �ts d�esel eng�ne 

was capable of e�ther supply�ng a�rcraft w�th electr�cal 

power v�a a generator or propell�ng the veh�cle.  It was 

manufactured �n May �997 and del�vered to the operator 

at Aberdeen �n June �997.  At the t�me of the acc�dent 

�3,47� operat�ng hours had been recorded for the GPU.

The primary motion controls of the vehicle are; 
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accelerator and brake pedals, a steer�ng wheel, a 
hand-operated park�ng brake and a FORWARD-

NEUTRAL-REVERSE selector lever.  The FORWARD-

NEUTRAL-REVERSE selector lever �s s�tuated �n front 
of the steer�ng column at the he�ght of the dr�ver’s knees.  
The dr�ver must depress a button on top of the selector 
lever to move the selector through a mechanical gate; 
th�s allows the selector lever to move out of NEUTRAL 
�nto e�ther FORWARD or REVERSE.

There �s a further sw�tch, located on a panel beh�nd 
the dr�ver’s seat, labelled SERVICE - IDLE.  When the 
operator selects service mode the dr�ve to the chass�s 
�s �nh�b�ted and the eng�ne control system �ncreases the 
speed of the eng�ne so that the un�t �s ready to supply 
power to an a�rcraft.  When the sw�tch �s moved from 
service to idle there �s a delay �n the system of about 
�0 seconds to allow the eng�ne speed to decrease, the 
veh�cle �s then �n a safe state and ready to be dr�ven.  The 
veh�cle can only be dr�ven away after th�s �0 seconds 
delay and �f FORWARD or REVERSE has been selected.

The eng�ne speed �s regulated by the fuel pump.  A 
governor rod connects the fuel pump to the governor 
lever and connect�ons at both ends are by ball jo�nts.  
Changes �n eng�ne speed are made v�a a cable from 
the accelerator pedal to the governor lever or, when 
�n SERVICE mode, from a mechan�cal output from the 
governor to the governor lever.  

Description of the accident

The a�rcraft was parked on Stand 8 at Aberdeen 
A�rport and a three-man ground crew was tasked w�th 
d�spatch�ng the a�rcraft. 

The first member of the ground crew positioned the GPU 
fac�ng the r�ght hand eng�ne of the a�rcraft.  He put the 
FORWARD-NEUTRAL-REVERSE selector to NEUTRAL, 

appl�ed the park�ng brake and selected service mode.  He 

then left the stand to collect the push-back tractor.

The other two members of the ground crew, the headset 

operator and the GPU operator, then arr�ved at the 

a�rcraft.  Wh�lst the r�ght eng�ne was be�ng started the 

GPU operator not�ced that the no�se from the GPU 

eng�ne was qu�eter than usual.  He checked the meter 

which read 110 amps, rather than the usual 115 amps; 

the flight crew noted that the voltage was only 22.5V, 

rather than the normal 28V.  The left hand eng�ne was 

then successfully started.

W�th both a�rcraft eng�nes runn�ng the GPU operator 

selected idle and then started to gather the power 

cables wh�ch had been attached to the a�rcraft.  

Approx�mately �0 seconds later, the GPU started to 

move forwards, over the flat paved surface, towards 

the rotat�ng r�ght propeller, w�th nobody �n the cab.  

As the GPU moved �nto the plane of the propeller �t 

was struck by, and damaged, all four blades.  The GPU 

subsequently struck the fuselage under the r�ght w�ng, 

where �t came to a halt.

At the time of the impact the flight crew were carrying 

out their ‘After Start’ checklist.  The first officer looked 

out of h�s w�ndow, saw that the GPU had struck the 

fuselage and �nformed the commander. The commander 

�mmed�ately shut down the eng�nes and, to m�n�m�se the 

risk of any fire, ordered the completion of the ‘Engine 

Fire on Ground’ checklist for the right engine; both fire 

bottles were subsequently d�scharged.  He then contacted 

ATC and requested attendance of the fire services. 

The cabin crew confirmed that there were no signs of 

smoke or fire in the cabin but that there were signs of 

fuel leak�ng from the r�ght eng�ne.  The commander 

therefore made an announcement to the passengers 



20©  Crown copyr�ght 2006

 AAIB Bulletin: 11/2006 G-BRYW EW/C2005/10/02 

tell�ng them that they should d�sembark qu�ckly, 
us�ng the ma�n door, and that they should leave 
the�r baggage beh�nd. The d�sembarkat�on was 
uneventful and, s�nce there were no ground 
staff present, the commander instructed the first 
officer to supervise the passengers during their 
trans�t to the term�nal.

The fire service and the police arrived promptly 
to manage the acc�dent s�te.  A photograph 
taken shortly after the acc�dent �s presented at 
F�gure �.

Operating Procedures – Position of GPU for 
Ground Servicing

D�agrams �n the Operator’s Ground Operat�ons Manual 
showed a GPU pos�t�oned fac�ng away from the a�rcraft 
that �t was serv�c�ng.  However, �t had become local pract�ce 
to pos�t�on the GPU fac�ng the a�rcraft �n order to keep 
the GPU exhaust fumes away from des�gnated passenger 
walkways and so that the headset operator could be seen 
from the GPU cab.  There was no documented ev�dence 
of a formal r�sk assessment of th�s local pract�ce. 

The operator ra�sed a ‘Ground Damage Alert Not�ce’ 
w�th�n 48 hours of the acc�dent.  Th�s not�ce referred to 
the Operator’s Ground Operat�ons Manual and re�nforced 
the �mportance of the use of brakes or chocks, and that 
veh�cles should be parked �n such a way that should there 
be any movement of the veh�cle �t would not coll�de w�th 
the a�rcraft. 

Personnel information 

Ground Crew

All three members of the ground crew had been 
appropr�ately tra�ned and were fam�l�ar w�th the work�ng 
env�ronment and equ�pment.  They were �n compl�ance 
w�th the company’s Work�ng Hours L�m�tat�ons and 

there were no issues with staffing levels that might exert 
undue pressure on the crew.

Ground Vehicle Maintainer

The GPU was ma�nta�ned by an eng�neer who was 
respons�ble for the ma�ntenance of �5 �tems of ground 
equ�pment.  He had over 25 years exper�ence �n the 
ma�ntenance of a�rcraft and veh�cles and operated alone, 
hence h�s work was ne�ther s�gned off nor checked. 

Damage to the aircraft 

After the �nc�dent the a�rcraft was towed to a hangar 
where �t was �nspected.  There were three ma�n areas of 
damage to the a�rcraft as follows:

a) The right propeller had suffered significant 
damage to all four blades and to �ts hub.

b) The r�ght eng�ne had come to an abrupt halt 
and, as a result, the eng�ne requ�red a complete 
overhaul.

c) There was a dent �n the fuselage w�th assoc�ated 
local damage to the fuselage structure.

Figure 1

Post �mpact photograph show�ng GPU and a�rcraft 
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Inspection of the GPU

Initial Inspection

There was extens�ve damage to the GPU 
cab�n and the eng�ne cover.  The w�ndscreen 
and the w�ndows to the left and r�ght doors 
had shattered, there were dents cons�stent 
w�th propeller blade str�kes to the cab�n, and 
the �nternal structural members of the cab 
around the left door were severely d�srupted.  
Part of the lead�ng edge of one of the propeller 
blades, a str�p of metal about 50 cm long, 
had become detached and was found on the 
dr�ver’s seat �n the cab of the GPU.

After the acc�dent the GPU was taken to a veh�cle 
ma�ntenance fac�l�ty on the a�rport where an �nspect�on 
revealed the follow�ng:

a) Governor rod and fuel pump spr�ng

On open�ng the eng�ne cover the governor rod 
was found to be d�sconnected from the fuel 
pump.  Further �nspect�on revealed that the ball 
jo�nt on the fuel pump lever was worn, hence the 
governor rod could become detached from the 
fuel pump lever w�th l�ttle effort.  F�gure 2 shows 
the detached governor rod and the worn ball jo�nt.  
The spr�ng on the fuel pump was also worn so that 
when the governor rod became detached from the 
fuel pump, the eng�ne ran at a moderate speed and 
not at �dle.

b) FORWARD-NEUTRAL-REVERSE selector

The FORWARD-NEUTRAL-REVERSE selector 
has a central button and under normal operat�on 
th�s must be depressed to allow the selector 
lever to move out of neutral.  The mechan�cal 

gate mechan�sm was found to be worn, �t was 
therefore not necessary to press the button pr�or 
to mov�ng the lever.  F�gures 3 and 4 show, 
respect�vely, the locat�on of the selector and the 
worn mechan�cal gate.

c) Electr�cal safety system for tract�on

A ser�es of checks were conducted on the GPU 
to check the electr�cal safety system for tract�on.  
No defect could be identified that would allow 
the veh�cle to move w�thout the FORWARD-

NEUTRAL-REVERSE selector be�ng �n e�ther 
FORWARD or REVERSE.  the �0 seconds delay, 
before the veh�cle can move after sw�tch�ng from 
SERVICE to IDLE, worked sat�sfactor�ly. 

d) Park�ng brake

The handbrake system was tested and �t was shown 
that w�th a normal appl�cat�on of the lever (about 
four notches of the ratchet out of a max�mum of 
s�x) the park�ng brake would hold the GPU on 

                         

Photograph show�ng detached governor rod and worn ball jo�nt

Worn ball jo�nt

Detached
governor 

rod

Figure 2
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level ground w�th the eng�ne at normal �dle or low 
speed sett�ngs and w�th FORWARD mode selected.  
The park�ng brake would not hold the GPU w�th 
the eng�ne at moderate or h�gher eng�ne speeds 
w�th the same mode selected.

e) Other defects

The near-s�de front tyre had exposed chords �n 
the tread area, there was corros�on and p�tt�ng on 
several areas of the front brake p�pes and the p�ns 
and bushes on all the road spr�ngs were worn.

Detailed Inspection 

The GPU was transported to the manufacturer’s fac�l�ty 
for inspection.  The inspection confirmed the findings 
made at Aberdeen; however, the following additional 
findings were made:  

a) The pr�nted c�rcu�t board that controls the 
electr�cal safety system for tract�on was bench 
tested us�ng the manufacturer’s ded�cated test 
procedure and no fault was found.

Button - �n normal use 
th�s must be pressed 
to allow FORWARD or 
REVERSE to be selected

Figure 3 (left)

Photograph show�ng locat�on of FORWARD-
NEUTRAL-REVERSE selector �n front of the 

steer�ng column

Worn gate

Figure 4  (right)

Photograph show�ng worn gate �n the  
FORWARD-NEUTRAL-REVERSE 

selector (NB rubber ga�ter removed)
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b) It was concluded that the only way the veh�cle 
could move forward was w�th the FORWARD 
mode selected; attempts were therefore made to 
assess how the selector un�t m�ght have moved 
to the FORWARD pos�t�on.  It was concluded that 
human �ntervent�on, or poss�bly a jolt as the cab�n 
door closed, were the only real�st�c causes.  

c) Tests found  that the speed of the eng�ne after 
the governor rod became detached was l�kely to 
be 1,500-1,600 rpm.  This is significantly higher 
that the normal �dle of around �,�00 rpm, but less 
than the max�mum of 2,400 rpm.  

GPU Maintenance 

The GPU had been ma�nta�ned at a fac�l�ty at Aberdeen 
A�rport s�nce �t was del�vered as a new veh�cle �n 
June �997.  There were 24 entr�es �n the log book for 
‘service’ or ‘3 month service’ over the 8 year operat�onal 
life of the GPU until the accident; an average of 3 services 
per annum.  Correct�ve ma�ntenance act�ons were also 
logged.

The ma�nta�ner worked alone and he had found that 
the level of unscheduled maintenance made it difficult 
for h�m to keep to a plan for scheduled ma�ntenance.  
A defect reporting system was in place; however, 
there was ev�dence that not all defects were be�ng 
reported.  There was also ev�dence that the gate on the 
FORWARD-NEUTRAL-REVERSE selector had been 
unserv�ceable for at least two years. 

Manufacturer’s Recommended Maintenance

The Techn�cal Manual for the Houch�n C762 conta�ns 
recommended servicing actions at defined intervals 
rang�ng form da�ly to every �2 months.  

A rev�ew of the recommended serv�c�ng act�ons 
concluded that there are no specified checks that would 

have detected the worn ball jo�nt, the worn spr�ng on the 
fuel pump or the worn gate on the FORWARD-NEUTRAL-

REVERSE selector.

Annual inspection by the Airport Authority

The GPU had completed �ts annual safety �nspect�on on 
28 January 2005.  Th�s �s a 29-po�nt check l�st, wh�ch 
�s effect�vely a d�rect copy of the CAA recommended 
checks prov�ded �n CAP 642� w�th the except�on that 
box 30 (Tra�ler Connect�ons) had been deleted.  All 
29 boxes were t�cked, �nd�cat�ng that the �tems were 
‘serv�ceable’.

Safety management of airside vehicles

Airside Safety Management - CAP 642 

CAP 642 prov�des gu�dance to a�rcraft and a�rport 
operators, as well as to necessary th�rd part�es, on safe 
operating practices for airside activities; the guidance 
prov�ded �n th�s document �s not mandatory.  It was 
first issued in March 1995 on the recommendation of 
a work�ng group drawn from representat�ves from the 
CAA, the Health and Safety Execut�ve, the a�rcraft 
operators and the a�rport agenc�es.  Issue 2 followed �n 
February 2003 after a rev�ew by the work�ng group, and 
incorporated revisions to reflect changes to legislation 
and advances �n safety management pract�ce.  There 
was a subsequent rev�s�on �n 2005 as a result of 
recommendat�ons made by the AAIB concern�ng 
a�rbr�dge and a�rcraft tow�ng operat�ons.

CAP 642 prov�des gu�dance on standards for a�rs�de 
veh�cles, and �ncludes at Append�x C ‘Model Proformae 
that may be suitable for use by an Aerodrome Authority 
dealing with Airside Vehicle Inspection Requirements’.  

Footnote

� A�rs�de Safety Management Append�x C, Annex B Safety and 
Serv�ceab�l�ty Inspect�on Forms for Ground Power Un�t/A�rstart 
Un�t. 
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There are several proformae �nclud�ng at Annex B a 
30-po�nt checkl�st for ‘Ground Power Unit/Airstart 
Unit’. 

Airside Vehicles – applicability of road vehicle standards

A�rs�de veh�cles have a number of d�fferent 
character�st�cs to those of road veh�cles.  They are 
designed to support the operation of aircraft; for example, 
tow�ng a�rcraft or ass�st�ng �n the load�ng and unload�ng 
of baggage.  Therefore, the d�rect appl�cat�on of road 
veh�cle regulat�on for the des�gn and ma�ntenance of 
a�rs�de veh�cles �s not necessar�ly appropr�ate.  In 
add�t�on, a�rs�de veh�cles are often produced �n low 
numbers which creates additional financial pressures on 
any des�gn and ma�ntenance regulat�on.

There �s however a large area of commonal�ty between 
a�rs�de and road veh�cles and CAP 642 (sect�on 3.5.5.) 
states that: 

‘all vehicles should normally be required to meet 
the requirements appropriate for the grant of 
Department for Transport test certificate’. 

Accord�ngly, the Veh�cle and Operator Serv�ces Agency 
(VOSA) were contacted to assess whether the GPU 
would have passed a standard ‘MOT’ test.

The MOT for veh�cles not exceed�ng 3.5 tonnes 
�ncludes tests for ‘Driving Controls’.  The procedure 
for th�s part of the MOT �s to check the operat�on of 
the dr�v�ng controls ‘from the driver’s seat’ and several 
reasons for fa�lure are l�sted.  It was concluded that the 
FORWARD-NEUTRAL-REVERSE selector would have 
fa�led an MOT s�nce �t was ‘obviously not functioning 
correctly’ due to the gate not work�ng.  The worn ball 
jo�nt and the worn spr�ng on the fuel pump would 
probably not have been �nspected as part of an MOT 

test s�nce the test for dr�v�ng controls �s made from the 
driver’s seat; hence these would not have resulted in an 
MOT fa�lure.  The corroded brake p�pes and the exposed 
chords on the tyre were �tems that would have resulted 
�n a fa�lure of an MOT, as well as the A�rport’s Roads�de 
Check (as per CAP 642).  

Analysis 

Three factors assoc�ated w�th the GPU and �ts operat�on 
contr�buted to cause th�s acc�dent.

The engine speed was significantly higher than the 
normal �dle sett�ng, such that the veh�cle could overr�de 
the park�ng brake.  Th�s �s attr�buted to excess�ve wear 
on the ball jo�nt, wh�ch allowed the eng�ne governor 
rod to become detached, and to the worn spr�ng on the 
fuel pump, wh�ch d�d not subsequently set the eng�ne 
to �dle.  Wh�lst the a�rport author�ty used the check l�st 
recommended �n CAP 642, th�s does not �nclude a check 
on eng�ne controls.  The worn ball jo�nt and the worn 
spring were not identified or rectified by the operator’s 
ma�ntenance system and there was no ded�cated check �n 
the manufacturer’s recommended ma�ntenance scheme.

The GPU dr�ve system would only allow the veh�cle to 
move forward �f �t was �n FORWARD mode.  It was not 
poss�ble to determ�ne how the GPU dr�ve system went 
�nto the forward mode; human intervention would seem 
the most l�kely cause, unless �t had been d�sturbed by 
a jolt as the cab�n door was closed.  The gate on the 
FORWARD-NEUTRAL-REVERSE selector, a safety 
feature, was found to be �neffect�ve due to wear, thus 
allow�ng the forward mode to more eas�ly be selected.  
As w�th the worn ball jo�nt and worn spr�ng the annual 
check recommended �n CAP 642 does not �nclude a 
check on such controls.  The operator’s defect report�ng 
system d�d not detect th�s fa�lure, and there was no 
appropr�ate check �n the manufacturer’s recommended 
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serv�c�ng to �nspect for a worn gate �n the FORWARD-

NEUTRAL-REVERSE selector. 

The GPU was, as had become rout�ne, pos�t�oned fac�ng 
the a�rcraft although th�s was not �n accordance w�th 
the company’s operat�ng procedures.  At a�rports such 
as Aberdeen, there are many act�v�t�es plac�ng demands 
on the ava�lable ramp space and, had th�s GPU been 
fac�ng away from the a�rcraft, �n accordance w�th the 
company’s operat�ng procedures, �t m�ght have struck the 
a�rcraft parked on the next ramp.  The fa�lure to adhere 
to the company’s Standard Operat�ng Procedure �s not 
cons�dered a pr�mary causal factor s�nce �t would seem 
more appropr�ate to m�n�m�se the r�sk of occurrence 
rather  than to m�n�m�se any subsequent r�sks.

Conclusions

The �nc�dent occurred because the GPU was be�ng 
operated w�th a worn ball jo�nt on the governor 
rod, a worn fuel pump spr�ng and a worn gate �n the 
FORWARD-NEUTRAL-REVERSE selector.

These three mechan�cal defects are attr�buted to:

a) Inadequac�es �n the operator’s ma�ntenance 
system, �nclud�ng defect report�ng.

b) The lack of appropr�ate checks �n the 
manufacturer’s recommended serv�c�ng 
schedule.

Safety Recommendations 

The follow�ng safety recommendat�ons have been 
made:

Safety Recommendation 2006-092

It �s recommended that Br�t�sh A�rways rev�ew the�r 
operat�ons at Aberdeen A�rport to ensure that a�rs�de 

veh�cles are ma�nta�ned �n accordance w�th the 
appropr�ate manufacturer’s recommended serv�c�ng 
schedule and to ensure that the�r defect report�ng system 
for ground veh�cles operates effect�vely. 

Safety Recommendation 2006-093

It �s recommended that Houch�n Aerospace update the�r 
recommended serv�c�ng schedule to �nclude checks for 
governor rods, fuel pump spr�ngs and forward-neutral-
reverse selectors at appropr�ate �ntervals.  These changes 
should be promulgated to all operators of relevant 
equ�pment world-w�de. 

Safety Recommendation 2006-094

It �s recommended that Houch�n Aerospace rev�ew the 
des�gn of the�r eng�ne control systems for self-propelled 
ground equ�pment to ensure that safety �s not 
comprom�sed �f there �s a system fa�lure.  

Previous recommendations

Follow�ng an �nc�dent at Prestw�ck A�rport2, where a 
baggage veh�cle ran �nto the fuselage of a stat�onary 
Boe�ng 737 a�rcraft, the follow�ng safety recommendat�on 
was made.  The recommendat�on �s equally relevant to 
th�s acc�dent.

AAIB Safety Recommendation 2006-060

It �s recommended that the C�v�l Av�at�on Author�ty 
should rem�nd a�rport operators that the�r Safety 
Management Systems should ensure that safe 
standards of ma�ntenance and use are appl�ed to 
all veh�cles and mob�le ground equ�pment used �n 
the prox�m�ty of a�rcraft.

Footnote

2 Aircraft registration EI-DAP; report was published in AAIB 
Bullet�n 9/2006




