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INCIDENT

Aircraft Type and Registration:  Eurocopter EC�55 B�, G-ISSV

No & Type of Engines:  2 Turbomeca ARRIEL 2C2 turboshaft eng�nes

Year of Manufacture:  2006 

Date & Time (UTC):  �0 March 2007 at �80� hrs

Location:  Norw�ch A�rport, Norfolk 

Type of Flight:  Publ�c Transport

Persons on Board:  Crew - 2 Passengers - None

Injuries:  Crew - None Passengers - N/A

Nature of Damage:  F�re damage to ho�st electr�cal connector and o�l cooler 
support fa�r�ng

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

Commander’s Age:  46 years

Commander’s Flying Experience:  5,�07 hours (of wh�ch 47 were on type, �nclud�ng 
30 hours s�mulator tra�n�ng)

 Last 90 days - 97 hours
 Last 28 days - 28 hours

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

Synopsis

The a�rcraft was be�ng refuelled on the ramp w�th the rotors 
running when a localised fire broke out in the area of the 
external connector for the electr�c ho�st, on the upper r�ght 
side of the fuselage.  The fire went out as soon as electrical 
power was removed on shutt�ng down the eng�nes.  

The investigation established that the fire was caused by 
the 28 volt DC electr�c ho�st power supply short�ng to the 
body of the hoist’s fixed electrical connector and earthing 
through the carbon fibre composite fairing on which the 
connector �s mounted.  The short was probably caused 
by mo�sture �ngress �nto the connector due to a damaged 
seal.  A contr�butory factor was that the connector �s 
always l�ve whenever the electr�cal system �s powered.

Three safety recommendat�ons are made to the a�rcraft 
manufacturer.

History of the flight

The a�rcraft landed back at Norw�ch A�rport after an 
uneventful VFR flight of 1 hour and 41 minutes to five 
North Sea platforms.

After d�sembark�ng the passengers on the operator’s ramp 
at Norw�ch, a rotors-runn�ng refuel was commenced.  
One eng�neer superv�sed the refuell�ng at the hose 
connector at the rear of the fuselage and another stood 
at the front left door.  The co-p�lot then d�sembarked to 
obta�n a weather update and check the load for the next 
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sector.  The w�nd at the t�me was from 240º at �0 kt.  
A company S�korsky S-76 was parked approx�mately 
25 metres d�rectly beh�nd G-ISSV.

Soon after the co-p�lot returned to the a�rcraft, both 
crew members smelt an odour of ‘ant�sept�c’, wh�ch 
grew stronger w�th t�me.  They �n�t�ally thought �t was 
emanat�ng from the nearby a�rcraft pa�nt hangar and asked 
the eng�neer at the front left of the a�rcraft to �nvest�gate.  
The eng�neer observed w�sps of smoke com�ng from 
the r�ght s�de of the hel�copter and after cross�ng over 
to its right side, saw six‑inch flames emanating from the 
ho�st connector, wh�ch were be�ng blown towards the 
eng�ne �ntake.  He s�gnalled to the commander to shut 
the a�rcraft down and stopped the refuell�ng.  The crew 
of the S‑76 also saw the flames, which they described as 
resembl�ng those of a “gas r�ng burner”.  The commander 
of the S-76 �mmed�ately rad�oed the crew of G-ISSV on 
the ATC ground frequency to �nform them that they had 
an engine intake fire.  The flames disappeared as soon as 
the eng�nes were shut down.

The AFRS were summoned by ATC and were qu�ckly �n 
attendance, but the fire had already gone out by the time 
they arr�ved at the a�rcraft. 

Throughout the �nc�dent there were no �nd�cat�ons �n 
the cockpit of a fire.  The time from the crew sensing 
the unusual smell unt�l the eng�nes were shut down was 
approx�mately 63 seconds.

Aircraft information

General

The EC�55 B� �s a tw�n-eng�ne hel�copter that can 
accommodate up to �2 passengers and two crew.  The 
bas�c structure of the a�rcraft �s of alum�n�um alloy, but 
compos�te mater�als are w�dely used �n �ts construct�on.

G-ISSV was manufactured �n 2006 and commenced 
operat�ons from Norw�ch A�rport �n December 2006.  
The a�rcraft was pr�mar�ly used to transport o�l �ndustry 
personnel to and from offshore platforms.  

At the time of the incident it had flown 110 hours since 
new.  There were no deferred defects recorded �n the 
techn�cal log.  

Mission selector switch

The m�ss�on selector sw�tch �s a three-pos�t�on sw�tch, 
located on the overhead panel, wh�ch enables the crew to 
act�vate e�ther the electr�c ho�st or the cargo sl�ng.  The 
crew’s pre-start checkl�st requ�red them to check that the 
sw�tch was �n the OFF pos�t�on. 

Electric hoist

The a�rcraft was del�vered w�th opt�on ‘OP 45C07’, wh�ch 
prov�des the w�r�ng and hard po�nts to accommodate 
a removable electr�c ho�st but the operator had never 
�nstalled one, as �t was not requ�red for the company’s 
operations.  The hoist is fixed to the upper right side of 
the hel�copter and �ts electr�cal connector plugs �nto a 
fixed connector mounted on the oil cooler support fairing  
(F�gure �).  Accord�ng to the manufacturer, around 
45 EC�55 hel�copters have been del�vered w�th the ho�st 
opt�on to date.

Figure 1

Locat�on of EC�55 Ho�st F�xed Connector (c�rcled)
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The hoist’s fixed connector, identified as ‘24 DELTA’, �s 

manufactured from a part number CA3�06F32-6PBF80 

MIL‑C‑5015 specification circular bayonet connector.  

The female half of the connector �s mounted on the 

slop�ng surface of the o�l cooler support fa�r�ng on the 

eng�ne deck and protrudes through the fa�r�ng.  The 

fairing is constructed of carbon fibre composite material 

and �s secured to the a�rcraft alum�n�um alloy structure 

by metal screws around �ts per�phery.

When the ho�st �s not �nstalled, a blank�ng or ‘shunt 

plug’ must be installed on the fixed connector.  The 

shunt plug compr�ses the male half of the MIL-C-50�5 

connector, which has been modified in accordance 

with the helicopter manufacturer’s specifications.  The 

modifications include soldering a wire between two of 

the p�ns, to prov�de cont�nu�ty for the mon�tor�ng c�rcu�t 

for the wire‑cutting squib, and filling the backshell of the 

plug w�th pott�ng compound.  

The ho�st connector prov�des the 28 volt DC power 

supply, and earth return, for the ho�st’s electr�c motor, 

the command signals for the hoist and a signal to fire 

the ho�st emergency w�re-cutt�ng squ�b.  The power for 

the ho�st motor �s suppl�ed from electr�cal master box 

‘2 ALPHA’, located �n the nose of the hel�copter.  The 

electr�cal c�rcu�t �s protected by a s�ngle �30 ampere fuse 

and the supply to the ho�st connector �s l�ve whenever 

the a�rcraft generators are on l�ne, even �f the m�ss�on 

selector sw�tch �s �n the OFF pos�t�on.  The power supply 

�s w�red to contact ‘W’ of the connector and the earth 

return for the ho�st motor �s v�a contact ‘X’.  There �s no 

means prov�ded for the crew to sw�tch off the 28 volt DC 

power supply for the ho�st motor.

The connector �ncorporates an elastomer�c seal, located 

at the �nterface of the mat�ng surfaces between the two 

halves of the connector, wh�ch renders �t weatherproof.  

The connector was or�g�nally des�gned w�th an O-r�ng 
type seal, wh�ch locates �n a mach�ned groove �n the body 
of the fixed connector.  G‑ISSV’s hoist connector, and 
other new connectors examined, were found fitted with 
square cross-sect�on seals, but all nevertheless reta�ned 
the groove for an O-r�ng seal.  It �s not clear when the 
change of seal type occurred, or why th�s change was 
effected.

Aircraft examination

The a�rcraft was exam�ned �n the operator’s ma�ntenance 
hangar at Norw�ch A�rport.  The ho�st connector was 
fire damaged and the right side of the oil cooler support 
fa�r�ng was badly charred �n the v�c�n�ty of the connector 
(F�gure 2).  Local�sed charr�ng was also v�s�ble at three 
fastener locat�ons around the edges of the fa�r�ng, where 
�t attached to the alum�n�um framework of the fuselage.  
The fire damage was more evident on the external side 
of the connector and the fa�r�ng. 

Hoist connector examination

The fire‑damaged connector was examined at the 
hel�copter manufacturer’s fac�l�ty �n France.  On 

Figure 2

Fire damage to hoist fixed connector and oil cooler 
support fa�r�ng
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d�sassembly, ev�dence was found of arc�ng between 
the power contact (‘W’) and the body of the connector 
(F�gure 3).  The burn�ng damage to the �nner surface of 
the body was �n the plane of the �nterface between the 
fixed connector and the shunt plug.  The elastomeric 
�nsulator mater�al �n the v�c�n�ty of the power contact 
was heav�ly charred and partly burnt away.  The heat 
damage was greatest �n the v�c�n�ty of the power contact 
and the area of short�ng on the connector body.  The 
other contacts were free from significant heat damage. 
 
Closer exam�nat�on of the other contacts revealed the 
presence of verd�gr�s depos�ts (the green depos�ts found 
on copper) on several of the p�ns and p�n sockets.  No 
ev�dence was found of any fore�gn object hav�ng been 
trapped between the fixed connector and the shunt plug.

The env�ronmental seal between the two parts of the 
connector was destroyed �n the reg�on closest to the 
power and earth p�ns.  The rema�n�ng 60% of the seal 
was heat affected, but �ntact.  Exam�nat�on showed that 
�t was deeply �ndented around the c�rcumference due 
to be�ng crushed aga�nst the sharp edge of the O-r�ng 
groove (F�gure 4).  Several deep c�rcumferent�al cuts 
were also v�s�ble on one part of the seal c�rcumference.  

Figure 3

Ev�dence of arc�ng between power contacts and body 
of connector

Figure 4

Damage to ho�st connector env�ronmental seal

The qual�ty of the pott�ng on the shunt plug was found to 
be sat�sfactory and no potent�al leak paths for mo�sture 
through the pott�ng were found.

Fixed connector orientation

It was noted that the fixed connector on G‑ISSV was 
�nstalled w�th the power and earth contacts lowermost.  
The connector on another of the operator’s recently-
del�vered EC�55 hel�copters was s�m�larly or�ented.  
However, �nspect�on of another new EC�55 at the a�rcraft 
manufacturer’s facility showed that the fixed connector 
on th�s a�rcraft was �nstalled w�th the power and earth 
contacts fac�ng aft (F�gure 5).
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The orientation of the fixed connector is not specified 

�n the �nstruct�ons for �nstall�ng the connector at a�rcraft 

bu�ld.

Additional information

Previous hoist connector fire

The AAIB became aware of a prev�ous ho�st connector 

fire in 2005 on an EC155 in China.  Photographs of 

the fixed connector and shunt plug from this aircraft 

showed that the damage was very s�m�lar to that found 

on G-ISSV, w�th ev�dence of arc�ng between the power 

pin and the body of the shunt plug.  The fixed connector 

on th�s a�rcraft had also been �nstalled w�th the power 

and earth contacts facing downwards.  No definitive 

cause for the fire was established.

Analysis

Hoist connector damage

The strip examination of the fixed connector and shunt 

plug showed that arc�ng had occurred between the 

pos�t�ve contact ‘W’ for the ho�st motor and the body 

of the connector.  The fire damage to the panel and the 

charr�ng around the three fastener holes �s �nd�cat�ve 

that electrical current passed through the carbon fibre 
fa�r�ng and earthed to the a�rcraft structure.  The 
electrical resistance of the shorting path was sufficiently 
h�gh that the result�ng current d�d not exceed the �30 
ampere rat�ng of the fuse.  

The s�m�lar�ty of the damage observed on the ho�st 
connector �n the prev�ous �nc�dent �n 2005 suggests that 
both fires were caused by similar mechanisms. 
 
Cause of arcing

In order for the pos�t�ve supply to the ho�st connector to 
short to the connector body, a conduct�ve med�um must 
be present.  It was �n�t�ally thought that a fore�gn object 
might have become trapped between the fixed connector 
and the shunt plug, pr�or to �nstallat�on of the shunt plug.  
However, �f th�s had been the case, �t �s unl�kely that the 
aircraft would have been able to complete over 100 flight 
hours pr�or to the �nc�dent occurr�ng and, furthermore, 
no ev�dence of a fore�gn object was found.

The w�despread presence of the verd�gr�s depos�ts on 
the ho�st connector contacts suggests that mo�sture 
was present w�th�n the connector.  Wh�lst �t should 

FWD

DOWN

Figure 5

Differing orientations of hoist fixed connector
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have been res�stant to the �ngress of mo�sture, g�ven 
that �t was equ�pped w�th an env�ronmental seal 
and the qual�ty of the pott�ng of the shunt plug was 
acceptable, the cuts �n the seal could have prov�ded 
a path for mo�sture from ra�n or a�rcraft wash�ng, 
to enter the connector over a per�od of t�me.  Once 
�ns�de, �t could have accumulated �n the small gap at 
the interface of the fixed connector and shunt plug, 
until sufficient moisture was present to cause a short 
c�rcu�t.

The use of a square-sect�on seal, wh�lst reta�n�ng the 
groove for an O-r�ng on the seal land, prov�des the 
potent�al for the seal to be damaged by be�ng compressed 
aga�nst the sharp edge of the O-r�ng groove when the 
connector halves are assembled.  To address th�s �ssue, 
the follow�ng Safety Recommendat�on �s made:

Safety Recommendation 2007-072

It �s recommended that Eurocopter mod�fy the method 
of seal�ng the ho�st connector ‘24 DELTA’ on EC�55 
a�rcraft, to ensure that �t �s effect�ve �n prevent�ng 
mo�sture �ngress �nto the connector.

In this and the previous hoist fire incident, the fixed 
connector was �nstalled w�th the power and earth 
contacts fac�ng downwards.  Th�s or�entat�on of the 
contacts could �ncrease the l�kel�hood of an electr�cal 
short �f mo�sture �s present w�th�n the connector.  To 
reduce the l�kel�hood of short�ng, the follow�ng Safety 
Recommendat�on �s made:

Safety Recommendation 2007-073

It �s recommended that Eurocopter determ�ne the most 
appropr�ate or�entat�on for mount�ng the EC�55 ho�st 
fixed connector to minimise its susceptibility to shorting 
from mo�sture �ngress.

Hoist motor power supply

The electrical supply to the hoist’s fixed connector is, 
by des�gn, l�ve whenever the a�rcraft generators are on 
line.  There is therefore no way for the flight crew to 
�solate the supply to the connector, other than tak�ng 
the generators off l�ne, or shutt�ng down the eng�nes, 
neither of which is acceptable in flight.  If a hoist 
connector fire were to occur in flight, and the fire were 
to spread, the safety of the a�rcraft and �ts crew would 
be at r�sk.  To prov�de th�s means of d�sconnect�on, 
rather than rely�ng on a h�gh-current electr�cal fuse, the 
follow�ng Safety Recommendat�on �s made:

Safety Recommendation 2007-074

It �s recommended that Eurocopter prov�de a su�table 
means to flight crew to allow them to switch off the 
28 volt DC power supply to the ho�st connector 
‘24 DELTA’ on EC�55 hel�copters.

Conclusions

The evidence suggests that the fire in the hoist connector 
was caused by the 28 volt DC ho�st motor power supply 
short�ng to the body of the connector and earth�ng 
through the carbon fibre composite fairing.  The most 
l�kely cause of the short was mo�sture �ngress �nto the 
connector, result�ng from a damaged env�ronmental 
seal.  A contr�butory factor was that the power supply 
to the connector �s always l�ve whenever the a�rcraft 
generators are on l�ne.

Safety actions taken

Follow�ng th�s �nc�dent, the operator obta�ned approval 
from the hel�copter manufacturer to �solate the electr�cal 
supply to the hoist fixed connector by disconnecting 
the power cable at electr�cal master box ‘2 ALPHA’. 
 
On � June 2007, Eurocopter �ssued Emergency 
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Alert Serv�ce Bullet�n (ASB) 25A085, appl�cable to 
EC�55 B and B� hel�copter vers�ons w�th ser�al 
numbers below 6763.  Th�s was made mandatory 
by EASA Emergency A�rworth�ness D�rect�ve 
(AD) No 2007-0�59-E, wh�ch became effect�ve on 
6 June 2007.  

The ASB requ�res that operators �nspect the ho�st 
f�xed connector ‘24 DELTA’ w�th�n seven days of 
rece�pt of the ASB and, �f requ�red, repos�t�on the 
connector so that the power and earth contacts ‘W’ 
and ‘X’ are fac�ng aft.  It also requ�res that the 
power supply cable to the ho�st f�xed connector be 
d�sconnected at the electr�cal master box ‘2 ALPHA’, 
unt�l such t�me as a ground�ng strap has been �nstalled 
to the body of the connector, �n accordance w�th the 
�nstruct�ons prov�ded �n the ASB.  Th�s �s to prov�de 
a low res�stance path to earth to ensure that the fuse 
w�ll blow �n the event of the power p�n short�ng to 
the connector body.

As a further step towards el�m�nat�ng th�s r�sk, 
Eurocopter proposes to replace the current 
connector used on the EC�55 w�th the well-proven 
‘screw-type’ connector used on the Dauph�n ser�es of 
hel�copters.  Th�s would fulf�ll the �ntent of Safety 
Recommendat�ons 2007-072 and 2007-073.

In response to the Safety Recommendat�on 2007-074, 
Eurocopter has stated that, although, �t agrees w�th the 
principle of this recommendation, it would be difficult 
to comply w�th �t because of the problems �nherent 
�n �nstall�ng such a l�ne contactor. As noted above, 
Eurocopter proposes, �nstead, to �nstall a ground�ng 
strap between the external connector and ‘ground’, to 
ensure that the fuse �n the power supply l�ne would 
blow �n the case of a short c�rcu�t �n the connector.  
Th�s step would clearly reduce the poss�b�l�ty of a 
short c�rcu�t �n the connector caus�ng damage but 
would not necessar�ly protect aga�nst a short c�rcu�t �n 
the power supply l�ne.  


