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The transportation of large high-value components is not unusual in the aviation industry, but the 
multi-national nature of the Airbus consortium requires the regular movement of more large items 
than one sees in most other organisations. The size, and production rates, of aircraft in the Airbus 
product line has grown, creating demand for more regular, swift, controllable and cost-effective 
transport links across a half-dozen or so component 
locations, and the assembly hub at Toulouse. This has 
been an on-going situation and over several decades 
has encouraged the consortium to use large aircraft to 
convey ‘oversize’ items (oversize in that they were too 
large for commercial freight operators to handle). To 
maintain control over the scheduling and the 
conveyance of items, e.g. fuselage sections and wing 
sets, Airbus developed an in-house solution.  
 
Initially, US-designed large transporters, developed to 
support US space programme requirements, and 
based on refurbished Boeing Stratocruiser airframes 
with turboprop engines, were used. With some adaptation a small fleet supported the initial A300 
and A310 projects, but the advent of higher production rates as the A320 (and later A330/A340) 
programmes gathered pace led to Airbus deciding to investigate the use of an A300 derivative with 
a large-diameter fuselage in the late-1980s. This was when the Airbus ‘Beluga’ programme was 
formulated and named – the title coming from comparison of physical similarities with the large and 
smile-smitten white Beluga whale.  

The original five-strong Beluga ST fleet 
entered service in the early 1990s and, as 
A320 derivative sales maintain a healthy 
pace, is unlikely to be retired yet. (The 
massive A380 was a project that was 
deemed to be best served by having sea 
and land transportation, and is irrelevant 
to the processes supported by the original 
and new Beluga programmes).  

In 2015, with A320/321 production rates 
increasing, the A330 still selling, and the 
A350 programme entering production, the 

demand for large component deliveries between component   plants and the final production-line at 
Toulouse was gathering pace.  

We were shown cross-section drawings of a number of heavy-lift aircraft. These were 
predominantly military, included US and Russian aircraft, but included the recently developed 
Boeing 747-400 derivative called Dreamlifter used by Boeing to transport aircraft assemblies 
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between factories.  All of these were either inadequate in terms of internal hold dimensions, or 
were incompatible with the docking facilities that are used to unload and reload the existing Beluga.  

The company chose to repeat the original Beluga project, and started the project that became 
BelugaXL. By following the philosophy of the original Beluga, it was to be based on an Airbus 
product in production, and this time they used the A330. As much as possible of the existing 
airframe was to be used, and the baseline for the design retained: 

• the A330 wing and engines (2 x Rolls-Royce Trent 700),  
• the below floor sections of most of the fuselage length,  
• the existing landing gear,  
• and the cockpit was retained in a module that, as on the original Beluga, would be below the 

main fuselage deck. 

These were to be combined with a new payload section that was 8.0m internal diameter and longer 
than any comparable large transporter. Access for loading/unloading was to be through a large 
clamshell door above the cockpit. The project was to be based at Toulouse, and initially planned 
around delivering five aircraft, but a sixth example has been added subsequently. 

The project has a ‘conversion hangar’ at 
Toulouse. This takes an A330 airframe from the 
production line and re-engineers the fuselage, 
cockpit and tail surfaces in preparation for 
installing the new ‘bubble’ fuselage structure, 
and performs modifications as necessary – e.g. 
landing-gear wheel bays, al l systems 
connections in/out of the flight-deck, access 
between cockpit and payload deck within – 
with extra space available to accommodate (in 
addition to the 2 crew members in the cockpit) 
up to 5 additional crew. There is no crew 
access to the main payload section in flight as 
it is not pressurised. Standardisation of facilities 
at the factories served is part of a programme 
expected to improve communication and 
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procedures, and reduce time at loading locations.  

Essential aerodynamic changes include 
modification of the A330 tail surfaces. The 
fin is extended upwards by two metres and 
extra area added as a fillet, and the 
horizontal stabilisers are fitted with 
endplates, larger than on the original 
Beluga, to ensure adequate control and 
stability objectives. The payload section has 
a flat floor and access is achieved from the 
front, in common with the existing fleet, 
although the upward-opening door is larger. 
Plots from CFD analysis were shown and 
illustrated the care taken to optimise the 
fuselage profile, from nose to aft of the 

payload access. Both original Beluga and Beluga XL plots, shown together, illustrated the minimised 
areas of flow disturbance attributable to relatively minor profile changes, in spite of having a larger 
diameter payload section.  

The Main Deck Cargo Door is kept locked 
by 24 hooks that have hydraulically-
powered latching mechanisms. These link 
to the floor both port and starboard, and 
across the frame where the door and 
fuselage join. Minimising the height needed 
as the doors open ‘upward’ determines the 
headroom needed at docking facilities and 
has also been a design objective. 
Experience has led to investment, where 
justifiable, to use enclosed docking 
facilities. This is largely to avoid weather-
imposed delays. An enclosed facility 
reduces safety risks and can lead to faster 
loading/unloading of components, and as 
utilisation of the fleet seems inevitable to 
keep increasing, any reduction in turn-round time will be a considerable bonus. The current 
programme maintains links to UK, France, Spain, Italy, Germany and Turkey with an annual flown 
distance of 6.5million Km (3.5million n.m.).  

Some development challenges were discussed, and although the objectives were not unusual, the 
significances were often exceptional. Some of these were: 

• The need for a floor space with standardised tracks compatible with the existing loading facilities 
and equipment that would ensure a payload properly latched in flight. 

• The adaptation of the A330 pressurisation system to a much reduced pressure volume as only 
the very forward part of the aircraft is pressurised. 
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• The design of connecting elements that carried 
load between lower and upper fuselage  frame 
sections was unique to every frame  

• As the certification date looms the speaker 
spoke confidently that the full certification 
objectives were almost complete, and type 
certification was expected to be announced 
very shortly.    

The programme had been sanctioned in 2015, and 
the first flight of the BelugaXL was conducted on 
18 July 2018. The aircraft is due to complete 
certification by this year-end (2019), and the type 
should enter service soon afterwards. The planned 
fleet will be built up at a gradual rate over the 
next few years.  

 
This presentation was a good start-
off for the Branch’s new season. The 
material supported a detai led 
description of the salient statistics 
overall, and the technical insight was 
well supported by slides and video. 
The commentary that linked the 
numerous unique aspects of the 
aircraft was wide-ranging and they 
were well illustrated. The speaker’s 
role in the project ensured a deep 
insight into certification procedures, 
and expla ined many aspects 
necessary to reconcile the properties 

of a complex design to regulation requirements. The lecture was well appreciated by about 150 
attendees. A range of questions revealed a wide range of interest and were answered with 
generous explanations. A warm appreciation was expressed and the audience response was very 
positive.  

Meeting notes by Mike Hirst 
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