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LOTS OF things continue to happen in the modern � ghter world. 
During the four weeks of this issue’s production month, a 
Chengdu J-10 with thrust-vectoring control made its public 

� ying debut at the Zhuhai air show, the same venue for the � rst four-
ship appearance in public of the stealthy J-20 Dragon.

Around the international F-35 programme, Aeronautica Militaire 
F-35A Lightning IIs participated in the � rst NATO Tactical Leadership 
Programme course at Amendola Air Base, Italy, where during the media 
day the Italian Chief of Air Sta�  declared initial operational capability for 
the jet. As AIR International closed for press, the programme announced 
the F-35’s initial operational test and evaluation had commenced at 
Edwards Air Force Base, California.

In the UK, two RAF Marham-based F-35Bs participated in the � rst 
multinational exercise Point Blank, which involved US Air Force F-15E 
Strike Eagles and Armée de l’Air Rafale � ghters, a nice link to the world 
of the Dassault Aviation jet, which has also achieved some notable 
events this past few weeks. The � rst aircraft for the Indian Air Force 
made its maiden � ight from Bordeaux-Mérignac on October 30, the 
day before the Direction Générale de l’Armement announced the Rafale 
F3-R standard was cleared for service release. Meanwhile, Dassault 
Aviation has withdrawn its Rafale from the Canadian � ghter competition, 
reportedly after the company and French government raised concerns 
over its ability to meet Canada’s interoperability and intelligence sharing 
requirements. Elsewhere in Europe, our dear friends at Euro� ghter 
announced the world’s Typhoon � eet had amassed 500,000 � ight hours 
on November 9, an impressive statistic with which to � nish the year.

And what about the commercial jetliner world? Well, plenty of 
interesting things happening there, too. The girls and boys of Boeing 
Commercial Aircraft at Everett, Washington, achieved power-on for the 
� rst time on the Boeing 777X. Airbus handed over the � rst A330-900 to 
TAP Portugal and the company has given the clearest indication yet that 
further development of its A321neo is likely.

You can read about all these stories in this issue, along with pro� les 
of the world’s heavy-lift helicopters arranged across 12 pages providing 
details of the aircraft, operations and ongoing upgrade programmes – 
our main theme this month.

Elsewhere in this issue, you’ll � nd details of Airbus’ plan to increase 
urban air mobility, the Royal Navy’s new cutting-edge test squadron, 
the last British Airways Boeing 767, development of a bioelectric hybrid 
aircraft in the Cotswolds, and recent weapon testing successes by the 
Army Air Corps’ Wildcat AH1.

AIR International’s February 2019 issue will include a 22-page feature 
on the world’s � fth-generation � ghters, and will be on sale in the UK and 
around the globe from January 24.

Lastly, the AIR International team wish all our readers a prosperous 2019.

Mark Ayton, Editor
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Power-on for the 777X

Boeing has powered on the initial 
777-9 �ight test aircraft at Everett, 
Washington. The milestone 
followed the �nal body join of the 
nose and mid and aft fuselage 
sections in November. The initial 
�ight test 777-9 is the �rst of four 
jets that will be used for �ight and 
certi�cation testing of the latest 
Triple Seven.

The fuselage join was another 
major 777X production milestone 

following the roll-out in September 
2018 of the initial static test 
specimen, which will be used for 
strength testing. Josh Binder, vice 
president and general manager 
of the 777X, said Boeing is “hitting 
our milestones as expected” in 
developing the 777X.

Roll-out of the �ight-test 
aircraft is anticipated early in 2019 
ahead of a �rst �ight at an as yet 
unspeci�ed date. Certi�cation and 

service entry with launch operator 
Emirates is due in 2020. At 252ft 
(77m), the 777-9 will be both the 
longest passenger jet ever produced 
by Boeing and the largest twin-
engine widebody airliner yet built. 
The 777-9 and its 777-8 stablemate 
will feature General Electric GE9X 
and a fourth-generation, all-new 
composite wing with folding raked 
tips to enhance aerodynamic 
e�ciency and maintain airport 

compatibility.
Boeing claims the 777X will burn 

12% less fuel and o�er 10% lower 
operating costs than its competitor, 
the Airbus A350. Sales have been 
relatively slow since the aircraft’s 
launch more than �ve years 
ago. There were 340 orders and 
commitments for the aircraft by 
early December, with the latest order 
(from Singapore Airlines) placed in 
June 2017. Mark Broadbent

The �rst of four Boeing 777Xs to be used for �ight and certi�cation testing of the new Triple Seven at Everett following the �nal body join. Boeing

Airbus has said it will expand its on-
demand helicopter service Voom, 
now operational in São Paulo and 
Mexico City, in other megacities in 
2019. Voom is part of an Airbus unit 
called Urban Air Mobility (UAM), 
launched by the company in June 
2018 to develop partnerships 
and explore technologies that 
will make urban air mobility a 
reality. Eduardo Dominguez 
Puerta, Head of UAM at Airbus, 
said the company is “very active in 
strengthening contacts with cities 

and partners” to expand Voom, 
which allows people in megacities 
to book a helicopter on a shared 
basis via a mobile app. Airbus did 
not disclose the identities of the 
other cities where it is planning to 
launch Voom.

Dominguez Puerta added that 
Airbus UAM is also continuing to 
develop and test its two existing 
electric vertical take-o� and 
landing (eVTOL) demonstrator 
vehicles, Vahana and CityAirbus, 
which he said, “will allow us 

to de�ne a path for the future 
generation of vehicles”. Airbus UAM 
is also researching cargo delivery 
in an urban environment using 
UAVs on a project called Skyways 
and working to develop future 
regulations to help safely integrate 
eVTOL platforms into the air tra�c 
control network. Dominguez 
Puerta said: “We’re moving ahead 
full speed to continue developing 
the technologies that we need to 
realise our vision with UAM.”   
Mark Broadbent

Urban air mobility plans

The Vahana electric vertical take-o� and landing demonstrator is an Airbus Urban Air Mobility project. Airbus

A330-900 
handover
Airbus delivered A330-900 CS-
TUB (msn 1836) to TAP Portugal 
on November 26, the �rst 
example of the latest A330neo 
(new engine option) handed 
over to a customer.

The handover of customer 
A330-900s has been disrupted 
by delayed deliveries of Rolls-
Royce Trent 7000 engines. TAP 
was scheduled to receive CS-
TUA (msn 1819), rolled out early 
in 2018 and that participated in 
the certi�cation testing for the 
new aircraft, and a third A330-
900, CS-TUC (msn 1850), which 
�ew in mid-November, by the 
end of 2018.

TAP was due to start A330-
900 services to South America 
in December and the airline 
recently said it plans to open 
new routes to Chicago and 
Washington-Dulles using the 
type next June after receiving 
more examples. TAP said in 
December it expects to have 
received 19 of the 21 A330-900s 
it will operate by the end of next 
year. Go to page 42 to read more 
about the A330neo. Mark Broadbent
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Japanese 
Global 
Hawks
Japan signed its order for 
three RQ-4 Global Hawk 
Block 30(I) unmanned air 
vehicles on November 19. 
Deliveries of the aircraft to the 
Japan Air Self Defense Force 
will be completed by 2022. 
The payload options for the 
Japanese Global Hawks will 
include an indigenous infrared 
sensor package. Japan decided 
to order the RQ-4s in 2014 
and the order was approved 
by the US Department of State 
in 2015. The procurement is 
being handled under the US 
government's foreign military 
sales programme.  David C Isby

Cutting-edge test squadron
The Royal Navy con�rmed on 
November 14, 2018 that�744�Naval 
Air Squadron (NAS) has reformed 
to test and evaluate cutting-edge 
weapons and sensor’s for UK 
Defence. In particular, the squadron 
will�be instrumental in introducing 
the Royal Navy’s new Crowsnest 
system into front-line service over 
the next 18 months. The squadron 
will additionally support work on 
the RAF’s upgraded Chinook HC5 
and Chinook HC6 �eet.

Crowsnest is the updated version 
of the Thales Searchwater radar 
and Cerberus mission system 
which will deliver the Royal Navy’s 
airborne surveillance and control 
capability eventually �tted to its 
�eet of Merlin HM2 helicopters 
stationed at Royal Naval Air Station 
Culdrose, Cornwall. Crowsnest-

equipped Merlins will provide 
long-range air, maritime and land 
tracking surveillance capability 
to support the Royal Navy’s new 
Queen Elizabeth Class carriers; 
HMS Queen Elizabeth (R08) and 
HMS Prince of Wales (R09). In 
service, Crowsnest-equipped 
Merlin helicopters will be operated 
by 849�NAS�based at Culdrose; 
the unit previously operated the 
Royal Navy’s last remaining Sea 
King ASaC7 helicopters which were 
withdrawn from service having 
completed their �nal �ight on 
September 26, 2019.

The Navy test unit which will be 
based at MoD Boscombe Down 
in Wiltshire, will comprise aircrew 
and aviation engineers drawn 
from all three UK military services. 
For the past 62 years, 744 NAS 

has been in hibernation since its 
disbandment at the former RAF 
St Mawgan (now Cornwall Airport 
Newquay) in Cornwall.

The re-formed squadron’s �rst 
skipper Commander Jonathan 
Bird said: “744�Naval Air Squadron 
brings together the operational 
experience from the majority of 
defence’s front line aircraft types 
and weaponry, to ensure that new 
aircraft, weapons, and upgrades to 
existing platforms are safe and as 
�t for purpose as possible.

“It is a privilege to be at the 
helm on the day of the squadron’s 
re-commissioning – exactly 62 
years to the day that the previous 
commanding o�cer �ew his 
�nal�squadron sortie before the unit 
was disbanded at RAF St Mawgan.” 
Ian Harding

Australia selects Reaper
General Atomics-Aeronautical 
Systems Inc (GA-ASI) has been 
selected to supply the MQ-9 
medium-altitude, long-endurance, 
remotely piloted aircraft to the 
Australian Defence Force. The 
Australian Department of Defence 
said the Reaper “best meets 
the capability requirements for 
Australia’s �rst armed remotely 
piloted aircraft system” outlined in 
Project Air 7003 Phase 1 (Armed 
MALE UAS).

The Australian government will 
now request pricing and availability 
data on MQ-9 Reaper variants to 
support future decision-making 
on the acquisition. A choice is yet 
to be made between the MQ-9 
Reaper Block 5 and the MQ-9B 
SkyGuardian. Twelve to 16 air 
vehicles will be acquired.

A Department of Defence 
statement said: “Approval for the 
acquisition of the Reaper remotely 
piloted aircraft system is scheduled 
for the early 2020s. Once the 
acquisition process is complete, the 

Reaper aircraft is expected to be in 
the skies by the mid-2020s. Defence 
is yet to determine which Royal 
Australian Air Force unit will operate 
the MQ-9.”

Australian Defence Minister 
Christopher Pyne said the MQ-
9s can be integrated within the 
Australian Defence Force and would 
be fully interoperable with Australia’s 
allies. Defence Industry Minister 
Steven Ciobo added the decision 
provides “a great opportunity for 
Australian industry”.

GA-ASI partnered several 
Australian companies in Team 
Reaper Australia, the teaming 
�rst announced at the Australian 
International Aerospace and 
Defence Exposition at Avalon to 
pitch for Project Air 7003. Cobham 
Australia, CAE Australia, Raytheon 
Australia, Flight Data Systems, TAE 
Aerospace, Rockwell Collins, Ultra 
Electronics Australia, Airspeed, 
Quickstep Holdings Ltd and Sentient 
Vision Systems are the companies in 
Team Reaper Australia. Mark Broadbent

The Australian Department of Defence has selected the MQ-9 Reaper for its 
medium-altitude, long-endurance, remotely piloted aircraft requirement. 
General Atomics Aeronautical Systems Inc

Counter missile pod

Lockheed Martin expects to 
produce the �rst engineering 
development model (EDM) of 
the ALQ-248 Advanced O�board 
Electronic Warfare (AOEW) pod 
by late 2019 according to Joe 
Ottaviano, director of electronic 
warfare programmes at Lockheed 
Martin Rotary and Mission 
Systems, speaking on November 
28, 2018, at the Association of Old 
Crows International Symposium in 
Washington.

The AOEW pod, carried by 
MH-60R or MH-60S Seahawk 
helicopters, is an o� board 
electronic attack system to 
counter anti-ship cruise missiles. 
The helicopter provides power, 
but the pod’s operation is 
independent of the helicopter 
crew and linked to the Raytheon 
SLQ-32(V)6/SLQ-32(V)7 shipboard 

electronic warfare system.
Joe Ottaviano said: “It’s a new 

capability that will be a challenge 
to test because of the novelty of 
the capability. It is designed to 
be autonomous or [alternatively] 
work with the �eet.”

A pod representative of a 
mission-capable ALQ-248 has 
successfully completed a �t check 
on an MH-60 and can be attached 
to either side of the helicopter.

The system completed its 
critical design review in June, 
Lockheed Martin has been 
awarded a contract for six EDM 
standard pods, initial operational 
capability is planned for the 
2020, and additional pods are 
expected to be procured in a 
low-rate initial production order 
between 2021 and 2022.   
Rick Burgess

An MH-60R Sea Hawk assigned to Helicopter Maritime Strike Squadron 49 
(HSM-49) ‘Scorpions’ approaches the �ight deck of guided-missile destroyer 
USS Sterett (DDG 104). The MH-60R helicopter and its MH-60S sister are the 
destination types for the ALQ-248 AOEW pod. Mass Communication Specialist 
Alexander Kubitza/US Navy
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DESIGNED AND co-hosted by the 
US Air Forces in Europe’s 48th 
Fighter Wing based at Royal Air 
Force Lakenheath, Su� olk, and 
the Royal Air Force, Exercise 
Point Blank is a recurring large 
force integration exercise. The 
event has grown in stature since 
the � rst event took place in 
March 2016. Drawing its name 
from Operation Point Blank, 
the code name for a portion of 
the Allied bombing o� ensive in 
World War Two, traditionally the 
exercise has been conducted 
on a smaller, regional scale. 
Staged on November 27, 2018, 
Point Blank 18-3 signi� cantly 
increased its scope and scale 

with approximately 40 aircraft 
participating, including UK F-35B 
Lightnings and the Armée de l’Air 
for the � rst time.

Acknowledging the importance 
of Exercise Point Blank, Major 
General John Wood Commander 
3rd Air Force, based at Ramstein 
Air Base, Germany, said: “We 
are already at a high state of 
readiness, but readiness can only 
be maintained if we exercise and 
train for it every day.”

United Kingdom Joint Air 
Component Commander Air 
Commodore Jez Attridge said: 
“As we saw last weekend, Russia 
is challenging the international 
rules-based order. We therefore 

need an insurance policy. Point 
Blank gives us the opportunity to 
stay ready, and if we stay ready, 
we don’t have to get ready.”

Objectives
The primary objective for 
the Point Blank series is to 
prepare NATO allies for a 
highly contested � ght against 
adversaries operating in a 
multidimensional battlespace. 
Inspired by largescale exercises 
such as Red Flag held at Nellis 
Air Force Base, Nevada, Point 
Blank seeks to integrate a large 
number of dissimilar aircraft, 
and teach � ight crews how to 
best operate together and train 

in a safe environment. Rather 
than forward deploying a large 
number of aircraft to a single 
base at a huge cost, Point Blank 
utilises the UK’s extensive training 
range network; this latest event 
took place using airspace over 
the North Sea. The UK’s range 
network is in close proximity 
to most Royal Air Force and 
US Air Force � ghter squadrons, 
making it ideal for training either 
over land or sea. Using training 
hours already budgeted for and 
programmed, Point Blank is 
a low-cost event designed to 
increase the tactical pro� ciency 
of participating units stationed 
within the UK and Europe.

Point Blank Ian Harding  reports on the latest UK-
based exercise that’s growing in both 
importance and air power capability

A selection of images captured during an air refuelling mission � own by Royal Air Force Voyager KC3 from 10 Squadron based at RAF Brize Norton. Exercise Point Blank 
involved packages of � ghter aircraft training in both o� ensive and defensive counter air operations against simulated threat systems. All images Ian Harding
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Tactical aims
After years of uncontested 
air superiority, NATO forces 
acknowledge that any future 
war �ghting will be contested 
and involve highly capable 
threats. Training with NATO 
allies such as the UK and France 
improves interoperability and 
demonstrates that the United 
States is committed to regional 
security. In addition, event 18-3 
allowed the UK to use its shiny 
new F-35B Lightnings in the 
controlled environment of a joint 
air exercise for the �rst time, 

marking a notable milestone on 
the UK Lightning Force’s march 
to declaration of initial operating 
capability targeted for the end of 
December 2018.

Explaining the tactical aims of 
the exercise, 48th Fighter Wing 
Chief of Weapons and Tactics 
Major Eric Joachim said: “We teach 
war �ghters three things at Point 
Blank: common tactics, a common 
operating language, everything 
from radios to datalinks making 
sure they’re synchronised with 
systems, and �nally, synchronising 
and compounding the e�ects.”

Scenario
Mission planning for Point 
Blank 18-3 was completed at 
RAF Lakenheath on November 
26, 2018, in preparation for the 
exercise staged the following 
day. At approximately 09:30hrs 
on November 27, all participating 
aircraft launched from multiple 
locations across the UK. The 
scenario used involved the 
standard NATO Blue (friendly) vs 
Red (hostile) forces, with Blue 
based in the east engaged by Red 
located in the west.

Blue force pilots were tasked 
with destroying simulated hostile 
surface–air-missile threats before 
moving forward into hostile territory 
to destroy simulated targets. Red 
force pilots were presenting a threat 
laydown designed to challenge 
the air superiority held by the 
Blue force. Exercise moderators 
also introduced other challenges 
– for example, simulated radio 
communication jamming designed 
to force aircrew to overcome 

and counter communication 
degradation.

United States Air Forces in 
Europe is not standing still with 
its current version of Point Black. 
General Tod Walters, Commander 
United States Air Forces in Europe, 
and his sta� intend to create a more 
e�ective tactical-level exercise, 
one with a changeable operational 
focus depending on the training 
requirements of the participants 
involved, in the same way that 
Exercise Red Flag is choreographed 
at Nellis.

Previous Point Blanks have 
focused on combat SAR and 
dissimilar air combat training. 
Major Joachim con�rmed the aim 
of the organisers of Point Black is 
to develop the event to become 
one of the world’s leading large 
force integration combat training 
exercises. These aspirations will 
be enhanced when the mighty 
48th Fighter Wing ‘The Liberty 
Wing’ receives the �rst of 48 F-35A 
Lightning IIs.

Point Blank 18-3 participants
United States Air Forces in EuropeNumber

8 F-15E Strike Eagles 492nd Fighter Squadron, RAF Lakenheath

8 F-15E Strike Eagles 494th Fighter Squadron, RAF Lakenheath

2 KC-135 Stratotankers 100th Air Refueling Wing, RAF Mildenhall

Air Combat Command

1 RC-135V Rivet Joint 55th Wing, O�utt Air Force Base, Nebraska 
operating from RAF Mildenhall

Royal Air Force

2 Typhoon FGR4s RAF Coningsby, Lincolnshire

2 Typhoon FGR4s RAF Lossiemouth, Morayshire

2 F-35B Lightnings RAF Marham, Norfolk

4 Hawk T1As RAF Leeming, North Yorkshire

1 Sentry AEW1 RAF Waddington, Lincolnshire

1 Voyager KC3 RAF Brize Norton, Oxfordshire

Armée de l’Air

4 Rafale Cs Escadron de Chasse 3/30, BA118 Mont-de-Marsan, 
France operating from RAF Lakenheath
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Fifth-generation TLP
Riccardo Niccoli  reports from Amendola Air Base, Italy, on the � rst NATO Tactical 
Leadership Programme course to include the F-35 Lightning II

THE FOURTH NATO Tactical 
Leadership Programme (TLP) 
course for 2018 was held away 
from its normal home base 
at Albacete, Spain. This year’s 
fourth course was organised by 
Italy and hosted by Amendola 
Air Base, the very � rst staged to 
test and evaluate the integration 
of fourth and � fth-generation 
� ghters. It was attended by more 
than 900 military personnel, and 
involved about 50 aircraft from 
� ve countries.

Tactical Leadership 
Programme
NATO’s TLP is an international 
programme supported by 
Belgium, Denmark, France, 
Germany, Greece, Italy, the 

Netherlands, Spain, the UK and 
the United States. Its objective is 
to develop and sharpen air power 
by educating future mission 
commanders in complex air 
operations within robust operating 
environments. Similar to the US 
Air Force Weapons School based 
at Nellis Air Force Base, Nevada, 
NATO’s TLP is a recognised 
organisation for the study and 
development of leadership skills, 
and Combined Air Operations as 
a whole.

As part of its mandate, the 
TLP is also a test and evaluation 
organisation, so integration 
between fourth and � fth-
generation � ghters is currently the 
biggest challenge faced by the 
programme.

13° Gruppo
Thanks to the willingness of the 
Aeronautica Militare, course 2018-
4 was hosted by 32° Stormo, the 
parent wing of 13° Gruppo, the � rst 
Italian F-35 squadron; in December 
2016 13° Gruppo was the � rst 
operational F-35 unit in the world, 
outside the United States.

In a near two-year period, 
13° Gruppo was, despite a small 
number of aircraft assigned, able 
to develop its � ight operations by 
using a building block approach 
for training and conducting 
missions with increasing 
complexity and di�  culties.

On March 1, 2018, 13° Gruppo 
was assigned to the Italian air 
defence system, having being 

Aeronautica Militare Chief of Sta� , General Alberto Rosso meets the media at 
Amendola. Troupe Azzurra/Aeronautica Militare

F-35A MM7360/32-10 leads a Luftwa� e Tornado on take-
o�  from Amendola. Troupe Azzurra/Aeronautica Militare�

Aeronautica Militare MQ-9A Predator B marked AV-SA-0010 with the American serial number 09-160 and the Italian code 
32-42. Riccardo Niccoli
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declared operational for quick 
reaction alert duty. Today, eight 
F-35As are assigned to 32° 
Stormo, while two more remain 
deployed to Luke Air Force Base, 
Arizona, home of the F-35’s 
International Training Centre. An 
11th aircraft is soon expected to 
be delivered to the wing from the 
Final Assembly and Check Out 
facility located at Cameri Air Base 
in northern Italy.

During a TLP media day at 
Amendola, the newly appointed 
Aeronautica Militare Chief of Sta�, 
General Alberto Rosso, announced 
that the Italian F-35 �eet has 
reached its initial operational 
capability (IOC) quali�cation. 
Discussing the declaration, he said: 
“Today is an important day for the 
Aeronautica Militare. With the IOC 
quali�cation of our F-35 we are 
able to deploy, �rst in Europe, a real 
operational capability with a �fth-
generation aircraft. This means the 
capability of a system formed by 
more aircraft, by aircrews trained 
to use them, by a logistic and 
maintenance support chain able to 
sustain them. We must be proud 
of this target, attained thanks to 
the work of our predecessors, and 
of everybody who, every day, with 
commitment, heart and passion, 
allowed incredible results to be 
achieved, even ahead of schedule. 
It is an important day also for 
the meaning of this TLP course, 
which represents the �rst real 
integration between fourth and 

�fth-generation weapon systems. 
It is also an important opportunity 
to develop the essential capabilities 
of air power with other nations 
that must be able to deploy 
internationally.”

Tip of the spear
Amendola-based 32° Stormo is 
the tip of the spear of Italian air 
power, as it not only controls 
the �rst F-35 squadron (and is 
destined to activate at least a 
second one in the future), but also 
has two UAS squadrons, operating 
a mix of Predator A+ and Predator 
B UAVs, assigned.

The Aeronautica Militare 
provided a large proportion of the 
participating aircraft, including 
F-35 and F-2000 Typhoon �ghters, 
T-346 advanced trainers (which 
performed as Red air), an E-550 

Conformal Airborne Early Warning 
aircraft, KC-767A tankers, P-72A 
maritime patrol aircraft, MQ-1C 
Predator A+ and MQ-9A Predator B 
UAS systems, HH-101 and HH-212 
helicopters for SAR and combat 
SAR operations. Italy’s Marina 
Militare also participated in the 
course with a number of AV-8B 
Plus Harrier IIs.

The Aeronautica Militare also 
deployed other assets to Amendola 
in support of the course, including 
its IT-DARS mobile command and 
control system; IT-DARS is the 
acronym for the awkwardly titled 
Italian Deployable Air Control 
Centre, Recognised Air Picture 
Production Centre and Sensor 
Fusion Post. Additionally, its SIRIUS 
Surface Based Air Defence system 
and specialised Joint Terminal 
Attack Controller teams took part.

European mix
Foreign participants were United 
States Air Forces in Europe F-15C 
Eagles and a KC-135 Stratotanker, 
Luftwa�e Euro�ghter EF.2000s, 
Tornado ECRs and a Learjet 
35 Jamkite electronic warfare 
aircraft, Belgian and Royal 
Netherlands Air Force F-16AMs, 
and a NATO E-3A. Supporting Red 
air was a Learjet 35 from German 
company GFD, which provided 
aerial target simulation.

TLP course 2018-4 started 
on November 19 and ended on 
December 14, a standard four-
week schedule. Bad weather 
curtailed some �ying activity in 
the second week, otherwise the 
course ran as scheduled. A more 
in-depth report on TLP 2018-4 
will feature in the next issue of 
AIR International.

F-35A MM7357/32-07 under armed 
guard at the media day organised for 
the TLP 2018-04 course at Amendola 
Air Base, Italy. Riccardo Niccoli

F-2000A M.M. 7327/4-47 heads a line-up of jets at Amendola Air Base during the TLP 2018-04 media day. Riccardo Niccoli
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THE MOST notable aspect of 
this year’s exhibition was a vastly 
increased number of unmanned 
aerial systems, not only in a 
dedicated exhibition hall, but also 
occupying considerable room in 
other halls and the static display.

According to the organisers, 
Airshow China 2018 beat previous 
records; more than 770 exhibitors 
from 43 countries, 150,000 trade 
visitors and 300,000 from the 
general public. Static and � ight 
displays had 239 aircraft on 
display, though the organisers 
probably counted all of the UAV 
mock-ups to reach that number, 
because two years ago there were 
151 aircraft and the air� eld did 
not look more crowded this year. 
Two aerobatic teams from the 
People’s Liberation Army Air Force, 
the J-10-equipped Ba Yi and the 
newly established Red Falcon 
equipped with JL-8 jet trainers, 
took part in the � ying display.

Despite its importance to the 
Chinese aircraft industry, there 
was no sign of a C919 narrowbody 
airliner; its ongoing certi� cation 
trials proving more crucial to the 
programme. Also absent was the 
FC-31 � ghter, which appeared at 

Zhuhai four years ago, but this 
year appeared only as a model.

Presence of foreign aircraft 
was also more modest than two 
years ago. There were no large 
airliners present (the Airbus A350 
and Boeing 787-9 both attended 
Zhuhai 2016), and only the Airbus 
A220-300 (C Series) and Embraer 
E190-E2 made it to the show. 
Even a Russian presence at the 
show was light, featuring just the 
Ansat and Mi-171A2 helicopters 
during a South Asian tour of 
countries in the region.

Thrust vector agility
The � rst Chinese experimental 
� ghter � tted with thrust 
vector control (TVC), AVIC’s 
Chengdu J-10B prototype, serial 
number 1034, delivered a really 
impressive performance over 
Zhuhai. The aircraft made its 
maiden � ight � tted with TVC on 
December 25, 2017.

The experimental engine � tted 
is supposedly designated WS-10X, 
which features an axisymmetric, 
three-dimensional (3D) nozzle, 
that de� ects up and down, and 
to the left and the right. Russian-
built twin-engine Sukhoi Su-35 

� ghters operated by the People’s 
Liberation Army Air Force have 
2D (up and down) nozzles; the 
J-10B’s 3D e� ect is achieved 
by a V-like arrangement of two 
2D nozzles. Russia is known to 
o� er the Salyut AL-31FN series 4 
turbofan engine � tted with a 3D 
nozzle, an engine that is suitable 
for the Chinese J-10. However, for 
obvious reasons, China prefers the 
indigenous engine option.

According to a presentation 
by Aero Engine Corporation of 
China (AECC): “Thrust vector 
technology is one of the key 
technologies necessary for the 
fourth-generation � ghter [the 
Chinese dub their latest � ghter as 
fourth not � fth-generation]. Thrust 
vectoring signi� cantly increases 
an aircraft’s close range combat 
ability. It can e� ectively shorten 
the aircraft’s approach and 
landing distance. It also improves 
stealth performance. TVC has a 
signi� cant e� ect on improving 
an aircraft’s stealth, mobility [and] 
agility, reduces aerodynamic 
drag, and improves performance 
and survivability.”

The AECC advertises the thrust 
vector nozzle as: “a lightweight 

Airshow China 2018
This year’s 12th Airshow China 2018 exhibition held at Zhuhai between November 6 and 11 
involved numerous debuts of aviation programmes and projects. Piotr Butowski reports
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Airshow China 2018

and e�  cient [solution], with low-
risk for both the engines and the 
aircraft that only requires a slight 
modi� cation”.

Variable thrust nozzles will 
certainly be used on future 
variants of the J-20 and J-31 
� ghters. Reportedly, in early 2018, 
an experimental TVC engine was 
installed on J-20 prototype 2012.

Full-size, high-speed 
UCAVs
For the � rst time, Chinese 
aerospace companies displayed 
their full-size, high-speed, 
unmanned combat air vehicles 
(UCAVs), rather than small models, 
as previously.

This year’s show included the 
CH-7, the latest UCAV type to 
be displayed at Zhuhai by the 
China Aerospace Science and 
Technology Corporation (CASC), 
whose series of CH (Caihong 
or rainbow) UAVs has already 
achieved signi� cant export 
success. According to CASC, 
Caihong UAVs have been sold 
to more than 20 customers in 
more than 10 countries. The most 
successful types in its UAV product 
range are the 630kg (1,389lb), CH-
3, the 1,330kg (2,932lb) CH-4 and 
the 3,000kg (6,614lb) CH-5.

The debuting CH-7 is a 
13,000kg (28,660lb) all-wing air 
vehicle powered by an unknown 
single turbofan engine. O�  cial 
information says: “[The CH-7 
drone] uses its stealth features to 
reach deep into enemy positions. 
It carries electro-optical, radar 

or electronic countermeasure 
payloads. Two internal weapon 
bays carry anti-radar missiles, air-
to-surface missiles or glide bombs 
used to destroy high-value targets 
such as enemy command posts, 
missile launch positions and ships.”

One less typical task for the 
CH-7 is destruction of enemy 
airborne early warning aircraft with 
long-range anti-radiation missiles 
in coordinated operations with 
manned � ghters.

Shi Wen, chief designer of the 
Rainbow series of UAVs, said a 
prototype CH-7 could � y within 
two years (a promotional video said 
one year), emphasising the type is 
being developed by the company 
as an internal programme, without 
external funding. One obvious 
question about CASC’s range is: 
what about the CH-6? Two years 
ago, Shi Wen said the company was 
considering developing a Global 
Rainbow UAV, equivalent to the 
RQ-4 Global Hawk and capable of 
operating for more than 50 hours at 
49,000ft altitude. Perhaps this as yet 
unknown UAV is the CH-6.

A much smaller jet-powered 
all-wing air vehicle named the 
Skyhawk (Tianying) was displayed 
by China Aerospace Science and 
Industry Corporation (CASIC). 
The only information provided 
about Skyhawk was its 3,000kg 
(6,614lb) weight, and its main 
mission: strategic and tactical 
reconnaissance in a high-threat 
combat environment. According 
to a CASIC announcement in 
February 2018, the Skyhawk had 

CH-7 characteristics
Wingspan 22m (72ft 2in)

Length 10m (32ft 10in)

Take-o�  weight 13,000kg (28,660lb)

Maximum speed Mach 0.75

Operational speed Mach 0.5 to 0.6

Operational altitude 32,000 to 42,000ft

MAIN PICTURE: AVIC’s Chengdu J-10B prototype, serial number 1034, the test 
bed aircraft � tted with thrust vector control. Piotr Butowski    
BELOW LEFT: A montage of images depicting the nozzle movement of the 
WS-10X engine with thrust vector control. Aero Engine Corporation of China   
BELOW RIGHT: The 13,000kg CH-7 all-wing air vehicle on the China Aerospace 
Science and Technology Corporation’s stand. Piotr Butowski
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Tengden TW356 characteristics
Wingspan 26.2m (86ft)

Length 12.8m (42ft)

Height 3.9m (12ft 10in)

Maximum take-o�  weight 5,600kg (12,346lb)

Maximum speed 178kts (330km/h)

Service ceiling 29,500ft 

Endurance 30 hours

Max range 7,000km (3,780 nautical miles)

at the time recently completed its 
maiden � ight and three test � ights 
in about 40 days.

Another similar, but unnamed 
UCAV was presented at Zhuhai 
by the AVIC corporation. No 
information about the design was 
available, but the author believes it 
to be a subscale demonstrator of a 
future unmanned aircraft.

Despite its known existence, 
the Sharp Sword all-wing, jet-
powered UCAV designed by No. 
601 Institute and built by the 
Hongdu facility in Nanchang was 
absent at Zhuhai. Not shown in 
public to date, the Sharp Sword 

has an estimated wingspan of 
14m (46ft) and a weight up to 
10,000kg (22,000lb). The Sharp 
Sword is powered by a single non-
afterburner turbofan, probably 
an indigenous WS-13. The type 
has been undergoing tests since 
January 2013 and is reportedly 
ready for series production.

Giant drones
Among the many dozens of 
UAVs presented at Zhuhai, two 
distinguished themselves by their 
sheer size. The Sichuan-based 
company Tengden with Poly 
Technologies presented several 

UAVs in similar twin-boom 
con� guration, each powered 
by two engines. The largest 
type, dubbed the TW356, is a 
� ying frame, to which a modular 
payload is mounted between the 
turboprop engines. A square-
section cargo pod was mounted 

on the TW356 mock-up present 
at the show; alternative payload 
modules include a Balance Beam 
early warning radar (the same 
system as used on the KJ-200 
aircraft), communication or 
electronic warfare systems, and a 
remote sensing pod.

ABOVE: On display outside the exhibition halls, the China Aerospace Science and Industry Corporation’s jet-powered Skyhawk all-wing air vehicle designed for 
strategic and tactical reconnaissance inside non-permissive environments. Piotr Butowski

BELOW: Sichuan-based Tengden displayed its twin-boom con� gured TW356 
designed to modular payloads mounted in the fuselage. Piotr Butowski
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The Tengden company also 
presented a model of the much 
larger TW765 UAV with similar 
twin boom con�guration, 
but with four jet engines, and 
con�gured with a 40m (131ft) 
wingspan, weighing 65,000kg 
(lb), including a 24,000kg (lb) 
payload, a range of 7,500km 
(4,050 nautical miles) at Mach 
0.65 and 42,600ft altitude. The 
TW765’s primary purpose is to be 
transport, but a reconnaissance, 
early warning and aerial tanker 
version is planned. Tengden 
is advertising the TW765 as 
the world’s largest UAV under 
development.

Beijing-based Zhonghangzhi 
Science and Technology 
Company (ZHZ) presented a 
mock-up of the TD10, which is 
destined to be the world’s largest 

unmanned helicopter, featuring 
three two-blade, bearing-less, 
coaxial rotors, with a take-o� 
weight of 15,000kg (33,000lb). 
The project will be implemented 
at a ZHZ subsidiary to be 
established at Zhuhai. The TD-10 
is designed for not only transport 
of cargo, but also disaster relief 
and �re-�ghting operations. A 
TD-10 cabin shown at Zhuhai 
featured passenger seats.

ZHZ has already built the 
3,000kg (6,600lb) T333, which 
is China’s largest unmanned 
helicopter to date.

Airliners
Three Chinese passenger 
aircraft are at various stages 
of development: the regional 
ARJ21 is in production, the 
medium C919 is undergoing 

testing, and the widebody 
CR929 is being designed.

The Commercial Aircraft 
Corporation of China (COMAC) 
ARJ21 gained 60 new 
commitments at Zhuhai, bringing 
the total number of aircraft on 
order to 528 (including options 
and letters of intent). Shanghai 
SPDB Financial Leasing ordered 
30 aircraft (15 �rm orders and 
15 options), while AVIC Leasing 
signed a preliminary agreement 
for 30 ARJ21s; these aircraft are 
intended for the newly created 
Tianju Airlines. Since 2015, only 
eight ARJ21 aircraft have been in 
operation with Chengdu Airlines; 
the next customers, who will 
have received their aircraft by 
the end of 2018, are Genghis 
Khan Airlines and Urumqi Air. 
Three ARJ21s arrived at Zhuhai, 

each one in the livery of the �rst 
three operators. The current 
production version is the 90-seat 
ARJ21-700, and the 115-seat 
ARJ21-900 is being planned.

COMAC is also planning to put 
an ARJ21 variant with improved 
secondary structures and cabin 
equipment, intended primarily 
to reduce aircraft’s weight into 
production in 2021.

COMAC’s C919 narrowbody 
airliner did not arrive at the show, 
but no wonder. Since the type’s 
maiden �ight on May 5, 2017, two 
aircraft have been undergoing 
certi�cation trials, which are too 
important to the programme to 
warrant withdrawal of an aircraft 
to attend the show for an entire 
week. COMAC plans to �y the 
third C919 �ight-test aircraft (of six 
planned) by the end of 2018.

Three ARJ21-700s, each one painted in the 
livery of one of the �rst three operators; 
Chengdu Airlines (far aircraft), Genghis Khan 
Airlines and Urumqi Air (near aircraft). Piotr 
Butowski   BELOW LEFT: A model of the Aero 
Engine Corporation of China’s AEF-3500 
turbofan engine designed for CR929 airliner. 
Piotr Butowski   BELOW RIGHT: The forward 
fuselage mock-up of the new CR929 airliner 
was unveiled on the �rst day of the Zhuhai 
2018 show. United Aircraft Corporation
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TD10 characteristics
Rotor diameter 16.8m (55ft 1in)

Fuselage length 14.4m (47ft 3in)

Height 6.2m (20ft 4in)

Maximum take-o�  weight 15,000kg (33,069lb) 

Payload 5,000kg (11,023lb)

Maximum speed 148kts (275km/h)

Cruising speed 132kts (245km/h)

Service ceiling 21,650ft 

Hovering ceiling OGE 9,843ft

Endurance 5.5 hours

Maximum range 1,200km (648 nautical miles)

On the � rst day of the 
exhibition, a mock-up of the 
front fuselage of the CR929 was 
unveiled. The CR929 project was 
jointly implemented by COMAC 
and Russia’s United Aircraft 
Corporation (UAC), hence the 
aircraft’s CR designation.

In March 2017, COMAC and 
UAC established the China-Russia 
Commercial Aircraft International 
Corp Ltd (CRAIC), with both 
partners owning equal shares 
for the execution of the CR929 
project. The CRAIC headquarters 
is located in Shanghai while 
the project’s joint engineering 
centre is in Moscow. An 
intergovernmental agreement, 
signed during a visit by President 
Vladimir Putin to China in June 
2016, provided the basis for the 
cooperation.

Speaking at Zhuhai, the CR929’s 
chief Russian designer, Maxim 
Litvinov, who previously worked 
on the Sukhoi Superjet aircraft, 
said the preliminary design 
phase and supplier selection of 
the aircraft’s main components 
will be completed by the end of 
2019. His Chinese counterpart 

is Chen Yingchun, previously 
the deputy chief designer of 
the C919. The Russians want to 
produce the CR929’s carbon 
� bre wing, making use of 
technologies mastered for the 
Irkut MC-21 airliner. The Chinese 
will manufacture carbon � bre 
fuselage sections at a new facility 
currently under construction in 
the city of Zhangjiagang; Italian 
company Leonardo is to supply 
the production technology. The 
CR929’s � nal assembly line will be 
in Shanghai. The prototype CR929 
is expected to � y in 2023 with 
deliveries expected to commence 
in 2027.

Capacity of the basic CR929-
600 version in a typical three-
class cabin con� guration is 280 
passengers over a 12,000km 
(7,456-mile) range; in a high 
density con� guration the cabin 
can seat 440 passengers. The 
CR929 family will include the 
stretched CR929-700 and the 
shortened CR929-500.

The CR929-600 has a wingspan 
of 63.9m (209ft 8in), a length of 
63.8m (209ft 4in) and a height of 
17.4m (57ft 1in).

AVIC’s J-10B test bed � tted 
with smoke generators trails red 
smoke during a spirited display 
routine thanks to its thrust 
vector controlled engine. 
Piotr Butowski   

A mock-up of ZHZ’s TD10 heavy unmanned helicopter. Piotr Butowski
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Large turbofan
The type of engine for the CR929 
has yet to be selected, but there 
will be a two-horse race between 
the GE Aviation GEnx and the 
Rolls-Royce Trent; by 2023 there 
will be no other engine in this 
class available. After 2027, the 
Russians and the Chinese would 
like to equip the CR929 with an 
indigenous engine. Russia’s United 
Engine Corporation (UEC) is actively 
promoting its PD-35 engine. In 
December 2017, the Aviadvigatel 
design bureau received a contract 
worth RUB 64.3 billion for 
production of PD-35 technology 
demonstrator engines; this stage 

of the PD-35’s development is due 
to be completed by December 
2023. According to current design 
details the PD-35 engine is to 
attain a 77,000lb (343.2kN) take-
o� thrust, a bypass ratio of 11, an 
overall compressor pressure ratio 
of 53, and a thrust speci�c fuel 
consumption of 0.49lb of fuel per 
hour-pound of thrust.

Making less publicity, the 
AECC is working on its CJ2000 
engine featuring the scaled-up 
core of the CJ1000 turbofan 
currently being designed for the 
C919. As early as September 
2017, the AECC and Russia’s 
UEC and China’s AECC signed a 

memorandum about cooperating 
with the development of an 
engine type for the CR929. 
Perhaps the PD-35 and the 
CJ2000 will eventually be joint 
programmes.

Elsewhere at Zhuhai 2018, 
the AECC quite unexpectedly 
presented a model of its 
large AEF3500 turbofan. No 
characteristics were given, nor was 
a purpose for its development. 
Dimensions of the model engine 
on display and the number 35 in 
the engine designation suggest 
its rating is in the 35-tonne or 
77,000lb (343.2kN) class, and 
intended for the CR929. Puzzling 
is the fact that the AEF3500 is 
designed solely by the AECC with 
no hints of Russian contribution. It 
is not known how the AEF3500 is 
related to the CJ2000.

Six Hongdu JL-8 trainers of the People’s Liberation Army 
Air Force newly established Red Falcon aerobatic display 

team. Piotr Butowski   BELOW RIGHT: Norinco’s Golden 
Eagle CR500 mini-unmanned helicopter, designed for 

ISR and strike missions, was just one of the unbelievable 
number of unmanned air vehicles on display at Zhuhai 

2018. Piotr Butowski   BELOW LEFT: Urumqi Air ARJ21-700 
B-001Z with a People’s Liberation Army Air Force Y-20 

heavy transport in the background. Piotr Butowski
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Euro�ghter passes 
500,000 �ying hours

Euro�ghter chief executive Volker Paltzo con�rmed on November 9 that 
the Typhoon has passed 500,000 �ight hours. To mark the occasion, four 
aircraft, one from the German Luftwa�e’s TLG 74, 30+74, another from Italy’s 
Aeronautica Militare’s 36° Stormo, M.M. 7350/36-55, a Spanish 11 Wing machine, 
C16-54/11-24 and RAF Typhoon FGR4 ZK434, which was delivered to RAF 
Coningsby on October 19, were given special paint schemes. Euro�ghter said: 
“Passing the 500,000 �ying hours milestone underscores the fact that today 
Euro�ghter Typhoon is the backbone of NATO’s European air defence.” 
Photo credits, AMI, Euro�ghter, BAE Systems

With the arrival of the �nal 
Beechcraft T-6C Texan at RAF 
Valley, Anglesey on December 3, 
2018, the United Kingdom’s Military 
Flying Training System (MFTS) �eet 
is complete. 

The Elbit Systems UK-KBR 
joint venture A�nity Flying 
Training Services programme has 

acquired 38 �xed-wing aircraft 
for MFTS, ten T-6Cs, of which 
ZM332 (c/n PM-130) was the last 
to be delivered, 23 Grob G120TP 
Prefect T1s and �ve Embraer 
EMB100 Phenom T1s. One of 
the Phenoms was damaged in 
a mid-air collision with another 
of the type in July 2018 and is 

believed to have been withdrawn 
from use. The Prefects, Texans 
and Phenoms are used for 
elementary, basic and multi-
engine crew training respectively 
and join 27 Hawk T2 advanced 
jet trainers and four Airbus 
Helicopters H145 Jupiter and 28 
H135 Juno helicopters, provided 

by the Ministry of Defence, in the 
MFTS �eet.

The UKMFTS programme is run 
by Ascent Flight Training Ltd, a joint 
venture between Babcock and 
Lockheed Martin as appointed by 
the UK MoD, and is on contract 
to deliver MFTS to all UK armed 
services until 2033.

UK MFTS �eet complete

Maiden �ight of India’s 
�rst Rafale
The �rst Dassault Rafale of an 
Indian Air Force order for 36 
of the type made its �rst �ight 
from the manufacturer’s air�eld 
at Bordeaux-Mérignac on 
October 30. Although it is the 
�rst to �y, the aircraft involved, 
a two-seater with the serial 
number RB 008, will be the last 
to be delivered to the Indian Air 
Force, in April 2022, �ve years 
and seven months after the inter 
government agreement to buy 
the aircraft was signed.

The aircraft will be used to 
test and certify India-speci�c 
enhancements (ISE), which 
can only be employed after 
certi�cation, and which will be 
unique to India’s jets. 

The structural changes to 
the basic Rafale airframe are 
incorporated on the production 
line but necessary software 
upgrades will be installed, seven 
aircraft at a time, when all 36 jets 
have been built and test �own. 
The ISE include Israeli-made 
helmet-mounted display sights, 
a mixture of locally produced 
and commercially available o�-
the-shelf equipment including 
weapons and �ight data 
recorders and infrared search-
and-track, and electronic warfare 
and identi�cation friend-or-foe 
systems. An unusual requirement 
included in the ISE is for start-up 
devices to enable the jets to 
operate from very high air�elds.

Nigerian A-29 deal back on 
Sierra Nevada Corporation was 
awarded a contract to supply 
twelve A-29 Super Tucano 
aircraft for the Nigerian Air Force 
on November 29, 2018. The $329 
million unde�nitized contract 
includes a not-to-exceed amount 
of $344.7 million to include 
forward looking infrared systems 
for six of the aircraft. Included 
in the deal are ground training 
devices, mission planning and 
debrief systems, spares, ground 
support equipment, alternate 
mission equipment, and 

contractor support, including �ve 
�eld service representatives to 
work outside of the continental 
United States for three years.

Work will be performed in 
Jacksonville, Florida, and is 
expected to be completed by 
May 2024.

The deal was �rst mooted 
in 2016 but was halted by the 
Obama government because of 
concerns about Nigeria’s human 
rights record. President Trump 
overturned those sanctions and 
paved the way for the sale.

Italy: �rst in line
General Alberto Rosso, the head 
of Italy’s Aeronautica Militare 
(Italian Air Force) announced on 
November 30 that the air arm’s 
13° Gruppo, operating the F-35A 
Lightning II from Amendola Air 
Base with 32° Stormo ‘Armando 
Boetto’, had achieved initial 
operating capability. Italy has 
ordered 60 F-35As and 30 F-35Bs 
and has so far received ten F-35As 
and one F-35B. Eight of the F-35As 
have been upgraded to Block 3F 
con�guration from the Block 3i 
they were con�gured with on 
delivery. Two F-35As and the 

F-35B remain in the United States 
at Luke Air Force Base, Arizona for 
pilot training and Naval Air Station 
Patuxent River, Maryland for 
testing. Italy’s new government is 
known to be antipathetic towards 
the nation’s acquisition of the 
jet and has discussed cancelling 
the buy. On November 10 it was 
revealed that the government 
has decided that instead of taking 
delivery of ten more F-35s in the 
next �ve years it would accept �ve 
or six and slow down deliveries 
of the remainder, stretching them 
over a longer time period.
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E-2D’s digital upgrade

Lockheed Martin is developing a 
digital upgrade of the analogue 
electronic surveillance measures 
(ESM) system installed on US 
Navy E-2D Advanced Hawkeye 
early warning aircraft and plans to 
complete development by 2022.

The current ALQ-217 is an 
analogue ESM system that alerts 
operators to radar activity and 
identi�es the emitter. Under a 
$65 million contract awarded in 
June, Lockheed Martin Rotary and 
Mission Systems is developing the 
digital upgrade and is scheduled 
to complete the engineering 
and manufacturing development 
phase — including design, 
quali�cation testing, acceptance 
testing and �ight testing by 
2022, according to Max Peli�an, 
Lockheed Martin’s programme 
manager for Advanced Airborne 
Electronic Warfare, speaking at 

the Association of Old Crows 
International Symposium on 
November 27, 2018. The next 
phase will bring the digital system 
to initial operational capability.

The ALQ-217 includes eight line-
replaceable assemblies — antennas, 
antenna front ends and a receiver/
processor — �ve of which will be 
upgraded under the contract.

Lockheed Martin has delivered 
28 ALQ-217 analogue sets for 
E-2C Hawkeye aircraft and 46 sets 
for the E-2D Advanced Hawkeye, 
with 29 more on order, some of 
which could receive the digital 
upgrade on the production line if 
timing permits.

The company completed the 
Navy’s system requirements 
review for the digital upgrade this 
month. The critical design review 
is anticipated by the end of 2019. 
Rick Burgess

US Navy E-2D Advanced Hawkeyes will receive a digital upgrade to their 
ALQ-217 ESM system. This E-2D, BuNo 168991, is assigned to Carrier 
Airborne Early Warning Squadron 125 (VAW-125) at Marine Corps Air Station 
Iwakuni, Japan. Cpl Aaron Henson/US Marine Corps

Following November’s �rst 
foray outside the US of Boeing’s 
KC-46A Pegasus to Yokota Air 
Base, Japan, another of the 
engineering, manufacturing 
and development aircraft, 
N842BA (to be US Air Force 
serial number 15-46005) paid a 

brief visit to Ramstein Air Base, 
Germany on December 2, 2018 
following a trans-polar �ight from 
Anchorage, Alaska. Before it left 
for home three days later, ground 
crews at Ramstein practised 
loading and unloading pallets and 
other cargo.

The United States Air Force and 
the UK’s Ministry of Defence 
announced on November 19, 
that two US Air Force squadrons, 
the 95th Reconnaissance 
Squadron (RS) and the 488th 
Intelligence Squadron (IS) that 
currently use aircraft deployed 
to RAF Mildenhall, Su�olk will 
relocate their RC-135 Rivet 
Joint operations to RAF Fairford, 
Gloucestershire. First announced 
in 2015 as part of its European 
Infrastructure Consolidation 

Program, the move is expected 
to commence in 2023 and be 
complete by 2024. The US Air 
Force’s RC-135s are permanently 
assigned to Air Combat 
Command’s 55th Wing based at 
O�utt Air Force Base, Nebraska 
which has historically used RAF 
Mildenhall as a forward operating 
location, deploying its aircraft as 
required. The 95th RS and 488th 
IS provide intelligence collection, 
analysis and dissemination 
capabilities. Ian Harding

No Rafale 
�ghters for 
Canada
Dassault Aviation has 
withdrawn from Canada’s 
competition to buy 88 new 
�ghter jets, reportedly after 
the company and French 
government raised concerns 
over its ability to meet 
Canada’s interoperability 
and intelligence sharing 
requirements. 

Dassault’s Rafale was 
expected to be a leading 
contender along with the 
Euro�ghter Typhoon, Saab 
JAS 39E Gripen, Boeing F/A-18 
Super Hornet and Lockheed 
Martin F-35.

Formal bids for the new 
combat aircraft are expected to 
be submitted to the Canadian 
government by May 2019 for a 
decision in early 2020, and �rst 
deliveries from 2025.

With retirement of the Royal Air 
Force’s Tornado GR4 strike aircraft 
less than four months away, the 
last aircraft to be scrapped under 
the Reduce to Produce (RTP) 
programme at RAF Leeming, 
ZA543/036, �ew into the North 
Yorkshire base on December 3. 
The jet, with all squadron markings 
removed, took o� from RAF 
Marham, Norfolk at noon and �ew 
out over the North Sea where it 

made a supersonic run before 
recovering to Leeming to make its 
�nal landing. It will now be carefully 
disassembled, with valuable parts 
being used to keep other Tornados, 
both those of the RAF and other 
nations that operate the type, 
airworthy. At the time of writing 
only 18 Tornado GR4s remain 
in RAF service with six of those 
assigned to Operation Shader and 
deployed to RAF Akrotiri, Cyprus.

KC-46 Pegasus in Europe

Final Tornado to RAF Leeming

Rivet Joints in the Cotswolds

Airbus delivers �rst RoKAF A330 MRTT 
to South Korea

Airbus Defence and Space 
announced that the �rst of 
four Airbus A330 MRTTs for 
the Republic of Korea Air Force 
(RoKAF) landed at Gimhae Air Base 
in Busan on November 12, 2018.

The aircraft, MRTT050/16-001 
(msn 1787), was �own by a joint 
Airbus and RoKAF crew and arrived 
in South Korea after its ferry �ight 
from Getafe, via Vancouver. The 
aircraft was then due to undergo 

a series of acceptance tests, 
supported by the manufacturer, 
until it is formally handed over to 
the RoKAF in 2019.

South Korea ordered four 
A330 MRTTs in June 2015 after 
a competition, which included 
the Boeing KC-46A Pegasus 
tanker and a 767 derivative aircraft 
o�ered by Israel Aircraft Industries. 
All four aircraft are expected to be 
in service by the end of 2019.

The RoKAF is the second 
air force in Asia to operate the 
A330 MRTT, behind the Republic 
of Singapore Air Force which 
unveiled the �rst of six aircraft it 
has on order during the service’s 
50th Anniversary celebrations on 
September 1, 2018. The Royal 
Australian Air Force also operates 
the similar KC-30A tanker, with 
seven of eight aircraft on order 
now in service. Nigel Pittaway

The �rst A330-243 MRTT for the Republic of Korea Air Force 16-001 (MRTT050/msn 1787) pictured departing Airbus 
Defence and Space’s facility at Getafe on its delivery �ight to Gimhae Air Base. Airbus Defence and Space
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THE WORLD’S sole civilian-
registered Antonov An-22A, 
UR-09307 arrived at Torrejón 
Air Base, Madrid on October 19, 
2018, to carry a precious cargo 
to Kuwait.  

Spain’s Fuerzas Aeromóviles 
del Ejército de Tierra (FAMET 
or Army Airmobile Force) has 
assigned six AS532UL Cougar 
utility helicopters to its BHELMA 
III (3rd Manoeuvre Helicopter 
Battalion). One Cougar, HT.27-
12/ET-660 was being deployed 
as part of FAMET’s contribution 
to Operation Inherent Resolve 
against ISIS in Iraq.

World’s sole 
demilitarized An-22
Registered CCCP 09307, c/n 
043481244, was the eighth An-
22 to be built. It was handed over 
to the 8th Voyenno-Transportnoy 
Aviatsii Polk/VTAP (Military 
Transport Aviation Regiment) 
at Seshcha, Bryansk Oblast but 
in July 1975 relocated to Tver’ 
Migalovo, Tver Oblast where it 
has been based ever since. The 
Tver-based unit has been the 
main operator of Russia’s An-22s 
since 1976, with three squadrons 

each with six or seven An-22s at 
the height of the type’s career.

Before the collapse of the 
Soviet Union, CCCP 09307 was 
one of a few An-22s used for 
commercial � ights worldwide 
and it was involved in disaster 
relief operations after the 
Chernobyl disaster in April 1986. 
The aircraft was damaged during 
take-o�  from Aden, capital of 
People’s Democratic Republic 
of Yemen on December 13, 
1988 after its undercarriage 
was retracted too early and 
the aircraft skidded along 
the ground. The Antonov 
was carrying a full fuel load 
as well as a heavy MiG-
25 as cargo and was over 
maximum takeo�  weight.

A team from the Antonov 
Design Bureau took a year 
to repair the aircraft in Aden. 
Panels and structural parts 
taken from a structural test 
airframe identi� ed as ’40 
Red’ were used in the repair. 
That aircraft had been used 
for fuselage fatigue trials by 
Antonov between October 
1969 and 1981 and after that 
had been stored at Gostomel. 

Following the repair, CCCP 
09307 was � own to Gostomel 
airport on December 12, 1989 
and had been converted to 
a civilian cargo aircraft by 
Antonov by 1992. Its Kupol-22 
pilot-navigation system was 
removed and replaced with the 
Groza-40 weather radar from 
a Yak-40 passenger aircraft. It 
was handed over to Antonov 
Airlines, the aeronautical division 
of Antonov Design Bureau, to 

be used for carrying heavy and 
large cargos for civil and military 
customers across the world. It 
was registered in Ukraine as UR-
09307 from June 1994.

In February 1995 it was 
damaged again in a hard landing 
in Khartoum, Sudan. A quick 
repair was e� ected by using a 
main wheel strut of CCCP 09303, 
an An-22A prototype stored at 
Gostomel. After the repair work, 
UR-09307 returned to service in 

An-22 in the 
war on terror

Babak Taghvaee
reports on Spain’s use 
of the world’s biggest 
propeller-driven 
transport aircraft – the 
mighty Antonov 
An-22 Antei

MAIN PICTURE: An-22 UR-09307 on � nal approach to Kuwait International Airport with 
Fuerzas Aeromóviles del Ejército de Tierra Cougar HT.27-12 on board. Babak Taghvaee

BELOW RIGHT: The military life of An-22 CCCP-09307 came to a temporary end at Aden 
in the Yemen on December 13, 1988, after its landing gears were retracted too early and 
the aircraft skidded on the ground.  Alexey Dimitrov

airnews@keypublishing.com



www.airinternational.com | 21www.facebook.com/airinternationalmagazine

SCENE

October 1996 but made a wheels-
up landing at Recife, Brazil on 
January 4, 1999. It was repaired 
again within a few weeks.

UR-09307 remained in service 
until 2010 when its 35-year 
service life was achieved.  It had 
logged only 6,500 � ight hours 
out of 8,000 hours permitted 
and 2,500 landings and take-
o� s of the 3,000 cycles allowed. 
Following an extensive overhaul, 
it returned to the air six years 
later. Ground tests in January 
were followed on February 12, 
2016 by its � rst post-overhaul 
functional check � ight. Test � ights 
continued until May 30, 2016, a 
new certi� cate of airworthiness 
was issued on June 12, 2016 and 
it re-entered service on June 30, 
2016. It has been used by Antonov 
Airlines for commercial � ights 
ever since.

Seven military An-22As remain 
in service with Russia’s 76th VTAE 
– the successor to the 8th VTAP 
- in Tver’ Migalovo. Of these, one 
is cannibalized for spare parts 
and will be scrapped in 2019 
while of the other six just three, 
RF-09309, RF-09328 and RF-
09344 are airworthy. One more, 
RF-09342, is under overhaul at 
Ivanovo and two more, RF-09329 
and RF-09341 await their turns 
for overhaul there. As things 
stand, Russia intends to keep six 
An-22As in service for strategic 
cargo transport until 2033.

Spanish Army Task Force 
Toro in action
Since January 2015, Spain’s 
Ejército de Tierra (Army) has 

had an advisory force of 300 
soldiers in Iraq. They are tasked 
with training Iraqi Army and 
Kurdish Peshmerga security 
forces as part of Operation 
Inherent Resolve. Spain’s role 
in Iraq grew in 2018 and in April 
2018 three CH-47D Chinooks 
of BHELTRA V (5th Transport 
Helicopter Battalion) based 
at Colmenar Viejo and two 
AS532UL Cougars of BHELMA 
IV (4th Manoeuvre Helicopter 
Battalion) from Seville were 
deployed to Iraq after a month 
of preparation at home. 
BHELTRA V’s Chinooks were 
slated to carry out cargo, troop 
transport, airdrop and medevac 
missions while the Cougars 
were to be dedicated to combat 
search and rescue, medevac 
and troop transport in support 
of operations by Combined 
Joint Task Force – Operation 
Inherent Resolve (CJTF-OIR). 

Three CH-47Ds, ET-402, 
ET-406 and ET-408, and two 
AS532ULs, ET-662 and ET-663, 
� ew to Rota Naval Air Station 
where they landed aboard 
the Spanish Navy’s LHD Juan 
Carlos I (L61), a multi-purpose 
amphibious assault ship-aircraft 
carrier. From there, they sailed 
for the Persian Gulf on May 1, 
reaching their destination, Kuwait 
Naval Base 20 days later. 

Acting under the name Task 
Force Toro, the � ve helicopters 
� ew to Camp Buehring, 
Kuwait on May 24. They were 
put under the control of Task 
Force Hurricane, the US Army’s 
1st Battalion, 244th Aviation 
Regiment (Assault), 449th 
Combat Aviation Brigade and 
dispatched to Camp Taji, Iraq. 
Task Force Toro’s commander, 
Major Gala Gallego Soro, became 
Spain’s � rst female commander 
in charge of deployed operations. 

The unit declared full operational 
mobility on June 15. Task Force 
Toro has since supported CJTF-
OIR operations in Iraq mostly 
within Al-Anbar province and the 
surrounding area. 

The six-month deployment 
of Task Force Toro ended 
in November 2018 but 
preparations for the Spanish 
Army’s next deployment were 
already underway. BELTHRA V’s 
and BHELMA IV’s helicopters 
will return to Spain aboard 
Antonov An-124-100 transports 
operated by Antonov Airlines. 
But as previously explained, 
their replacements are already 
on their way with the dispatch 
of BHELMA III’s Cougar HT.27-
12/ET-660 on October 19, 
2018. The helicopter arrived 
in Kuwait City on October 20, 
2018 and left Camp Buehring 
for Camp Taji in Iraq on 
November 1, 2018.

US Army UH-60 Black Hawk helicopters assigned to the 1st Battalion, 244th Aviation Regiment (Assault), 449th Combat 
Aviation Brigade on board LHD Juan Carlos I (L61), in the Persian Gulf on May 23, 2018.  Their mission was to escort the 
Spanish Cougar helicopters assigned to Task Force Toro, to Camp Buehring, Kuwait as a preliminary location before � ying 
to Camp Taji, Iraq in support of Operation Inherent Resolve. Captain Briana McFarland/449th Combat Aviation Brigade, US Army
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THE INTERNATIONAL airport on 
the island of Kish in the Persian 
Gulf was venue to Iran’s latest air 
show between November 26-29. 
Drawing 19 participants from the 
Islamic Republic of Iran Air Force 
(IRIAF) and seven from the Islamic 
Revolutionary Guard Corps Air 
Force (IRGCAF) some of which 
were involved in � ying displays. 
Elsewhere at the event the Iranian 
Aviation Industries Organization 
unveiled new products, new 
capabilities, and delivered a Bell 
412EP and a Shahed 278 light 

utility helicopter to the Islamic 
Revolutionary Guard Corps 
Navy Aviation.

Reborn
One big announcement at the 
show made by IRIAF authorities 
was work on programmes to 
form two aerobatic demonstration 
teams; one operated by the 23rd 
Tactical Fighter Squadron with 
F-5E Saeghes, and the second 
operated by the 81st Tactical 
Fighter Squadron with F-14 
Tomcats.

Iran’s air power 
on display
Babak Taghvaee provides an overview of this year’s Iranian air show held at Kish Island

Upgraded IRGCNA Bell 412EP, serial number SN-2201, was o�  cially handed over to the service on the � rst day of the show, � tted with medical equipment for the 
medevac and air ambulance role. Manuch Manteghi

IRGCAF Su-22UM3, 
serial number 15-2462, 
performing a manoeuvre on 
the third day of the show. 
Sergey M
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To help realise the programmes, 
the IRIAF’s Deputy of Industrial 
Research and Self-Su�ciency has 
designed and produced smoke 
generators to be installed on F-5E 
Saeghe centreline pylons, and 
the pylons carried on station 1A 
and station 8A of F-14 Tomcats. 
Examples of the smoke generators 
involved were on display in the 
main exhibition hall.

Before Iran’s Islamic Revolution 
in 1979, the Imperial Iranian Air 
Force operated an aerobatic 
demonstration team named the 
‘Golden Crown’ equipped with 
eight F-5Es assigned to the 2nd 
Tactical Fighter Base. The team was 
one of the best from Asia but was 
disbanded by order of the Grand 

Ayatollah Ruhollah Khomeini who 
believed the team represented the 
Pahlavi dynasty; the ruling house of 
the imperial state of Iran.

After the death of Khomeini, 
the IRIAF’s Commander-in-Chief 
Brigadier General Mansour Sattari 
ordered the reforming of two 
teams, one using PC-7s and one 
using F-5As. However, the plan was 
cancelled after a PC-7 crashed into 
the Gavkhuni Wetland near Isfahan 
in 1991, killing its pilot who was 
practising aerobatic manoeuvres.

According to the IRIAF’s latest 
plan, the experience of surviving 
members of the Golden Crown 
team will be used to create 
training publications for use by 
new display pilots on three types 

One of three IRGCAF 
EMB-312 Tucano 
training aircraft 
involved in the daily 
aerobatic display.  
Sergey M

Two F-5E Saeghe 
�ghter jets perform a 
�yby at Kish air show. 
Sergey M

The IRIAF’s Industrial Research and Self Su�ciency Centre has designed and 
produced smoke generators using rocket pod canisters for installation on 
Saeghe and Tomcats for future aerobatic demonstration teams. Ali Naderi
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of aircraft; the PC-7, the F-5E 
Saeghe and the F-14A Tomcat. 
The PC-7 will be used for a solo 
display, the F-5E Saeghe for a 
formation display with � ve to six 
aircraft, and the F-14A with two 
aircraft.

Two F-5E Saeghes, serial 
numbers 3-7367 and 3-7368 
from the 23rd TFS, of a total of 
six in service, were deployed to 
Kish with the sole two-seat F-5F 
Saeghe II, serial number 3-7182. 
The two single-seat Saeghes were 
both used to perform aerobatic 
displays during the show.

One of two PC-7s, serial 
numbers 7-9912 and 7-9913, 
assigned to the 82nd 
Undergraduate Pilot Training 
Squadron also performed 
aerobatic displays at the show; the 
aircraft deployed from Isfahan.

Kish air show was not all 
about aerobatic teams and solo 
displays; before those displays, 
the IRIAF provided formation 
� ybys featuring Boeing 707-3J9C 
tanker (KC-707, serial number 
5-8304) escorted by three 91st 
TFS F-4E Phantom IIs and two 

81st TFS F-14A Tomcats, After 
the formation � ypast, the � ghter 
aircraft separated from the tanker 
only to return in two formation 
� ights before returning to the 
9th Tactical Fighter Base at 
Bandar Abbas International; their 
operating location. Change to 
the formation � ypast was made 
on the � nal two days of the show 
when the KC-707 was swapped 
for the IRIAF’s sole operational 
Boeing 747-131F tanker; KC-747, 
serial number 5-8103.

Displays were not limited 
to aircraft operated by the 
IRIAF, the Islamic Revolutionary 
Guard Corps Air Force (IRGCAF) 
provided Su-22 Fitters and EMB-
312 Tucanos. Three Fitters from 
Seyyed al-Shohada Air Base in 
Shiraz, Su-22M4 15-2472, Su-
22UM 15-2460 and Su-22UM3 
15-2462 deployed to Bandar 
Abbas, two of which performed a 
display each day. Three EMB-
312s, 15-2403, 15-2405 and 
15-2415, assigned to the IRGCAF’s 
Flight Academy at Badr Air Base, 
Isfahan staged a three-ship 
formation display.

Defence industry
Iranian defence companies, 
mostly under the control of 
the Iranian Aviation Industries 
Organization (IAIO) and the 
Iranian Defense Industries 
Organization (IDIO) displayed at 
the show in a bid to � nd domestic 
customers for their products.

The Iranian Helicopter 
Support and Renewal Company 
(IHSRC) displayed Bell 412EP, 
serial number SN-2201, with 
a heavily modi� ed cabin for 
medical evacuation and air 
ambulance roles to provide 
emergency medical service for 
Islamic Revolutionary Guard 
Corps Navy Aviation units and 
civilians operating from the 
service’s heliport on Kish Island. 
The Bell 412EP was unveiled 
at a ceremony attended by 
Iranian Minister of Defence, 
Brigadier General Amir Hatami on 
November 26, and is the � rst of 
� ve ordered by the IRGCNA.

IHSRC also displayed Mi-171, 
serial number SN-2103, an IRGCNA 
machine, � tted with an instrument 
panel compatible for night 

operations, which the company 
upgraded three years ago. In 
addition, Iranian Navy Aviation 
ASH-3D Sea King, serial number 
8-2313, was also on display 
featuring a similar instrument panel 
and a service life extension during 
its last depot maintenance.

Each helicopter was presented 
to foreign defence delegations 
including Pakistani o�  cials 
as cost-e� ective solutions to 
upgrade Pakistan Navy SH-3 Sea 
Kings and Pakistan Army Mi-17 
helicopters.

Elsewhere, the Iranian 
Electronics Industries company 
from Shiraz displayed its 
modernised APQ-120 radar 
used by the IRIAF’s F-4Es. Under 
the modernisation, radar units 
receive a new Pulse-Doppler 
antenna to replace the original 
antenna, and new more capable 
electronic boards to replace the 
older boards, tripling its detection 
range for sea surface targets, and 
enabling the aircraft to track large 
ships within 200km; a signi� cant 
increase over the original 60km 
detection range. At least � ve 

The highlight of this year’s Kish air 
show was a � ypast of the world’s 

sole operational KC-747 tanker 
escorted by three F-4E Phantoms 

and two F-14A Tomcats on the last 
two days of the show. Sergey M

F-5E Saeghe serial number 3-7368 taxiing to its parking location after a display.
Sergey M

IRGCAF Y-12II, serial number 15-2245, carried IRGCNA paratroopers for a daily 
parachute jump display. Sergey M
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Three 91st Tactical Fighter 
Squadron F-4E Phantoms, 
serial numbers 3-6665, 
3-6535 and 3-6673 make a 
stylish break. Sergey M

Reported to be the �rst ASH-3D Sea King in service with the Iranian Navy 
Aviation with an upgraded avionic system for night time operations. Sergey M

Mi-171, serial number SN-2103, is equipped with a night time compatible avionic 
system �tted by the IHSRC and remains the only Hip of the �ve in service with 
the IRGCNA in dark grey camou�age. Sergey M

Formation �yby of two 81st Tactical Fighter Squadron F-14A Tomcats, serial 
numbers 3-6029 and 3-6052. Aircraft 3-6029 is painted in a colour scheme 
applied during an overhaul undertaken 23 years ago! Sergey M

IRIAF F-4Es have received the 
modernised radar; more will 
follow as part of the second phase 
of Project Dowran underway 
with the Iranian Aircraft Industries 
Company in Tehran.

Two of the most important 
products displayed by the Iranian 
Aircraft Manufacturing Industries 
Company were the Mohajer 6 
unmanned air vehicle and the 
Shahed 278 light utility helicopter.

The Mohajer 6 is a military 
type unmanned air vehicle 
modi�ed for the civilian market 
to perform aerial cartography 
and topography using Danish 
made Phase One iXU-1000 high-
resolution cameras.

An Iranian clone of the Bell 
206 Jet Ranger but featuring a 
composite fuselage, the Shahed 
278 light utility helicopter on 
display, was sold to the IRGCNA 

at the end of the show to 
be used beside its two other 
Shahed 278s for pilot training at 
Bandar Abbas.

Both the IRIAF and the IRGCAF 
had a stronger presence at this 
year’s show compared to two 
years ago with fewer civilian 
operated aircraft and helicopters 
on display, showing perhaps, that 
the organizers have realized that 
visitors are more interested to 

see military aircraft rather than 
civilian ones.

Kish 2018 provided an 
opportunity for Iranian defence 
companies to �nd new 
middlemen and contractors 
to help them circumnavigate 
sanctions and win new 
customers to sell products 
for civilian markets such 
as the Mohajer 6 for aerial 
cartography.
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Equatorial 
Guinea 
receives two 
Mi-172s
The government of Equatorial 
Guinea has taken delivery of 
two Mi-172 helicopters from 
Russian Helicopters, which 
announced the delivery at the 
beginning of November. 

One was received in 
Salon VIP standard, which is 
con�gured to transport up 
to 12 passengers. The second 
Mi-172 has been delivered 
in passenger con�guration 
and can transport up to 26 
people. 

The rotorcraft were 
manufactured by Kazan 
Helicopters (KVZ) and 
join the Equatorial Guinea 
government’s �eet of AW139, 
S-92A and Mi-17 helicopters.

The CEO of Russian 
Helicopters, Andrey Boginsky, 
said: “Equatorial Guinea is a 
long-time partner of Russian 
Helicopters. In 2006, we 
also delivered two Mi-172 
helicopters in Salon VIP and 
passenger con�gurations to 
the country.”  Guy Martin

Juno and Jupiter: all systems go

Having completed the delivery 
of 29 H135 Juno HT1s and 
three H145 Jupiter HT1s to 
the Defence Helicopter Flying 
School (DHFS) at RAF Shawbury, 

Shropshire during 2018, 
Airbus Helicopters announced 
on October 2, 2018 it had 
completed its service provision 
build up and is now fully 

embedded at RAF Shawbury and 
RAF Valley, Anglesey, supporting 
service provider Ascent’s training 
delivery from newly modernised 
facilities.  Ian Harding

Guardia di Finanza’s big 
AW169M order

A number of Defence Helicopter Flying School Juno HT1s were active on Salisbury Plain during November 2018, 
participating in a variety of tactical exercises. Shown here is ZM520.  Ian Harding�

Sixth upgraded AB212 
delivered to the Armada
Spanish engineering company 
SENER and Babcock have 
delivered the sixth upgraded 
Agusta-Bell AB212 helicopter 
back to the Armada (Spanish 
Navy), the companies announced 
on October 29, 2018.

The helicopters have been 
upgraded under a life extension 
programme run by the Dirección 
General de Armamento y 
Material’s (Spanish Defence 
Ministry’s General Armaments 
and Materials Department).

The upgrade programme 
extends the service life of 
each helicopter by at least 15 
years and is being undertaken 
at Babcock’s Aeronautical 
Maintenance Centre in Albacete.

The Armada has seven 
surviving AB212s, based at Rota 
Naval Air Station near Jerez, 
serving with Escuadrilla 003. 
The seventh and �nal helicopter 
was due to be redelivered to the 
Armada by the end of 2018.   
Nigel Pittaway

First Serbian Air Force 
H145Ms

The �rst H145M helicopter for the 
Serbian Air Force, serial number 
14501, was accepted by Serbia’s 
Minister of Defence Aleksandar Vulin 
at Donauwörth on November 23, 
2018 and two more were due to be 
handed over to the Serbian Ministry 
of Interior in December. 

Serbia has nine H145Ms on 
order for use by the Air Force and 

Ministry of Interior and four of 
the Air Force’s helicopters will be 
�tted with Airbus’ HForce weapons 
management system.

All nine helicopters will also be 
�tted with a fast roping system, high 
performance camera, �re support 
equipment, ballistic protection and 
an electronic countermeasures 
suite. Nigel Pittaway

Serbian Air Force H145M 14501, the �rst of nine on order, was handed over at 
Airbus Helicopters’ Donauwörth facility on November 23, 2018. Airbus Helicopters 

Leonardo Helicopters announced 
on November 12, 2018, that 
Italy’s Guardia di Finanza had 
signed a contract for 22 AW169M 
helicopters, for delivery between 
the (northern) summer of 2019 
and 2024.

The €280 million contract 
also includes a comprehensive 
support and training package.

The new helicopters will 
complement the existing �eet 
of six AW139s already in service; 
a further eight are due to be 
delivered in 2019. The Guardia 
di Finanza intends to use its 
AW169Ms in the patrol and 
reconnaissance, law enforcement, 
rescue and homeland security 
roles.  Nigel Pittaway
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Egypt requests AH-64E

Ejército del Aire’s fourth 
H215 Super Puma

The Egyptian government has 
requested ten Boeing AH-64E 
Apache attack helicopters from the 
United States in a deal worth an 
estimated $1 billion. 

The US State Department 
approved the possible foreign 
military sale on 27 November, 
2018, but it still has to be approved 
by Congress. 

The proposed sale includes 
24 GE Aviation T700-GE-701D 
engines, 12 Modernised Target 
Acquisition Designation Sights/
Pilot Night Vision Sensors, 135 
AGM-114 Hell�re missiles, 12 AAR-
57(V) common missile warning 
systems, communications and 
countermeasures equipment. 

The Egyptian Air Force already 
has 46 AH-64D Apaches in service 

with two attack helicopter brigades. 
The US State Department said the 
additional Apaches would address 
US-Egyptian interests in countering 
terrorist activities emanating from 
the Sinai Peninsula that undermine 
regional stability. 

Egypt has apparently been 
unhappy with the avionics and 
hot weather performance of the 
Kamov Ka-52 attack helicopters it 
is currently taking into service. So 
far, 34 out of 46 Ka-52s have been 
delivered from Russia. 

Egypt acquired the Russian 
helicopters as part of an initiative 
to diversify its military procurement 
following a 2013-2014 freeze in 
weapons deliveries from the United 
States triggered by the military 
coup. Guy Martin 

On November 22, 2018, the 
fourth Airbus Helicopters H215 
for the Ejército del Aire (EdA 
or Spanish Air Force) arrived at 
Airbus Helicopters’ Albacete 
plant following its ferry �ight 
from Marignane, France, using 
temporary registration F-WWOA. 

This helicopter is the last of 
the batch purchased by the 

Spanish government in order 
to re-equip 802 Escuadrón at 
Gando Air Base, which is tasked 
with the SAR coverage of the 
Canary Islands.

As with previous deliveries, it 
will be customised and painted at 
Albacete prior to delivery to the 
EdA in the �rst quarter of 2019. 
Roberto Yáñez

H215 with test registration F-WWOA is pictured landing at the Airbus 
Helicopter plant in Albacete after a ferry �ight from Marignane. The 
helicopter will become HD.21-19/802-19 in the EdA inventory. Roberto Yáñez

Tunisia receives last of 
eight Black Hawks

The United States has delivered the 
last of eight Sikorsky UH-60M Black 
Hawk helicopters to Tunisia; the 
aircraft will be used for transport, 
and medical evacuation roles. 

The US Army Security Assistance 
Command said deliveries began in 
June 2017 with four helicopters, 
while the �nal four were �own to 
Tunisia in June 2018 under a $338 
million foreign military sales deal. 
This included training at Fort Rucker, 
Alabama, for pilots, instructor pilots 
and standardization pilots; and 
helicopter crew chief and maintainer 
training at US Army schools.

The eight UH-60Ms were 
ordered in December 2014. Tunisia 

requested Battlehawk kits with 2.75-
inch laser-guided rockets, AGM-
114 Hell�re missiles, 7.62mm and 
0.50cal machineguns, and thermal 
imagers and laser designators. 

Tunisia will acquire another 
four Black Hawks; Sikorsky was 
awarded a $38 million contract for 
the additional aircraft in September 
2016, with work expected to be 
completed in 2020. 

Other recent US aircraft deliveries 
to Tunisia have included two 
Lockheed Martin C-130J Super 
Hercules transport aircraft and 24 
former US Army OH-58D Kiowa 
Warrior observation and direct �re 
support helicopters. Guy Martin

A UH-60M Black Hawk helicopter destined for Tunisia being unloaded from a US 
Air Force C-17A Globemaster III. US Army

Philippine AW159 deliveries
Local Philippine media reports 
on November 27, 2018 suggest 
the �rst AW159 Wildcat will 
be delivered to the Philippine 
Navy in the �rst quarter of 2019 
once test �ying from Leonardo’s 
Yeovil facility is completed. The 
Philippine Navy has two Wildcats 

on order, as part of a PHP 5.4 
billion deal signed with Leonardo  
in March 2016. Philippine AW159s 
will be con�gured for the anti-
submarine warfare role and will 
embark aboard the Navy’s two 
new frigates being built in South 
Korea. Nigel Pittaway

Marine�ieger Sea Lion 
delivery nears

Airbus Helicopters has achieved two 
recent milestones on its NH90 Sea 
Lion programme for the Marine�ieger 
(German Naval Aviation).

On November 21, 2018, the 
company announced that the 
Sea Lion has recently completed 
Marine�ieger quali�cation testing 
and in addition, the �rst production 
example has achieved power-on of 
its electrical systems. 

All ground and �ight tests 
required by the Marine�ieger had 
been concluded by the beginning 

of November 2018, and formal 
completion is expected in the �rst 
quarter of 2019, with military type 
certi�cation in the second quarter 
of the year. The �rst production 
helicopter, of 18 on order, for the 
Marine�ieger achieved the power-
on milestone at the manufacturer’s 
�nal assembly line in Donauwörth 
on October 24, 2018. According to 
the company, both achievements are 
important steps towards the delivery 
of the �rst Sea Lion helicopter in the 
fourth quarter of 2019.  Nigel Pittaway

Airbus Helicopters expects to deliver the �rst NH90 Sea Lion helicopter to the 
Marine�ieger in the fourth quarter of 2019. Airbus Helicopters
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Airbus has given the clearest 
indication yet that further 
development of its A321neo is 
highly likely after the company’s 
Commercial Aircraft President 
Guillaume Faury remarked Airbus is 
“getting serious” about enhancing 
the A321LR, the new A321neo 
subvariant optimised for long range.

Speaking during the handover 
ceremony of the �rst A330-900 
to TAP Portugal in Toulouse, Faury 
said the A321neo “has a lot of 
potential” and that 2019 will see 
the manufacturer become “more 
precise” about its intentions for 
developing the aircraft. Rumours 
have circulated for several months 
that Airbus could add further range 
and payload capability to the A321LR 
in a development dubbed the 
A321XLR by some observers.

The comments followed in the 
wake of Airbus handing over the 
�rst customer A321LR, 4X-AGH 
(msn 8517), to the subvariant’s 
launch operator Arkia Israeli Airlines. 
The A321LR is already a longer-
range, higher-payload development 
of the A321neo, o�ering up to 

4,000 nautical miles (7,400km) 
range thanks to an increased fuel 
capacity through the activation of 
up to three auxiliary centre tanks 
and a higher 97,000kg (213,848lb) 
maximum take-o� weight. Able 
to seat 206 passengers in a typical 
two-class layout or 244 single-class 
(although Arkia’s aircraft will have 
220 seats), the variant has been 
designed to enable airlines to open 
new long-range routes and o�er 

a more e�cient replacement for 
older, out-of-production midsize 
single-aisle aircraft such as Boeing 
757s used on transcontinental and 
intercontinental routes.

With the long-range certi�cation 
received from the European Aviation 
Safety Agency and Federal Aviation 
Administration in October 2018, 
Airbus says the A321LR can serve 
city pairs such as New York–Paris, 
Lisbon–Recife, Tokyo–Kuala 

Lumpur, Singapore–Sydney and 
Dubai–Beijing.

Although the A321LR is an aircraft 
optimised for a niche segment of the 
commercial aircraft market, it has 
proven successful since its launch 
in 2015, with orders from JetBlue, 
TAP Portugal, Aer Lingus, Norwegian 
and Jetstar and the lessors AerCap 
(which will lease some examples 
to Air Transat) and Air Lease 
Corporation. Mark Broadbent

More A321 evolution?

Air France mulls A380 �eet’s future

Air France is assessing the future 
size of its Airbus A380 �eet, with 
reports the carrier could halve 
the number of super jumbos it 
operates. The French newspaper 
Les Echos claimed in November 
the airline will not renew the 
leases on two A380s that are due 
to expire in 2019, and that three 
other leased examples will also be 
returned to lessors in the future.

Air France currently has ten 
A380s, �ve owned and �ve leased. 
When AIR International asked Air 
France for comment, the airline 
neither con�rmed nor denied 
the Les Echos report. An airline 
spokesperson told this magazine: 
“Discussions and studies 

concerning the size of Air France’s 
A380 �eet are ongoing.”

Air France previously switched 
two outstanding A380 orders to 
A350s, which followed another 
operator, Qantas, downsizing 
its super jumbo commitment 
by deferring eight un�lled 
orders. Other operators, such 
as Singapore Airlines and 
Lufthansa, have previously told 
AIR International they are not 
planning further A380 purchases 
and IAG’s latest �eet plan shows 
there are no plans in the coming 
years to increase British Airways’ 
�eet from the current 12. Emirates 
is the only A380 operator that 
regularly orders more examples 

of the aircraft, and since the Gulf 
airline’s last purchase a year ago 
there have been no further sales.

A reduction in the Air France 
A380 �eet would support the 
view held by analysts that the 
super jumbo, now more than 
a decade into its operational 
career, is looking as though it 
will only ever be used in small 
numbers by most operators. 

This view is further borne 
out by the fact that All Nippon 
Airways, due to take on its �rst 
A380, JA381A (msn 262), in early 
2019, intends to use only three 
A380s. These will be used on the 
carrier’s Tokyo-Honolulu route; 
the airline has not yet con�rmed 

whether it will place the jets on 
other routes.

In mid-2018, Airbus revised 
the aircraft size classi�cations 
in its annual Global Market 
Forecast, placing the A350-1000, 
the largest A350 family variant, 
into the ‘extra-large’ category 
previously only occupied by 
the A380 in the forecast. The 
revision indicates Airbus now 
thinks the market for the highest-
capacity airliners is not solely 
to be addressed by its �agship 
quad-jet, although the company 
insists the A380 has a long-term 
future in providing capacity for 
high-demand markets as air travel 
grows.  Mark Broadbent

Air France says it is studying the future size of its A380 �eet, which currently consists of ten aircraft. Air France

Arkia Israeli Airlines recently accepted A321-251NX 4X-AGH (msn 8517), the �rst A321LR, but this new long-range 
subvariant might be followed by further A321neo development. Airbus
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BA retires last 767
British Airways has phased out 
the Boeing 767 after nearly 
30 years of operations with 
the airline. On the evening of 
November 26, its last scheduled 
767-336ER service, operated by 
G-BZHA (c/n 29230), arrived at 
Heathrow from Larnaca, Cyprus.

G-BZHA and sister aircraft 
G-BZHB (c/n 29231), withdrawn 
from use the previous day, were 
subsequently �own to St Athan for 
storage and eventual scrapping. 
There they joined other ex-BA 767s 
recently sent by the airline to the 
Welsh air�eld for disposal, including 
G-BZHC (c/n 29232) and G-BNWZ 
(c/n 25733), phased out from 
service in early November and late 
October respectively.

The retirements of these aircraft 
concluded a gradual winding 
down of 767 operations by BA in 
recent years since the mid-2013 
introduction of the more e�cient 
Boeing 787 Dreamliner. BA had put 
the 767 into service back in February 
1990 and once predominantly 
operated the type on its long-haul 
network. As more Dreamliners have 
arrived, the 767s moved solely to 
short-haul operations, with the 
aircraft’s regular routes recently 
including Amsterdam, Athens, 
Frankfurt, Larnaca, Istanbul, Rome 

and Stockholm. The 767s also 
substituted for Airbus jets in BA’s 
short-haul network as required and 
for charters to European destinations; 
in the weeks before retirement, for 
example, they were used on rotations 
to Hanover, Pisa and Treviso.

In total, BA used 28 examples of the 
767, with the �eet collectively carrying 
out more than 425,000 commercial 

�ights over the years. The most 
frequent service on which it was used 
was Frankfurt, on which it completed 
nearly 15,000 rotations. British Airways 
Director of Flight Operations, Captain 
Al Bridger, commented: “The 767 has 
been a brilliant part of our �eet, �ying 
some of our most popular routes 
and giving customers what was an 
industry-leading service in its time.”

The 767’s retirement took place 
shortly after BA received its 12th and 
�nal 787-8, G-ZBJM (c/n 60631), 
which joins the airline’s 18 787-9s. 
The current 30-aircraft 787 �eet 
with BA is set to grow further to 42 
aircraft by 2023, thanks to 12 787-
10s, deliveries of which will start in 
2020 according to parent company 
IAG’s latest �eet plan. Mark Broadbent

Captive carry for LauncherOne
Virgin Orbit �ew its LauncherOne 
rocket on its Boeing 747-400 
carrier aircraft for the �rst time 
in November, as the company 
continues to prepare for launching 
satellites into orbit from the Jumbo.

An 80-minute ‘captive carry’ 
�ight from Victorville in California, 
close to Virgin Orbit’s Long Beach 
base and its future operational 
hub at Mojave Air and Space Port, 
followed LauncherOne’s mating 
with its carrier aircraft, N744VG 
Cosmic Girl (c/n 32745). Cosmic 
Girl is a highly customised former 
Virgin Atlantic 747-400 (ex-G-
VWOW) from which LauncherOne 
vehicles will be dropped from high 
altitude before a two-stage rocket 
engine �res the craft into low-
Earth orbit where it will release 
satellite payloads.

The captive carry �ight assessed 
the take-o�, landing and low-
speed handling and performance 
of the integrated 747/LauncherOne 
system, and Virgin Orbit chief 
pilot Kelly Latimer said: “Everyone 
on the �ight crew and all of our 
colleagues on the ground were 
extremely happy with the data we 
saw from the instruments on board 

the aircraft, in the pylon and on the 
rocket itself. From my perspective 
in the cockpit, the vehicles handled 
incredibly well and perfectly 
matched what we’ve trained for in 
the simulators.”

The �ight marked the start 
of a new phase in Virgin Orbit’s 
�ight-testing campaign that will 
involve Cosmic Girl �ying both 

with and without a LauncherOne 
rocket attached to prove the 
747 as a launch platform and the 
performance of the avionics and 
�ight computers on board the 
rocket. These trials will conclude 
with a drop test, during which 
a LauncherOne will be released 
from Cosmic Girl without igniting 
its engine.

Virgin Orbit says its �rst launch, 
what it calls a ‘space shot’, will 
“be completed in early 2019”, 
with the company planning to 
conduct “multiple trips to orbit in 
the year ahead”. The company said 
assembly, testing and integration 
of the LauncherOne rockets to be 
carried on the 747 is underway at 
Long Beach. Mark Broadbent

British Airways has phased out its �nal Boeing 767s. One of the last to leave service was G-BZHC (c/n 29232), captured here 
on departure from London Heathrow earlier in 2018. Ian Harding

The 70ft-long (21m) LauncherOne 
rocket, weighing 57,000lb 
(25,854kg) is carried on Boeing 
747-400 Cosmic Girl’s specially 
strengthened left wing. Its initial 
‘space shot’ is set for early 2019. 
Virgin Orbit
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Laudamotion A320

Laudamotion is leasing two aircraft from SMBC Aviation Capital, including Airbus A320-232 OE-LOB (msn 2928), a former Air Berlin aircraft, pictured at Palma de 
Mallorca. Javier Rodríguez

‘The Grinch’ 737-800

SunExpress Boeing 737-8Z9(WL) D-ASXA (c/n 28178) was in November 2018 painted in special colours promoting the newly released animation The Grinch. 
Javier Rodriguez

JAL’s Disney 767

Japan Airlines Boeing 767-346(ER) JA602J (c/n 32887) wears a special Disney-themed livery, pictured in November at Tokyo Haneda International Airport in Japan. 
Ian Simpson



X-59 QueSST production
Lockheed Martin announced in November 
that its Skunk Works facility had started 
building the � rst X-59 Quiet Supersonic 
Technology (QueSST) research aircraft for 
the NASA Low Boom Flight Demonstrator 
programme. Scheduled to � y for the � rst time 
in 2021, the X-59 is designed to demonstrate 
an ability to � y at Mach 1.2 at 55,000ft while 
generating reduced sonic boom noise audible 
on the ground. Some of the technology that 
will be incorporated in the X-59’s design has 
already been tested at supersonic speed on 
a modi� ed Boeing F-15. The reduction in the 
boom generated by the X-59 throughout its 
� ight-test pro� le will be determined through 
comparison to a baseline series of supersonic 
� ights currently being conducted by Boeing 
F/A-18s o�  the Texas coast. The objective of 
the QueSST programme is to make possible 
an airliner design that would be some 65dB. 
That would make it up to three orders of 
magnitude less noisy at ground level than 
Concorde, which generated 90dB. David C Isby

Composite recycling
Boeing has announced a partnership with 
the UK company ELG Carbon Fibre to recycle 
excess carbon � bre composites. Boeing said 
it had worked for several years to create 
an economically-viable way of collecting 
scrap material, but “technical barriers stood 
in the way of repurposing material that had 
already been cured for use in the aircraft 
manufacturing process”.  ELG developed 
a proprietary method to reuse cured 
composites which vapourises the resin that 
holds carbon � bre layers together, leaving 
behind clean material. The process was tested 
in a pilot project using waste carbon from 
Boeing’s Composite Wing Center, where the 
777X’s wings are produced, with the recycled 
material sold to companies in the electronics 
and automotive industries. Mark Broadbent

COMAC, Ali Baba and AVIC joint ventures
The Commercial Aircraft Corporation of 
China (COMAC) announced in Beijing on 
November 21 that it was launching a joint 
venture with China’s Ali Baba Group to 
develop intelligent manufacturing techniques 
and technologies that could be applied to 
aircraft. The announcement said the goals 
include the collection and use of data to drive 
improvements in the process design, intelligent 
scheduling, precise logistics and distribution 
and transparent management decision-
making. On the same day, COMAC announced 
it was setting up a joint venture with Aviation 
Industry Corporation of China’s Chengdu 
Aircraft Company to set up a design facility 
that will work on developing improved nose 
designs for commercial aircraft. David C Isby

SAA looks for equity partner
South African Airways (SAA) needs to � nd an 
equity partner and reduce its costs to stop 
massive � nancial losses, according to the 
Department of Public Enterprises, which took 
back oversight of the airline in August. Finance 
Minister Tito Mboweni expressed doubts an 
equity partner could be found as it would 
have to take responsibility for ZAR 21 billion 
of debt. SAA has received an additional ZAR 5 
billion to prevent the recall of its ZAR 9.2 billion 
debt by March 2019. The airline has already 
used ZAR 14.5 billion out of ZAR 19.1 billion in 
government guarantees. SAA believes it will 
be pro� table by 2021 after incurring losses of 
ZAR 5.2 billion in 2018/19 and ZAR 1.9 billion 
in 2019/20 but is still asking for extra funding 
to stay a� oat. Public Enterprises Minister Pravin 
Gordhan said many of SAA’s woes were due 
to state capture, but e� orts are being made to 
weed out corrupt employees, as well as cut the 
airline’s losses. Guy Martin
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INNUMBERS INBRIEF

Data covers orders announced November 6-December 3. Key: LOI (Letter of Intent . Compiled by Mark Broadbent

Customer Aircraft Number Date

Binter Air CanariasE195-E2 3 plus 2 purchase rights 
(previously listed as undisclosed 
July 18, 2018 order)

November 13

EMBRAER

Customer Aircraft Number Date

EasyJet A320neo 17 November 20

Delta Air Lines A330-
900neo

10 October 30, 
announced 
November 16

SaudiGulf Airlines A320neo 10, purchase 
agreement

November 15

AIRBUS 17
MORE A320NEOS FOR EASYJET
The UK low-cost carrier easyJet has topped-up its Airbus 
A320neo order by signing up for 17 more A320neos. EasyJet 
now has 147 A320neo Family aircraft on order, including 17 
A321neos. The airline has ordered 468 A320 aircraft over the 
last 20 years, making it one of the biggest single customers 
for the family. Mark Broadbent

8
777 FREIGHTERS FOR ETHIOPIAN
Ethiopian Airlines has received its eighth Boeing 777 
Freighter as it expands its route network. The aircraft arrived 
at Bole International Airport in November and will be used 
to bolster the airline’s cargo operations in Africa and beyond 
to support the airline’s Vision 2025 strategy, said Ethiopian 
Group Chief Executive O�  cer Tewolde GebreMariam. 
Ethiopian Cargo and Logistics Services aims to generate $2 
billion of revenue a year by 2025 with 19 freighter aircraft 
and transport 820,000 tonnes of cargo to 57 destinations. 
Ethiopian currently serves 44 international dedicated 
freighter destinations with its 777Fs and two 757Fs. As part 
of its growth strategy, Ethiopian Cargo opened a state-of-
the-art cargo terminal in June 2017, which gives it an annual 
cargo capacity of one million tonnes. Guy Martin

2,000
BOEINGS IN CHINA
Boeing recently delivered its 2,000th airliner to a Chinese 
operator; the milestone aircraft was a 737 MAX 8 for Xiamen 
Airlines. Boeing noted that one in every four Boeing airliners 
goes to a Chinese operator, either through a direct purchase 
or lease. The company also pointed out that its � rst 1,000 
aircraft for China were delivered over four decades, but that 
the next 1,000 aircraft were handed over in just � ve years, a 
re� ection of both growing demand for commercial aircraft in 
China and rising output rates at Boeing. Mark Broadbent

3
MORE TURKISH TRIPLE SEVENS
Turkish Airlines has con� rmed it will purchase three more 
Boeing 777 Freighters to join the four currently in service. The 
aircraft will be delivered in September 2019, January 2020 and 
February 2020. Turkish saw a 25% increase in cargo tonnage 
and a 29% rise in cargo revenues year-on-year during the 
� rst nine months of 2018. Since it launched the 777 Freighter 
programme more than a decade ago, Boeing has sold more 
than 200 examples of the aircraft to more than 20 customers. 
The 777F is a development of the 777-200LR Wordliner, the 
longest-range current-production Triple Seven, and � rst 
entered service with Air France Cargo in 2009.  Mark Broadbent

A
irb

us

Customer Aircraft Number Date

Aviation Capital Group 737 MAX23 Booked October, 
announced November 13

Business jet/VIP 737 4 Booked October, 
announced November 13

Caribbean Airlines 737 MAX 12 November 21

Jeju Air 737 MAX 8 40 plus 10 
options

November 19

Turkish Airlines 777F 3 November 26

Turkmenistan Airlines 737 3 Booked October, 
announced November 13

Unidenti� ed customers737 11 Booked October, 
announced November 13

777 1 Booked October, 
announced November 13

Vistara 787 6 Booked October, 
announced November 13

BOEING

Customer Aircraft Number Date

Royal Air Maroc ATR 72-600 1 November 27

ATR

Customer Aircraft Number Date

Adria Airways SSJ-100 15 LOI November 26

Alexcina SSJ-100 12 LOI November 15

SUKHOI CAC
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Solar-powered Odysseus

Boeing subsidiary Aurora Flight 
Sciences has announced it is 
planning to �y a solar-powered 
autonomous aircraft in 2019 called 
Odysseus, described by the company 
as “an ultra-long endurance, high-
altitude platform built for ground-
breaking persistence”.

Odysseus will use what Aurora 
describes as “advanced solar cells” 
installed on the surfaces of the long 
wings and fuselage in combination 
with a lightweight carbon-�bre 
airframe covered by a UV-resistant 
�lm called Tevlar. The result is an 

aircraft able to operate at high 
altitude and o�er data-gathering 
persistence over a speci�c location. 
Aurora Flight Sciences said the 
aircraft will o�er a greater year-
round global operating zone and 
a larger payload than any other 
vehicle in its high-altitude, long-
endurance (HALE) class.

The company said: “Odysseus 
can be deployed at a fraction of the 
cost of a satellite and can spend 
dramatically more time aloft than 
a conventional UAV. It can receive 
payload and hardware options and 

can be quickly customised, re-tasked 
and relocated as missions evolve.”

Odysseus is primarily intended 
to o�er a platform for climate 
and weather research, with 
potential applications including 
the measurement of vegetation, 
ice coverage and soil moisture, 
as well as weather and storm 
monitoring. The company 
added that the system will also 
be capable of undertaking “a 
range of missions and operations 
across communication, 
connectivity and intelligence”.

Odysseus is one of several new 
HALE systems either �ying or in 
development. In early 2018, the 
Airbus Zephyr HAPS system set a 
new endurance record and in early 
December the same year a new 
launch base for the system was 
opened at Wyndham in Western 
Australia. Separately, BAE Systems 
and Prismatic are due to �y their 
jointly developed PHASA-35 in 
2019, while the Californian start-up 
developer UAVOS recently �ew 
a prototype of its ApusDuo HALE 
system. Mark Broadbent

A new shape in the skies in 2019 will be the Odysseus solar-powered aircraft. Aurora Flight Sciences

Coastal UAV selections

The European Maritime Safety 
Agency (EMSA) has selected several 
more remotely piloted systems 
to provide maritime surveillance 
and monitoring around European 
coasts.

Schiebel will provide a vertical 
take-o� and landing capability from 
EMSA ships using the Camcopter 
S-100 equipped with optical and 
infrared cameras and an optical 
scanner. A consortium of Nordic 
Unmanned, UMS Skeldar and Norut 
Northern Research Institute will 
provide emissions monitoring using 
the Skeldar V-200 equipped with 
a sensor for monitoring sulphur 
emissions and optical and infrared 
cameras. 

Nordic Unmanned has also been 
selected to operate Lockheed 
Martin Indago 2 quadcopters 

aboard EMSA’s standby pollution 
response vessels to support oil 
spill recovery operations and, 
potentially, surveillance operations 
from EMSA patrol vessels.

All these systems will 
complement the long-range, long-
endurance maritime surveillance 
capability that will be provided 
by the Portuguese engineering 
company CEiiA, whose contract to 
operate Elbit Systems Hermes 900 
Maritime Patrol systems for EMSA 
was previously announced.

Together, all the new 
unmanned systems are intended 
to strengthen EMSA’s capabilities 
in the areas of maritime pollution, 
emissions monitoring, SAR, 
�sheries protection, anti-
drug tra�cking and border 
surveillance. Mark Broadbent

The Schiebel Camcopter S-100 is one of a number of systems that will be used 
by the European Maritime Safety Agency. Schiebel

Wing Loong and 
Divine Eagle
The Aviation Industry 
Corporation of China Wing 
Loong II medium-altitude, 
long-endurance UAV has 
been inducted into People’s 
Liberation Army Air Force 
service as the Gongji-2 (Attack 
2 or GJ-2). The GJ-2 displayed 
at the recent Airshow China 

2018 had three hardpoints 
under each wing, each capable 
of mounting two air-to-surface 
missiles. The Shenyang Aircraft 
Corporation Divine Eagle high-
altitude, long-endurance UAV 
has also reportedly entered 
People’s Liberation Army Air 
Force service.  David C Isby

Chinese UAVs have been making 
inroads into the world market, 
including North Africa and the 
Middle East. New customers 
identi�ed for Chinese military UAVs 
include Algeria and Egypt, which 
are operating CH-3, CH-4 and 
Wing Loong models. In October, 
it emerged Algeria was �ying 
China Aerospace Science and 
Technology Corporation CH-3 and 
CH-4 UAVs out of Ain Ouessara 
Air Base. Although not �tted with 
weapons, a CH-4 was seen �tted 
with hardpoints. Algeria already 

operates Denel Seeker UAVs. The 
Egyptian Air Force has revealed 
it is �ying the Wing Loong and 
released footage of one destroying 
a ground target, in the �rst o�cial 
con�rmation it is operating the 
type. 
     Nigeria is another CH-3 
operator and its UAVs have 
been used to strike Boko Haram 
militants. Non-military uses such 
as aerial mapping have also been 
found for the CH-3, with the type 
beginning such duties in Zambia in 
a �rst for China. Guy Martin

Chinese UAVs in Africa

Belgian MQ-9Bs?
Belgium is looking into acquiring 
two General Atomics MQ-9B Sky 
Guardian, an unarmed NATO-
standard version of its MQ-9 

Reaper. It is currently negotiating 
terms for a procurement under 
the US foreign military sales 
programme.  David C Isby
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Fifty years of Royal Australian Air Force Orions
The Royal Australian Air Force 
celebrated 50 years of Lockheed 
P-3 Orion operations on 
November 30, 2018, with a three-
ship low-level �ypast of Adelaide, 
South Australia.

Since the �rst aircraft, a P-3B, 
was delivered in January 1968, 
RAAF Edinburgh near Adelaide 
has been home to Australia’s 
Orion �eet.

In recent years, the �eet has 
consisted of upgraded AP-3Cs 
operated by Nos. 10 and 11 
Squadrons, but the introduction of 
the Boeing P-8A Poseidon and the 
future acquisition of the Northrop 
Grumman MQ-4C Triton and 
Gulfstream 550ISREW has seen the 
�eet gradually drawn down.

Today, six Orions remain in 
service with 10 Squadron, and the 
�eet will further draw down to 
just two aircraft in the near future, 
before they, too, are retired in the 
2021–2023 timeframe.

The commemorative �ypast was 
planned as a four-ship formation, 
involving A9-661, A9-662, A9-665 
and A9-752, but a technical defect 
kept A9-665 from taking o� and 
the �ight continued as three ships.

Wing Commander Colin 
Smith, Commanding O�cer of 
10 Squadron, said: “It’s not quite 

�nished yet, there’s a few more 
years of service in the P-3s, 
but the �eet has downsized 
and we’re handing o� roles to 
the P-8A as they achieve their 
milestones/ It is sad to see those 
roles disappear from the P-3 . . . I 
think it’s the last of the real pilot’s 
aircraft in the Air Force.”

A more detailed look at 
Australia’s AP-3C operations will 
appear in a future issue of AIR 
International.

In other Royal Australian 
Air Force maritime ISR news, 
the Australian government 
announced on November 
30, 2018, that an 11 Squadron 

P-8A will deploy to Japan to 
conduct maritime surveillance 
in support of the international 
e�ort to enforce United Nations 
Security Council resolutions on 
North Korea. The deployment 
marks the �rst time the P-8A has 
participated in this operation.  
Nigel Pittaway

Jamaica Defence Force 
adds King Air WR MPA

The Jamaica Defence Force Air 
Wing (JDF AW) has taken delivery 
of a Beechcraft King Air 350 WR 
Maritime Patrol Aircraft (MPA).

The delivery of the King Air, 
serial number T-11, follows the 
recent arrival of two Bell 429 
Global Ranger helicopters and all 
three aircraft were handed over 
to the JDF AW in a ceremony 
at the Caribbean Military 
Aviation School, Norman Manley 

International Airport, in Kingston 
on November 14, 2018.

The King Air was modi�ed 
for the MPA role by Sierra 
Nevada Corporation in the 
United States and will be 
operated by the newly created 
JDF Maritime Air and Cyber 
Command. The aircraft will be 
used for customs and �sheries 
patrol and search and rescue 
operations.  Nigel Pittaway

Jamaica Defence Force King Air 350 T-11 was handed over on November 14, 
2018, in a ceremony attended by Jamaica’s Prime Minister Andrew Holmes 
and Chief of Defence Sta� Major General Rocky Meade. Jamaica Defence Force

Maritime surveillance 
de�nition contract
France’s Direction Générale de 
l’Armement (Director General of 
Armament) has awarded Dassault 
a contract to conduct a de�nition 
study of a maritime surveillance 
version of its Falcon 2000 LXS 
business aircraft.

The contract marks the 
latest step in France’s Avions de 
Surveillance et d’Intervention 
Maritime (AVSIMAR or maritime 
surveillance and response 
aircraft) programme, which will 
replace the Aéronavale’s eight 

Falcon 50M and �ve Falcon 200 
Guardians.

The initial phase of the AVSIMAR 
programme had determined that a 
solution based on the Falcon 2000 
LXS represented the best technical 
response.

The 12-month de�nition study 
contract is expected to lead to 
an acquisition contract for the 
maritime surveillance aircraft in 
2020. The �rst three aircraft will 
enter service with the Aéronavale 
in 2025. Nigel Pittaway

The �rst phase of France’s AVSIMAR programme identi�ed a maritime 
surveillance and response version of the Falcon 2000 LXS as the most 
suitable platform. Dassault

The three-ship AP-3C formation over 
Adelaide on November 30, 2018, 
marked both the 50th anniversary of 
the Orion in Australian service and 
the continued drawdown of the �eet 
towards retirement in at least 2021. 
Nigel Pittaway
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By Ian Harding

JOINT HELICOPTER Command’s 
primary reconnaissance 
helicopter is now the Wildcat 
AH1, which currently serves with 
the Aerial Reconnaissance Force 
of 1 Regiment, Army Air Corps 
based at Royal Naval Air Station 
Yeovilton, Somerset.

Two frontline and one training 
squadron operate a �eet of 34 
Wildcat AH1s delivered to the 
Army Air Corps, six of which are 
assigned to 847 Naval Air Squadron, 
Commando Helicopter Force.

Optimised for intelligence, 
surveillance, target acquisition and 
reconnaissance, the Wildcat AH1 is a 
multi-role helicopter that conducts 
limited troop and supplies’ transport, 
escort and force protection, o�ensive 
action and control of �res.

In general, aircrew are upbeat 
about the Wildcat AH1’s advanced 
sensors, integrated avionics, camera 
and secure communications, but 
some have also said the type needs 
a radar and weapons similar to 
Royal Navy Wildcat HMA2s to reach 
its full potential.

Joint Helicopter Command’s 
Commanding O�cer, Rear Admiral 
Jonathan Pentreath, reckons the 
Wildcat is a success story for both 
the Army and Navy. He said: “Wildcat 
represents a clear step change in 
capability. There has never been any 
doubting the capability of the Royal 
Navy HMA2 with its Selex Seaspray 
radar and a comprehensive suite of 
mission systems. Our operational 
testing, including that alongside 
Apache, con�rms the Army variant 
has really come of age during the 
last 12–18 months. For example, 
four Wildcat AH1s [assigned to 661 
Squadron] completed a successful 
four-month deployment to Amari 

Air Base, Estonia, supporting a 
battlegroup and participating in 
Exercise Siil [a large mobilisation 
exercise for the Estonian Defence 
Forces]. This was the Wildcat AH1’s 
�rst operational deployment. It 
went well and proved the value of 
deploying a small number of aircraft 
to areas where they are seen by 
potential competitors. In July 2018, 
two Wildcats from 847 NAS also 
concluded a �ve-month deployment 
to the Far East for Exercise Jeanne 
d’Arc aboard the French assault ship, 
FS Dixmude [L9015] with no issues.”

The helicopters deployed 
alongside Royal Marines to develop 
the British-French rapidly deployable 
Combined Joint Expeditionary 
Force. Tasking involved �ying 
reconnaissance, and board-and-
search missions.

Tests involving Wildcat during the 
summer included the �rst successful 
launch of two AGM-114 Hell�re air-
to-surface missiles by an Apache 

AH1 against a target designated by a 
Wildcat, con�rmation of the Apache 
AH1-Wildcat AH1 teaming. This 
concept will be further enhanced 
when the AH-64E replaces the 
legacy Apache AH1 from 2022.

Addressing Wildcat AH1 mission 
system enhancements, Rear Admiral 
Pentreath con�rmed they are under 
consideration. He said: “Our initial 
concept was of Wildcat hunting 
targets ahead of the Apache, but 
what we are �nding more e�ective 
is Wildcat stepping back, using its 
multispectral sensor to direct the 
Apache on to its target. During the 
autumn, we conducted operational 
tests with the Seaspray radar. It will 
be fantastic having synthetic aperture 
and ground moving target indicator, 
which should allow us to markedly 
extend our capability for a relatively 
small investment.”

Rear Admiral Pentreath con�rmed 
that future operational priorities for 
the Wildcat AH1 are introduction of a 
tactical datalink, increased endurance 
and a radar in that order. Given the 
radar is tried and tested, operationally 
e�ective and in service, incorporating 
it should be relatively easy and cheap 
to do. Arming its Wildcat AH1s further 
is not a priority at this time.

New Chinooks
Chinook is JHC’s heavy-lift 
helicopter. The �eet currently 
comprises 38 Chinook HC4 and 
Chinook HC4A variants, eight 
Chinook HC5s and 14 Chinook HC6s 
(CH-47F platforms �tted with UK 
speci�c equipment). In recent years, 
JHC has focused on rationalising and 

upgrading its legacy �eet to improve 
both capability and safety. Digital 
cockpits were �tted under Project 
Julius, and a digital automatic �ight 
control system (DAFCS) is being �tted 
on all models except for the HC6s. 
Once �tted, Chinook HC4s and 
Chinook HC4As will become HC6s 
and HC6As respectively. The �eet is 
also being equipped with an airborne 
collision avoidance system.

Fleet modernisation is far from 
complete as Rear Admiral Pentreath 
con�rmed: “Fleet uniformity is 
improving, but it is not complete yet. 
They will all have a Julius cockpit 
and DAFCS by the summer of 2019. 
There will be three variants at that 
point, all of which will be largely 
indistinguishable from the HC6 aside 
from the fat-tank HC5s, which are 
currently deployed to Mali because 
of their extra endurance and range. 
Despite the technical changes, 
serviceability is an issue with some 
of the older airframes. They are 
inevitably spending more time in 
maintenance than we would wish. 
The long-term plan is to further 
modernise and upgrade the Chinook 
�eet to keep it going for many years 
more. As part of this process, we are 
working with the US government to 
procure up to 14 CH-47ER [Extended 
Range] aircraft to replace the oldest 
of what were originally Chinook 
HC2s. At some point downstream, 
the plan is to upgrade the other 
variants bringing them to CH-47F 
Block 2 standard. Having acquired 
our �rst Chinooks during the 1970s, 
we are e�ectively at their operational 
mid-point around 50 years.”

Wildcat success and 
new Chinooks

Army Air Corps Wildcat AH1 
ZZ396 �tted with a side-
mounted machine gun.
 Ian Harding

Royal Air Force Chinook HC5 ZH901 in a con�ned landing area on the Salisbury 
Plain Training Area. Ian Harding
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ON OCTOBER 31, the Direction 
Générale de l’Armement 
(Directorate-General for Armaments) 
announced the Rafale F3-R standard 
had met the requirements originally 
set in 2014 and was approved for 
service release.

The F3-R standard features two 
main upgrades compared to the F3 
standard currently in service. The � rst 
is the new MBDA Meteor active radar-
guided beyond-visual-range air-to-air 
missile, which in combination with 
the Thales RBE2 active electronically 
scanned array (AESA) radar, will allow 
the Rafale to engage aerial targets 
approximately 100km (62 miles) away. 

According to a report by the 
French National Assembly’s 
Committee on National Defence 
and Armed Forces dated October 
12, MBDA is expected to deliver 69 
Meteor missiles in 2018 and 31 in 
2019; a follow-up order for another 
60 is expected next year.

The second is the TALIOS 
designator pod produced by Thales; 
its name the acronym for TArgeting 
Long-range Identi� cation Optronic 
System. Four TALIOS pods were 
delivered in 2018 and divided 
between the Armée de l’Air and 
Aéronautique Navale or Aéronavale. 
Another ten are expected in 2019, 
and by 2025 45 TALIOS pods are 
expected to be in service.

In its October report, the National 
Assembly’s Committee on National 
Defence and Armed Forces 
questioned if 45 pods will be enough 
for the French Armed Forces. In the 
� rst semester of this year, only 54% 
of designator pods within the French 
Armed Forces were serviceable. 

Although the age of the � eets of 
ATLIS, PDL-CTS and DAMOCLES 
pods is part of the issue, the 
committee pointed out that the harsh 
environments of Opération Barkhane 
and Opération Chammal, as well as 
the intense use of the pods, are also 
big contributing factors to the � eet’s 
low availability.

Committee members therefore 
think the number of new pods might 
not su�  ce to carry out operational 
missions in such environments while 
at the same time facilitating aircrew 
training back in France.

Other upgrades included in 
the F3-R standard are updates 
to the SPECTRA integrated 
electronic warfare suite; the name 
is an acronym for Self-Protection 
Equipment to Counter Threats for 
Rafale Aircraft.

France has a current � eet of 144 
Rafale � ghters. According to the 
Direction Générale de l’Armement, 
the � rst ten airframes (a mix of Armée 
de l’Air and Aéronavale aircraft) are 
currently undergoing upgrade to F3-R 
standard, with the � rst four due to be 
delivered before the end of 2018.

Already in development, F4 is the 
next major upgrade standard for the 
Rafale. Announced by the then French 
Minister of Defence, Jean-Yves Le 
Drian, on March 20, 2017, the � rst F4 
elements should be introduced from 
2023 onwards and the � rst complete 
F4 standard aircraft should join an 
operational squadron in 2025.

Meanwhile, production of 
Rafale for international customers 
continues. The � rst aircraft destined 
for the Indian Air Force, serial number 
RB 008, made its � rst � ight on 
October 30. The Egyptian Air Force 
has received more of its aircraft; three 
(DM07, DM08, DM10) were ferried to 

Egypt on September 25, followed by 
another three (probably DM09, DM11, 
DM12) on October 30.

New sticks
On November 6, the Direction 
Générale de l’Armement announced 
it had ordered 567 MICA NG (New 
Generation) air-to-air missiles from 
MBDA and that the company will 
upgrade the propulsion system of 
300 MICAs currently in the French 
Armed Forces arsenal. The MICA 
beyond visual range air-to-air missile 
has a range of approximately 50km 
(31 miles), and has been in service for 
over two decades.

The MICA NG variant features an 
improved infrared seeker and can 
communicate with the Rafale’s AESA 
radar, which o� ers smarter detection 
capability. Being laden with fewer 
electronic components means the 
NG variant can carry more fuel, 
yielding an extended range.

A new feature on the NG variant 
is the addition of internal sensors 
to enable personnel to check easily 
the status of the missile. As with the 
Rafale aircraft, personnel will carry 
out maintenance based on input from 
the sensors instead of conducting 
� xed maintenance cycles, often when 
no maintenance is required.

The MICA NG will be compatible 
with Rafale F3-R and F4 standard.

Upgrades to existing MICA EM 
(Electromagnetics) and MICA IR 
(Infrareds) will allow the Rafales, 
Mirage 2000-5s and upgraded Mirage 
2000Ds to continue operating with 
the missile until 2030-timeframe.

Maritime patrol 
modernisation
The Direction Générale de 
l’Armement was busy in early 
November. Not only did it announce 
the news on the MICA NG missile, but 
it also issued a report that Dassault 
Aviation will start the next phase 
of a study into the replacement of 
the Aéronavale’s eight Falcon 50M 
and � ve Falcon 200 Guardians. 
A programme, called AVSIMAR 
(from Avion de Surveillance et 
d’Intervention Maritime) is likely to 
be based on the Falcon 2000 LXS 
executive jet.

A one-year study will determine 
what changes need to be made to 
the new aircraft and which systems 
will be needed in order to retain 
mission e�  ciency in the many tasks 
the current Falcon and Guardian 
aircraft conduct on a regular basis.

The � rst three AVSIMAR aircraft 
should be delivered by 2025.

By Jan Kraak

Rafale Romeo, next-gen 
missiles and new patrollers
Egyptian Air Force Rafales DM07, DM08 and DM10 lined up on the Bordeaux-Mérignac 
runway at the start of their ferry � ight to Egypt on September 25. Christophe Ornecq

Rafale DM10 was one of six delivered to Egypt 
in September and October. Christophe Ornecq
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ACCORDING TO Russian 
Helicopters director general 
Andrey Boginsky, the high-speed 
helicopter concept by the Mil 
Moscow Helicopter Plant (Mil MHP) 
has been selected by the Russian 
Ministry of Defence as the basis for 
development of new-generation 
designs for military use.

The conceptual design o�ered 
by Mil MHP featured a classic layout 
with main and tail rotors, capable 
of sustaining 216kts (400km/h) 
maximum speed. It uses new 
technologies for facilitating high-
speed �ight evaluated on the LL 
PSV technology demonstrator, an 
extensively modi�ed Mi-24K Hind 
attack helicopter, which achieved a 
maximum speed of 218kts (403km/h) 
during testing in October 2016.

In turn, Kamov o�ered a much 
more radical design concept 
with co-axial compound layout, 
combining the company’s trademark 
rotor system with additional 
propulsion housed in the tail and 
wings for high-speed �ight.

Mil MHP’s principal cutting-edge 
technology for achieving high-speed 
�ight is new-generation composite 
main rotor blades, combined with 
more powerful engines and low-
drag sleek fuselage.

According to Kyrill Sypalo, 
director general of Russia’s Central 
Aero- and Hydrodynamics Institute, 
his organisation has worked on 
a number of new technologies, 
together with Mil MHP, in a bid to 
facilitate high-speed �ight.

The new-generation composite 
rotor blades feature a tip shape 

optimised to reduce as much as 
possible the stall of the retreating 
main rotor blade, which causes 
excessive vibrations that can in�ict 
serious rotor damage.

The LL PSV’s �ight test 
programme, undertaken by Mil MHP 
in 2016 and 2017, was primarily 
aimed at evaluating vibration and 
noise levels in high-speed �ight using 
the all-new main rotor blades. These 
blades feature a high-lift aerofoil 
and a new shaped tip described as 
being broadly similar to the British 
Experimental Rotor Programme 
design, with a highly swept tip. 
The novel blade shape is intended 
to provide considerably higher lift 
compared to traditional designs, 
while also dealing with the transonic 
e�ects on the advancing side, and 
high alpha stall on the retreating side.

Mi-38T �ight testing
Flight testing of the military Mi-
38T derivative was a long-awaited 
event in the process of �elding the 
brand-new 15.6-tonne helicopter 
in production and testing for its 
launch customer, the Russian 
Ministry of Defence. The Mi-38T 
made its maiden �ight in hover on 
November 3, 2018 and then, on 
November 23, made its �rst slow-
speed forward �ight. Both events 
took place at the factory air�eld 
of Kazan Helicopters in Kazan. 
The �rst machine will be used for 
several months to pass its factory 
testing programme undertaken 
by Russian Helicopters before its 
handover to the Russian Ministry of 
Defence for further testing.

Development and production of 
the Mi-38T is based on the civil-
certi�ed Mi-38, upgraded with 
new systems in order to meet the 
Russian military airworthiness and 
operational requirements. Russian 
Helicopters invested its own funds 
in an e�ort to meet a Ministry of 
Defence technical speci�cation, 
under a July 2017 contract that 
covers production of two Mi-38Ts. 
Both cabs are set to be used for 
testing and evaluation purposes by 
the Russian Ministry of Defence. 
Formal delivery of the �rst prototype, 
serial number 38015, to the Russian 
Ministry of Defence is slated for early 
2019. Upon successful conclusion 
of the testing and evaluation e�ort, 
the Russian Ministry of Defence 
will place a production order for an 
undisclosed quantity of Mi-38Ts.

The Russian Air and Space Force 
(RuASF) has already announced 
preliminary plans to use the Mi-38T 
for a wide array of special missions, 
such as electronic warfare, medevac 
and �ying hospital, and SAR in 
service with the RuASF Army Aviation 
branch. A Mi-38T sub-version, 
optimised for operations in harsh 
Arctic conditions, capable of routine 
�ight operations in extremely low 
temperatures and poor visibility, is 
also included in the Russian Ministry 
of Defence medium-to-long-term 
procurement plan.

In accordance with Russian 
military requirements, all 
systems, parts and assemblies are 
manufactured and supplied by 
Russian companies; Mi-38s built 
for export and for civil customers 
will still use foreign-made parts and 
systems, mainly in the avionics suite 
and the fuel system.

Powered by two Klimov TV7-117V 
turboshafts – each rated at 3,550shp 
in one engine inoperative mode for 
30 seconds and 2,800shp for take-
o� – the Mi-38T features a new 
Russian-made crash-resistant fuel 
system, foldable lightweight seats, 
slump pads for the undercarriage 
legs and an increased fuel capacity 
thanks to the use of auxiliary tanks 
in the cabin. The list of the military-
speci�c features also includes a new 
communication system with HF and 
UHF/VHF radios and a life support 
system for the crew members 
wearing immersion suits for 
prolonged cold weather operations 
over water.

High-speed helicopter 
and the Mi-38T

By Alexander Mladenov

The Mi-38T’s �rst forward �ight on November 23, 2018 was a long-awaited 
event in the protracted process of �elding the brand-new 15.6-tonne transport 
helicopter for service with the Russian military. Russian Ministry of Defence

The LL PSV technology 
demonstrator achieved a 
maximum speed of 218kts 
(403km/h) thanks to a 
combination of new-generation 
rotor blades, powerful engines and 
sleek low-drag fuselage. 
Russian Helicopters
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UNITED STATES

By David C Isby

SINCE 1940, achieving control 
of the air has required control of 
the electromagnetic spectrum, as 
Hitler’s Luftwa� e found out over 
Britain, to its everlasting sorrow. 
Since then, electronic warfare (EW) 
has shaped the results of air combat. 
No one needed to be persuaded of 
the importance of EW at the annual 
convention of the Association of 
Old Crows, the organization of EW 
professionals (the crow nickname 
dates back to World War Two) 
at their annual convention, held 
this year in Washington DC on 
November 27-29. How the use of 
electromagnetic spectrum will 
a� ect operations tomorrow and in 
the future was the subject of those 
speaking at this meeting, which 
included those from government, 
industry, US and allied armed forces.

Fighting for the spectrum
Air Force General Paul Selva, 

Vice Chairman of the Joint Chiefs 
of Sta� , talked about going beyond 
using standard EW hardware to � ght 
for control of the electromagnetic 
spectrum. He said: “Jammers are 
emitters. Emitters are targets”. Marine 
Corps Major General Michael Groen, 
Director for Intelligence said: “EW is 
not about barrage jamming anymore. 
It’s about precision e� ects.” He said 
the Marine Corps sees electronic 
warfare as foundational to future 
joint warfare, and is dealing with a 
range of changes, most notably the 
sunset of the Marines’ Grumman 
EA-6B Prowler, which completed its 
last operational deployment in early 
November when Marine Tactical 
Electronic Attack Squadron 2 (VMAQ-
2) ‘Death Jesters’ returned from Al 
Udeid in Qatar. He said: “The EA-6B 
was operated largely in support of 
large naval task forces, now we are 
looking at what we can do with a 
large MAGTF [Marine Air-Ground Task 
Force]. We focused on the tactical 
edge � rst”.

Enabling precision e� ects 
throughout the electromagnetic 
spectrum and retaining the ability to 
jam threat emitters is at the heart of 
current American EW programmes. 
The Raytheon ALQ-249(V)1 Next 
Generation Jammer Mid-Band (NGJ-
MB) pod will start � ight-testing in 
2019, with live � re testing - with the 
pod radiating in � ight - the following 
year. Since 2017, its development has 
become a multinational programme, 
with Australia participating. It will 
be carried alongside - not replace 
- the long-serving ALQ-99 pod as 
the Boeing EA-18G Growler’s main 
armament. In addition to jammer 
capability, it provides the Growler with 
an enhanced electronic attack (EA) 
capability. Initial operational capability 
is scheduled for 2022.

On October 25, the Navy moved 
out to achieve the second iteration 
of the NGJ programme, with $35 
million contracts being issued to 
both Northrop Grumman and L3 
Technologies for airborne wideband 
low radio frequency band jamming 
application in support of the NGJ 
Low Band Increment 2 programme. 
The Navy dropped Raytheon, prime 
contractor for NGJ Increment 1, from 
consideration for Increment 2.

The Army is developing a 
comparable pod, combining EW 
and EA attack capabilities, intended 
for use by its General Atomics MQ-1 
Grey Eagle unmanned air vehicles. 
The Multi-Function Electronic 
Warfare Air pod may be modi� ed for 
use by a range of aircraft, including 
helicopters. It will start testing in 2019.

New electronic warfare platform
Ellen Lord, the Under Secretary 

of Defense for Acquisition and 
Sustainment, called the Lockheed 
Martin F-35 Lightning II a “critical 
war� ghting capability for us and 
international partners and allies”. She 
said: “The F-35 will make fourth-
generation aircraft much better, due 
to its capability for taking in all types 
of data. Having incredible databases, 
it is able to see � rst, shoot � rst. 

Electronic warfare is essential to the 
F-35, making sure we are survivable 
in A2AD [anti-access area denial] 
environments that are becoming 
more and more prevalent. Data is 
critical to the F-35, how we ingest, 
process and act on it.”

The F-35’s BAE Systems ASQ 239 
electronic warfare suite is highly 
capable for both attack and defence. 
“It is fully integrated with threat 
detection and warning, targeting and 
self-protection. The F-35 depends 
on its electronic warfare capability 
to avoid radar detection”, she said, 
stressing that rather than its stealth 
design, “we focus on adversary radar 
advances … Looking at the F-35, we 
are developing capabilities that will be 
used to inform other aircraft.”

Retired US Air Force General Chris 
Bogdan, who was in charge of the 
F-35 programme from 2012 to 2017 
sees the F-35 as designed to defeat 
the kill chain at many di� erent points: 
� nd, � x, target and shoot. He said: 
“It has low-observable signatures: 
stealth, radar, infrared, and acoustics. 
Electronic warfare capabilities 
make it di�  cult to track and target; 
360-degree situational awareness 
makes it di�  cult to hit with a kinetic 
weapon, while attacking the kill 
chain makes the F-35 survivable. The 

collection and fusion of multisource 
data on-board and o� -board creates 
unprecedented situational awareness. 
It is as good an ISR platform as it is 
a � ghter, although we have not yet 
� gured out how to get this exquisite 
picture o�  the aircraft and into the 
hands of other war� ghters.”

Air Force Colonel Charles 
McElvaine said: “Interoperability is 
a huge challenge even in our own 
military, even between two US Air 
Force aircraft.” But it is a challenge 
that has to be met. US Army Colonel 
Mark Dotson, Capability Manager 
for Electronic Warfare at TRADOC, 
the US Army Training And Doctrine 
Command said: “I do zero operations 
that are American-only. I have to be 
able to share.”

US commanders may only be 
aware of their own capabilities in 
areas such as electronic warfare 
or electronic attack. Yet coalition 
partners can also be highly 
e� ective in these areas, with niche 
capabilities that have been tailored 
to meet their speci� c operational 
needs but which the US may not 
be familiar with. “Commanders ask 
to use coalition electronic attack 
or electronic warfare capabilities 
when they know it is available,” said 
Colonel McElvaine.

Fighting in the 
e lectromagnetic spectrum

Sunset for US Marine Corps EA-6B Prowlers at Al Udeid Air Base, 
Qatar, prior to their � nal trans-Atlantic ferry � ight back home to 
Marine Corps Air Station Cherry Point, North Carolina. 
Senior Airman Gracie Lee/US Air Force

An MV-22B Osprey assigned to Marine Medium Tiltrotor Squadron 264 (VMM-264) 
‘Black Knights’ loaded with an ALQ-231(V)3 Intrepid Tiger II electronic warfare pod 
during a mission � own from the amphibious assault ship USS Wasp (LHD-1). Cpl John 
Hamilton Jr/US Marine Corps
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By Nigel Pittaway

AUSTRALIA-ASIA

TRAINERS WERE making news 
in the Asia-Paci�c region in 
November, with celebrations 
to mark 25 years of Republic of 
Singapore Air Force (RSAF) training 
in Western Australia, and reports 
that Korea Aerospace Industries has 
sold more KT-1 Woongbi trainers 
and upgrade kits for the T-50i 
Golden Eagle to Indonesia.

25 years of RSAF training in 
Western Australia
The Republic of Singapore Air Force 
celebrated a quarter of a century of 
training at RAAF Pearce in Western 
Australia on November 12, 2018, 
with a visit to the base by Senior 
Minister of State for Defence Heng 
Chee How.

The visit was hosted by the 
Commander of the RSAF’s Air 
Force Training Command, Colonel 
Kevin Goh and to celebrate the 
occasion, the RSAF Flying Training 
Institute at Pearce painted one 
of its Pilatus PC-21 training 
aircraft, serial number 9101, in 
commemorative markings.

Speaking at the event, Heng 
said: “The Singapore Armed 
Forces and the Australian 
Defence Force share a long 
history of military co-operation, 
having extensive interactions that 
include bilateral and multilateral 
exercises, mutual visits and 
professional exchanges. I am 
especially delighted that the 
RSAF’s presence here in Pearce 
has allowed people from both Air 
Forces to build strong friendships 
through professional exchanges.”

He added: “The progressive 
expansion of the RSAF’s Pearce 
detachment’s mission is only 
possible because of the close 
relationship between Singapore 
and Australia.”

In a press release to mark the 
occasion, the Senior Australian 
Defence Force O�cer at RAAF 
Pearce, Wing Commander Brett 
Mitchell said that defence was 
pleased to support RSAF pilot 
training.

Wg Cdr Mitchell said: “Every 
current Republic of Singapore Air 
Force pilot has undertaken training 
at RAAF Base Pearce where the 
Singapore Flying Training Institute is 
located, which is testament to the 
close and enduring nature of our 
bilateral relationship.”

The two countries signed a 
Memorandum of Understanding 
to establish a �ying training 
detachment at Pearce in March 
1993, using the SIAI Marchetti 
S.211 jet trainers of No.130 ‘Eagle’ 
Squadron. The S.211s were replaced 
by the current PC-21 in 2008 and 

together the two aircraft types have 
been used to train in excess of 1,600 
pilots, Weapons Systems O�cers 
(WSOs) and �ying instructors 
over the past 25 years. Today, 130 
Squadron operates 19 PC-21s from 
Pearce and the �eet has logged in 
excess of 70,000 �ying hours.

The RSAF Flying Training Institute 
is responsible for the nine month-
long Basic Wings Course for pilots 
and WSOs. Candidates arrive at 
Pearce after evaluation at the RSAF’s 
Air Grading Centre at Tamworth 
in New South Wales, using Paci�c 
Aerospace CT-4B Airtrainer aircraft 
owned by BAE Systems Australia. 
After successfully completing their 
Basic Wings Course, graduates 
streamed for fast jets then progress 
to 150 ‘Falcon’ Squadron at BA120 
Cazaux, France, for advanced 
training on the Leonardo T-346A. 
RSAF Flying Instructors are also 
trained at Pearce on the PC-21.

In 2017, Singapore Minister 
for Defence, Dr Ng Eng Hen 
and Australia’s then-Defence 
Minister Marise Payne signed a 
further agreement, known as the 
Pearce Treaty (more formally, the 
‘Agreement concerning the RSAF 
Flying Training Institute detachment 
at RAAF Base Pearce’), which will 
extend the RSAF’s access for a 
further 25 years, concluding in 2043.

The Royal Australian Air Force 
will also begin operating the PC-21 
at Pearce in 2019, when the new 
aircraft replaces the current Pilatus 
PC-9/A trainer in the advanced 
�ying training role with No. 2 Flying 
Training School.

Indonesia adds more KT-
1Bs, upgrades T-50is
Korea Aerospace Industries (KAI) 
announced on November 8, 2018, 
that it has signed a $90 million 
contract with the Indonesian 
Ministry of Defence for three 
additional KT-1B Woongbi (Wong 
Bee) training aircraft.

The deal also covers the 
upgrading of existing T-50i Golden 
Eagle advanced trainers currently 
in service with the Indonesian Air 
Force (Tentara Nasional Indonesia – 
Angkatan Udara, or TNI-AU) and was 
signed at the Indo Defence 2018 
Expo in Jakarta.

The three KT-1Bs will be 
delivered within 28 months of the 
contract coming into e�ect and 
will restore the TNI-AUs �eet to 20, 
following the loss of three aircraft 
in recent years. The aircraft are 
operated by Skadron Pendidikan 
102, based at Yogyakarta-Lanud 
Adisucipto and also by ‘Team 
Jupiter’, the TNI’s formation display 
team. One aircraft was lost in June 
2010 and two were destroyed in a 
mid-air collision at the Langkawi 
International Maritime and 
Aerospace air show in March 2015.

The TNI-AU received 16 T-50i 
Golden Eagles from KAI between 
September 2013 and January 2014 
and are currently operated by 
Skadron Udara 15 (SkU 15), based 
at Madiun-Lanud Iswahjudi, East 
Java. One aircraft was lost in an 
accident in December 2015, and 
the survivors will be upgraded with 
a new radar and an internal cannon 
through to 2021.

Trainers, trainers, trainers

The RSAF painted PC-21 9101 in special makings to commemorate the 25th Anniversary of Singaporean �ight training at RAAF 
Pearce, near Perth, in Western Australia. Australian Defence Force

The Indonesian Air Force (TNI-AU) received 20 KAI KT-1B Woongbi trainers from 
2003, but has lost three in accidents, including LD-0103 (pictured) at the LIMA Air 
Show in Malaysia in March 2015. Nigel Pittaway
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A
ware it needed to maintain its 
presence in the segment for small 
to medium twin-aisle airliners 
with 250 to 300 seats, and 
conscious of looming demand for 

replacing older aircraft in this size category, 
Airbus launched the A330neo (new engine 
option) family in 2014.

There are two variants, the A330-900 and 
the A330-800. The � rst A330-900 � ight test 
aircraft, F-WTTN (c/n 1795), � ew on October 
19, 2017, and the second, F-WTTE (msn 1813), 
on December 4, 2017. The variant received 
European Aviation Safety Agency (EASA) 
certi� cation on September 26, 2018, after 
1,100 hours of � ight-testing. The initial A330-
800, F-WTTO (msn 1888), � ew on November 
6, 2018, and is undergoing the 300 hours of 
certi� cation tests required to certify it.

Delivery after delays 
November 26, 2018, saw the � rst A330-
900 operator, TAP Portugal, receive its � rst 
example, CS-TUB (msn 1836), at Airbus’ 
Toulouse delivery centre. TAP will operate 21 
A330-900s, of which six will be leased (CS-
TUB is from Avolon).

On launching the A330neo, Airbus planned 
for a late-2017 entry into service (EIS), but 
with the A330-900 only starting � ight-testing 
then, CS-TUB’s handover was around a year 
behind that schedule. TAP was scheduled to 
put the A330neo into service in December 
2018 on transatlantic routes from its Lisbon 
base, the � rst being São Paulo. Two more 

A330-900s were due to be delivered to TAP 
by year-end.

Late deliveries of Rolls-Royce Trent 7000 
engines, one of the main di� erences between 
the A330neos and their A330-200 and 
A330-300 predecessors, have delayed EIS. A 
backlog of around two dozen near-complete 
A330-900s has built up at the Toulouse 
Final Assembly Line during 2018, with the 
initial aircraft for customers such as Azul 
Brazilian Airlines, WOW Air, Delta Air Lines, 
Air Mauritius, RwandAir, Thai AirAsia X and Air 
Senegal all awaiting engines.

The delays have obviously disrupted 
customers’ plans. For example, Icelandic 
low-cost operator WOW Air, which will � y the 
aircraft to New Delhi, has had to delay plans 
to raise frequencies on the route and Azul said 
recently it now only expects to receive its � rst 
A330-900neo in mid-2019. 

During a recent nine-month earnings call 
with investors, Airbus Chief Financial O�  cer 
Harald Wilhelm disclosed that Airbus expects 
Rolls-Royce to supply only ten Trent 7000s 
by the end of 2018, meaning there will be � ve 
A330neo deliveries by the end of the year.

The TAP handover happened after the 
A330-900 received its extended twin-engine 
operations clearance to operate up to and 
beyond 180 minutes’ diversion time (ETOPS 180) 
from the EASA on November 22. (The regulator’s 
type certi� cate data sheet notes the ETOPS 180 
clearance is limited to 500 � ight cycles.) 

Airbus was expecting the A330-900 to 
receive US Federal Aviation Administration 

type certi� cation and ETOPS 180 approval 
by the end of 2018, which will enable TAP to 
start A330-900 services to North American 
destinations. Delta, the only A330neo 
customer 
in that 
region so 
far, said in 
November 
it expects to 
receive its � rst four 
A330-900s from 
its order for 35 in early 
2019.

The numbers
Airbus says the A330neo 
will provide large savings 
from the A330-200 and 
A330-300, which are now 
marketed as A330ceos or classic 
engine options, and what it calls 
“previous-generation competitors”, 
namely the Boeing 767 and 777-
200/777-200ER.

The company says the A330neo will 
burn approximately 25% less fuel per seat 
and compared to the A330ceo will o� er 
14% better fuel burn per trip, 400 nautical 
miles (740km) more range and 5% lower 
airframe maintenance costs, thanks to an 
updated scheduled maintenance programme 
that includes fewer tasks, longer intervals and 
reduced man-hours for engine pylons and 
some wing sections.

Milestones for the Airbus A330neo, 
with a customer A330-900 handed 
over and the A330-800 in � ight 
testing. Mark Broadben t reports

Toulouse’s latest twin

The A330-800 � ight test aircraft F-WTTO 
(msn 1888) photographed during its maiden 
� ight on November 6, 2018. This aircraft 
is now undergoing 300 hours of testing to 
certify the variant. S Ramadier/Airbus
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The manufacturer says the A330neo burns 
14% less carbon dioxide per seat compared 
to the A330ceo, and that it is 25% below the 
CAEP/6 standard for nitrous oxide emissions 
and 16.5 decibels below ICAO’s Chapter IV 
aircraft noise regulation. Airbus also claims 
the A330neo has a 15% lower direct operating 
cost per seat than the 787, with the A330-900 
having a 7% lower cash operating cost (COC) 
per seat than its direct competitor, the 787-9, 
and the A330-800 having a 6% lower COC 
per seat than its direct rival, the 787-8.

What’s di� erent? What’s similar?
The Rolls-Royce Trent 7000 engines with 
their large 112in (280mm) fan diameters 
are the most noticeable visual change from 
the A330ceo. The engines have a slower-
rotating front fan with a bypass ratio of 10:1 
compared with the typical 5:1 ratio, a new 
‘zero-splice’ inlet, a composite nacelle and a 
fully faired pylon. 

Other di� erences are wider wings 
(a 64m/209ft span compared to the 

A330ceo’s 60.3m/197ft 8in) featuring 
composite Sharklets, a 3D-optimised 

twist to create a smoother pro� le, 
a composite upper belly fairing 

and reshaped slats and � ap-
track fairings. Composites 

are now used for the slats, 
rear pressure bulkhead 

and aluminium alloys 
for wing stringers 

and skins. The 

engine bleed air system is fully electrically 
driven, rather than pneumatically driven as on 
the A330ceo.

As with all its aircraft, Airbus o� ers di� erent 
weight variants (WVs). The basic maximum 
take-o�  weight (MTOW) at EIS is 242,000kg 
(533,519lb), but Airbus’ Aircraft Characteristics 
for Airport Planning document shows other 
WVs with di� erent MTOWs are available: 
230,000kg (507,063lb), 234,000kg (515,882lb), 
238,000kg (524,700lb), 247,000kg (544,542lb) 
and 251,000kg (553,360lb).

Operators will be able to switch between 
WVs with a ‘dynamic payload’ capability, 
enabling users to optimise for weight � ight by 
� ight and switch the MTOW as payload and 
range requirements adjust between di� erent 
routes.

The A330neo features the Airspace cabin 
originally developed for the A350, which 
provides LED ambient lighting with up to 16.7 
million di� erent colour combinations and 24 
“customisable, dynamic lighting scenarios 
to simulate di� erent times of day”. Airspace 
also introduces a customisable entrance area, 
seat layouts of eight or nine abreast, a new 
in-� ight entertainment system with HD video, 
3-D capabilities and touchscreens, and larger 
overhead baggage stowage bins. 

There are what Airbus calls enablers to 
maximise usable cabin space. The lower-deck 
mobile crew rest compartment has been 
relocated and the aircraft has the Space-Flex 
rear lavatory and galley and the Smart-Lav 
“optimised lavatory” arrangement. These two 

concepts, initially developed for the A320, 
enable operators to install additional revenue-
generating seats or increase the area between 
seating rows and provide additional stowage 
capacity. 

Despite all these di� erences, there is 
similarity to the A330ceo. There is 95% spare 
parts commonality, the dynamic payload 
capability described earlier is already in 
operation on the A330ceo and the numerous 
systems introduced to the A330-200 and 
A330-300 recently as part of an ongoing 
incremental development programme have all 
crossed over to the A330neo.

These include tra�  c collision avoidance 
system (TCAS) resolution advisory prevention, 
an autopilot/� ight director TCAS, Honeywell 
and Rockwell Collins weather radars, 
an onboard airport navigation system, 
airborne tra�  c situational awareness system 
using automatic dependent surveillance 
broadcast, required navigation performance 
authorisation required and Airbus’ runway 
overrun prevention system. 

Testing campaign
The two A330-900 � ight test aircraft 
received full � ight-test instrumentation 
(FTI), with F-WTTN testing handling 
qualities and � ight control laws and some 
performance parameters and systems and 
F-WTTE validating aerodynamic and engine 
performance, the autoland function, the 
Thales � ight management system, Iridium 
satcom and Honeywell brakes. F-WTTE was 

Toulouse’s latest twin
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also used for some route proving and hot-
and-high testing, initial airline operations 
validation and � ights for ETOPS 180 approval.

One of TAP’s A330-900s, CS-TUA (msn 
1819), received a ‘light’ FTI for production and 
cabin checks to validate the Airspace cabin. It 
was also involved in a 150-� ying hour route-
proving campaign in June/July 2018, which 
stopped in Rio de Janeiro, São Paulo, Recife, 
Miami, Mauritius, Kuala Lumpur, Bangkok, 
Hong Kong, Manila, Jakarta, Reykjavik, 
Chicago and Atlanta.

How will it be used?
The A330-900 succeeds the A330-300 
and seats 287 three-class and has 6,550 
nautical miles (12,130km) range in standard 
con� guration, with the shorter-fuselage 
A330-800 succeeding the A330-200 and 
seating 257 three-class and o� ering 7,500 
nautical miles (13,900km) range as standard.

These con� gurations, combined 
with the new technologies bringing the 
performance improvements, are designed 
to provide airlines with a small to medium-
sized widebody able to serve their bread-
and-butter trunk routes more e�  ciently 
than previous-generation aircraft in the 
size category. 

Many operators will use A330neos to 
replace those previous-generation aircraft, 
such as 767s and 777s. Delta, for example, is 
set to use the type mainly to replace 767-
300ERs on some transatlantic and transpaci� c 
routes, the airline recently saying the aircraft 
“provides compelling operating economics, 
superior fuel performance and the range and 
coverage for our transoceanic needs”.

AirAsia, which has ordered more examples 
than anyone else by some margin with its 
100-aircraft deal, will use its A330-900s 
for growth, using the aircraft’s superior 
economics to resume lapsed long-haul 
services operated from 2009 to 2012 by the 
A330ceos of its AirAsia X long-haul unit. 

The group’s Chief Executive O�  cer Tony 
Fernandes commented earlier this year: “It 
is clearly the right aircraft for us to expand 
e�  ciently.” AirAsia X is due to receive its � rst 
A330neo in Q4 2019.

Market position
For large airlines, having di� erent-sized 
aircraft is an important part of their route 
planning, as it enables them to move 
equipment around their network and provide 
an optimal number of seats for a route at any 
one time.

Airbus has con� gured the A330neos to 
meet this need, with the A330-900 optimised 
as a low seat-mile cost midsize widebody 
for popular trunk routes and the A330-800 
positioned as what Airbus calls an “entry-
level widebody” able to try out new routes. 
This continues an approach established with 
the A330ceo: a baseline model (A330-300) 
complemented by a shorter-fuselage, longer-
range variant (A330-200).

TAP received its � rst A330-900, CS-TUB (msn 1836), on November 26, 
the � rst of 21 the Portuguese carrier will operate. A Doumenjou/Airbus

The A330-800 had only eight orders at the time of 
writing, but Airbus believes there’s a large A330-200 
replacement market for the variant.  S Ramadier/Airbus

The version of Airbus’ Airspace cabin concept for 
the A330neo includes adjustable LED lighting and a 
customisable entrance area.  A Doumenjou/Airbus

Passengers have a new in-� ight entertainment 
system with HD video, 3-D capabilities and 
touchscreens. A Doumenjou/Airbus
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There is a further notable aspect to 
the A330neo’s position on the market. In 
its latest 20-year Global Market Forecast, 
Airbus amended its aircraft classi�cations to 
small (100–240 seats), medium (250–300 
seats), large (300–350 seats) and extra-large 
(350-plus seats). The relevance of this wider 
strategic marketing move for the A330neo 
is that the family is grouped in the ‘medium’ 
category with the A321neo. Both aircraft are 
now promoted together; the idea is they 
form a team o�ering complementary seating, 
payload and range capabilities to suit airlines’ 
needs across 200 to 300 seats. 

Orders outlook
Business for the A330neo has been relatively 
weak so far, with only 242 sold in the four-
and-a-half years since its launch. Despite the 
AirAsia and Delta orders in 2018, the A330-
900 lags its direct competitor, the 787-9, of 
which 790 had been sold by November 2018, 
according to Boeing orders and deliveries data. 

The 787-9’s higher number is partly to be 
expected because it has been available for 
longer, but the Dreamliner has still edged 
its European rival in recent contests. In April 
2018, American Airlines ordered 47 more 
787s, while Hawaiian Airlines and Vistara 
recently both chose 787-9s over A330neos, 
with Hawaiian cancelling a previous 
agreement for A330neos to switch. 

Airbus continuing to sell the A330ceo to 
provide a bridge in production to the new 
generation might have diluted demand too. 
More broadly, lower Jet-A1 prices in the last 
couple of years have made it cost-e�ective 
for operators to retain older widebodies 
for longer, quenching their thirst for more 
fuel-e�cient newer aircraft. Boeing has 
experienced slow sales of its 777X (only 340 
orders in six years and none since mid-

2017) for the same reason.
However, Richard Aboula�a, Vice-President 

Analysis at the Teal Group consultancy, thinks 
Boeing’s pricing of the 787-9 has been the 
decisive factor. He told AIR International: 
“If the two aircraft were head to head in 
pricing that would still leave space for the 
A330neo.�For some routes, particularly 
transatlantic and intra-Asia, the A330neo is 
just as good.

“But Boeing is being very aggressive 
with 787 pricing and success is feeding 
success.�As they ramp up to a remarkable 
14 per month production rate, they can get 
even more aggressive [on price]. Competing 
with a four-per-month programme like the 

A330neo gets very di�cult, especially for a 
last-generation airframe.”

Potential business
Notwithstanding the slow sales so far, 
Airbus of course remains con�dent of new 
business. The company believes the A330neo 
is entering the market at just the right time 
to ride an upcoming wave of replacements 
for 20-year-old airliners in its size category. 
It says the jet is a “natural replacement for 
older-generation competitors” such as 
757-300s, 767s and 777-200s/777-200ERs. 

Furthermore, with 128 airlines using legacy 
A330s, there is also a large base of installed 
A330 customers for whom a leaner, more 
e�cient A330 would likely appeal. 

Of those 128 operators, Airbus says 98 use 
A330-200s, which it believes creates a large 
opportunity for the A330-800. This variant 
so far has sold very poorly, with just eight 
�rm orders. Airbus says that compared to the 
787-8, its direct competitor, the A330-800 
will be 30% cheaper to operate and burn 8% 
less fuel per seat and o�er 900 nautical miles 
(1,666km) more range.

The 787, however, might not be the 
A330neo’s only competition. It is widely 
speculated Boeing could launch a new 
midsize airliner in 2019 and Airbus itself is 
studying evolving the A321neo including a 
further stretch. If those developments happen, 
further questions about the A330neo’s sales 
prospects over the long term are likely. 

With the EIS dates of any newcomers 
still some time away, however, demand for 
aircraft already available could rise, especially 
if operational costs and fuel prices were to 
increase and make older equipment in service 
more expensive – and, ultimately, the large 
global stock of ageing 250–300-seaters will 
need replacing at some point. Will Airbus’ 
refreshed twin bene�t? AI

Airbus A330neo characteristics
A330-900 A330-800

Wingspan 64m (210ft) 64m (210m)

Length 63.66m (208ft) 58.82m (193ft)

Height 16.79m (55ft) 17.39m (57ft)

Maximum take-o� weight 242,000kg (533,519lb) standard, 
with weight variants from 230,000kg 
(507,063lb) to 251,000kg (553,360lb)

242,000kg (533,519lb) standard, 
with weight variants from 230,000kg 
(507,063lb) to 251,000kg (553,360lb)

Maximum taxi weight 242,900kg (535,503lb) standard, 
with weight variants from 238,900kg 
(526,684lb) to 251,900kg (555,344lb)

242,900kg (535,503lb) standard, 
with weight variants from 230,000kg 
(507,063lb) to 251,900kg (555,344lb)

Maximum landing weight 191,000kg (421,083lb) 186,000kg (410,060lb)

Maximum zero fuel weight 177,000kg (390,218lb) to 181,000kg 
(399,037lb) depending on weight 
variant

172,000kg (379,195lb) to 176,000kg 
(388,013lb) depending on weight variant

Usable fuel 139,090 litres (36,744 US gallons) 139,090 litres (36,744 US gallons)

Total usable cargo volume in forward, 
aft and bulk cargo compartments

158.4m3 (5,993ft3) 132.4m3 (4,675ft3)

Seats 287 three-class, 440 maximum 257 three-class, 406 maximum

Range 6,550 nautical miles (12,130km) 
or 7,200 nautical miles (13,334km) 
on 251,000kg maximum take-o� 
weight variant

7,500 nautical miles (13,900km) or 8,150 
nautical miles (15,094km) on 251,000kg 
maximum take-o� weight variant

Engines Two Rolls-Royce Trent 7000s 
generating 72,384lb (324kN) thrust

Two Rolls-Royce Trent 7000 generating 
72,384lb (324kN) thrust

Sources: Airbus Characteristics for Airport Planning, EASA Type Certi�cate Datasheet

Engine delivery delays held up the 
A330neo’s delivery to TAP, which was due 
to put the aircraft into service in December. 
A Doumenjou/Airbus

Certi�cation testing involved TAP A330-900neo CS-TUA 
(msn 1819) undertaking a route-proving campaign which 
included a stop in Mauritius, pictured here. Airbus
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B
oeing CH-47 Chinook – 
nicknamed Hook – heavy-lift 
helicopters have been carrying out 
critical missions since it � rst went 
into service in the early 1960s.  A 

single Royal Air Force Chinook proved to be 
critical to the British land campaign in the 
1982 Falklands war. More recently, US Army 
Chinooks and others operated by coalition 
air arms have moved and resupplied forces 
in Afghanistan, Iraq and Syria, across 
terrain that would otherwise have proven 
impenetrable to ground forces. In addition, 
US Special Operations Command MH-47Gs 
have provided a cutting edge for combat 
operations.

Block I deliveries
Boeing’s Ridley Park facility outside 
Philadelphia, Pennsylvania will continue to 
deliver the latest CH-47Fs – in the current 
Block I con� guration – to meet current US 
and international orders through to FY2020.

In 2018, SOCOM ordered eight additional 
new-build Block II con� gured MH-47Gs in 
two four-aircraft batches; this latest MH-47G 
con� guration is currently in the engineering 
and manufacturing development phase 
dubbed EMD. 

These latest orders will bring the total 
number of US Army Chinooks up to 542 (473 
CH-47Fs and 69 MH-47Gs); the objective 
programme of record.

The orders placed for MH-47Gs in 2018 
are for new-production aircraft which will 
replace older ones in service on a one-
for-one basis; some two dozen MH-47Gs 
currently in service are airframes originally 
manufactured as CH-47s in the 1960s which 
were upgraded to MH-47G standard. The 
delivery of the eight new aircraft is designed 
to keep SOCOM’s overall � eet at a constant 
end-strength number.

The CH-47 Chinook is projected to remain 
in US Army service until 2060, enabled by 
multiple upgrades including those already 
planned such as the Block II programme, and 
those currently projected, such as � tting new 
engines.

CH-47F Block II upgrade
Future development of the CH-47 Chinook is 
focused on the Block II upgrade programme 
which is intended to bring many of the 
worldwide � eet up to a new common 
baseline con� guration; this includes all US 
Army CH-47Fs and MH-47Gs, and those 
operated by international users. 

Block II’s key objective is to restore payload 
capability, something that has eroded with 
time caused by adding systems and therefore 
weight to the original Chinook design that 
have not been matched by increased engine 
power. MH-47Gs which have sustained years 
of intensive combat operations, will be � rst in 
line to be upgraded.

The Joint Requirements Oversight 
Council (JROC) approved the Block II’s 
performance requirements in September 
2016 followed by going through its critical 
design review and milestone B decision in 
April 2017, thereby starting the EMD phase 
of the programme.

David C Isby  provides an overview of the heavy-lift CH-47 
Chinook still designed and built by Boeing in Pennsylvania

Chinooks for the future?
Chinooks facing 
upgrade challenges
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Three Chinooks are currently being built 
by Boeing at Ridley Park to Block II EMD 
standard; the � rst is expected to � y in 2019, 
and the current timeline which is subject to 
revision for a production decision is expected 
in FY2021. Block II aircraft are expected to 
arrive at the � rst US Army unit in FY2023 
and achieve initial operational capability in 
the FY2024-2025 timeframe. Upgrading 
Chinooks to Block II con� guration will run 
until the 2040s.

So what does the Block II upgrade 
provide? Most imperatively an increase in 
the Chinook’s maximum take-o�  weight 
to 54,000lb (24,500kg) from the current 

50,000lb (22,700kg). At the tactical level, the 
take-o�  weight increase will enable the new 
Joint Light Tactical Vehicle, which Block I 
con� gured CH-47Fs lack.

Advanced Composite Rotor Blades 
(ACRBs) are also included with over 60 hours 
of � ight testing already complete on a CH-47 
at Boeing’s Mesa, Arizona facility. Boeing 
has made a smart design decision since the 
ACRB does not require modi� cation to the 
rotor head. Built with three di� erent airfoil 
sections to each tapered blade, ending in 
swept-back tips, the ACRB is designed to 
provide 1,500lb (680kg) additional lift in hot 
and high conditions.

Improved vibration control allows the 
removal of 100lb (45kg) of material used for 
vibration isolation, making the Block II lighter 
and providing smoother � ying. A redesigned 
composite-material fuel cell arrangement 
(providing a 500lb increase to the maximum 
fuel payload capacity) and an improved dual-
generator electrical system, based on that 
developed for the Canadian CH-147 Chinook, 
will be part of the Block II con� guration.

Fitting of new � ight controls, FADEC 
(full authority digital engine controls) and 
instrumentation will upgrade the Rockwell 
Collins Common Avionics Architecture 
System, currently used on Block I Chinooks.

Chinooks for the future? 

US Paratroopers assigned to 2nd Battalion, 
503rd Infantry Regiment, 173rd Airborne 
Brigade train on sling load procedures 
with a CH-47F Chinook Helicopter 
assigned to Bravo Company, 
1st Battalion, 214th Aviation 
Regiment, 12th Combat Aviation 
Brigade at the Grafenwoehr 
Training Area, Germany. 
Christoph Koppers/US Army
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An anti-brownout degraded visual 
environment capability, being made ready for 
production to meet US Army requirements, 
will be � tted as standard, integrated with 
Boeing’s current Digital Automatic Flight 
Control System that aids landings during 
brownout conditions. In addition to these 
two systems, the BAE Systems Active Parallel 
Actuator Subsystem will provide tactile cues 
of potential performance limitations to reduce 
pilot workload.

Future upgrades
Currently, a new engine is not part of the 
Block II upgrade, but the con� guration 
has been designed to incorporate one in 
the future.

The new Block II drive train incorporates 
a new-technology Ferrium gear steel alloy 
called C61, which enables transmission of 
10% greater power than the current drive train 
in use. The Block II Chinook con� guration 
is designed to accommodate a 7,500hp 
engine, compatible with any currently under 
development as part of the Future A� ordable 
Turbine Engine (FATE) programme. These are 
being designed to provide an 80% increase in 
power-to-weight capability, a 35% increase in 
fuel consumption, 45% less production and 
operating costs and 20% service design life. 
Flight demonstrations of new FATE engine 
installations are scheduled to begin with the 
Chinook in 2019.

Building on anti-brownout research work, 
a joint US-Canadian programme is currently 
looking at developing autonomous operation 
capability for the Chinook. A capability to 
add autonomous � ight could be integrated 
with the new digital � ight control systems 
to be incorporated in the Block II.  Flight 
demonstration of autonomous operation is 
scheduled for the FY2021-2022 timeline.

Moving BLOCK II to the right?
The US National Defense Strategy, released 
a year ago, made competition with great 
powers, with high-technology weapons, 
the main focus for the US armed services; 
this focus follows an emphasis on counter-
insurgency operations dating back to 2001. 

The US Army wants to respond to the 
new direction by investing more in its top 
modernization priorities, including the new, 
high technology Future Vertical Lift (FVL) 
rotorcraft of the programme, and less in 
updating existing legacy systems, such as 
the Chinook. Some 800-plus programmes 
are subject to being cut back or cancelled in 
order to reallocate some $25 billion of funding 
over � ve years.

While uncon� rmed by the Department of 
Defense – budget numbers are pre-decisional 
until released and hence not discussed – there 
have been multiple press reports that topping 
the list of potential programmes to be delayed 
has been the Chinook Block II upgrade, facing 
a � ve-year delay to its IOC – to 2030 – as part 
of the FY2020 budget request that is due to be 
sent to Congress in early 2019.

Congress will have the � nal say over any 
change to the Block II programme, with 
Pennsylvania shaping up to be a battleground 
state as the 2020 presidential race gets under 
way, any decision will likely attract strong 
political interest.

For the US Army, delaying Block II 
production may appear a viable option at a 
time when it is trying to modernize its aviation 
capabilities. When all CH-47F and MH-47G 
Chinooks are upgraded to Block I standard, 
the Army will have a common force-wide 
baseline, allowing personnel to be trained to 
� y or maintain the same type regardless of 
where they are in the force structure.

The Chinook has proved invaluable in 
combat operations worldwide since 2001. 
But its perceived potential vulnerability – in 
the air and on the ground – to the long-
range high-technology weapons expected 
to be operational in 2040 is worrying. 
New rotorcraft technologies may enable 
survivability through longer range and higher 
speeds. The reduced capabilities and risks 
inherent in operating a Chinook � eet all 
con� gured in Block I standard for � ve years 
longer than planned may appear, to the US 
Army, a logical trade-o� .

Boeing has been planning on international 
sales and smaller US orders (such as the 2018 
order for MH-47Gs) to provide a seamless 
transition between Chinooks in Block I and 
Block II con� guration. A delay in the Block II 
schedule would mean Boeing would have to 
lay o�  current workers from the design team 
and the � nal assembly line alike. The company 
would also have to stop buying from 
subcontractors and suppliers, immediately, 
especially long lead-time items such as the 
new drive shaft components. A potential 
delay to the Block II programme could force 
Boeing to bear the expense of the cuts only to 
have to bear the expense of bringing workers, 
subcontractors or suppliers back to the 
Block II programme – or, more likely, � nding 
replacements for them – � ve years later.

Special warfare combatant craft crewmen from a special boat team, stationed at Naval Base Coronado, 
California train with an MH-47G assigned to the 4th Battalion, 160th Special Operations Aviation Regiment, 
based at Joint Base Lewis-McChord, Washington at Moses Lake. Crewmen rig the boat to the MH-47G as it 
hovers above, and then climb a rope ladder to board the helicopter before moving to the � nal destination, 
where they will slide down a rope to the boat before the helicopter disconnects the hoist cables. Sgt 
Christopher Prows/US Army

An MH-47G Chinook assigned to the 160th Special Operations Aviation Regiment (Airborne) based at Fort 
Campbell, Kentucky plugged into the aerial refuelling basket of an MC-130 over the Adriatic Sea.  MSgt Donald 
Sparks/Special Operations Command
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Boeing has said it is “quite concerned” that 
delays could lead to a substantial unit cost 
rise. This would, under the Nunn-McCurdy 
amendment requirements, require the 
US Army to explain to the Congress why 
the programme should not be cancelled. 
Disrupting Chinook continuity could raise 
the � yaway cost for international customers, 
possibly deterring future orders and 
complicating highly competitive export deals.

International Chinooks
America’s approval for the long-awaited 
British procurement of 16 additional Chinooks 
con� gured for special operations – based on 
the MH-47G – was announced on October 
19, 2018.  However, these new-production 
Chinooks are to be delivered in Block II 
con� guration, starting around 2023, which – 
like the 2018 SOCOM orders – means they 
may be a� ected by any US Army delay to the 
Block II programme.

A current high pro� le competition may 
result in a sale of up to 40 Chinooks to 
Germany (where the CH-47F version has 
already been type-certi� ed). Selection of a 
winning design had been scheduled to take 
place in 2018, but the announcement of a 
postponement was given in September. With 
Germany’s current heavy-lift CH-53G-series 
helicopters approaching the end of their 
service lives in 2025, the � rst replacement 
helicopters had previously been scheduled 
to be delivered in 2023, but the delay in the 
competition makes achieving this unlikely. A 
delay in Block II IOC has potential to a� ect 
the German competition because their 
predecessors are aging out of service; not the 
case with the US Army Chinook � eet.

German Chinooks would be operated in 
support of French helicopters, both in Europe 
and in out-of-area deployments. This has 
led to a new requirement in the German 
competition for aerial refuelling from Lockheed 
Martin C-130 series tankers operated by the 
Armée de l’Air. Currently, only the MH-47G 
has an aerial refuelling capability, which may 
be an advantage to its competitor, the aerial 
refuelling equipped Sikorsky CH-53K King 
Stallion, developed for the US Marine Corps.

In Israel, the Chinook is considered the front 
runner in the competition with the CH-53K 
to provide a replacement for the Israel Air and 
Space Force CH-53s. The recent resignation 
of the Israeli defence minister has reportedly 
delayed a decision. Boeing has o� ered the 
Chinook as part of a force modernization 
package, which also includes second-hand 
Boeing 767 airliners (for conversion to tankers) 
and Bell-Boeing V-22 Osprey tiltrotors.

The Indian Air Force commenced Chinook 
pilot training in 2018, with 15 aircraft due to 
be delivered between 2019 and 2023. The 
Indian procurement has also been marked by 
increased industrial cooperation, with Boeing 
participating in the certi� cation of products 
from Indian industry. Boeing also signed an 
agreement, earlier in 2018, with Saudi Arabia 
Military Industries to establish a maintenance, 
repair and overhaul capability that would be 
able to support the Kingdom’s Chinooks and 
other aircraft.

Indonesia announced, in September 2018, 
that it was interested in an initial Chinook 
procurement, believed to be for three to � ve 
aircraft. Boeing has been working to expand 
industrial cooperation with Indonesia on a 
range of programmes.

Earlier in 2018, the US government 
approved the sale of 17 CH-47Fs to Spain, 
allowing the replacement of current CH-47Ds 
on a one-for-one basis.

Chinook future
While the US Army may be interested in 
delaying Block II production, it may also look 
at buying more Chinooks because an increase 
in its force structure is being considered. In 
2018, the US Army wanted to have Chinooks 
permanently based as part of its Europe-based 
12th Combat Aviation Brigade, which has not 
had its own Chinooks assigned since the end 
of the Cold War. The 101st Air Assault Division 
also requires another company of Chinooks.

In fact, no operator has yet replaced its 
Chinooks, and only one country stopped 
� ying them – Argentina – because it could no 
longer a� ord them.

Under current planning, the US Army’s 
eventual Chinook replacement is de� ned 
in FVL Capability Set 4, which sets out what 
would be required for a new helicopter type 
that would enter service in the 2040s-2050s 
timeline, and eventually replace the Chinook in 
the 2060s. This puts the Chinook replacement 
behind the attack reconnaissance helicopter 
(FVL Capability Set 1) and the Sikorsky UH-60 
Black Hawk replacement (FVL Capability Set 
3). Chinook replacement is currently a long-
term objective, although Sikorsky believes 
that its CH-53K would make a � ne Chinook 
replacement.

Despite the uncertainty over the Block 
II upgrade, with both the US Army and 
international users, the Chinook will continue 
operate at the sharp end of the world’s 
con� icts for decades to come. AI

An MH-47G assigned to the 4th Battalion, 160th Special Operations Aviation Regiment, based at Joint Base Lewis-McChord, Washington 
over Moses Lake with an underslung boat known as a special warfare combatant craft. Sgt Christopher Prows/US Army
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K
nown under the NATO reporting 
system as the ‘Halo’, the Mi-26 
is undoubtedly among Russia’s 
greatest aviation achievements. It is 
still in widespread service providing 

vital heavy-lift capability for a number of 
military and paramilitary operators worldwide. 

The Mi-26 made its maiden � ight in 
December 1977 in the capable hands of 
prominent Mil Design Bureau test pilot 
Gurgen Karapetyan, and the � rst production 
examples rolled o�  the line in Rostov-on-
Don in 1980, entering service with the Soviet 
military in 1983.     

Over 360 examples of all versions were 
produced at the Rostvertol plant in Rostov-
on-Don in southern Russia between 1980 
and 2017, and by 2020 that number will 
exceed 380. The giant rotorcraft is set to 
continue in the demanding military heavy-lift 
role for many decades to come for Russia 
and several export customers, the latest of 
which are Venezuela, Algeria and Jordan. The 
production line is still active and thanks to 
expected orders from the Russian military and 
paramilitary organisations, augmented with 
possible export contracts, it is going to be 
kept up and running well into the late 2020s. 

The type not only boasts enormous load 
lifting potential, but despite its mammoth 
size, it also sports a better agility and speed 
performance than the Mi-24 Hind and is 
signi� cantly faster than the Mi-8AMTSh/
MTV-5 Hip. It could carry one full-laden 
Mi-8MTV-5 Hip plus an additional cargo 
of seven tonnes, or another Mi-26 on an 
external sling with the rotors, engines and 
the main gearbox removed. The high speed 
and load lifting performance is thanks to 
the Mi-26’s sound aerodynamic design and 
powerful engines, which o� er good potential 
for future growth. The powerful airframe/
engine combination means the basic aircraft 
is suitable for extensive customisation. The 
main rotor has eight blades and a titanium 
rotor head, while the tail rotor has � ve blades 
and its diameter is comparable to the main 
rotor of smaller single-engined helicopters 
such as the MD 500.   

The type’s largest operator, the Russian 
Air and Space Force (RuASF), received a mix 
of 20 newly-built and deeply refurbished 
aircraft between 2011 and 2018. In addition, 
by early 2019 the number of enhanced Mi-
26T2s built for two export military customers 
will reach 18. 

The Russian military is also set in the near-
term to place orders for a new-generation 
Halo derivative, sporting an all-new avionics 
suite and sophisticated self-protection aids, 
tailored for use in complex battle� eld resupply 
missions, day and night.

Mi-26T2V for the Russian military
Moscow-based Mil MHP, the type’s design 
authority and Rostov-on-Don-based 
Rostvertol, the production plant for the Halo, 
are busy testing the Mi-26T2V prototype. It is 
a new derivative of the proven heavy-lift giant, 
designed for the Russian military but funded 
by Russian Helicopters’ own money. 

The Mi-26T2V prototype was unveiled 
to the public for the � rst time at the Army 
2018 defence exhibition held in Kubinka near 
Moscow. Reworked from a military-standard 
Mi-26 transport helicopter, it made its maiden 
� ight at the factory air� eld in Rostov-on-
Don on August 18, 2018 and is currently 
undergoing a series of factory � ight-tests to 
prove the functionality of its new avionics. 

These initial tests undertaken by Mil MHP 
are slated for completion by the end of 
2019 when the aircraft will be submitted for 
much more exhaustive testing and 

The Mi-26T2V boasts a 
new digital avionics suite 
dubbed NPK90-90V, which 
allows for an expanded 
scope of tactical operations, 
especially in bad weather, 
over water and in the night. 
Alexander Mladenov
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evaluation by the Russian MoD. According 
to Alexey Travkin, Mi-26T2V programme 
director at Rostvertol, the new Halo derivative 
tailored for the Russian military’s stringent 
requirements, is planned to start series 
production in 2019. This means that the � rst 
deliveries to the RuASF would be possible in 
late 2020 or early 2021. 

The Mi-26T2V derivative, is broadly based 
on the export-standard Mi-26T2, initially 
designed for civil use but later on provided 
with military-speci� c design changes to 
make it suitable for military export customers. 
However, the Russian military derivative of the 
Halo sports, however, a much bigger set of 
new mission-speci� c systems required by the 
Russian military. 

It has a cockpit crew of four: pilot-
commander, co-pilot, navigator and � ight 
engineer – all of whom are provided with 
crash-resistant seats; one or two loadmasters 
work in the cargo hold. In contrast, the 
original Mi-26T2 facelift has a cockpit for two 
only – pilot-commander and co-pilot, plus a 
loadmaster seated at the rear. 

The all-new NPK90-2V digital � ight/
navigation suite, combined with the newly-
installed mission systems, enables regular 

operations in very cold weather and low 
visibility conditions, day and night. The 
cockpit features a partial glass cockpit, with 
only two MFI-10-7V multi-functional displays 
(MFD) for � ight/navigation and engine/system 
information. There is a set of conventional 
analogue � ight and navigation instruments 
in front of each pilot. The navigator’s 
workstation situated on the port side (behind 
the pilot-commander), is equipped with one 
MFD and a set of analogue instruments for 
back-up.  

New avionics suite 
The all-new digital avionics suite, using 
Russian-made components, incorporates 
an enhanced four-channel digital autopilot 
system and navigation system using an 
inertial gyro reference platform for fully 
autonomous operations, without the need 
for ground navigation aids, and a dual-
redundant GLONASS/GPS satellite navigation 
receiver in addition to the KSS-26T2V 
integrated communications suite, featuring 
a set of secure radios covering the 2 to 
400MHz range.

The Mi-26T2V also features night vision 
goggle (NVG)-compatible interior and 

exterior lighting enabling the crew members 
to use the Russian-made Geophizika-NV 
GEO-ONV-1-01 Gen III NVGs. 

The new Halo derivative retains the 
capability to transport payloads weighing up 
to 20 tonnes on an external sling or inside 
the cabin. Its maximum gross weight is 56 
tonnes, the same as that of its predecessor, 
with the cavernous cargo hold – 12.1m (39ft 
7in) long, 3.25m (10ft 6in) wide and 3.15m 
(10ft 4in) high - accommodating up to 68 
fully-equipped paratroops or 82 troops on 
lightweight folding seats arranged in four 
rows. When equipped for medevac, the Mi-
26T2V’s cabin can house up to 60 litters. Its 
size allows accommodation of a standard 
ISO container, two infantry � ghting vehicles 
or other light armoured wheeled/tracked 
military equipment. 

Russian military requirements call for 
the Mi-26T2V to be capable of operating 
from unprepared landing sites and in 
all weathers, including in extremely 
cold Arctic conditions, supporting 
the network of Russian military bases 
established in deep-frozen regions well 
above the Polar circle.

The mighty Mil Mi-26 is a dual-use rotorcraft 
still being successfully marketed around the 
world. In recent years it has seen some exciting 
developments and found new export customers. 
Alexander Mladenov  reports
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Among the most signi� cant systems 
onboard is the L370E26L Vitebsk-26 self-
protection suite, integrating the L150-28M.26 
Pastel radar warning receiver, L140 Otklik laser 
warning receiver, L370-2-01 ultraviolet (UV) 
missile approach warning system, L370-5 
directional laser jammers and fourteen UV-
26M nine-round countermeasures dispenser 
units ejecting 50mm � ares. 

The missile approach warners and 
directional IR jammers are installed 
in conformal pods scabbed onto the 
fuselage sides, next to a battery of seven 
countermeasures dispensers. The Mi-
26T2V prototype also sports radar sensors 
installed on the fuselage sides, most 
likely used for missile approach warning 
purposes to complement the UV warners 
for increased e� ectiveness. The jamming 
e� ect of the directional laser jammers is 
also enhanced by pumping out IR � ares 
from the dispensers. 

The RuASF Mi-26T2V is estimated to have 
a requirement of between 20 and 25 aircraft. 

In addition, 15 to 20 more examples could be 
purchased in the medium term by the two 
Russian paramilitary organisations for internal 
security currently � elding their own air arms 
– Rosgvardia and the Federal Security Service. 
This version will not be o� ered to export 
customers, and instead the militarised Mi-
26T2 will continue to be promoted to foreign 
military and paramilitary customers.   

Export-standard Halo facelift 
The Mi-26T2 is the current production 
standard of the Halo for export to military 
customers; it is equipped with a glass 
cockpit and all-new � ight/navigation 
avionics. The prototype made its maiden 
� ight in February 2011 and the new version 
entered production at Rostvertol in 2013 for 
launch customer Algeria.

Engine woes 
In the early 2010s Russian Helicopters’ Mi-26T2 
upgrade plans called for powering the ‘new’ machine 
with a new D-136-2 turboshaft, supplied by Motor 
Sich of Ukraine, rated at 12,220shp in one engine 
inoperative (OEI) mode, and featuring a full-authority 
digital engine control to improve hot-and-high 
performance. 

As of now, this option is only available to export 
customers. The RuASF’s newly-built Mi-26T2Vs will 
continue to be powered by the 1980s-vintage D-136 
turboshaft, rated at 11,400shp each at take-o�  while 
the continuous maximum rating is 6,100shp. 

The complete breakdown in political and economic 
relations between Russia and Ukraine following 
Russia’s annexation of Crimea in 2014 put an end to 
the D-136-2’s chances of powering the new Mi-26 
derivatives built for military and paramilitary uses in 
Russia. That is why the � rst production-standard Mi-
26T2Vs, to be built in 2021 – 2023 for the RuASF, will 
continue to be powered by refurbished D-136s taken 
from existing Russian MoD stocks.

As Russian Helicopters’ Boginsky hinted in May 
2018, by 2022 or 2023 it should at last be possible 
for the Mi-26T2V to be re-engined with the newly-
developed Russian-made Aviadvigatel PD-12V engine 
with vastly improved hot-and-high performance. The 
PD-12V, advertised as fully interchangeable with the 
D-136, is a twin-spool engine with an eight-stage 
high-pressure compressor, annular combustion 
chamber and two-stage high-pressure turbine. Using 
the PD-14’s certi� cated core - including the high-
pressure compressor, combustion chamber and the 
high-pressure turbine, it will be OEI-rated at about 
11,500shp, maintained at altitude of up to 6,560ft 
and ambient air temperatures of up to 40° C (104° F). 
There is also an option to further boost the power to 
14,000shp in emergency mode. 

The new Russian-made engine is expected to 
endow the Mi-26T2V with even better hot-and-high 
performance, compared to the D-136-2-powered 
derivative. It is also advertised as being 18% more 
fuel-e�  cient, enabling longer range, and features 
much reduced maintenance requirements compared 
to the D-136.   

ABOVE: The Mi-26T2V retains some of the new avionics used on the export-standard Mi-26T2, combined 
with newly-installed mission systems to enable regular and safe operations of the new aircraft in very cold 
weather and low visibility conditions. The instrument panel in front of the pilots has two large-format 
colour displays and an array of conventional � ight instruments. Alexander Mladenov  TOP RIGHT: A look at the 
navigator’s workstation of the Mi-26T2V, situated just behind the co-pilot seat. Alexander Mladenov  
RIGHT: The � ight engineer of the Mi-26T2V sits behind the pilot and has a dedicated workstation for system 
control and monitoring. Alexander Mladenov

The Mi-26T2 prototype was � own 
for the � rst time in 2011 and it is still 
used for testing and evaluation of new 
systems at Rostvertol and Mil MHP. 
Rostvertol/Evgeniy Baranov
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The Mi-26T2 features the civilian-
standard BREO-26 avionics package, 
which incorporates largely Russian-
produced components. It is built 
around the KRET NPK90-2 digital 
� ight-navigation avionics suite with a 
LINS-100RS laser inertial navigation 
system and an A737-1 satellite navigation 
receiver in addition to the PKV-26D four-
axis digital autopilot.   

An integrated navigation � ight planning 
and communication system is also included 
in the package as well as a precise auto hover 
system, digital map display and � ve MFI-10-
7V multifunctional displays in the cockpit 
replacing most conventional instruments; the 
remaining conventional instruments are used 
for back-up purposes only. 

The other new avionics components are 
represented by the KSS-26T2 communications 
suite and an 7A-813C weather radar. NVG-
compatible interior and exterior lighting, a TSL-
1600 searchlight, an integrated self-protection 
suite and a SKY899 tra�  c collision avoidance 
system are o� ered as customer-selected 
options for military export customers. 

The President-S26T2 self-protection 
suite (export version of the RuASF L370E26L 
Vitebsk-26) is o� ered as a customer-
selectable option and it was spotted for the 
� rst time installed on the newly-delivered 
Algerian Mi-26T2s in October 2016.  

The new highly-automated avionics systems 
allows for the reduction of the Mi-26T2’s crew 
to three (pilot, co-pilot and � ight mechanic/
loadmaster), down from the original � gure of 

six (pilot, co-pilot, navigator, radio-operator, 
� ight engineer and � ight mechanic) as featured 
on the non-upgraded Mi-26. 

The facelift was launched at Rostvertol 
in early 2014, with civil certi� cation in 
Russia originally expected to be obtained 
in the second half of 2015. As of now, the 
certi� cation process is still incomplete, and the 
type has been sold to military customers only, 
with no serious interest having been expressed 
by domestic and foreign civil operators. 

Algeria was the launch customer for the 
Mi-26T2. It opted for a high-end militarised 
subversion. The � rst example built for Algeria 
was spotted taking to the air for its � rst � ight 
at Rostvertol on December 26, 2014, sporting 
a two-tone desert camou� age. According 
to Russian sources, the � rst Algerian military 
order covering six Mi-26T2s was inked in June 
2013 and the delivery of the � rst two aircraft 
was reported in June 2015, with completion 
in 2016. Then a follow-on order for eight 
more helicopters was placed in 2015, with 
deliveries slated for completion in 2018. 

Jordan is the second export customer for 
the Mi-26T2 thanks to a contract signed in 
April 2017. The agreement between Russian 
Helicopters and Jordan’s King Abdullah II 
Design and Development Bureau covers the 
delivery of four helicopters for the country’s 
military. The � rst of these, sporting a distinctive 
camou� age, was seen undergoing its 
functional check � ights at Rostvertol in mid-
October 2017 and its delivery was reported in 
January 2018. According to Andrey Boginsky, 
Russian Helicopters’ director general, the 
remaining three Mi-26T2s for the Jordanian 
military were scheduled for delivery before the 
end of 2018. AI

Performance and operational data for 
the Mi-26T2
Normal take-o�  weight 49,600kg (109,318lb)

Maximum gross weight 56,000kg (123,459lb) 

Empty weight 28,000kg (61,712lb)

Max external sling load 20,000kg (44,080lb)

Max internal load 20,000kg (44,080lb)

Max speed 159kts (295km/h)

Max cruising speed 138kts (255km/h)

Service ceiling (dynamic) 15,088ft (4,600m)

Service ceiling (static) 4,920ft (1,500m)

OGE hovering ceiling 14,760ft (4,500m) 

Range on internal fuel 431nm (800km)

Range on internal fuel and 
auxiliary fuel tanks

1,025nm (1,905km)

A look inside the Mi-26T2V’s cavernous cargo hold, which remains exactly the same as that of the legacy Halo. 
Alexander Mladenov

The Jordan is set to take on four Mi-26T2s in the baseline militarised con� guration, with the � rst of these delivered in January 2018. Jordanian Ministry of Defence
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B
attle� eld tactical airlift came of 
age in Vietnam half a century 
ago when America’s GIs and 
Marines not only rode to war in 
helicopters but relied on them to 

deliver materiel, large and small.
One of those helicopters was the Sikorsky 

S.65, known in the military as the H-53. The 
Air Force knew its aircraft as Jolly Green 
Giants and the Marine Corps called its similar 
machines Sea Stallions. The Marine Corps was 
happy with its early H-53s and in October 1967 
issued a requirement for an improved aircraft 
of the same size that could, like its predecessor, 
land on existing Tarawa-class Landing 
Helicopter Assault (LHA) and Iwo Jima-class 
Landing Platform Helicopter (LPH) amphibious 
warfare ships. The new aircraft would be 
capable of lifting 1.8 times as much as its CH-
53D forerunner. Sikorsky had been working on 
a new heavy lifter it dubbed the S.80, a beefed-
up S.65 with among other improvements a 
seventh main rotor blade, improved gearboxes 
and a third engine and canted tail rotor. The 
� rst YCH-53E Super Stallion prototype � ew for 

the � rst time in 1974 and the � rst deliveries of 
the CH-53E Super Stallion eventually followed 
in February 1981.

History has a habit of repeating itself and 
when it became apparent in the mid-2000s 
that the Marines were chewing up Super 
Stallions at a much faster rate than planned 
and budgeted for, a remedy was sought. 
Various plans were put forward to ful� l the 
Heavy Lift Replacement (HLR) programme. 
Instead of performing expensive upgrades 
that would only temporarily delay the type’s 
retirement, a decision was made to build new 
aircraft. Sikorsky (then a subsidiary of United 
Technologies Corporation (UTC, but since 
2015 a part of Lockheed Martin) proposed 
an upgraded new-build Super Stallion, using 
the latest construction techniques and 
technology, the CH-53X. As early as 2006 
the Pentagon signed a $18.8 billion deal for 
156 of the new helicopters. The project was 
seen as high priority because of the rapid 
deterioration of the CH-53E � eet and early 
plans called for an initial operating capability 
(IOC), de� ned as a detachment of four 

aircraft with combat ready crews capable of 
deploying with all required equipment and 
spares, in the 2014 – 2015 timeframe. The last 
of the 156 machines was to be delivered in 
2021. This programme has repeatedly slipped. 
The most obvious change in the program of 
record was the addition, in 2010, of 44 aircraft 
to the Marines’ requirement, raising the � gure 
from 156 to the present 200. As this is written, 
IOC is planned for January 2019, four years 
later than originally expected.

The Corps intends to equip eight active-
duty squadrons one training squadron and 
one reserve squadron with the new CH-53K 
King Stallion.

New features
The CH-53K has been designed from the 
outset to be easily maintained. Its design 
was predicated on using tried and tested 
modern systems rather than developing new 
concepts. In accordance with that, Sikorsky 
drew on its experience with its S.92 and 
adapted the health and usage monitoring 
system (HUMS) from that helicopter for the 

Jerry Gunner  brings us up to date on America’s newest 
heavy-lift helicopter, the CH-53K King Stallion

King Stallion

The anhedral tips of the King Stallion’s 
main rotor blades are evident in this image.
All images Lockheed Martin
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King Stallion. Used for � eet management, it 
provides signi� cant information about the 
operational performance of the aircraft and 
its parts and reliability and overall real-time 
data about the aircraft – it provides a picture 
of what ‘normal’ is. This means that problems 
can be identi� ed before they get out of hand. 
The aircraft’s new GE Aviation GE38/T-408 
engines are lighter than the legacy engine 
but develop 57% more power, 7,500shp, 
have up to 63% fewer parts and use 18% less 
fuel. Fourth-generation rotor blades, which 
provide a rotor span of 39ft 6in (12.04m), have 
12% more surface area than on the CH-53E. 
Fitted with anhedral tips they are coupled with 
a composite cu�  attachment that attaches 
the main blades directly to an elastomerically-
articulated titanium rotor head, itself 9ft 
(2.74m) across, doing away with conventional 
fasteners. As would be expected in such an 
advanced machine, it bene� ts from a modern 
glass cockpit and � y-by-wire � ight controls. 

This reliance on existing technologies 
is not without hazard and in mid-2018 
Bloomberg reported that a signi� cant number 
of components require redesign and re-
quali� cation. Instead of the availability rate of 
75% to 90% required to keep the programme 
on track, only 65% was being achieved, 
meaning IOC is likely to be further delayed. 

Facts and � gures
Military vehicles are getting bigger and 
heavier. The Marine Corps uses its � eet of 
142 surviving CH-53Es for transportation of 
heavy equipment and supplies during the 
ship-to-shore movement of an amphibious 
assault and during subsequent operations 
ashore. The CH-53K will do the same and 
more. The CH-53E, the backbone of the US 
Marine Corps’ heavy-lift helicopter � eet is an 
impressive machine, but it is wearing out and 
is labour-intensive – the maintenance hours 
to � ight hours ratio is 44 to 1. The � eet was 
subject to an independent readiness review in 
2015 that mandated it be brought back to full 
capability by 2020, with the aim of sustaining 

it until it is replaced by the King Stallion in 
2029. This programme itself is falling behind 
target because of a shortage of parts and 
ine�  ciencies in the maintenance system. The 
E-model is capable of lifting a total of 30,000lb 
(13,600kg) internally or 36,000lb (14,500kg) 
as an external load for a maximum take-
o�  weight (MTOW) of 73,500lb (33,300kg). 
Operationally it is said to be capable of carrying 
a load of 31,967lb (14,500kg) for 50 nautical 
miles (92.6km) and returning to the ship. A 
typical load might be a 16,000lb (7,264kg) 
M198 howitzer or a 26,000lb (11,804kg) LAV-
25 light armoured vehicle. As a troop transport 
it can carry up to 55 fully equipped Marines. 

The CH-53K’s maximum design gross 
weight (MDGW) is 88,000lb (39,900kg) and 
its MTOW will be 84,700lb (38,400kg). In 
service it is expected to be capable of carrying 
27,000lb (12,200kg) over a radius of action 
of 110 nautical miles (204km), more than 
double that of the CH-53E. In the external lift 
mission loads can be carried on three hooks. 
The forward and aft hooks are rated to carry 
25,600lb (11,400kg) between them while 

King Stallion
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the centre single point hook is rated up to 
36,000lb (16,300kg). That is a phenomenal 
amount for a helicopter; a C-130H Hercules 
tactical airlifter is usually quoted as having a 
useful payload of 45,000lb (20,400kg). This 
lifting ability is what has made the CH-53 the 
platform of choice for recovering downed 
aircraft, but even with the added power the 
CH-53K will not be able to recover an entire 
C-130 Hercules.  However, it will be able to 
bring back every other aircraft in the Marine 
Corps’ inventory, including other CH-53s. 

As a ‘trash hauler’ the King Stallion 
excels. The strengthened � oor has a � oor 
loading of 300lb/ft 2 (1,470kg/m 2) allowing 
for the carriage of very heavy cargo. 
With an eye to export orders, Lockheed’s 
publicity material stresses the aircraft’s 
ability to carry Germany’s Fennek Leichter 
Gepanzerter Spähwagen (Light Armoured 
Reconnaissance Vehicle), although the 
blurb refers to it as a tank. Although the new 

helicopter is roughly the same size as the 
E-model it is replacing, it is importantly a 
little bit bigger. A CH-53K, ready to � y with 
its rotors and tail unfolded, is 99ft (30.2m) 
long, 17.5ft (5.3m) wide and stands 28.3ft 
(8.6m) tall. Internally the cabin is 29.85ft 
(9.1m) long, 8.85ft (2.7m) wide and 6.56ft 
(2m) tall. By contrast, although the CH-53E’s 
cabin at 29.91ft long (9.91m) is almost the 
same, at 7.51ft (2.29m) wide it is more than 
18 inches narrower. Because the CH-53K is 
almost the same size as the Super Stallion 
it will still be able to land on the Marine 
Corps’ amphibious warfare ships. However, 
the wider cabin enables it to carry the 
ubiquitous Humvee internally, something 
the CH-53E cannot do. The armoured 
version of the High Mobility Multipurpose 
Wheeled Vehicle (HMMWV), to give the 
Humvee its proper designation, weighs in 
at up to 24,250lb (11,000kg). In its original 
form, before the addition of armour to resist 
the impact of improvised explosive devices, 
the vehicle weighed less than a quarter of 
that, emphasizing the need for increased 
lift capacity on the future battle� eld. On 
January 18, 2018, YCH-53K BuNo 168781 
lifted the Humvee’s replacement, the Joint 
Light Tactical Vehicle (JLTV) that weighs 
14,000lb (6,400kg) and more. A CH-53K 
became the heaviest Sikorsky helicopter 
to � y in March 2018 when it took o�  at 
a gross weight of more than 91,000lb 
(41,277kg) carrying an external load of 
27,000lb (12,200kg) during trials at Sikorsky’s 
Development Flight Center in Florida. The 
wider cabin also allows for the carriage of 
34 troops sitting in crashworthy seats as well 
as palleted or other cargo. In the medevac 
role it can be � tted with 24 litters.

The King Stallion has a service ceiling 
of 16,000ft at the International Standard 
Atmosphere with an outside air temperature 
of 15°C. At 24°C this drops to 13,200ft but 
such a temperature at that height is very rare. 
These � gures con� rm the aircraft’s suitability 
for operation at ‘hot and high’ locations.

A time-consuming feature of the CH-53E 
when it comes to operating from a hub-
base is the need to break down cargos into 
standard US Marine Corps 40 x 48-inch 

YCH-53K BuNo 
168781/04 uses its centre 

hook to lift the Joint 
Light Tactical Vehicle 

(JLTV) that weighs 
14,000lb (6,400kg) and 

more during trials at 
Sikorsky’s Development 

Flight Center in Florida in 
January 2018.

As well as being a formidable cargo carrier itself the CH-53K is air-transportable aboard US Air Force C-17A 
and C-5M aircraft.
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(1.01 x 1.21m) wooden pallets when they 
are transferred from an incoming transport 
aircraft for transportation further into the 
Marines’ area of operations. The CH-53K 
can carry six of those pallets, each weighing 
2,500lb (1,100kg). However, because of the 
slightly wider fuselage, it can carry two full-
size NATO standard 463L pallets of 10,000lb 
(4,536kg) each or � ve of the smaller 463L 
half-pallets of 5,000lb (2,268kg). This is of 
enormous importance when supplies are 
urgently needed on the battle� eld. The cargo 
is loaded via an automated rolling lockable 
� ooring system.

In addition to its own fuel load of 2,286 
US gallons (8,653 litres), which itself weighs 
15,545lb (7,095kg) and is carried in two 
external sponsons with two fuel cells in each, 
when acting as a � ying petrol bowser its 
tactical bulk fuel delivery system comprises 
three 800 US gallon (3,030 litre) tanks.

Development
Four YCH-53K King Stallion prototypes, 
known as Engineering Development 
Models are � ying with the US Navy’s Air 

Test and Evaluation Squadron 21 (HX-21) 
from Naval Air Station Patuxent River, 
Maryland.  Production of the � rst of those 
aircraft was given the go ahead in January 
2012 and the � rst, EDM-1 BuNo  168778 
made its � rst � ight at Sikorsky’s West Palm 
Beach, Florida Flight Test Development 
Center on October 25, 2015. On March 
14, 2016 it was joined in the � ight test 
programme by the second EDM aircraft. 
The � rst two of the four original EDMs will 
be engaged in establishing structural � ight 
loads and expanding the aircraft’s � ight 
envelope. The following two focus more 
on performance, propulsion and avionics. 
Three of six production helicopters 
intended to serve as system development 
and demonstration (SDD) aircraft, have 
been delivered to the Marine Corps at 
MCAS New River, North Carolina. One of 
these, BuNo 169019, made the type’s � rst 
trip outside the United States in April 2018 
when it visited the ILA Airshow in Berlin 
and was demonstrated to the German 

Bundeswehr. The type, along with Boeing’s 
CH-47F Chinook, is in the running to 
replace Germany’s 64 CH-53s that have 
been in service for decades. The remaining 
three SDD machines are expected to be 
delivered in 2019. 

Plans call for low-rate initial production 
(LRIP) of 26 helicopters in four lots to the 
fourth quarter of 2023. Lot 1 comprises two 
aircraft, Lot 2 four and Lot 3 seven. Full-rate 
production of 168 helicopters will begin 
with the awarding of Lot 5 in the fourth 
quarter of 2019 and run through to Lot 12 at 
the end of 2031.

As well as Germany, Israel and Japan, both 
existing operators of the H-53, have expressed 
an interest in the King Stallion. The US Navy 
also operates a variant of the legacy platform 
in the shape of the MH-53E Sea Dragon, 
which it uses for countering sea mines. The 
German acquisition is by no means a done 
deal, neighbours the Netherlands, Italy, Spain 
and the UK all use Chinook, but it is likely 
there will be small numbers of machines sold 
overseas. AI

Holes under the fuselage are where the three cargo hooks are concealed when not in use. They can be used 
independently or in combination with each other.

The massive elastomerically-articulated titanium rotor head uses fewer fastenings and connections than 
legacy helicopters, reducing weight, maintenance time and e� ort.

The CH-53K Ground Test Vehicle during engine runs, without rotors � tted, at Sikorsky’s West Palm 
Beach facility.
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H
eld between October 15 and 27, 
by the Esercito Italiano’s (Italian 
Army’s) Comando Aviazione 
dell’Esercito’s (COMAVES, or 
Army Aviation Command), 

CAEX 2018-II (Complex Aviation Exercise) 
is its most important training activity of the 
year. As its name implies, CAEX 2018-II was 
the second iteration of the exercise to be 
held this year. AVES Commander Brigadier 
General Paolo Riccò wants the twice-yearly 
pattern to continue, with each exercise held 
at a di� erent location when possible.

COMAVES has been tasked by the Italian 
Army’s Comando Forze Operative Terrestri 
(COMFOTER or Operational Command Land 
Forces) with preparing assets destined to 
deploy overseas. It has to validate task groups 
(TG) and task forces (TF) preparing to deploy 
to the Iraqi and Afghani theatres, and also 
rapidly deployable NATO VJTF (Very high 
readiness Joint Task Forces). COMAVES also 
constantly maintains one task group (one 
airmobile platoon) as a quick reaction force in 
case of emergencies.

The aim of CAEX is to train AVES units to plan 
and carry out crisis response operations (CRO). 
It does this by mimicking scenarios similar to 
those faced in overseas operations, teaching 
standard procedures according to current 
doctrine and validating the units’ readiness 
through continuous and challenging exercises, 
especially in the build up to deployment. CAEX 
2018-II was held to validate two task groups 
before their deployment overseas, and also 
to test the technical, logistic and operational 
integration capabilities in all Army Aviation 
mission types. 

The objectives of the exercise were stated 
to be to improve integration in the execution 
of operational tasks through the planning and 
executing of di� erent day and night missions, 
with particular attention to synchronising 
di� erent air assets with the forces on the 
ground. Missions must be tailored to improve 
aircrews’ ability to operate in all-weather 
conditions and to improve the integration 
of units by the use of common procedures 
between AVES sta�  and personnel from 
di� erent � ying units. Lastly, the exercise 

is tasked with evaluating the abilities of 
units and commanders to respond and 
adapt to various threats.

Brigadier General Riccò told us: 
“Airmobile operations are very 
complex to plan and execute, 
Army Aviation is the only 
specialty that can do it.”

The theme of the exercise 
was the employment of 
a task force, reinforced 
with support assets as 
a strategic reserve, 
to carry out a 
mechanized/
airmobile 
medium-range 
operation. 

Riccardo Niccoli  reports 
from the Italian Army’s most 
important training exercise, 
CAEX 2018-II

Complex  a

One of two Esercito Italiano 
Agusta-Bell 412s, or HH-412As 
in Italian parlance, to take part in 
CAEX 2018-II, MM81359/EI 468 
swings around before landing. 
All images by Riccardo Niccoli



CAEX 2018 MILITARY

www.airinternational.com |  59

Complex  aviation

The 
exercise 

involved 
live � re activity 

by Italian AH-
129D Mangusta attack 

helicopters using 20mm 
guns and Spike missiles and 

the self-defence weapons (M134 
systems) aboard ICH-47F Chinooks and 

UH-90A transport helicopters. An airborne 
81mm mortar platoon from the airmobile 
infantry � red its weapons too.

Units involved in the exercise were the AVES 
Command (with cells from G1 to G8), plus 1° 
Regiment AVES ‘Antares’, 2° Regiment AVES 
‘Sirio’, 4° Regiment AVES ‘Altair’, 5° Regiment 
AVES ‘Rigel’, 7° Regiment AVES ‘Vega’, and 3° 
Regiment Elicotteri per Operazioni Speciali  

‘Aldebaran’ (REOS, Helicopter Special 
Operations Regiment). Other 

units were the 66° Regiment 
Fanteria Aeromobile ‘Trieste’ 

(two airborne infantry 

platoons), 186° Regiment Paracadutisti 
‘Folgore’ (two parachute platoons), 41° 
Regiment ‘Cordenons’ (UAV), 11° Regiment 
Trasmissioni (signals), Joint Terminal 
Attack Controller (JTAC) provided by 
the Cavalry Regiment ‘Piemonte’, IEDD 
nucleus provided by the 8° Regiment Genio 
Gustatori Paracadutisti ‘Folgore’ (parachute 
pioneers), and 4° Regiment di Sostegno AVES 
‘Scorpione’ (maintenance Regiment), plus 
other minor units. In all, about 542 military 
personnel took part in the exercise plus 20 
helicopters (six AH-129Ds, six UH-90As, two 
UH-205s, two HH-412s and four ICH-47Fs), 
and one Dornier UC-228 � xed-wing aircraft 
which is known as the ACTL-1 in AVES service. 
The Marina Militare (Italian Navy) had intended 
to participate with one MH-90A helicopter, 
but this was cancelled at the last minute.

The CAEX 2018-II was divided into four 
main phases: preparation and 
training at the home 
bases (July 16-31); 
planning 

(August 10-October 14); execution (LIVEX – 
October 15-27); and return to bases (October 
27-31).

The exercise was predicated on the NATO 
Skolkan scenario, an imaginary region 
located in the Baltic where a separatist 
group wants to gain independence of the 
areas populated by the � ctitious Botniac 
majority population. For the purposes of 
CAEX 2018-II, Regional Command East’s 
Task Force Angel was called in to provide 
support to Estonian armed forces while 
they waited for the intervention of the 
NATO Rapid Reaction Force. The scenario 
incorporated elements that could lead to a 
serious international incident and prepared 
units for all eventualities they might 
encounter in real-world operations 
now and in the future.
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On the ground, the �rst part of the LIVEX 
was conducted in the northern part of Italy’s 
Lazio region, near the main operating base 
(MOB) at Viterbo, while later action took place 
in Sardinia, from Decimomannu Air Base, 
which served as the forward operating base 
(FOB), and on the Capo Teulada range.

Task Force Angel comprised Task Group 
Alpha (core unit 1° Regiment ‘Antares’) with 
two AH-129Ds, one ICH-47F, one UH-205, 
and one parachute platoon; Task Group Bravo 
(core unit 5° Regiment ‘Rigel’) with two AH-
129Ds, four UH-90As, one UH-205, and one 
airmobile infantry platoon; Task Group Charlie 
(core unit 7° Regiment ‘Vega’) with two AH-
129Ds, two UH-90As, one ICH-47F, and one 
airborne infantry platoon. This last one also 
had a nucleus of mine-detecting dogs. Two 
more ICH-47Fs and one parachute platoon, 
plus support unit, were with the TF command.

To get the most out of the exercise, all 
personnel were equipped with the I-MILES 
(Multiple Integrated Laser Engagement 
System), used to simulate combat and record 
interactions with opposing parties. The Safe 

Strike system was used for command and 
control while UAV operations were simulated 
using RAVEN tactical unmanned systems, 
operated by 41° Regiment. Secure comms 
among those taking part were achieved by the 
use of SATCOM systems (STR-651P and PRC-
152) in accordance with MIL-STD-181/183 
procedures and external cryptography.

The exercise scenario pretended a naval 
formation had arrived o� the shore of Saarema 
West, (in reality the Capo Teulada range, in 
southern Sardinia), and a number of small 
naval vessels had been spotted by ISTAR 
assets sailing north-east towards the coast 
with a landing force. The mission assigned 
to TF Angel (the strategic QRF) was to carry 
out air mechanized actions and air assaults 
against the enemy formations on land, so as to 
stop the Botniac unit, which was at battalion 
strength, and allow the arrival of friendly 
forces. A key requirement was that the enemy’s 
combat e�ectiveness had to be cut to 50% of 
its original strength. Enemy armoured vehicles 
were engaged with Spike missiles �red by AH-
129Ds and then, exploiting operational tempo 
and the surprise factor, the task force attacked 
enemy units with an air assault.

The �rst phase of the QRF reaction was 
the insertion, via a free-fall parachute 
jump, of a recce platoon and a RAVEN 
team in the area of the landings to create 
two observation posts (OPs). After a few 
hours, TF Angel moved from its MOB at 
Viterbo, �ying over the Tyrrhenian sea to 
the FOB at Decimomannu, Sardinia. The 
general plan foresaw the use of a FARP 
in the Perdasdefogu range, Sardinia, but 
the lack of headwinds gave the helicopter 
force enough endurance to �y directly to 
Decimomannu. Then, a second FARP was 
created, in a safe zone to the rear of the 
operational area, using one ICH-47 Fat 
Cow (equipped with internal auxiliary fuel 
tanks), escorted by two AH-129Ds. The 
next phase saw the air mechanized attack, 
carried out by three AH-129D patrols (six 
helicopters) armed with Spike missiles and 
20mm cannons, which were supported by 
one mortar platoon, deployed using two 
UH-90A helicopters. It should be noted 
that using the UH-90A, the mortar platoon 
comprising three 81mm mortars, personnel 

An Agusta-Bell HH-412A turns toward a landing zone.

Troops duck for cover as they disembark ICH-
47F Chinook MM81783/EI 706 of 11° Gruppo 

Squadroni ‘Ercole’ somewhere in Sardinia.

A pair of Mangustas �re 
cannons and rockets.
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and ammunition can be transported 
internally in only two helicopters. The use 
of 120mm mortars is no longer considered 
because they need three helicopters 
and the mortars have to be transported 
outside the aircraft slung from the ventral 
hook, which in itself reduces the speed 
and manoeuvrability of the helicopters. In 
this phase of the exercise the AH-129Ds 
opened �re against �xed targets at a range 
of about 4.5km (2.8 miles). Once the enemy 
assault was halted it was the turn of the air 
assault phase, which was carried out by 
Task Group Alpha and involved deploying 
one parachute platoon on the ground in a 
frontal assault on the enemy forces. Task 
Group Bravo then deployed an airmobile 
infantry platoon on the enemy’s left �ank. A 
third phase, a heliborne assault carried out 
by the airborne QRF, formed by Task Group 
Charlie, delivered one parachute platoon 
on the ground. A consolidation phase 
followed, in which the platoons on the 
ground were supported with ammunition 
and other supplies via an airdrop performed 
by an ACTL-1. At the close of activity, TF 

Angel pulled back and returned to Viterbo, 
refuelling at the FARP at Perdasdefogu and 
reformed as the theatre strategic reserve. 
The kinetic attack lasted no more than an 
hour, and the whole operation, from take-
o� at the Vitebo MOB, until return to this 
base, lasted from dawn to sunset. It is worth 
noting that after all the preparation the 
whole day of action was carried out without 
any rehearsal. TF Angel �ew to Viterbo on 
the morning of the exercise, was briefed and 
launched its attack without having been on 
the ground in the operations area before, 
accurately replicating expected real-world 
operations typical of the kind of work a QRF 
is designed for.

The following day a similar exercise was 
repeated but this time with participation 
of two T-346 light attack aircraft of the 
Aeronautica Militare operating in the close air 
support (CAS) role in concert with a JTAC on 
the ground.

Brigadier General Paolo Riccò summed 
up the results of this exercise in these words: 
“The exercise went well. There were, as I 
expected, minor mistakes such as engaging 

the wrong targets, but this is quite normal 
when you �re at several identical silhouette 
targets. In combat operations it is much more 
di�cult to do that. The arrival of the last TG 
was a bit late, they arrived when the AH-129s 
were already out of ammunition, but in real 
life the Mangustas would have been loaded 
with full ammunition and Spikes, so would 
have been able to continue their action. The 
Spike missile is extraordinarily accurate, and 
the 20mm cannon �re of the Mangustas was 
very precise. The AH-129s performed well, 
they were able to engage their targets at long 
range. Also, live �re with the on-board M134 
systems of the ICH-47Fs and UH-90As gave 
good results, they were used in the same 
ways as they would be on real operations”.

It had been planned that CAEX 2018-II 
would incorporate Aviation Légère de l’Armée 
de Terre (French Army) Tigre and NH90 
helicopters, but this had to be cancelled. The 
COMAVES is open to other allied units, and 
it is probable that it will become a multi-
national event. AI

The door gunner watches the photographer as his Agusta-Bell AB205A, 
or UH-205 MM80705/EI 334, departs the landing zone in Sardinia.

A Mangusta prepares to lift o� to escort an ICH-47F during CAEX 2018-II

One of several nearly-new ICH-47F Chinooks that 
took part in the exercise. Note the M134 six-barrel 
rotary machine guns in the cabin doors, part of the 
helicopter’s self-defence system.
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T
he Lockheed Martin F-16 
Fighting Falcon �ghter is the 
most numerous �ghter in the 
US Air Force inventory, with 
768 single-seat F-16Cs and 155 

two-seat F-16Ds as of the start of FY2018. 
Since 2001, US Air Force F-16s have been 
extensively used in combat operations in 
Afghanistan, Iraq and Syria. US Air Force 
F-16 units specialise in di�erent primary 
missions. The 35th Fighter Wing based at 
Misawa Air Base, Japan, and the 20th Fighter 
Wing based at Shaw Air Force Base, South 
Carolina, specialise in the suppression of 
enemy air defences, once again considered 
a vital mission area. The US National Defense 
Strategy emphasises readiness against great 
powers that have sophisticated integrated air 
defence systems. Some Air National Guard 

(ANG) and Air Force Reserve (AFR) units 
hold homeland air defence as their primary 
mission, but even these units deploy and their 
interception skills have proven valuable in 
NATO’s eastern frontiers. While the ANG and 
AFR are today �ying some of the oldest Block 
30 F-16 aircraft, Congress has ensured they 
have access to dedicated funding lines to 
help keep these aircraft capable.

F-16s have always had a strong air-to-
air capability, made more lethal by their 
current missile armament options. An F-16C 
scored the US Air Force’s most recent air-
to-air victory, over Kosovo in 1999. Today, 
however, it is primarily used for air-to-
ground missions, using weapons ranging 
from its internal 20mm M61A1 cannon – 
especially in situations when there is a risk of 
collateral damage – to the Lockheed Martin 

AGM-158B Joint Air-Surface Stando� Missile 
– Extended Range.

Within the US Air Force, the F-16 receives 
much less attention than the type that is 
planned to replace it by 2048, the Lockheed 
Martin F-35A Lightning II. The latest 
international versions of the F-16, brand-new 
o� the �nal assembly line in Greenville, South 
Carolina (where it moved from Fort Worth 
Texas in November 2017), have capabilities far 
beyond anything in the US Air Force.

The last F-16 was delivered to the US Air 
Force in 2005, the average age of the �eet is 
25 years, and none of them can match the 
high technology systems incorporated in the 
latest Block 70G F-16V under development 
for Bahrain; the Gulf nation is bene�ting from 
a decade of Lockheed Martin-developed 
upgrades and technology spin-o�s from the 

Flying F-16s 
Upgrading a US Air Force classic
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F-35 programme. Nor are international F-16Vs 
the end of the story. There are many friendly 
countries operating F-16s today that are 
unlikely to be approved as export customers 
for the F-35. As such, these nations may buy 
advanced F-16s and keep production going 
into the 2020s, creating more upgrades that 
could be incorporated into ageing F-16s.

While those new F-16s being developed 
for foreign nations today overshadow the 
ageing US versions, the US Air Force bene�ts 
from the live production line by way of 
reduced costs of both replacement parts and 
upgrades, even though the Air Force is no 
longer buying F-16s.

Operationally, widespread use of F-16s by 
coalition air arms in the skies of Afghanistan, 
Iraq, Libya and Syria has made their 
incorporation into combined air operation, as 

well as their sustainment, more e�ective. Even 
though the F-16s involved varied widely in 
con�guration and capabilities as well as their 
pilots’ readiness to take part in multinational 
operations, sharing the same type of aircraft 
makes sharing everything else easier.

Radar upgrades
The US Air Force is reluctant to invest in 
upgrading combat aircraft, preferring instead 
to buy new aircraft. Cancellation, in 2014, of 
the Combat Avionics Programmed Extension 
Suite (CAPES) re�ected the rising cost of 
introducing the F-35A into service, at the 
same time as having to deal with the e�ects 
of budget sequestration and spending caps. 
CAPES was an upgrade destined for 300 
F-16C and F-16Ds, involving the Northrop 
Grumman APG-83 Scalable Agile Beam 

Radar (SABR) and Lockheed Martin as prime 
contractor. The APG-83 SABR is an active 
electronically scanned array (AESA) radar 
capable of detecting small targets amidst 
surface clutter for anti-UAV missions and 
cruise missile defence.

The CAPES upgrade was also to have 
included a new central display unit and 
cockpit display, the Terma North America 
ALQ-213 Electronic Warfare Management 
System, the integrated broadcast system, 
datalink enhancements and integration of 
new cockpit avionics.

In the years since the cancellation of 
CAPES, the Air Force has looked at less 
expensive upgrade options. In 2015 and 
2016, the F-16 Radar Modernization Program 
carried out developmental testing of both 
the SABR and its competitor, the APG-79-

David C Isby  reviews 
the disposition of the US 
Air Force F-16 Fighting 
Falcon �eet, still the 
backbone of its combat 
aircraft �eet-16s to 2048

Seen at low-level in California, Block 30 
F-16C 86-0304/AK is assigned to the 18th 

Aggressor Squadron home-based at Eielson 
Air Force Base, Alaska. The unit deployed to 

Nellis Air Force Base, Nevada during October 
to support the US Air Force Weapons School. 

Dan Stijovich
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derived Raytheon Advanced Combat Radar 
at Edwards Air Force Base, California. Test 
results were used to help meet a 2015 urgent 
operational need (UON) for ANG units 
assigned to the North American Air Defense 
Command for acquisition of a limited number 
of AESA radars to upgrade some F-16C and 
F-16Ds in the homeland air defence mission. 
A response to the UON was delayed as the Air 
Force studied whether to upgrade ANG Block 
30 F-16s or, instead, other later Block F-16s, 
and whether the radar should be integrated 

with other Air Force systems (with air-to-
ground capabilities included in the radar) or 
procured on a standalone basis.

Given that Raytheon did not submit a 
bid, on May 31, 2017, the Air Force awarded 
Northrop Grumman a contract for 72 APG-83 
SABR radars. The �rst deliveries of operational 
F-16s retro�tted with the APG-83 radar are 
scheduled to take place by January 2019. 
Previous uncon�rmed reports have said that 
the District of Columbia ANG’s 121st Fighter 
Squadron will be the �rst unit to receive AESA-

A recent colour scheme to appear 
with the Eielson-based 18th Aggressor 
Squadron features a three-colour 
splinter pattern as seen on Block 30 
F-16C 86-0310/AK. Dan Stijovich

equipped F-16s, because of its role in the air 
defence of the national capital area, as well 
as having a deployment capability. The 121st 
Fighter Squadron is based at Andrews Air Force 
Base, Maryland, which is located approximately 
15 miles (24km) from Washington DC.

The Air Force is still looking at providing 
AESA radars and a range of other upgrades 
(including avionics and electronic warfare 
capabilities) for an undetermined number of 
F-16s under its Long-Term Viper Program. 
The future of F-16 upgrades may depend on 
what the Air Force decides to do about its 
F-15C and F-15D Eagle force. Retiring the 
F-15C in the near-term future and without 
accelerating F-35A procurement, which 
appears to be the most likely option, means 
additional AESA-equipped F-16s will be 
needed to take over air defence missions 
currently �own by F-15Cs.

SLEP and structure
Years of deployments to con�icts worldwide 
since 2001 required many �ight hours 
by US Air Force F-16s. The F-16 Service 
Life Extension Program (SLEP) – which 
strengthens the structure rather than 
providing new capabilities – followed static 
testing conducted under the Full Scale 
Durability Test (FSDT) program undertaken 
between 2012 and 2017. The SLEP will extend 
the fatigue life of Block 40, Block 42, Block 
50 and Block 52 F-16Cs and F-16Ds to 
13,856 equivalent �ight hours – the �gure 
demonstrated as achievable through the 
FSDT – from their original 8,000-hour service 
life. The SLEP will replace structural bulkheads 
and longerons, modify wing and wing-box 
assemblies, install new structural brackets and 
beam supports and reskin the upper fuselage.

A Block 52 F-16C assigned to the 157th Expeditionary Fighter Squadron on the boom during a close air 
support mission over Iraq in support of Operation Inherent Resolve. The aircraft is armed with two 500lb 
GBU-54 Laser JDAMs (left pylon) and at least two 250lb GBU-39/B Small Diameter Bombs (right pylon). 
SSgt Keith James/US Air Force
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A request for proposal (RFP) for the SLEP 
was issued by the Air Force in November 
2017. The scope of the RFP was for some 
841 aircraft, an increase from the 300 that 
had previously been considered (although 
the number that will actually go through the 
process remains unknown).

The work, carried out at Ogden Air Logistics 
Complex at Hill Air Force Base, Utah, involves 
installation of SLEP kits comprising parts 
provided by small suppliers with support from 
Lockheed Martin. Each F-16 going through 
the nine-month SLEP process at Hill will 
cost some $2.4 million. The � rst of four SLEP 
validation and veri� cation aircraft, an F-16C 
once � own by the Thunderbirds display team, 
went through the upgrade in April 2018. 
Production is to run to FY2023 with an option 
to extend to FY2025.

Software and systems
Reportedly, a quarter of F-16 losses have been 
caused by controlled � ight into terrain. This 
risk, especially of crashes caused by a pilot’s 
loss of consciousness, has been reduced 
by installation of the Lockheed Martin F-16 
Automatic Ground Collision Avoidance 
System (Auto GCAS).

Auto GCAS, which has been installed on 
most of the US Air Force’s F-16s through an 
upgrade that started in 2014 after a prolonged 
development programme at the Air Force 
Research Laboratory at Wright Patterson 
Air Force Base, Ohio, and � ight testing at 
Edwards Air Force Base, California. Auto GCAS 
automatically overrides � ight controls and 
initiates a pull-up manoeuvre and has already 
saved unconscious F-16 pilots from crashing. 
Four saves of US and international pilots were 
recorded between 2014 and 2016 alone; the 
number increased to seven by 2018.

In December 2016, Raytheon was selected 
to provide a new Modular Mission Computer 
Upgrade (MMCU) for US Air Force F-16s. 
The MMCU, using commercial o� -the-shelf 
technology, reportedly provides double the 
processing power of current computers and 
performance comparable to the mission 

computer in the F-16V. The � rst MMCU 
systems are scheduled to be delivered in 
2020. In November 2018, the Air Force 
selected the Avalex Cockpit Management 
Unit for a � eet-wide F-16 upgrade as part of 
the Mobile User Objective System. This will 
provide F-16s with a new cockpit control 
panel for networked communications and 
electronics, replacing current analogue and 
appliqué controls, as well as controlling the 
upgraded Rockwell Collins ARC-210 radio.

The longest-running F-16 upgrade, the 
Common Con� guration Implementation 
Program, started in 2000. It provides common 
hardware and software capability for US and 
international Block 40, Block 42, Block 50 and 
Block 52 F-16Cs and F-16Ds. Installation of 
the current M7+ Operational Flight Program 
(OFP) started in 2016, providing software 
for the Raytheon AIM-9X Block II air-to-air 
missile, the ALQ-213, GPS/INS navigation 
systems and radar upgrades; the follow-on 
M8 OFP is currently under development. 
Upgrading the software of some 319 Block 
30 and Block 32 F-16Cs and F-16Ds operated 
by the ANG and AFR under the Software 
Capability Upgrade (SCU) programme, the 
current version of which is dubbed SCU-9, 
will provide them with weapon engagement 
zone capabilities by March 2023.

Integrating the F-16 into networked air 
operations has been a major objective of 
network connectivity systems developed 
in recent years; these systems safely link 
legacy � ghters with the new-generation F-22 
Raptors and F-35A Lightning IIs.

While the Talon HATE system, housed in a 
pod, has been used primarily on F-15s, other 
systems have been � own on F-16s.

Under a contract with Rockwell Collins 
announced in November 2018, anti-jam GPS 
receivers will be � tted to F-16s operated 
by the ANG and AFR, allowing reliable 
navigation in the face of hostile jamming and 
meaconing e� orts.

Evolution of the basic F-16 design to 
today’s multi-role network-capable aircraft 
has been made possible, in large part, by the 

introduction of pod-mounted systems. One 
of many examples is the Northrop Grumman 
ASQ-236 AESA radar pod, a tactical Ku-band 
system that according to the manufacturer 
provides all-weather target detection, track 
and engagement capability with a synthetic 
aperture radar mode.

Currently operational on F-15E Strike 
Eagles, the Tucson-based Air National Guard-
Air Force Reserve Test Center evaluated the 
ASQ-236 on F-16s in 2017.

A new electronic warfare capability for the 
F-16 housed in a pod – to be procured under 
Section 804 rapid prototyping authority – is 
currently being considered.

The Northrop Grumman ALQ-131 
electronic countermeasures pod, used by US 
and international F-16s, is being upgraded, 
including a new digital exciter receiver.

F-16s use pylons � tted with Pylon Integrated 
Dispenser System, Universal (PIDSU), a 
cha�  and � are dispensation system. Under 
a programme started in 2014, Terma North 
American is upgrading port and starboard 
pylons carried by 215 ANG F-16s with its 
improved cha�  and � are countermeasures 
dispenser dubbed Flare-Up. Previously 
con� gured as PIDSU, each upgraded pylon is 
con� gured as PIDS+ with Flare-Up dispensers 
positioned such that decoys are dispensed 
diagonally downward. Flare-up dispensers are 
managed by the Terma ALQ-213 Electronic 
Warfare Management System, which is 
presented with threat information by the 
missile warning system. Upgrade of all 215 sets 
of pylons will be completed in 2019.

US Air Force F-16s have also had new 
weapons added to their arsenal. The BAE 
Systems Advanced Precision Kill Weapons 
System, a 2.75in laser-guided rocket system, 
is now operational. Raytheon’s GBU-53 
StormBreaker Small Diameter Bomb II will 
soon be carried by the F-16 after it enters US 
Air Force service. While US Air Force F-16s 
do not currently have the nuclear delivery 
mission of some NATO aircraft, the new B61-
12 gravity bomb was tested for integration 
with the F-16 in 2017.

Block 40 F-16C 88-0454/HO is the current mount of the 8th Fighter Squadron commander, seen on take-o�  from March Air 
Reserve Base, California during a cross country � ight from its home base, Holloman Air Force Base, New Mexico. Dan Stijovich
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Unmanned and unafraid
Boeing is the prime contractor for converting 
early-production F-16s into QF-16 Full-Scale 
Aerial Targets (FSATs). The �rst of the 126 
QF-16s ordered by the Air Force was delivered 
in March 2015, and the type achieved initial 
operational capability in 2016. Removed from 
storage at Davis-Monthan Air Force Base, 
Arizona, the QF-16s were put into service 
as FSATs for a unit cost of $1.3 million. Since 
then, the QF-16 has replaced the McDonnell 
Douglas QF-4 Phantoms previously used 
at Tyndall Air Force Base, Florida (where 
a number of QF-16s were destroyed by a 

hurricane in October 2018) and, in 2017, at 
Holloman Air Force Base New Mexico.

At Edwards Air Force Base, California, in 
March 2017, the two-week Have Raider II 
demonstration examined the operational 
capability of an unmanned version of the 
F-16 with a manned ground control system, 
and the capability for autonomous �ight. 
The Air Force also demonstrated in-�ight 
teaming between manned and unmanned 
F-16s, as part of its work on a concept 
known as Loyal Wingman, which would use 
manned and unmanned aircraft with similar 
performance as part of a single �ight. The 

unmanned aircraft would be directed to carry 
out autonomous manoeuvres by the manned 
aircraft, rather than being �own remotely as 
with current UAVs.

Operations and availability
The US Air Force F-16 �eet has to deal with 
the requirement set out by Secretary of 
Defense James Mattis, in the autumn of 
2018, that the mission availability rate for 
several �ghter types, including F-16s, is to 
be raised to 80% from the current level of 
about 70% (the highest �eet wide baseline of 
any �ghter a�ected) by the end of FY2019, 

All tooled-up. Block 52 F-16C 93-0533 assigned to the 157th Expeditionary Fighter 
Squadron con�gured with a weapon payload comprising two AIM-120 AMRAAM and 
two AIM-9 Sidewinder missiles, two 300-gallon drop tanks, two 500lb GBU-54 Laser 
JDAMs, four 250lb GBU-39/B Small Diameter Bombs, and an AAQ-33 Sniper pod. 
SSgt Keith James/US Air Force

Spangdahlem-based Block 50 F-16C 96-0080/SP is 
the current mount of the 480th Fighter Squadron 
commander. The jet is seen on take-o� from Kallax Air 
Base, Sweden during the recent NATO exercise, Trident 
Juncture 2018. Christian Timmig/Svenska Flygvapnet
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while simultaneously reducing operations and 
maintenance costs.

This will require the Air Force to 
reprogramme funding and will likely lead to a 
number of F-16s – presumably older and less 
reliable aircraft – being cannibalised for spare 
parts and struck o� charge, so they can no 
longer drag down the mission availability rate. 
The Air Force is also planning to make near-
term increases in its use of data collection and 
analysis to identify sustainability issues.

A Government Accountability O�ce study, 
released on September 10, 2018, identi�ed 
the F-16 as one of the few types of aircraft 
with operating costs that had decreased over 
a �ve-year period, largely due to savings 
in depot-level maintenance, despite the 
continuous ageing of aircraft. Diminishing 
manufacturing sources and delays in 
maintenance were identi�ed as reducing F-16 
mission availability rates.

Under current planning, the US Air Force 
F-16 force structure will gradually reduce as 
the aircraft are replaced by F-35A Lightning 
IIs. The �rst operational F-35 wing, the 
388th Fighter Wing based at Hill Air Force 
Base, Utah, had previously operated F-16s. 
Vermont ANG’s 134th Fighter Squadron 
based at Burlington International Airport has 
passed its �nal quali�cations on its Block 30 
F-16Cs and F-16Ds before it transitions to the 
F-35A as the �rst ANG F-16 unit to convert to 
the F-35A.

Luke Air Force Base in Arizona has for 
decades been the main Air Force F-16 training 
base, but the monumental facility near 
Goodyear is also starting to change. Most US 
Air Force F-16 pilot and technician training 
has moved to Holloman Air Force Base, New 

Mexico, Kelly Field, Texas, and Tucson Air 
National Guard Base, Arizona.

Despite assuming more of the US Air 
Force’s F-16 training mission, Arizona ANG’s 
162nd Wing still made time to carry out its �rst 
overseas deployment in 31 years in September 
2018, participating in Ample Strike 2018, a 
NATO exercise in the Czech Republic.

The next 30 years
As of today, the Air Force is looking ahead 
to another 30 years of service from its 
F-16s. Since it entered US Air Force service 

in 1978 with the then 388th Tactical Fighter 
Wing at Hill Air Force Base, Utah, the F-16 
has made the e�ectiveness of US and 
coalition airpower possible by achieving 
and maintaining the �ne balance between 
combat capability and a�ordability. Originally 
designed by General Dynamics, the F-16 
will continue as a vital component of US 
Air Force airpower for decades to come. 
However, this will require investment now in 
upgrades that will allow the Fighting Falcon 
to remain viable in the face of emerging and 
more-lethal threats. AI

Notable in this on-the-boom shot of a 157th Expeditionary Fighter Squadron Block 52 F-16C is a launcher pod 
on the right side pylon loaded with ten APKWS 2.75-inch rockets. SSgt Keith James/US Air Force
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A
irgreen is an Italian helicopter 
company, well known in Italy and 
around the world, that started 
its activities in 1986 with a single 
Aerospatiale Alouette II, joined 

one year later by an Aerospatiale Lama. The 
helicopters were used mainly for materials 
transport, � re-� ghting and supporting 
farming in alpine environments.

The acquisition in 1995 of the more 
powerful Agusta-Bell AB412 enabled Airgreen 
to start helicopter emergency medical service 
(HEMS) operations in mountainous areas 
such as the Aosta Valley, one of the most 
demanding environments in Europe, which 
includes the continent’s highest mountain, the 
15,774ft (4,808m) Mont Blanc.

Since then, Airgreen has continuously 
performed HEMS and search and rescue (SAR) 
operations in that region, and subsequently 
also in the nearby Piedmont region.

The great experience acquired thanks to its 
well-established HEMS service, performed 365 
days per year at three helicopter rescue bases 
(the Aosta Valley, Piedmont Region and, from 
July 2018, in Sardinia Island), enabled Airgreen 
to be the � rst helicopter company in the world 
to introduce into service the new-generation 
Leonardo AW139, used for HEMS service during 
the Winter Olympics in Turin in 2006.

Now, Airgreen is one of the � rst companies 
to introduce another Leonardo helicopter, the 
latest-generation AW169.

Fleet
At present, the Airgreen � eet is made up of 23 
helicopters: four Aerospatiale SA315B Lamas, 
� ve Eurocopter AS350 Ecureuils, a single 
Robinson R22, four Agusta-Bell AB412s, six 
Leonardo AW139s, two Airbus H145T2s and 
one Leonardo AW169.

Due to the large � eet and the various 
models, Airgreen is engaged in many activities 
(aerial work, passenger transport, � re-� ghting, 
oil and gas platform transport, maintenance), 
but HEMS is the core business. Five of the 
AW139s and the two H145T2s are stationed at 
the HEMS bases.

Ivo Airaudi, owner of Airgreen and a pilot/
instructor pilot himself, explained to AIR 

Dino Marcellino  reports from Airgreen on the 
company’s SAR operations with the Leonardo AW169

Italy
AW169 in
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International: “The AW139 and H145T2 have 
been bought [for] HEMS operations, and we 
use them extensively in this work. 

“We are very satis� ed by them, but we are 
always looking to new technologies and 
searching [for] the best solutions in terms 
of raising up the quality of service, safety 
and cost. Those are the reasons to buy the 
new AW169.”

AW169 innovations
The new AW169 is an innovative, state-of-
the-art machine. It has a fully digital glass 
cockpit with three main large displays, and 
below them two touchscreen displays. The 
traditional large quantity of switches and 
breakers normally on the roof of the cabin 
have been removed; their operation is now 
controlled digitally in the touchscreen display. 
It is possible do a large quantity of tasks 
intuitively and with very easy access.

The system is named the integrated display 
control unit (IDCU). The three main displays 
show all � ight information and management 
of systems: for example, the radar, engine, 

fuel, transmission, maps, the helicopter terrain 
awareness warning system (HTAWS) and the 
synthetic-vision system.

A great advantage of the IDCU is that the 
displays can be managed by using a push-
button placed on the cyclic pitch control, 
allowing the pilot to maintain his or her hands 
on both the cyclic and collective controls, 
important when � ying in poor conditions.

The synthetic vision system is another very 
important and innovative system enhancing 
the safety of operations. A traditional arti� cial 
horizon instrument simply divides the display 
into two parts, showing the sky in light blue 
and the ground in black.

By contrast, the synthetic vision system 
depicts the environment around the 
helicopter. For example, if the helicopter is 
� ying in a valley, the system gives light blue 
for the sky and also shows the pro� le of the 
mountains ahead, giving the pilot better 
awareness of the surrounding terrain.

In the same display, just below the synthetic 
vision system, there is also the HTAWS, which 
shows the obstacles around the helicopter 

and the ground from high to low altitude. 
With both the synthetic vision and HTAWS 
combined, the pilot has full situational 
awareness, which increases safety. 

If the pilot is inadvertently � ying in 
instrumented meteorological conditions, for 
example, this undesirable situation can be 
exited with increased safety compared to 
using conventional instruments.

APU mode
Another important innovation is the auxiliary 
power unit (APU) mode, very appreciated 
by crews (usually, Airgreen’s HEMS crew 
consists of � ve people: pilot, helicopter 
technician/winchman, a rescuer from CNSAS, 
the voluntary mountain and cave rescue 
organisation in the Alps, and a doctor and 
paramedic from the regional health service).

The APU mode ensures the continued 
operation of hydraulic and electrical systems 
even while the main and rear rotors are 
stopped, enabling better use of onboard 
equipment, medical equipment and easing 
operations in and around the helicopter.

Airgreen AW169 I-ROBS � ying in 
the high mountains of its typical 
daily operating environment. 
All photos Dino Marcellino
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Imagine a HEMS mission. You reach the 
rescue area and land in proximity to the 
patient. You stop the rotors, but thanks to 
the APU you continue to have power to all 
apparatus, the medical systems and the air 
conditioning for the cabin. Also, with the 
rotors stopped there is no downwash, noise 
or dust, easing the work of the doctor and the 
paramedic. When all the crew and patient are 
onboard, it is possible to take o� immediately, 
because the APU system manages and 
optimises the engine temperature.

The engineers have developed a new 
method to start the helicopter. With the 
AW169, the pilot and technician do a full 
checklist once a day, early in the morning 
before starting HEMS operations. This check 
is long and complex, but the advantage is that 
in the next 24 hours every subsequent start 
is very quick and simple, with a brief check 
named ‘quick start status’ carried out.

The AW169 features an advanced variable 
speed main rotor to improve e�ciency, 
helicopter performance and reduce the noise 
footprint. Fuel consumption is about 270kg 
(595lb) per hour and for the AW139 it is more 
or less 420kg (925lb) per hour, so it is possible 
to reduce the operating cost.

Demanding missions
Ivo Airaudi said: “We have used the helicopter 
in highly demanding missions at high altitude 
3,700m [12,139ft] in extreme mountainous 
environments, and the AW169 gives us great 
con�dence. The helicopter o�ers a good 
margin with pedal controls, very appreciated 
by pilots when winching in front of vertical 
faces with typical mountain draughts.

“The AW169 con�gured for HEMS 
operations �ies at the limit of its payload, so 
the only marginal limitation is in managing 
the equipment and unloading what is not 
essential for the mission.

“Another great quality is the high-speed 
winching, so appreciated in reducing the time 
hovering in a hostile environment.”

Leonardo has a ‘family’ concept with its 
AW139, AW169 and AW189, and Airaudi 
said this was e�ective: “The Airgreen pilots 
licensed on the AW139 have familiarity with 
many AW169 apparatus, so the type-rating 
is easy and not expensive. The same [goes] 
for the medical and rescue members of 
HEMS crew. The layout of medical kit is very 
similar; two stretchers can be accommodated 
longitudinally and transversally, the seat 
layout, the landing gear and footboard 

are similar, so it is easy �nd immediate 
con�dence with the machine.

“Before [we gain] a de�nitive evaluation 
of the new machine we have to �y it in all 
seasonal and environmental conditions. 
Our operating area includes various 
environments, from countryside to 4,800m 
[15,748ft] altitude, large city and lakes, with a 
temperature range +40°C to -30°C, but the 
�rst reaction is very positive.”

Airgreen put its AW169, I-ROBS (c/n 69019), 
into service at its Cuneo base on August 1, 
2017, replacing an AW139. Airaudi said: “In the 
�rst �ve months we �ew an average of two 
missions per day, all them primary missions. 
During the �rst two months we �ew with two 
pilots, an experienced/instructor pilot and 
a pilot in training. From the third month the 
crew has been the typical HEMS crew of the 
pilot, winchman, rescuer, doctor and nurse.”

In winching operations at high altitude in very cold temperatures, the AW169 gives the pilot plenty of 
con�dence in maintaining its position even when operating with a single engine at heavy weight.

Winching a rescuer and stretcher. Note the large sliding 
door that allows the stretcher to be brought into the cabin 
while the helicopter �ies away, and the seated position of the 
helicopter technician, with his feet on the footboard.

A view of the passenger cabin in fully equipped 
HEMS con�guration. On the left are the two front 
seats, at centre the stretcher, and the on right the 
two rear seats, with the stretcher in between.

The cockpit features three large displays and, 
below, the two touchscreen displays, designed to 
provide an intuitive working environment for pilots..
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‘Stone King’ rescue
AIR International spoke with some of the 
pilots �ying the AW169. Pilot Commander 
Simone Montini said: “Here, from Cuneo, 
the greater part of the missions are in 
mountainous areas and a lot of them are 
performed with the use of the winch. Just 
in the �rst two months [with the AW169] we 
�ew some critical missions in high altitude, 
at 3,700m [12,139ft] above sea level, and the 
machine showed very good performance.

“The engines’ power is very progressive. 
During hovering in altitude performed by 
winching you have a good reserve in pedals, 
so you also have good con�dence in keeping 
the position for a long time in adverse 
weather conditions.”

One example of where this capability came 
into good use was a rescue mission �own just 
below the top of the 3,841m (12,602ft) Monte 
Viso, also known as ‘Re di Pietra’ or ‘The Stone 
King’ due its pyramid-like shape.

Montini said: “Four French climbers 
lost the right way to do the descent and 
found themselves in a dangerous vertical 
face, incapable of moving from there. In 

the meantime, the weather was changing, 
with a storm in approaching. They were 
intelligent in not wasting time, launching 
the SOS immediately, so in few minutes we 
were in �ight.

“Knowing they were in good condition and 
so didn’t need medical support, we did a stop 
at a mountain village, where we embarked 
two more alpine rescuers from a local rescue 
station, and then a second stop near the 
Quintino Sella Refuge, at 2,650m [8,694ft], 
where we disembarked the doctor, the nurse 
and a rescuer.

“Then we �ew 1,100m [3,608ft] higher to 
reach the climbers. Onboard we had two 
pilots, two rescuers and the winchman. 
When we were on the vertical point near 
the climbers we realised that it was not 
possible to winch them. Due to the high 
level of humidity and electricity in the air, the 

helicopter was charged with electrostatic 
energy produced by the rotor blades, so the 
winchman tried to discharge it by touching 
the rock with the hook, but it was not enough.

“We decided to reach a ledge some 
metres higher, where we put a wheel on 
the rock and we disembarked the two 
rescuers there. They descended on foot 
with ropes to reach the climbers. One 
rescuer stayed with two climbers; the 
second rescuer brought the other two 
climbers, one at a time, to the helicopter.

“We �ew to a base camp to unload the 
two climbers and then �ew again to the 
ledge. Now the weather was worse, a mix 
of snow and hail all around us, the �rst hint 
of the storm. We put the wheel on the rock 
while the rescuer and climbers were already 
positioned near the ledge. In a matter of 
minutes, we escaped from that dangerous 
situation. This time we had seven on board, 
two pilots, two rescuers, two French climbers 
and winchman.

“Despite the altitude, the weather and the 
weight, I always had a good margin of power, 
and I had a great feeling with the AW169. 
During operations I appreciate so much two 
other qualities of this machine: the good 
visibility due the large windows and the height 
of the landing gear, which helps in landing/
hovering on hostile ground.”

Operational feedback
A doctor and a rescuer made similarly 
positive remarks. At the beginning of 
operations with the AW169, both admitted 
they had some problems in managing their 
respective equipment. Being accustomed 
to the larger cabin of the AW139 they had 
to reduce slightly the amount of equipment 
used, loading in the cabin only the essential 
and more utilised equipment and putting 
the rest in the tail, where it can only be 
accessed externally.

However, they emphasised how they 
appreciate some other characteristics of 
the AW169. They stressed the advantage of 
the APU mode on the scene of a rescue in 
allowing them to work on a patient before 
safely embarking them on the helicopter 

without downwash, dust or snow in the air 
and without noise.

The rescuer noted: “I’m the person in 
charge of the safety on ground around the 
helicopter, so I’m always worried by the 
people moving on the scene, relatives and 
friends of the patient, or often onlookers, all 
people not accustomed to moving around a 
helicopter.”

Now, with rotors stopped thanks to the 
APU mode, the rescuer said he was much 
more relaxed, and thanks to the APU the 
cabin is warmed up, which is a great bene�t 
for the patient and medical sta�. Furthermore, 
the radio remains on, so it is possible be in 
continuous contact with the hospital and 
emergency room.

A winchman said: “Performing the daily 
checks, morning and evening, is easy 
thanks to the accessibility to the helicopter 
components and the large space around 
the engines. 

“The AW169 has the same maintenance 
steps as the AW139, but for each step there 
are fewer tasks to do. The structure of the 
helicopter is almost all carbon �bre, so 
it needs less maintenance compared to 
traditional construction.

“Personally, I had immediate con�dence 
in winching operations: the winch is very 
speedy. I can do all operations seated, and at 
the same time I have a good visibility. Another 
important factor is that I have a good sight 
of the cockpit, so I can support the pilot in 
checking �ight parameters.”

Compared to the AW139 the AW169 is a bit 
slower. With landing gear extended, the top 
speed is 135kts (250km/h) compared to the 
AW139’s top speed in the same con�guration 
of 150kts (277km/h), but with the large part 
of Airgreen’s mission within 15 minutes’ 
�ight time speed is not a key requirement. As 
the Mount Viso rescue showed, for speci�c 
complex missions it could sometimes be 
necessary to split rescue activity into steps, 
so the machine’s good endurance due to its 
lower fuel consumption is important.

The next step for Airgreen is to use 
the AW169 in higher-altitude and more 
demanding scenarios. AI

A HEMS crew. From left to right: a doctor from 118 
Piedmont Health Service, a rescuer from CNSAS, a pilot 
from Airgreen, a helicopter technician from Airgreen and 
a paramedic from 118 Piedmont.

The pilot can manage the touchscreen displays on 
the integrated display control unit by using a button 
on the cyclic pitch control.

A close-up on a display showing an image in 
synthetic vision, which in conjunction with the 
helicopter terrain awareness warning system aids the 
pilot’s situational awareness.
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S
ince the closure of Base 
Aéronautique Navale (BAN or 
Naval Air Station) Nîmes-Garons, 
in 2011, all French Navy Atlantique 
2 maritime patrol aircraft (MPA) 

have been stationed at BAN Lann-Bihoué, 
near Lorient, in Brittany, a short distance 
away from the Île Longue navy base, 
home of France’s nuclear ballistic missile 
submarines. Two naval squadrons, Flottilles 
21F and 23F, share the maritime patrol and 
overland missions now carried out by the 
faithful twin. They are both organised along 
the same lines and are each equipped with 
seven Atlantique 2s. The two units maintain 
two aircraft and two crews at immediate 
readiness all year round. They are ready to 
respond at short notice to demands for their 
expertise, either on their own or in direct 
support of a Falcon 50 from Flottille 24F, also 

based at Lann-Bihoué, for search and rescue 
or other missions such as maritime patrol, 
counter maritime terrorism or interdicting 
drug tra�  ckers.

Increasing the size of the force
With defence budgets on the rise, France’s 
armed forces are being recapitalised and 
the maritime patrol force is no exception. 
Capitaine de Vaisseau (Captain) Éric Janicot, 
Lann-Bihoué base commander at the time of 
the interview told AIR International: “We are 
boosting the number of Atlantique 2s in front 
line service to progressively reinforce Flottilles 
21F and 23F. The training syllabus for pilots, 
� ight engineers and rear cabin crew members 
starts with a lot of simulator instruction during 
which the complexity of missions is gradually 
increased. About 75% of all conversion 
training is now performed using simulators. 

However, we will not go any further than that 
[in the use of simulators] because aircrews 
have to practice in realistic conditions, as 
close as possible to real combat conditions, 
against real French or allied submarines. 
Crews are established for three to four years 
during which they will work together and 
operate as combat-e�  cient teams.”

Atlantique 2 aircrews have become real 
experts in deep water and littoral combat 
operations. Captain Janicot insisted: “The 
‘core business’ of Flottilles 21F and 23F crews 
is anti-submarine warfare [ASW], especially 
for the protection of our nuclear ballistic 
missile submarines as part of France’s nuclear 
deterrence policy. After the premature 
withdrawal of the Nord 262 following a 
technical issue, Atlantique 2s were often 
tasked with conducting maritime surveillance 
and � shery protection missions. These types 

Henri-Pierre Grolleau  tells us how the French Navy’s Atlantique 2 has become a versatile 
combat tool conducting a wide spectrum of missions over both land and sea

Atlantique 2 
into combat
This shot demonstrates the acute nose-down 
attitude of the Atlantique 2 when landing. The 
high-aspect ratio wing develops loads of lift, 
which sometimes makes landing problematic. 
All images Henri-Pierre Grolleau
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tlantique 2 
into combat

of missions are less common for 21F and 
23F these days thanks to the doubling of the 
number of available Falcon 50M and Falcon 
50Mi aircraft, that now bear that burden, 
from four to eight. Accordingly, pressure on 
the Atlantique 2 � eet has somewhat eased 
up, allowing 21F and 23F to refocus on their 
combat roles. Today, aircrews each log, 
on average, 330 � ying hours per annum 
although some individuals reach 410 hours. 
By comparison, when I was a young pilot, 
in the 1990s, we barely reached 300 hours 
each year. The number of hours per aircrew 
has increased, but the number of available 
crews is also rising. The submarine threat has 
become a reality again. To track a submarine 
for an extended period of time, you have to 
ensure that enough aircraft are available, and 
we devote an increasing number of � ight 
hours to that mission. It is one of the reasons 

why it is crucial to expand the number of 
available crews.”

An aircraft optimised for 
operations at sea
The Atlantique 2 was speci� cally designed 
to operate and manoeuvre at very low level 
over the sea. Lieutenant Habrien, one of 
Flottille 23F’s pilots explained that: “The 
aerodynamics of the aircraft are optimised 
for manoeuvrability at slow speed, low 
above the wave tops … the Atlantique 2 is 
extremely responsive to control inputs, with 
predictable behaviour. Typically, we � y at 
180 knots at low-level, making sure we are 
not too aggressive on the controls, avoiding 
sharp changes in aircraft trajectory to spare 
the crew members in the rear cabin to reduce 
stress and fatigue, an absolute necessity for 
long and complex missions. Various systems 

have been incorporated in the design to 
guarantee aircraft stability and a smooth ride. 
This is one of the reasons why we obtain such 
good results during photo reconnaissance 
runs. The aircraft is � tted with a very advanced 
autopilot, which allows us to couple the 
aircraft in pitch but not in roll to remain fully 
agile. The autopilot can be engaged down 
to 110ft. It accurately follows the information 
provided by the radio altimeter to maintain 
us at the selected height. Even though the 
Atlantique 2 is easy to � y, it is not easy to land. 
Final approach is � own with a noticeable 
nose down angle, which presents challenges 
during the � are to land. Lightly loaded, in high 
temperatures, it behaves like a glider because 
of its huge wings and ‘� oats’ above the 
runway, refusing to come down. When that 
happens, we have to � rmly push it down onto 
the concrete.”
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Modernising the Atlantique 2
A gap in terms of detection performance 
had progressively appeared between the 
Atlantique 2 and other aircraft such as the 
modernised Royal Canadian Air Force CP-140 
Aurora Block III and the P-8A Poseidon now in 
service with the US Navy, the Royal Australian 
Air Force and the Indian Navy (and ordered by 
the UK, Norway and South Korea). The entry 
into service of the NH90 Caïman and of the 
new Aquitaine-class Frégates Multimissions 
(FREMM or multi-mission frigates), both �tted 
with the latest generation of anti-submarine 
sensors, has also widened the gap between 
the Atlantique 2 and its French partner 
systems. FREMM has been designed around 
the Thales Underwater Systems CAPTAS 4 
(Combine Active Passive Towed Array Sonar) 
variable depth sonar suite that also equips 
British Type 23 frigates (known as Sonar 2087 
by the Royal Navy) while the NH90 carries the 
Thales FLASH (Folding Light Acoustic System 

for Helicopters) dipping sonar, which sets new 
standards in helicopter sub hunting. FLASH is 
also in service with the Royal Navy on Merlin 
HM2s and with the US Navy on its MH-60R 
Seahawk helicopters. It is built under license in 
the US by Raytheon as the AQS-22.�

Lieutenant Guillaume, one of Flottille 
23F’s tactical coordinators told us about 
tactics. “We have radically changed our 
tactics for combined operations with helos. 
Previously, the aircraft’s role was to be in 
charge of ensuring tactical control in an 
area of operations and of positioning the 
Lynx [France’s legacy ASW helicopter] thanks 
to the Atlantique 2’s better picture of the 
developing situation. Today, the Caïman 
can hunt on its own thanks to the FLASH’s 
amazing detection ranges. Instead of closely 
cooperating with the rotary assets, we now 
work in distinct geographical areas. The 
obvious advantage is that the search area is 
considerably enlarged, thus increasing the 

likelihood of �nding a hostile sub. In any 
case, the Atlantique 2 remains the primary 
shooter. We are also impressed by the 
outstanding operational capabilities – in 
terms of range and of low false alarm rate – 
o�ered by the ship-borne CAPTAS.”

Launched in the 1980s, the Atlantique 2 
programme was planned to encompass 42 
aircraft to replace the ageing Atlantic 1 (note 
the di�erence in spelling due to the fact that 
the Atlantic was a NATO-led multinational 
programme while the Atlantique 2 is purely 
French). However, the end of the Cold War 
and the disappearance of the potential Soviet 

Surveillance missions
In Syria and Iraq, Atlantique 2s were engaged in a wide range of surveillance, intelligence, eavesdropping, forward air 
control, close air support and kinetic destruction – bombing - missions. Non-traditional intelligence, surveillance and 
reconnaissance (NTISR) occupies an increasingly important place in Flottille 21F and 23F missions. The two squadrons 
have been provided with new hand-held digital SLR cameras used in conjunction with powerful lenses. Aircrews shoot 
high resolution imagery through the front lateral window positioned on the right side of the nose. That �at window 
was previously used for an Omera wet �lm reconnaissance camera. This �xed system was withdrawn a few years ago 
in favour of digital SLRs, less expensive and more user-friendly. Chief Petty O�cer Julien explained: “Our digital SLRs 
are directly connected to a laptop in the main cabin. An operator in the back can immediately examine the photos to 
gather intelligence that will be exploited in the shortest amount of time. 

“It proves to be a useful tool that supplements the Wescam turret. Obviously, we can also record and analyse MX-
20D imagery. The beauty of the system is that the MX-20D can be pointed at a target while the Tango FLIR is aimed at 
another, thus augmenting our capabilities to track targets, for example when a terrorist group splits during an action 
or after a meeting, allowing us to pass on data to Special Forces teams on the ground.” 

THIS IMAGE: Egyptian Navy Corvette El Fateh 
gets a once over from an Atlantique 2 over 
the Mediterranean. BELOW: The clam shell 
doors covering the Rolls-Royce Tyne engines 
were designed to provide ease of access for 
maintenance. BOTTOM: Weapons handlers in 
their distinctive red vests manoeuvre a Paveway II 
training round into position ready for �ight.
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submarine threat led to a reduction in the 
number of aircraft built to just 28. Today, 22 
Atlantique 2s remain in the active inventory. 
Six aircraft have been withdrawn, including 
No.1, the � rst production aircraft, No.10, 
damaged during an accident at Lann-Bihoué 
on January 21, 2007, and another four aircraft 
used for spares reclamation.

Six successive standards
The Atlantique 2 has bene� ted from a number 
of upgrades since entering service. In all, there 
have been six Atlantique 2 standards:

- the initial Standards 1 and 2, which date 
back to the 1990s, when the aircraft was 
initially accepted into service.

- Standard 3, introduced in 1995 for the 
adoption of the Link 11 datalink to automatically 
share tactical data with other NATO platforms.

- Standard 4, which appeared in�2006, for 
the integration of the MU90 torpedo.

- Standard 5/ICAO (International Civil Aviation 
Organisation), with the adoption of an updated 
instrument panel with four multifunction 
displays and a TCAS (Tra�  c Collision Avoidance 
System). First deliveries in 2012.

Aircraft in service today are either in a 
Standard 4 or Standard 5 con� guration, but 
Dassault Aviation, Thales, their industrial and 
governmental partners are busy developing 
Standard 6 which could be considered as the 
Atlantique 2’s mid-life upgrade.

Standard 4 and the 
MU90 torpedo
The adoption of the Franco-Italian MU90 
torpedo was a major step forward for the 
Atlantique 2 community. This state-of-the-art 
12.75in (324mm) torpedo has now completely 
supplanted the Mk46 torpedo, which is totally 
outdated against the latest generation of 
fast, deep diving and stealthy submarines. 
Commander Laurent, deputy commander 
of the French Naval Aviation Operational 
Evaluation Centre said: “Compared to the 
older, US-produced Mk46 which armed the 
Lynx and the Standards 1 to 3 Atlantique 2s, 
the MU90 o� ers signi� cant advantages. It is 
faster, has a better range and dives to greater 

Atlantique 2 No.27 of 23F being towed at its Lann-Bihoué base with the doors to its capacious weapons bay open.

Salt is a killer of airframes, which is 
why this Atlantique 2 is visiting the 
wash-rack after returning from a 
low-level sortie over the sea.
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depths, which means that its �ring envelope 
is much wider, thus o�ering more operating 
options. The MU90 is far less sensitive to 
countermeasures, decoys and jammers, 
while being more e�ective in shallow or 
coastal waters, in straits or gulfs for instance. 
Its seeker can be programmed to operate in 
passive mode during initial approach so as 
not to betray the presence of the torpedo 
before switching to an active mode at the last 
moment. Moreover, its propulsion system is 
extremely quiet, reducing the likelihood of an 
early detection by the targeted submarine. Its 
warhead is designed to defeat the latest and 
thickest hulls built in high strength, high tensile 
alloys.”

The Atlantique 2’s weapon bay can carry up 
to six MU90s. Lieutenant Guillaume explained: 
“The MU90’s range is such that we can now 
�re at stand-o� distances, without over�ying 
our prey. The torpedo’s search and attack 
parameters can be easily programmed, with 
pre-set geographical limits or vertical and 
horizontal separations to avoid accidentally 
targeting friendly assets that could be 

operating in the area, even below the surface. 
As the MU90 is remarkably fast, there is little 
risk its passive/active seeker might lose its 
intended prey and, should that happen, the 
torpedo automatically initiates another search 
and attack pattern.”

On top of the MU90, the Standard 4 bene�ts 
from a secure Aviasat Satcom for data and 
voice transmissions, allowing crews to remain 
in contact with higher command even when 
operating in the middle of the desert or ocean.

For anti-ship missions, the Atlantique 2 can 
carry two Exocet missiles in its large weapons 
bay. While Rafale M �ghters are equipped with 
the latest AM39 Block 2 Mod 2 digital variant 

Overland missions
When the Atlantique 2 entered service, in the early 1990s, the overland missions, which had previously been carried out by 
the Atlantic 1 deep in the African desert were progressively abandoned, the units refocusing instead on a purely naval role, 
for littoral and blue water operations. The resurgence of the terrorist threat in recent years has led to a need for increased 
surveillance capabilities in the desert and forced the Flottilles to deploy to Africa again as part of a wider e�ort to deter and 
defeat terror groups in the Sahara. When the situation deteriorated in Iraq and Syria, the Atlantique 2 was engaged in the 
Middle East as well. Captain Janicot said: “We currently maintain one aircraft there, with aircrew and maintenance teams 
rotating in and out every month. Aircraft are rotated as needed, depending on the number of �ight hours logged. Our 
aircraft have accumulated in excess of 2,000 �ying hours in theatre, conducting numerous kinetic strikes.”

Overland, the navigator/radar operator uses the Iguane radar to detect dangerous weather and transponders of 
aircraft operating in the vicinity of the Atlantique 2, thus contributing to a better understanding of the environment 
around the MPA.

A view from the 
�ight engineer’s 
position of the 
�ight deck of an 
Atlantique 2 prior 
to modernisation.

The most obvious di�erence from the old-style �ight deck to be seen in this image of an upgraded aircraft 
is the new glass cockpit. Two digital screens for each pilot replace the previously �tted analogue dials, 
providing primary �ight data and other useful information.
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of the Exocet, the Atlantique 2 retains the 
earlier AM39 Block 7.

ICAO upgrade
Launched in 2008, the so-called ICAO/
Standard 5 modernisation will conclude 
in 2020 with the delivery of the last of 22 
upgraded aircraft. Commander Laurent 
explained: “The aircraft’s instrument panel is 
updated at [BAN] Cuers, during V36 and V72 
depot-level inspections carried out at 36 or 
72-month intervals. This Standard 5 upgrade 
has been implemented so that the aircraft can 
operate in all civilian air space while adhering 
to the latest regulations. Standard 5 aircraft 
now have a modern instrument panel, with 
four large displays and two � ight management 
systems for the aircraft commander and the 
co-pilot. This is a major step forward, which 
helps reduce aircrew workload and improves 
navigational accuracy when � ying in airways. 
While the civilian world has stopped including 
� ight engineers in its cockpit crews since the 
advent of aircraft of the A320 generation, the 
French Navy has decided, for the moment, 
to retain a � ight engineer on the Atlantique 2. 
That decision might be reversed in the future, 
when the next generation MPA enters service 
in the 2035-2040 timeframe.”

Laser-guided bombs
New systems are regularly introduced as part 
of urgent operational requirements, meeting 
speci� c needs in a timely manner. It was the 
case for the GBU-12 Paveway II laser-guided 
bomb (LGB). Commander Laurent told us: 
“After action reviews after initial combat 
operations against terror groups led to the 
decision to arm the Atlantique 2 with air-to-
surface weapons to allow aircrews to attack 
targets of opportunity. The aircraft’s weapon 
bay is large enough to carry various types of 
precision weapons, but the choice was made 
to select the GBU-12 Paveway II already in use 
with both the French Armée de l’Air (Air Force) 
and Aéronautique Naval (Naval Air Arm). Up 
to four GBU-12s can be carried internally 
and the � rst bomb was dropped in combat in 
Mali. Since then, numerous other targets have 
been engaged and destroyed, mainly in Iraq 
and Syria. Delivery modes were progressively 
expanded. Initially limited to laser spiking 
by forward air controllers on the ground, it 
was later widened to target designation by a 
� ghter, then by a UAV. With the arrival of the 
L3 Wescam MX-20D turret, the Atlantique 2 
can now detect, identify, and self-designate a 
target before engaging it with a GBU-12.” The 
French Navy and its partners have worked on 

the integration of the GBU-58 LGB, a lighter 
250lb (125kg) class weapon initially adopted 
for the Super Etendard Modernisé to engage 
targets while minimising the risk of collateral 
damage, and of the GBU-49 Enhanced 
Paveway II � tted with a dual mode GPS/laser 
seeker to attack targets through a cloud layer.

MX-20D turret
As part of an urgent operational requirement, 
a limited number of Standard 5 Atlantique 
2s have, since 2013, been equipped with a 
L3 Wescam MX-20D multispectral turret in 
addition to the nose-mounted Tango FLIR. 
According to Commander Laurent, “the 
MX-20D is an optional piece of equipment 
which can be installed or not, depending 
on the operational requirements and the 
missions of the day. Only a few aircraft 
can be � tted with the system as we do not 
have enough turrets to equip the whole 
� eet. The MX-20D is mounted under the 
starboard side of the rear fuselage, replacing 
one of the two sonobuoy launchers. It 
o� ers excellent performance levels and 
has proved to be extremely � exible, with 
numerous operating modes and various 
functionalities that have shown their worth 
in action: daylight TV sensor, thermal day/

Vapour vortices trail 
behind Atlantique 2 No.27 
as it takes o�  from Lann-
Bihoué at the start of 
another long patrol.

FAR LEFT: The darkened rear cabin is the domain of the 
tactical crew that usually comprises eight technicians, 
the tactical coordinator (TACCO) and his or her 
deputy, two radar and electronic support measures 
o�  cers and two acoustic sensor o�  cers. The TACCOs 
have identical workstations, both of which have two 
full-colour digital displays. The TACCO monitors 
inputs from sensors to determine necessary action. 
The deputy manages communications, navigation and 
electro-optical systems. NEAR LEFT: A crew member 
uses a digital single-lens re� ex camera � tted with a 
long 300-800mm lens for surveillance. The camera 
is connected to computers in the rear cabin for rapid 
analysis of images taken.



MILITARYATLANTIQUE 2

78 |  www.airinternational.com

night imager, laser pointer, laser range� nder 
to extract accurate coordinates, and laser 
illuminator to designate targets for laser-
guided weapons. The turret is operated from 
a dedicated workstation which replaces one 
of the two sonobuoy acoustic consoles. 
As the Atlantique 2 loses nearly half of its 
anti-submarine warfare capabilities when 
it is installed, the MX-20D is primarily used 
for overland operations, mainly in Africa 
and in Syria and Iraq. It is not integrated to 
the aircraft’s weapon system, which means 
it cannot be automatically pointed onto a 
radar track, a problem that will be addressed 
with the entry into service of the Standard 6.”

Standard 6
The Standard 6 requires a lengthy, in-
depth development and trial programme. 
Commander Laurent revealed: “The Standard 
6 upgrade is a two-step modernisation. The 
� rst step will focus on the sensor suite – 
radar and acoustic/sonobuoy system – while 
the second will be dedicated to solving 
obsolescence issues. The contract was 
signed in 2013 and Atlantique 2 No.25, an 
instrumented airframe, has been used for the 
trial programme by Dassault Aviation, at [Base 
Aérienne] Istres, since December 2016.”

The Thales Searchmaster radar is one of the 
key elements of the Standard 6. Commander 

Laurent said: “This is a really promising system, 
which relies on AESA [active electronically 
scanned array] technology borrowed from 
the latest variant of the Rafale’s RBE2 radar, 
but with speci� c architecture and algorithms 
for maritime patrol missions over the sea. 
It is fully capable of detecting and tracking 
small targets such as submarine periscopes, 
snorkels or radio antennas in high sea states, 
or small fast attack craft travelling at high 
speed in stormy conditions. It also o� ers 
more traditional functionalities to detect 
large vessels at extreme distances in adverse 
weathers. An ISAR [inverse synthetic aperture 
radar] high resolution imagery mode has been 
developed to identify naval targets at stand-o�  
distances and a speci� c air-to-air mode has 
been adopted for the new radar. The synthetic 
aperture radar cartographic mode and the 
ground moving target indicator optimised for 
overland operations both remain on option 
and they may be adopted in the future. The 
Searchmaster relies on a double mechanical/
electronic scanning system to guarantee an 

TOP LEFT: The aircraft’s load of sonobuoys is carried 
in dispensers covered by the two open doors behind 
the weapons bay.  ABOVE: Ground crew prod a 
sonobuoy into place.

BELOW: As can be seen in this head on shot, the Atlantique 2 is designed 
with a ‘double-bubble’ fuselage. The upper lobe contains a pressurised 
crew compartment, and the lower a 27ft 6in (9m) weapons bay.
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optimal rate of visitation for each search 
sweep, allowing small, pinpoint targets to 
be tracked with outstanding accuracy. It 
will be used in conjunction with a new IFF 
interrogator.”

New systems
Atlantique 2 aircrews have at their disposal 
speci�c equipment to detect, track and 
destroy hostile submarines, including a 
magnetic anomaly detector, sonobuoys and 
a data processing system. Several types of 
sonobuoys are in service:

- SSQ-62E Mod DICASS (DIrectional 
Command Activated Sonobuoy System) active 
omnidirectional.

- SSQ-906G LOFAR (LOw Frequency And 
Recording) wide band passive.

- SSQ-955 DIFAR (DIrectional Frequency 
And Recording) passive.

All these systems are ageing fast. Thankfully, 
Standard 6 aircraft will be �tted with a new 
architecture and a new data processing 
system called STAN (Système de Traitement 
Acoustique Numérique, or digital acoustic 
data analysis system). Commander Laurent 
explained: “With the advent of the STAN, 
operators will bene�t from massively expanded 
surveillance capabilities, with the possibility 
of monitoring simultaneously up to 32 active 
and passive British Ultra and US Sparton 
sonobuoys. These new digital buoys will 
progressively replace the current types. They 
will o�er better detection performance in 
terms of range and a better angular precision 
than the DICASS, the LOFAR and the DIFAR. 
It will be a major step forward to track the 
latest generation of diesel-electric and nuclear 
submarines that are quieter and harder to 
detect than their predecessors, especially in 
complex natural environments - in shallow 
waters for example. Thales is also developing 
indigenous buoys for sovereignty reasons and 
they will probably be used on the Standard 6. 
The STAN will work with a speci�c software 
developed by DCNS/Naval Group. The new 
system, speci�cally designed for anti-ship 
warfare and anti-submarine operations, will 
prove highly powerful and highly e�cient.”

Standard 6 Atlantique 2s will all be �tted 
with either a MX-20D or a MX-20HD 
turret (the latter without a laser designator 
to reduce costs). The loss of one of the 
sonobuoy dispensers will be compensated 
for by an increased number of internally 
carried buoys released via the secondary 
dispenser reloaded from inside the cabin by 
a crew member, generally one of the two 
�ight engineers. The MX-20D/MX-20HD will 
be fully integrated into the aircraft weapon 
system, addressing the aforementioned 
issue of not incorporating a laser designator 
into the MX-20HD: the turret will be slewed 

onto a radar track at the �ick of a switch to 
visually identify a vessel, thus complementing 
the Searchmaster’s ISAR mode. The nose-
mounted Tango FLIR will be removed and 
replaced by a ‘shape’ and ballast to avoid 
aerodynamic and weight and balance issues.

New displays
The Atlantique 2 has been in service for over 25 
years and some of its systems are increasingly 
di�cult to support and repair. This is the case, 
for example, with the workstations in the 
main cabin as Commander Laurent explained: 
“As part of the Standard 6 upgrade, new 
workstations, with large colour touchscreens, 
have been adopted, helping give aircrews a 
better understanding of the tactical situation 
and a better ability to analyse sensor data. 
The tactical coordinator, the two acoustic 
sensor operators, the radar operator, the 
navigator and the radio operator will all get 
the new workstations. However, the electronic 
warfare operator who handles the ESM 
[electronic support measures] will keep his/
her old workstation, because the ESM suite 
will not be modernised as part of the Standard 
6 programme. For budgetary reasons, the 
upgrade does not cover communications 
systems either; due to �nancial constraints, 
choices had to be made and the comms 
[systems] have been judged su�cient for 
our current missions. The ELINT/COMINT 
[electronic intelligence/communications 
intelligence] systems are going to be  
upgraded independently.”

 
Towards service entry
Standard 6 trials are undertaken by a joint 
Dassault Aviation, French Navy and French 

Flight Test Centre team. According to the 
latest plan, trials should be completed in 2019 
and the �rst modernised aircraft delivered to 
the Navy later in the year. If everything goes 
according to the plan, initial operational 
capability should be declared in 2020 with 
full operational capability the following year. 
Atlantique 2 modernisation will be mainly 
carried out at the Cuers depot, in the south 
of France.

Trials have so far been a success. The radar 
has been successfully tested and sonobuoys 
have been dropped. The prototype has worked 
with frigates and submarines to carry out 
tests in realistic conditions, as part of a global 
approach to ensure the various systems could 
work together as early as possible within the 
trial programme. The contract, initially for 
�fteen aircraft and three options, has recently 
been con�rmed at eighteen aircraft. The four 
un-modernised airframes will remain available 
for training, pilot conversion and maritime 
surveillance missions.

The French Navy is busy preparing the 
Standard 6’s entry into service. The �rst 
Standard 6 crew began conversion training in 
September 2017 and the �rst aircraft is due to 
be delivered to the French Navy in mid-2019. 
The switch from the current Standard 5 to 
the Standard 6 will be spectacular in terms 
of operational capabilities. It should prove 
to be a decisive move, at least as signi�cant 
as the conversion from the Atlantic 1 to the 
Atlantique 2 in the 1990s. The Atlantique will 
remain a kind of ‘Swiss Army Knife’ for the 
French Navy until its replacement, possibly 
the Franco-German Maritime Airborne 
Warfare System, is introduced in the 2030s. 
AI

ABOVE & TOP RIGHT: Decoy �ares are deployed from 
fuselage-mounted containers.
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N
obody beats Somas Appavou 
in praising the qualities of the 
Airbus A350. Long before the 
Chief Executive O�  cer of 
Air Mauritius greeted the � rst 

aircraft of the new type on the island, he 
knew the jet inside out and much more 
intimately than most in the industry, including 
other carriers that ordered it, such as 
Ethiopian Airlines, now Africa’s biggest airline.

During an interview with AIR International 
at his o�  ce in Port Louis, capital of Mauritius, 
Appavou grinned: “It was me who sold them 
some of their A350s.” The jovial Mauritian, 
who until 2000 headed strategy and 
planning at Air Mauritius, worked for Airbus’ 
commercial sales team in Dubai handling 
Africa, India and the Middle East.

Appavou returned to his home island in 
2017 to become CEO of Air Mauritius, and 
of course he is immensely satis� ed with the 
current two A350s in the airline’s � eet. He 
acknowledged: “It has a very high dispatch 
reliability and the fuel burn is as low as 
promised, 15% less than the A340.”

When the � rst aircraft arrived in October 
2017, the event was televised live and the 
prime minister gave a speech. That’s how 
important this event was for the whole 
island nation.

A350s and A330-900s
The two A350-900s are currently � ying on 
daily routes from Mauritius to Johannesburg 
and sometimes on short, 30-minute hops 
to neighbouring Réunion Island, a French 

overseas department. The aircraft also serve 
Paris CDG, from where it is used by many 
transfer passengers from all over Europe.

With most hotels on Mauritius positioned 
in the luxury segment, the premium market 
plays an important role in Air Mauritius’ tra�  c 
mix. That’s why the airline’s A350s o� er a fully 
� edged business class with 28 seats in 1-2-1 
arrangement, plus 298 economy seats. The 
aircraft o� er free Wi-Fi – if there is satellite 
connectivity, which is often lacking above the 
Indian Ocean.

Air Mauritius will receive four more A350s, 
but it has pushed out deliveries to 2023. 
Instead, the island airline will receive two 
A330-900s from Toulouse, meaning the 
carrier will be among the � rst operators of the 
latest A330neo variant.

Small island, big jets

Two A330-202s, including 3B-NPL 
(msn 1057), have served Air Mauritius 
since the late 2000s. The carrier is 
set to become an early operator of 
the next-generation A330-900.
Air Mauritius
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Appavou explained: “We bought the 
A330-900s for routes that don’t need the 
range of the A350. The A330s will go to 
Asian cities, as well as Perth in Australia 
and Geneva.”

When the new A330neos arrive, four of the 
airline’s current six A340-300s will be phased 
out; two A340s it owns will receive a new 
cabin upgraded to A350 standards by the end 
of 2018.

These two remaining A340s will continue 
in service for a few more years until they 
are replaced by the last two A350s by 2023. 
Appavou con� rmed: “For long haul, we 
then have the number of aircraft to do the 
job. We will not order beyond six A350s. 
Our focus is now to expand Mauritius as a 
regional hub.”

Seeking schedule stability
Mauritius is booming as a tourist destination. 
The island, in the southern Indian Ocean, is 
home to 1.26 million inhabitants. It received 
1.34 million visitors in 2017, and in 2018 
another 1.41 million tourists were expected.

However, the high seasonality of the 
tourism trade is a problem, as most 
sun-seekers arrive during the European 
winter. Appavou acknowledged: “We need 
stability in our schedule and to be less 
dependent on seasonal travel, as is very 
common in tourism.”

Furthermore, competition gets particularly 
heated in winter, with carriers such as Alitalia, 
Austrian, Edelweiss, KLM and Lufthansa all 
appearing on the island during the peak 
season. From the UK, Air Mauritius � ies 

year-round up to three times weekly from 
London Heathrow, while British Airways and 
TUI Airways serve the island year-round from 
London Gatwick.

The two biggest players behind the 
national carrier are Emirates, which operates 
two A380s with the 615-seat cabin layout 
daily, and Turkish Airlines, which also has 
daily � ights. Emirates has a code-sharing 
agreement with Air Mauritius and the airline 
gets cheap allocated seats it can sell itself, a 
lucrative deal for the Mauritian carrier.

The competition with Turkish is a di� erent 
matter. Appavou said: “We are pressured 
by external powers to do Open Skies, but 
this is not the way it can be done. Turkey 
doesn’t even have a bilateral agreement with 
Mauritius. Turkish Airlines � ies here under 

Air Mauritius operates its 
� rst two A350s and aims to 
establish its home base as a 
hub between Africa and Asia. 
By Andreas SpaethSmall island, big jets



an interim agreement they pushed through. 
Eighty per cent of their passengers are from 
Europe, not only taking tra�c from us but also 
from other European carriers.”

This is especially threatening for an island 
carrier with a naturally limited home market 
dominated by tourism. While there are upwards 
of a million passengers arriving in Mauritius 
from abroad every year, only about 250,000 
Mauritians begin their journey from here. The 
CEO noted: “We don’t have the economies of 
scale to compete with Emirates or Turkish, and 
we can compete even less on price.”

Competition has become tougher in the 
last few years, through carriers such as Turkish 
utilising Sixth Freedom tra�c rights, like 

taking Brits via Istanbul to Mauritius, and also 
through the increased presence of national 
carriers like Lufthansa and BA. The �gures are 
clear. While Air Mauritius had a market share 
of 54% at its home airport in 2007, it shrank to 
just 44% a decade later. Appavou said: “We are 
still adapting to that new world.”

Bridge between Africa and Asia?
For many years, the idea has been to turn 
Mauritius into a global gateway to tap into 
tra�c streams beyond the pure tourist market 
to and from the island.

Appavou said: “Our only chance to remain on 
the market is to position ourselves as a bridge 
or hub between Africa and Asia.

He addedL “We have to tap into another 
segment, connecting tra�c.”

Currently, only 7–10% of the carrier’s 
passengers use Mauritius just to change 
�ights. Turning the idea of a global gateway 
into reality seems a bit farfetched, according 
to the analysts at the Centre for Aviation. A 
2016 report from the consultancy said: “A 
much bigger Air Mauritius is required if the 
country is to succeed at becoming a bridge 
between Africa and Asia . . . ultimately [it] will 
need a signi�cantly larger �eet to support 
ambitious hub aspirations.”

Currently, the island airline is the fourth 
largest sub-Saharan African carrier and, in 
terms of the number of Asian destinations, 
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Air Mauritius’ �rst Airbus A350-941 3B-NBP (msn 145), pictured on delivery in 2017. The airline will receive four more examples over the coming years. Airbus

Airbus A340-313X 3B-NBE (msn 268) has been used by Air Mauritius since April 1999. Most of the airline’s A340s are to be phased out, although two will be retained 
for a few more years and be upgraded with a new interior. Air Mauritius



even larger than market leader Ethiopian. Air 
Mauritius serves four Chinese cities plus Hong 
Kong, Kuala Lumpur and its new strategic Asia 
hub in Singapore, where it cooperates directly 
with Changi Airport to create connectivity.

One problem is the low frequencies. There 
are only 20 weekly � ights to 12 Asia-Paci� c 
destinations, including India and Perth in 
Australia, while Ethiopian, for example, serves 
its seven Asian destinations daily.

The other obstacle on the way to 
become a bridge between Africa and Asia 
is the currently tiny route network on the 
African continent. While Air Mauritius serves 
three cities in South Africa, among them 
Johannesburg with daily � ights, it serves only 
Nairobi, Maputo and Dar es Salaam besides. 
It is too few destinations and frequencies to 
create meaningful transfer connections.

The airline also lacks suitable aircraft. 
Appavou said: “We see our catchment area 
in a radius of about six � ight hours around 
Mauritius, and to build up such a network 
we need single-aisle aircraft. Today we serve 
routes of up to seven hours, like to Mumbai 
or Cape Town, with the A319, but in the 
same radius are Singapore, Kuala Lumpur, 
Bangalore, Chennai or some other points 
in Africa like Luanda. These are all possible 
points for our expansion.”

There is enough tra�  c within this zone 
that the airline can tap into. While Air 
Mauritius currently only operates two 
elderly A319s alongside its widebody � eet, 
the process to order more, smaller aircraft 
has started. Appavou revealed: “We are at 
the beginning of the evaluation process to 
order four to six new single aisle aircraft; a 
� rm decision can be expected by autumn 
2019 at the latest. We are looking at the 
A320neo, 737 MAX, Embraer E-Jets E2 and 
the A220.”

Appavou knows his main task: “We have to 
increase our passenger volumes in order to 
maintain our stability, while yields are always 
decreasing and costs going up by 3–4% 
every year.”

At least for 2018 this seems to have worked, 
as the airline expects to carry 1.7 million 
passengers versus 1.5 million the previous 
year. AI

Air Mauritius facts and � gures
IATA code MK

ICAO code MAU

Ownership 51% Air Mauritius Holdings, 8.37% government of Mauritius, 4.54% State Investment 
Corporation, 4.28% Rogers & Company, 2.78% Air France, 2.56% Air India

Operations started August 1972

Employees c. 2,300

Passengers carried 2018 – 1.8 million (estimate), 2017 – 1.49 million, 2016 – 1.37 million

Fleet 3 ATR 72s, 2 Airbus A319s, 2 Airbus A330-200s, 6 Airbus A340-300s, 2 Airbus 
A350-900s

Aircraft orders 2 Airbus A330-900neo, 4 Airbus A350-900

Hub Sir Seewoosagur Ramgoolam International�Airport, Mauritius

Route network One domestic destination (Rodrigues), as well as three others in the Indian Ocean, 
Perth in Australia, � ve cities in Africa, seven in East Asia as well as Paris-CDG, 
London Heathrow, Amsterdam and Geneva (seasonal) in Europe

Financial results 2017 – €27.6 million pro� t, 2016 – €16.5 million pro� t, 2015 – €22.9 million loss
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BELOW: Air Mauritius operates two Airbus A319-112s, including 3B-NBH (msn 1936) seen here, for short-haul 
services. The carrier intends to place an order for new single-aisles within the next year. Air Mauritius

ABOVE: The premium market means Air Mauritius’ long-haul aircraft feature 28 business class seats in a 
1-2-1 layout. Andreas Spaeth
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B
etween September 24 and October 
12, a dozen locations in the middle, 
eastern and northern parts of the 
Netherlands were the location 
for the combined Army-Air Force 

exercise Falcon Autumn, held annually to train 
11 Air Manoeuvre Brigade (11 AMB).

There are a number of components 
within 11 AMB comprising 11 Luchtmobiele 
Brigade (11 LMB, 11 Air Mobile Brigade) 
of the Koninklijke Landmacht (KL, Royal 
Netherlands Army), elements of the Defence 
Helicopter Command (DHC) and 336 
Squadron of the Koninklijke Luchtmacht 
(KLu, Royal Netherlands Air Force). The latter 
operates two C-130Hs and two C-130H-30s 
from Eindhoven Air Base. Of the helicopter 
squadrons within DHC, three are particularly 
committed to supporting 11 LMB operations: 
298 Squadron with its 11 CH-47D and two 
CH-47F(NL) Chinooks at Gilze-Rijen Air Base; 

co-located 301 Squadron with 20 AH-64D 
Apaches; and Fort Hood, Texas-based 302 
Squadron, operating eight AH-64Ds and four 
CH-47F(NL)s from Robert Gray Army Air�eld.

German participation
Of the 2,000 people taking part in or 
supporting Falcon Autumn 2018 at some 
stage, almost 1,750 were involved in the daily 
scenarios. Nearly half of them were Deutsche 
Heer (German Army) personnel serving in the 
Division Schnelle Kräfte (DSK, Rapid Forces 
Division). The large German participation is a 
direct result of the close cooperation between 
the Dutch and German armies, which combine 
their operations and training in several 
integrated bi-national units. The Dutch 11 LMB 
was fully integrated in the German DSK in June 
2014, making it a more than 11,000-strong 
unit with a German commander and a Dutch 
deputy commander. Despite the integration, 11 

LMB remains entirely based at Schaarsbergen 
and Assen in the Netherlands. Unlike 11 
LMB, the air elements within the Dutch Air 
Manoeuvre Brigade do not report to the DSK – 
the DHC and 336 Squadron remain under KLu 
command.

Created in 2014 and headquartered in 
Stadtallendorf, the DSK is the parent unit of the 
German Luftlandebrigade 1 (1 Airborne Brigade) 
in Saarlouis, which comprises two parachute 
infantry regiments – Fallschirmjägerregiment 
26 in Seedorf and Fallschirmjägerregiment 31 
in Zweibrücken – and several smaller units. All 
three operational helicopter regiments of the 
Heeres�ieger (Army Aviation) are also part of 
the DSK: two transport helicopter regiments 
operating the NH90 TTH (Tactical Transport 
Helicopter) – Transporthubschrauberregiment 
(TrspHubschrRgt) 10 ‘Lüneburger Heide’ 
at Fassberg and TrspHubschrRgt 30 at 
Niederstetten – and the sole attack helicopter 

Air manoeuvres

Former Luftstreitkräfte der Nationalen 
Volksarmee Aero L-39ZO Albatros NX139LE is 
used by Groningen-Eelde-based contractor 
Skyline Aviation to supply airborne intelligence, 
surveillance and reconnaissance and electronic 
warfare services to the exercise management. 
All images by Kees van der Mark
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This year’s Falcon Autumn, the 
Dutch Air Manoeuvre Brigade’s 
largest annual exercise, 
di�ered from previous editions 
in several respects, as Kees van 
der Mark  found outAir manoeuvres

regiment, Kampfhubschrauberregiment 
(KpfHubschrRgt) 36 ‘Kurhessen’ at Fritzlar 
with its EC665 Tigers. TrspHubschrRgt 30 will 
�y the Heeres�ieger’s last 29 UH-1D Hueys 
that will continue to equip SAR stations at 
Niederstetten, Holzdorf and Nörvenich until 
late 2020.

Roughly half of the 800 German soldiers in 
Falcon Autumn 2018 were ground troops. The 
remainder was assigned to the Heeres�ieger 
composite squadron temporarily based at 
Militair Luchtvaart Terrein (MLT) Deelen, the 
former air base located adjacent to the 11 LMB 
barracks in Schaarsbergen that today acts as a 
relief landing ground for DHC helicopters. The 
deployment of eight NH90s, ten aircrews plus 
support personnel for Falcon Autumn was a 
shared commitment of TrspHubschrRgt 10 
and TrspHubschrRgt 30. Four NH90s took part 
in the daily operational missions, the other 
four served as support aircraft and reserves.
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Other air assets
Dutch air assets in Falcon Autumn 2018 
included six AH-64Ds from 301 Squadron 
and four CH-47Ds from 298 Squadron, plus 
an additional two spare aircraft of each type. 
The Dutch helicopters operated alongside 
the German NH90s in a separate composite 
squadron at Deelen. A single C-130H-30 
from 336 Squadron � ew from its home base 
Eindhoven. A Luftwa� e C-160D Transall from 
Lufttransportgeschwader (LTG, Air Transport 
Wing) 63 at Hohn Air Base was on standby to 
take part if required but did not participate in 
the end. Pairs of Belgian Air Component F-16s 
supported ground troops during the exercise 
on several occasions. Their role included 
(simulated) suppression of enemy air defences 
(SEAD). German Tornados were scheduled 
to participate in a similar role. The KL’s Joint 
Intelligence, Surveillance, Target Acquisition 
and Reconnaissance Command (JISTARC) 
also set up one of its X-200 ScanEagle 
unmanned reconnaissance systems in the 
Marnewaard area to support the ground 
troops. Groningen-Eelde-based contractor 
Skyline Aviation supplied airborne intelligence, 
surveillance and reconnaissance (ISR) and 
electronic warfare (EW) using their L-39ZO 
Albatros and Learjet 36A.

Scenario
11 AMB reached operational readiness in 
October 2003 and since then both 11 LMB 
and DHC squadrons have been – and in some 
cases still are – heavily involved in NATO 
and UN-led international missions, including 
lengthy deployments to Afghanistan, Iraq 
and Mali. These contingencies repeatedly 
prevented larger exercises like Falcon 
Autumn and the slightly smaller Falcon 
Spring from going ahead. When they were 
held, their scenarios focused mainly on 
peace keeping operations. But in the light of 
recent international developments, 11 AMB 
has shifted its attention to protecting the 
Netherlands and its NATO allies.

This renewed focus was re� ected in this 
year’s exercise, according to army Major 
Steven Vermeulen, ground operations o�  cer 
within the DHC sta�  and one of the project 
o�  cers for Falcon Autumn 2018: “This year’s 
exercise centred around NATO’s Article 5 
principle, in which an armed attack against 
one or more-member states is considered an 
attack on all. So instead of writing a scenario 
based on counter-insurgency operations 
like we did in previous exercises, we focused 
more on conventional warfare between two 
regular armed forces that are more or less 
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As if emphasising the spirit of 
cooperation between Germany 
and the Netherlands, this mixed 
formation comprises Heers� ieger 
NH90 TTHs and CH-47D Chinooks 
from the Koninklijke Luchtmacht. 
The transport element is escorted by 
a Dutch AH-64D Longbow Apache.

equal. The opponent that invaded one of 
the NATO member states – located in the 
Marnewaard training area in the northern 
part of the Netherlands – was the imaginary 
country Gardineria. Its regular troops were 
supported by an insurgency group called 
the Black Wolves. This subversive proxy unit 
operated in non-occupied territory to disrupt 
the operations of the Dutch-German force 
tasked with expelling the enemy from NATO 
territory. The scenario included current-day 
elements like cyber-attacks, the use of social 
media and small drones.”

Operating together
The Dutch and German helicopters arrived 
at MLT Deelen, called staging area Baseball in 
the scenario, on September 24-25. Among 
the DHC pilots � ying in Falcon Autumn was 
Captain Harmen, one of 298 Squadron’s � ight 
commanders. He said: “Although we have met 
some of the participating NH90 pilots during 
NATO and EDA [European Defence Agency] 
courses, this was the � rst time our Chinooks 
and German NH90s have � own side-by-side 
in an exercise like this. Our ways of operating 
are largely similar but di� er in many aspects 
too. We used the � rst week of the exercise to 
get used to each other’s platform’s capabilities 

and tactics, techniques and procedures [TTPs]. 
During the � rst two days at Deelen we had 
several lengthy meetings to discuss and align 
them. We sometimes use di� erent handbooks 
for procedures, we had to check aspects like 
weather limits, but also the number of daily 
working hours allowed in peacetime and many 
other things. It was important to sort these out 
before we started � ying.”

The Chinooks and NH90s � ew combined, 
yet still relatively small missions to training 
areas in the vicinity of Deelen on Thursday 
and Friday, September 27-28. This allowed 
both aircrews and ground troops to get used 
to working with another helicopter type. It 
was also the � rst occasion for the helicopter 
crews to � y with the other nation’s vehicles 
as sling loads. The necessary clearances for 
this were arranged in the months preceding 
the exercise. “One of the main goals in those 
� rst days was to train landing zone operations. 
We also practiced enroute procedures and 
cooperation of the NH90s with our Apaches,” 
said Capt Harmen.

Transport helicopters compared
The NH90 has both advantages and 
disadvantages compared to the larger, but 
relatively aged CH-47Ds of 298 Squadron, 
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which will be replaced by new F-models 
from 2020. Capt Harmen said: “The NH90 
has a state-of-the-art cockpit built around 
the mission management computer. It gives 
the pilots a really nice digital overview of 
all necessary information, whereas we still 
use hardcopy maps and documents in our 
Chinook Deltas.”

The NH90 is equipped with the laser-based 
electro-optical system MilOWS (Military 
Obstacle Warning System) that is able to 
detect obstacles in the �ight path of the 
helicopter, even thin wires that are di�cult to 
see with the human eye, at a distance of more 
than 1km (800 yards). Images of the landscape 
are projected on the visor of the pilot’s helmet 
or a multi-functional display in the cockpit. An 
acoustic alarm sounds when an obstacle – or 
the ground – is dangerously close. MilOWS 
was certi�ed for use on the NH90 in June 
2013, and seven of the eight NH90s in Falcon 
Autumn had the system �tted.

In terms of payload, the Chinook and NH90 
are in a di�erent league. Capt Harmen said: 
“I consider the limited payload of the NH90 
to be its biggest disadvantage. During this 
exercise, it could either carry a modest sling 
load – its weight limited to 1,000kg (2,205lb) 
when carrying maximum fuel – or up to ten 
soldiers with full gear, but not both at the 
same time. We lifted up to 7,000kg (15,432lb), 
38 fully equipped soldiers plus a vehicle as 
sling load.” Harmen added: “When �ying a mix 
of four NH90s and four Chinooks, we could 
deliver close to 200 people and four vehicles 
in a single wave.”

Missions
With the �rst week used as a familiarisation 
period, the exercise scenario unfolded in the 
second week with air raids on locations in 
non-occupied territory – dubbed Trutta in 
the scenario – where the Black Wolves were 
active. In these rapid raids, up to 170 infantry 
soldiers were �own in from Deelen to 
neutralise the insurgents. They were dropped 
o� and picked up again by up to four NH90s 
and four Chinooks, while receiving air 
cover from Apaches throughout the raid. 
The locations included a steel factory in 
Terwolde, a military depot in Coevorden, the 

former Twenthe Air Base and the military 
training ground at Vlasakkers/Leusderheide. 
To allow di�erent companies to exercise at 
these locations, most were raided at least 
twice. Apart from their escort missions, 
groups of two to four Apaches �ew air attack 
sorties to take out static and dynamic targets 
in enemy territory.

Towards the end of this week, attention 
shifted to the KL’s Marnehuizen training village 
in the Marnewaard area, where the Gardineria 
Armed Forces’ division headquarters was 
located and where the battle to seize this last 
stronghold would take place during the �nal 
week of the exercise. In preparation for this, 
the Hercules dropped path�nders at night, 
who prepared the landing zones Maroon 1 
and Maroon 2 in the Marnewaard area. The 
Hercules also used the cargo delivery system 
to drop supplies by parachute over Deelen 
and Twenthe.

To enable the helicopters to �y as low as 
possible to evade radar and surface-to-air 
missile threats, temporary low-�ying areas and 
corridors were created for the exercise. A high 
percentage of the operations were carried 

Two Dutch CH-47D Chinooks 
from the Koninklijke 
Luchtmacht’s 298 Squadron 
demonstrate their utility for 
assault operations during 
Falcon Autumn 2018

A Heers�ieger NH90 TTH and two Koninklijke Luchtmacht 
CH-47D Chinooks wait on the ground for troops, while above 
them a Dutch Apache Longbow keeps an eye out for trouble.  
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out in the evening, sometimes until midnight. 
Major Vermeulen told AIR International: “I 
would estimate that nearly half of the missions 
were � own during dusk and in the dark.” 

The � nal battle
The � nal battle began on Monday, October 
8, when about 600 ground troops, dozens of 
German and Dutch vehicles, other equipment 
and supplies were airlifted to the Marnewaard 
area by eight transport helicopters – escorted 
by four Apaches – in four waves in the 
afternoon and evening; additional waves were 
� own the next day. For this purpose, forward 
operating base (FOB) Chevrolet was created 
close to enemy territory at the military training 
ground De Haar near Assen, some 50km (31 
miles) south of the Marnewaard area. The FOB 
comprised two large � elds acting as pick-up 
zones, plus a third that accommodated a 
forward arming and refuelling point (FARP) 
with six hot refuelling spots and another 
six cold refuelling/parking spots for the 
helicopters. Although commanded by a KLu 
o�  cer and supervised by DHC air tra�  c 
control personnel, the FARP was essentially 
a combined Dutch-German e� ort, with both 
nations supplying fuel trucks, � re and rescue 
vehicles and personnel.

After a � nal raid on a former munition 
factory in Munnekezijl in the evening of 
October 9, all ground troops and equipment 
were airlifted back to De Haar and eventually 
returned to Deelen on October 10, e� ectively 
ending Falcon Autumn 2018 operations.

Looking ahead
As might be expected with large-scale exercises 
of this type, not everything went according 
to plan during Falcon Autumn 2018. This was 
partly due to the cancelled participation of 

two companies and the consequent reduced 
number of ground troops. Inevitably, some 
missions had to be cancelled due to weather 
or technical issues. But in general, the exercise 
was a success and there was a lot of training 
value for all involved.

The integrated training of German and Dutch 
forces is regarded by many as the biggest 
bene� t of this exercise. Captain Harmen said: 
“We will certainly be operating together more 
often in the future, also during operational 

deployments. That is why it is important to 
continue training together. During this exercise 
our German colleagues learned a lot from our 
way of operating, and the other way around.”

Another major chance for the Dutch and 
German rapid forces to train together will 
be during exercise Green Gri�  n, to be held 
in Germany in May 2019. The lessons learnt, 
and experience gained during Falcon Autumn 
2018 will undoubtedly be put to good use in 
that exercise. AI

Lockheed C-130H-30 Hercules G-273 of the 
Koninklijke Luchtmacht’s Eindhoven-based 336 
Squadron drops supplies by parachute during 
Exercise Falcon Autumn 2018.

A Koninklijke Luchtmacht AH-64D Apache Longbow from Gilze-Rijen-based 301 Squadron lands at a forward 
arming and refuelling platform during Exercise Falcon Autumn. Note the two AGM-114 Hell� re anti-armour 
laser-guided missiles on the weapons pylons.
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A
t Lakeland Linder Regional 
Airport in Florida there’s a small 
group of aircraft operated 
by the National Oceanic and 
Atmospheric Administration 

(NOAA) Aircraft Operations Center (AOC) 
with a very niche role.

Nine aircraft, comprising two Lockheed 
WP-3D Orions, one Gulfstream IV-SP, one 
Beechcraft King Air 350ER, one Turbo 
Commander and four DHC Twin Otters, are 
tasked with protecting lives and property in 
the United States, contributing to scienti�c 
research and conserving and managing 
coastal and marine resources.

The AOC is part of the NOAA O�ce of 
Marine and Aviation Operations and its aircraft 
operate nationwide. The King Air, Turbo 
Commander and Twin Otters study marine 
life populations, assess shoreline change, 
survey water resources and snow, undertake 
air chemistry studies and remote sensing 
projects, and support emergency responses 
to natural disasters.

Hurricane hunters
The WP-3Ds and GIV-SP undertake the unit’s 
most high-pro�le work. One of the NOAA’s 
primary functions is weather forecasting and 
warning of dangerous weather. The agency 
has di�erent tools for forecasting tropical 
storms and hurricanes, including ground-
based remote sensing stations and satellites.

These methods have obvious limitations, 
however; sensing stations are static and the 
laws of orbital mechanics mean passes by 
satellite over a storm system are inevitably 
limited to speci�c times. Aircraft can play a key 
role in �lling the gaps by �ying directly into 
and above storm systems, gathering quality 
data to improve the accuracy of forecasts and 
warnings and therefore aid public agencies in 
coping with major storms.

This is where the AOC at Lakeland comes 
in. Three of the centre’s nine aircraft are used 
for this data collection role: two Lockheed 
WP-3D Orions, also known as the ‘hurricane 
hunters’, and a Gulfstream IV-SP. The WP-3Ds, 
N42RF (c/n 5622), nicknamed ‘Kermit’, and 

N43RF (c/n 5633) ‘Miss Piggy’, were both 
obtained new from Lockheed back in the 
1970s and GIV-SP N49RF (c/n 1246) ‘Gonzo’ 
was acquired in 1996.

Over the years, these aircraft have operated 
above the Arctic and Alaska, most regions 
of the United States and into the Caribbean, 
supporting hurricane and tropical storm 
research in the Atlantic, Caribbean, Gulf of 
Mexico and the eastern Paci�c.

Fuselage and tail radars
The three aircraft are equipped with an 
array of scienti�c instruments and recording 
systems. Key instruments on the WP-3Ds 
are a 360o C-band lower fuselage radar and 
an X-band tail Doppler radar (TDR); these 
aircraft are the only ones in the United States’ 
nationwide ‘hurricane hunter’ �eet equipped 
with both fuselage-mounted and tail-
mounted radars.

Lieutenant Commander Adam Abitbol, a 
WP-3D pilot with the NOAA, explained to 
AIR International that the lower-fuselage 

Riders of the storms

The WP-3Ds can �y for more 
than nine hours and range 
out to more than 2,500 
nautical miles in their storm-
chasing �ying activities. 
Lt Kevin Doremus/NOAA
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National Oceanic and Atmospheric Administration 
Air Operations Center WP-3D Orions �y into 
hurricanes to help provide warnings to authorities. 
Mark Broadbent  reports

Riders of the storms

radar scans the storm horizontally and the 
TDR scans vertically. By sweeping together, 
the radars produce a cross-sectional 
view of the storm that looks similar to an 
MRI scan, pro�ling the storm’s layers and 
internal structure.

Publicly available information about the 
radars from the NOAA’s Hurricane Research 
Division (HRD) explains further: “The major 
drawback of the lower-fuselage radar is the 
large vertical beam width [4.1 o] which causes 
inadequate illumination of the targets in the 
beam . . . At close range there is little loss 
because the radar beam is narrow enough 
to be totally within the strong re�ectivity 
region at lower altitudes in the storm. As 
range increases, the height of the centre of 
the beam increases and more of the beam is 
un�lled or �lled with the less re�ective portion 
of the storm. This problem can be solved by 
compositing a number of radar sweeps in 
time over a �xed domain.

“The major drawback of the tail radar is . . 
. X-band radars su�er from intervening rain 

attenuation which limits the maximum range 
at which Doppler estimates are obtained. This 
problem is remedied by �ying close to the 
area of interest.”

Sensors and dropsondes
The WP-3Ds also have fuselage-mounted 
analogue and digital �ight-level data sensors . 
There are cloud physics instruments in the 
form of 2-D and 1-D particle measuring 
probes mounted near the wing trailing edges, 
which sample the sizes of raindrops and ice 
crystals, and an aerosol sampling system.

Mounted on the lower fuselage is a 
downwards-pointing stepped frequency 
microwave radiometer (SFMR) and a C-band 
scatterometer (C-SCAT). 

The SFMR antenna passively reads the 
microwave radiation coming from the 
ocean surface, while the C-SCAT antenna is 
a microstrip phased array whose main lobe 
can be pointed at 20°, 30°, 40° and 50° o� 
nadir to produce conical scans of the ocean 
surface every two seconds. There is an air 

temperature radiometer and solar and infrared 
radiometers.

Four generators (three engine driven, one 
driven by the auxiliary power unit) provide 
electrical support for all these systems, with 
each generator supplying 120V three-phase, 
400Hz power and 90KVA maximum power.

The WP-3D crews also drop expendable 
sensors through a launch tube including GPS 
dropsondes that, Lt Cdr Abitbol said, “fall into 
the column of air and report back all the state 
variables, the temperature, pressure, humidity, 
speed, wind direction”.

Bathythermographs are dropped to 
measure ocean temperature and expendable 
SFMRs are released to sense wind speed at the 
ocean surface by measuring and computing 
radiation emitted by the sea foam created by 
the high winds at the surface.

The Orions are also able to drop a small 
expendable unmanned system called Coyote, 
which is controlled remotely, either from the 
crew aboard the WP-3D or from a ground 
control station.
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The GIV-SP has a TDR system, a �ight-
level data sensor and the ability to drop GPS 
dropsondes.

Using the data
Lt Cdr Abitbol explained how the Orions and 
Gulfstream work together to collect data. The 
WP-3Ds �y directly into the storm, typically 
at altitudes of between 8,000ft and 10,000ft, 
with the GIV-SP keeping station at higher 
altitude, about 45,000ft.

He said: “They’re able to get a very accurate 
vertical pro�le of the atmosphere by releasing 
dropsondes from 45,000ft. The WP-3D does 
the exact same thing with the exact same 
instruments, but we’ll drop from 8,000ft.”

The result is a complete vertical pro�le of 
the storm from high to low altitude, with the 
data from the GIV-SP complementing that 
acquired by the WP-3Ds from lower down.

All the information gathered by the sensors 
is initially assessed by scientists on board. 
Aircraft-satellite data links transmit data to 
the NOAA’s National Hurricane Center and 
National Centers for Environmental Prediction 
every 15–30 minutes where it is analysed by 
sctientists using bespoke software developed 

by the HRD. The data, together with 
information from other collection sources, 
including ground units and satellites, enables 
forecasters to visualise the storm’s structure. 
The results feed the models used to produce 
storm forecasts.

Lt Cdr Abitbol highlighted the value of 
the information collected by the WP-3Ds 
and GIV-SP: “Our data is directly responsible 
for some of the real-time updates tracking 
a storm’s intensity. It provides a lot more 
precision, a lot more resolution to the �delity 
of the track, which helps to give some 
additional warning.”

Flying missions
What the NOAA aircraft do during each 
mission is dependent on the speci�c tasking 
received by the AOC at Lakeland. Lt Cdr 
Abitbol said the end ‘customer’ will provide 
the centre with an outline of its requirements 
and an updated �x on the storm’s location 
and details of its expected track.

The NOAA AOC will in turn notify the end 
user about the WP-3D’s radius and how many 
passes of the storm the aircraft can undertake 
given the storm’s location relative to the 

operating base, and the aircraft’s range based 
on fuel and crew duty requirements.

Lt Cdr Abitbol explained: “Generally, we’ll 
get four passes through the hurricane on one 
�ight, although that can change depending 
on the mission and on how far away [the 
hurricane] is and on how far the transit is.

“Each pass through the storm is about 210 
miles [337km] from start to �nish. We’ll start 
on the west side of the storm and �y about 
105 miles [169km] into the eye and then 
another 105 miles out to the eastern side. 
We’ll then reposition and do a pass from north 
to south, a pass from southeast to northwest, 
then a pass from southwest to northeast, 
basically cutting up the storm like a pizza.”

Demanding �ying
The WP-3Ds are well liked by their crews. This 
is not surprising given their payload capability, 
endurance and range, but Lt Cdr Abitbol, a 
former US Navy EP-3E pilot, says the aircraft’s 
most impressive quality is its handling in the 
intense stormy conditions the ‘hurricane 
hunters’ of the AOC �y into, conditions that 
most aviators routinely avoid rather than 
intentionally �y into.

NOAA Lockheed WP-3D Orion N42RF 
‘Kermit’ photographed in October 2016 
following a major overhaul and upgrades. 
Mike Mascaro/NOAA

Close cooperation between the crew is necessary in the challenging environment �ying into hurricanes. Here 
is the �ight deck of WP-3D N42RF during an August 2017 �ight into Hurricane Harvey. Lt Kevin Doremus/NOAA

The Orions will typically make four passes 
through a hurricane on one �ight from di�erent 
directions. This was the eyewall of Hurricane 
Katrina viewed from the WP-3D. NOAA
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He said: “The WP-3D is built like a tank. It’s 
a turboprop, so there’s instantaneous thrust; 
there’s no spool time like you �nd with a 
turbofan. It was built to be an all-weather 
aircraft and so its ability to �y through large 
volumes of water makes it ideally suited to 
�y in a storm. It’s a beautiful plane to �y; it 
continues to surprise me as to how well built 
and resilient it is in that environment.”

The WP-3D’s rugged qualities do not mean 
�ying around and within tropical storms is any 
less di�cult, of course. Lt Cdr Abitbol said: 
“Mature tropical cyclones can be challenging 
to �y; we’re �ying right through the centre 
of the storm,” so crew coordination is clearly 
hugely important.

On the WP-3D there are two pilots, a �ight 
engineer, a navigator, the �ight director, two or 
three engineering and electronic specialists, a 
radio/avionics specialist and up to 12 scientists.

Lt Cdr Abitbol emphasised the level of 
teamwork required on data-gathering 
�ights: “This is especially evident during the 
penetration passes through the storm. We 
delegate the authority to use the power levers 
to our �ight engineer. The pilot is in the left 

seat �ying the mission; he’ll have both hands 
on the yoke.

“The �ight engineer will be controlling 
the throttles and the right-seat pilot will be 
backing up the controls and coordinating the 
communications with the �ight director in the 
back, as well as ensuring our altitude, airspeed 
and track are all accurate and where they 
need to be.

“There’s a lot of talking back and forth. We 
all know each other well and can anticipate 
each other’s motions. All of that combined 
helps us set up the aircraft and maintain 
altitude, airspeed and track as closely as 
possible to that intended, even during periods 
of extreme turbulence.”

The NOAA AOC currently has seven 
WP-3D pilots, four �ight engineers, four 
navigators and four �ight directors, which 
sta�s two crews (each crew has three pilots, 

two engineers, one navigator and one �ight 
director). The GIV-SP is currently sta�ed by 
three pilots and one �ight director, but there 
are no navigators and �ight engineers on 
that aircraft.

Research platform
The AOC’s aircraft are used for more than just 
hurricane research. The instrumentation on 
the WP-3Ds makes them versatile and highly 
capable aircraft for gathering data, too, so 
‘Kermit’ and ‘Miss Piggy’ are frequently used 
outside the hurricane season to support 
atmospheric and air chemistry studies and 
research into climate trends.

The AOC recently supported NASA’s 
ongoing Operation IceBridge project to 
observe, measure and image changes in polar 
ice, with N43RF ‘Miss Piggy’ deploying to 
Kangerlussuaq in Greenland for the research 
�ights. Each winter, the WP-3Ds study ocean 
winds, typically �ying from Halifax in Nova 
Scotia or, in the last couple of years, Ireland.

The Orions have also operated over Kansas 
to support ongoing studies into ‘supercell’ 
thunderstorms (speci�cally, mesoscale 

convective systems that can spread across an 
entire state, last more than 12 hours and reach 
an altitude of up to 50,000ft). Lt Cdr Abitbol said 
the WP-3Ds will return to this project next year.

Meanwhile, the GIV-SP is supporting the 
NOAA’s GRAV-D (Gravity for the Rede�nition 
of the American Vertical Datum) project to 
rede�ne the gravitational baseline for the 
United States.

The equipment aboard the aircraft can be 
changed to ensure the aircraft are con�gured 
appropriately for each mission. Lt Cdr Abitbol 
said: “We have roll-on/roll-o� capability; 
we have a capability here at the AOC on 
engineering and fabrication where we can put 
operational instrumentation on the WP-3D 
within anywhere from six hours to four days.”

The NOAA’s aircraft are therefore kept busy 
with other work out of the storm season, 
which lasts from June 1 to November 30 
each year in the Atlantic and from May to 
November 30 in the eastern Paci�c.

Next year, though, the Orions will once 
again return to their primary task: �ying 
directly into hurricanes, their crews quite 
literally riding on the storm. AI

NOAA WP-3D Orion characteristics
Wingspan 99ft 8in (30.4m)

Length 116ft 10 in (35.3m)

Height 34ft 3in (10.4m)

Maximum take-o� weight 135,000lb (61,234kg)

Maximum landing weight 114,000lb (51,709kg)

Normal landing weight 103,880lb (47,119kg)

Empty weight 73,000lb (33,112kg) depending on scienti�c instrumentation

Maximum zero fuel weight 77,000lb (34,926kg)

Useful load 62,000lb (28,122kg)

Climb rate 3,000ft/min (15.24m/s) depending on payload

Speed 170–250kts (315–463km/h)

Range 2,500 nautical miles (4,630km) at low altitude, 3,800 nautical miles (7,037km) at 
high altitude

Endurance 9.5 hours at low altitude, 11.5 hours at high altitude

Ceiling 27,000ft (8,220m)

Crew Two pilots, �ight engineer, navigator, �ight director, two or three engineering/
electronic specialists, radio/avionics specialist and up to 12 scientists

Engines Four Rolls-Royce T56-14 turboprops, each rated at 4,600shp (3,430kW)

Data: NOAA

The view from inside Hurricane Matthew in 2016, as 
seen from WP-3D N43RF ‘Miss Piggy’. Terry Lynch/NOAA

Gulfstream IV-SP N49RF (c/n 1246) ‘Gonzo’, used 
for obtaining measurements from high altitude, 
departs Lakeland Linder Regional Airport in 
August 2017. Lt Kevin Doremus/NOAA

A �ight director on N43RF during the ocean winds 
project, one of the climate research projects in 
which the WP-3Ds are involved outside of hurricane 
season. Terry Lynch/NOAA
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Airbus upgrades NPAS 
H135 helicopters

ON NOVEMBER 12, 2018, Airbus 
Helicopters delivered the �rst 
of seven upgraded National 
Police Air Service H135s, under 
a £1.5 million contract signed in 
December 2017.

The contract equips and 

standardises the UK Police 
helicopter �eet’s night-vision 
capability. The upgrade includes 
new cockpit instrumentation, 
including �ight and mission 
equipment and new FENN700+ 
night-vision goggles. Ian Harding
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Leonardo sells 15 EMS 
AW139s in China
LEONARDO HELICOPTERS 
announced on November 5, 
2018, that it has taken orders 
for 15 AW139 helicopters 
con�gured for the Emergency 
Medical Services (EMS) role 
from Sino-US Intercontinental 
Helicopter Investment of 
China. Sino-US is the exclusive 
distributor of Leonardo 
helicopters in China.

The helicopters will be 
delivered to Kingwing General 
Aviation between 2019 and 2021.

The agreement with Sino-US is 
in addition to 34 AW119Kx Koala, 
25 AW109 Trekker and 24 AW139 
helicopters delivered in recent 

years and takes total sales of 
Leonardo helicopters in China to 
more than 185 cabs.

The EMS order was signed at the 
China International Import Expo in 
Shanghai, along with the signing 
of a heads of agreement covering 
a purchase and delivery plan for a 
further 160 helicopters of various 
types between 2019 and 2023, 
the establishment of a Leonardo 
Authorised Training Academy and 
a Completion and Customisation 
Centre. Leonardo Helicopters’ 
AW139 is a intermediate 7-tonne 
twin-engine helicopter powered by 
two Pratt & hitney Canada PT6C-
67C engines. Nigel Pittaway

New Zealiand’s �rst 
HEMS con�gured H145
HELICOPTER EMERGENCY 
Services New Zealand Limited 
has ordered two H145s for use 
in the helicopter emergency 
medical services (HEMS) role.

Airbus Helicopters announced 
the order in Auckland on 
November 13, 2018, and the 
cabs are due to be delivered 
in the second half of 2019 
for HEMS services on New 
Zealand’s South Island.

They will be operated by 
a consortium formed by 
Dunedin-based Helicopters 
Otago and GCH Helicopters 
in Christchurch and will 

complement existing Bk117 and 
EC145 helicopters in service.

Helicopters Otago’s Graeme 
Gale said: “The Airbus H145 was 
our natural choice for o�ering 
air ambulance services. Airbus’ 
industry-leading safety features, 
reliability, excellent space and rear 
clamshell doors, make the H145 
the perfect air ambulance, suited 
for any weather conditions.”

The order was placed in 
response to a call by New 
Zealand’s Ministry of Health to 
enhance its helicopter emergency 
medical services industry.  
Nigel Pittaway

Airbus Helicopters expands footprint in Japan
AIRBUS HELICOPTERS announced 
on November 29, 2018, that it will 
build a maintenance, repair and 
overhaul (MRO) facility adjacent 
to its existing complex in Japan’s 
Kobe Airport Facility.

The new facility will increase 
Airbus Helicopters’ capacity 
by 60%, allowing it to handle 
40 medium helicopters at any 
given time, and will include a 
hangar, administration o�ce and 
warehouse. Construction will 
begin in June 2019 and the facility 
is expected to become operational 
in November 2019.

Managing Director of Airbus 
Helicopters Japan, Olivier Tillier, 
said: “Japan is an important 
market for Airbus Helicopters. This 
additional facility is part of our 

growth plan in the country and 
demonstrates our commitment to 
strengthening our support for our 
customers’ �eets, while responding 
to their increasing demand for 
after-sale support services . . . 
We have been building up our 
capabilities in Kobe over the years 
and believe the site o�ers a lot 
of growth potential. With a larger 
capacity, we will be able to o�er 
our complete suite of support 
and services to our customers, 
spanning after-sales customer 
support, MRO, engineering, 
technical support, simulator 
training and warehousing.”

Airbus Helicopters has delivered 
more than 440 helicopters to 
Japanese customers since 1961. 
Nigel Pittaway
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Third Black Hawk for 
Polish National Police
POLSKIE ZAKLADY Lotnicze 
(PZL Mielec) announced on 
November 20, 2018, that it 
had signed a contract with the 
General Police Headquarters 
of Poland for the purchase of 
a third Sikorsky S-70i Black 
Hawk helicopter.

The Polish National Police 
ordered two Black Hawks in May 
2018 and they were due to enter 

service in December 2018. The 
additional helicopter is expected 
to be delivered in 2019.

Janusz Zakr�cki, PZL Mielec’s 
President, said: “I believe that the 
versatile, reliable and robust Black 
Hawk helicopter will secure the 
Police’s important operational 
needs and contribute to the 
security of the Polish people.” 
Nigel Pittaway
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Australia’s Flying 
Doctor receives 
�rst PC-24A

THE ROYAL Flying Doctor 
Service (RFDS) Western 
Operations division took 
delivery of its �rst Pilatus PC-
24 in a ceremony in Stans on 
November 26, 2018.

The �rst aircraft (HB-VSF, 
msn 105) is also the �rst 
PC-24 to be con�gured for 
the Air Ambulance role and 
was developed to meet the 
RFDS’ particular requirements 
for medevac missions 
throughout Australia.

RFDS CEO Rebecca 
Tomkinson said: “The RFDS 
Western Operations is proud to 
be introducing with Pilatus, the 
�rst Rio Tinto Life�ight PC-24 
into service in Australia. The 

innovative medical interior is the 
�rst of its kind in the world (and 
is) a game changer for patient 
outcomes and improving health 
care to regional and remote 
Australians.” 

The interior was �tted 
under a Supplemental Type 
Certi�cate (STC) held by 
Aero�ite AG, a Swiss company 
which specialises in aircraft 
medical interiors.

The aircraft is the �rst of �ve 
on order and will enter service 
in 2019, coinciding with the 
90 th anniversary of the RDFS. 
Deliveries to the organisation’s 
Central Operations division will 
also occur during 2019.  
Nigel Pittaway Global 7500 achieves 

FAA Certi�cation
BOMBARDIER ANNOUNCED 
on November 7, 2018, that 
its Global 7500 long range 
business jet has received Type 
Certi�cation from the US 
Federal Aviation Authority (FAA).

The certi�cation was expected 
to clear the way for the aircraft 
to enter service in late 2018.

Bombardier’s Vice President of 
Integrated Product Development 
for the Global 7500 and Global 
8000 programmes said: 

“Obtaining the Global 7500 Type 
Certi�cation from the FAA marks 
one of the �nal chapters in our 
very successful development 
programme.”

He added: “Achieving this 
latest milestone is a direct 
result of the commitment to 
excellence of the highly-skilled 
employees who worked on 
the programme and our solid 
collaboration with our suppliers.” 
Nigel Pittaway

Falcon 7X added to 
Planet Nine �eet
NORTH AMERICAN boutique 
ultra-long-range business aircraft 
charter operator, Planet Nine 
Private Air Limited (P9PA), added 
a third Falcon 7X, registered 
N919NE (msn 087), to its �eet in 
November, 2018.

The deal was arranged through 
aircraft broker and dealer 
Freestream Aircraft Limited and 
the Falcon 7X, in a 16-seat VIP 
con�guration, is based in Van 
Nuys, California alongside Planet 
Nine’s other two Falcon 7X aircraft.

Planet Nine’s co-founder and 
Head of Business Development, 
Matt Walter said: “We are 
proud to have achieved our 
initial goal of introducing three 
newly-refurbished 5,950 mile 
(9,575km) ultra-long-range 
Falcon 7X business jets into 

the market whilst at the same 
time assembling a world-class 
group of pilots, crew members 
and operational ground support 
personnel since being awarded 
our Part 135 Operating Certi�cate 
in June [2018].”

Planet Nine also achieved 
‘Wyvern Wingman’ accreditation 
with safety risk management 
specialist Wyvern Limited in 
October, 2018.

Bill Wulf, Planet Nine’s Chief 
Financial O�cer, said: “Obtaining 
Wyvern Wingman status was 
a very pleasing endorsement 
for us. As a group of dedicated 
aviation professionals, we are 
pleased to be accredited so early 
in our history, ful�lling Wyvern’s 
rigorous safety and maintenance 
requirements.” Nigel Pittaway

First �ight of ACJ320neo

AIRBUS CORPORATE Jets 
performed the �rst �ight of 
its ACJ320neo large cabin 
business aircraft in Hamburg on 
November 16, 2018.

The maiden �ight marked the 
start of a �ight test campaign which 
will focus on the features new to 
the latest version of the ACJ320neo, 
including additional fuel tanks in the 
belly of the aircraft and a greater 
cabin di�erential pressure.

The aircraft will be delivered to 
Acropolis Aviation in early 2019, 
before being �own to AMAC in 
Basle for cabin out�tting and 
repainting in customer colours.

ACJ President Benoit De�orge 
said: “The ACJ320neo �rst �ight 
heralds a new Airbus corporate 
jet era, delivering a range 
improvement that enables non-
stop travel between even more 
cities.” Nigel Pittaway

Airbus

Pilatus
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AS WE brie� y reported last month, 
it’s all change in the turboprops 
market after Bombardier sold 
the Dash 8 Q400 programme 
to Longview Aviation Asset 
Management (LAAM) in Canada, 
parent company of Viking Aircraft. 
What does the deal involve, why 
has it happened and what are its 
wider implications?

The deal, expected to conclude 
in 2019 after regulatory approval, 
involves LAAM acquiring all assets, 
intellectual property and type 
certi� cates associated with the 
Dash 8, covering the current-
production Dash 8 Q400 and 
the legacy Dash DHC-8-100, 
DHC-8-200 and DHC-8-300 
variants. LAAM will also assume 
responsibility for the worldwide 
product support business for all 
Dash 8s, a � eet numbering more 
than 1,000 aircraft either currently 
in service or due for production.

LAAM’s acquisition came 
two years after it purchased 
Bombardier’s amphibious 
aircraft programme, assuming 
responsibility for all product 

support, parts and maintenance 
activities on the CL-415 water-
bomber and variants and its 
CL-215 piston-engine and CL-215T 
turboprop predecessors. The 
company subsequently launched 
the CL-415EAF (Enhanced Aerial 
Fire� ghter) programme in May 2018 
to modernise legacy CL-215s and 
CL-215Ts, and it is also considering 
launching a new-generation � re-
� ghter called the CL-515.

Bombardier previously sold 
the type certi� cates for legacy 
de Havilland Canada/Canadair 
commercial piston and turboprop 
aircraft, comprising the Beaver, 
Otter, Twin Otter, Bu� alo and Dash 
7, to Viking Aircraft, which later 
launched the new-production 
Series 400 Twin Otter.

In this context, LAAM acquiring 
the Q400 clearly positions the 
company as the largest specialist for 
manufacturing and supporting a wide 
range of commercial turboprops, 
from airliners and specialist 
amphibians to utility aircraft.

It is an interesting niche. 
Longview Aviation Capital Corp 

Chief Executive O�  cer David 
Curtis said: “The Dash 8 is the 
perfect complement to our existing 
portfolio of specialised aircraft, 
including the Twin Otter and the CL-
215 and CL-415. We see enormous 
value in the Dash 8 programme, 
with these aircraft in demand and in 
use all around the world.”

LAAM said it will continue to 
operate the Q400 programme 
independently at its current 
Toronto Downsview production 
site. Downsview was sold by 
Bombardier earlier in 2018, but 
under the terms of a lease with the 
new owners and a licence from 
Bombardier, the production of 
Q400s will remain there until at 
least 2021.

Curtis added: “We are committed 
to a business-as-usual approach 
that will see no interruption to the 
production, delivery and support 
of these outstanding aircraft. With 
the entire de Havilland product line 
reunited under the same banner for 
the � rst time in decades, we look 
forward to working with customers, 
suppliers and employees upon 

close of the transaction to 
determine what opportunities lie 
ahead.”

Sales of Q400s have been slow 
recently. Bombardier’s most recent 
Q400 programme status report 
from September 30, 2018, shows 
only nine orders had been received 
by that point in the company’s 
� scal year to date, with 66 left in 
the backlog. Total orders since the 
aircraft’s launch in the mid-1990s 
numbered 610 units.

Richard Aboula� a, Teal 
Group Vice-President Analysis, 
is optimistic about the Q400’s 
prospects with LAAM/Viking. He 
told AIR International: “Lower 
overheads and greater company 
focus should make the Dash 8 
Q400 more successful in Viking’s 
hands. If they can meet airline 
expectations for product support, 
the Q400 should enjoy better sales 
numbers.”

Bombardier Commercial 
Aircraft Chief Executive O�  cer 
Alain Bellemare shed light on why 
the company divested the Q400 
during the recent Scotiabank 

Regional change

Bombardier is exiting the commercial turboprop business after agreeing to sell the Dash 8 programme. 
Sarmad Al-Khozaie/AirTeamImages
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Transportation and Industrials 
Conference in Toronto.

As part of an update on the 
business, he told investors: “We’ve 
been trying to look at solutions for 
a long time on the Q. We looked at 
taking costs down, we rebuilt the 
backlog quite a bit, so we kept the 
production line going; but when we 
started to look at the investment 
needed to keep the line going, we 
believed there were better ways to 
allocate capital than on a 20-year-
old Q400 product line.”

Bellemare said Bombardier didn’t 
want to keep putting capital into 
the Q400, especially after the sale 
of Downsview, and he described 
LAAM as “a perfect � t” for the Q400 
in that it is a Canadian company 
specialising in turboprops and with 
interest in the market.

The Q400 programme’s sale 
follows Bombardier earlier in 2018 
divesting majority control of the C 
Series to Airbus; that aircraft is now 
known as the A220. 

The CRJ is therefore now the 
only commercial airliner left in the 
Bombardier portfolio, so perhaps 
the biggest impact of the Q400’s 
sale is that it marks a further shift 
away from airliner production 
by the Canadian company as it 
streamlines its business.

During the Scotiabank 
conference, Bellemare insisted: 
“The CRJ is still a very good 
aircraft. We have the Atmosphere 
cabin now and the feedback from 
customers is very, very positive. 
We have a very large market, 1,500 
aircraft � ying today round the 
world.

“We’re trying to build the 
backlog, so we can work with the 
supply chain and take the costs 
down. We might look at partnering 
if it makes sense, but the primary 
focus is to strengthen the backlog 
so we have a longer-term view on 
this product line and then maybe 
we can do some avionics upgrades.

“We want to keep this line going. 
We believe there is value [in the 
market]; there are only two players 
in the [regional jet aircraft] industry, 
Embraer and us. We can compete 
. . . [the CRJ] is well integrated into 
our industrial system, so we’re 
going to try to make it work and 
we’ll see where it goes.”

Bellemare feels selling the Q400 
is the correct move. He said: “It 
doesn’t take anything away from 
the rest of our aerospace business. 
If anything, it makes us stronger, 
because we’ll be able to allocate 
future investment at the right 
place.” Mark Broadbent

THE SPANISH regional airline 
Binter Canarias has become the 
� rst European carrier to order 
the Embraer E195-E2, the largest 
model in the new E-Jets E2 range.

The airline has signed a � rm 
order with Embraer for three E195-
E2s and taken out purchase rights 
for two additional aircraft of the 
same model. The airline will receive 
its � rst aircraft in the second half 
of 2019.

Binter’s aircraft will be con� gured 
with 132 seats single-class. The 
three aircraft will replace the three 
Bombardier CRJ1000s Binter 

currently wet leases. The airline also 
operates 18 ATR turboprops.

The E195-E2 is due for 
certi� cation in the � rst half of 2019. 
The baseline E190-E2 entered 
service earlier this year and the 
smallest E-Jets E2 variant, the 
E175-E2, is due for certi� cation and 
service entry in 2021.

By the end of the third quarter, 
Embraer had received 130 orders 
for the E195-E2 comprising 73 � rm 
commitments and 57 options.

The E190-E2 has received 146 
orders (62 � rm, 84 options) so far. 
Mark Broadbent

THE INITIAL BelugaXL, F-WBXL 
(msn 1824) went to Airbus’ Bremen 
plant in November as part of the 
certi� cation and validation work 
for the new airlifter.

The jet carried out its maiden 
� ight from Toulouse on July 19, 
2018, and is undergoing 600 
hours of � ight-testing towards 
type certi� cation by the European 
Aviation Safety Agency, which is 
anticipated in the second quarter 
of 2019.

During the visit to Bremen, 
loading and unloading tests 
were carried out to validate the 
adaptations made to the facility 
for Belugas at Airbus’ industrial 
site there. With a length of 63.1m 
(207ft) the BelugaXL is 6.9m (22ft 
6in) longer and 1.7m (5ft 5in) wider 

than the � rst-generation aircraft, 
now known as the BelugaST, and 
incorporates an enlarged cargo bay 
structure and modi� ed rear and 
tail section, so Airbus has had to 
modify ground infrastructure at its 
production facilities around Europe.

At Bremen speci� cally, 
adaptations have seen the loading 
hangar equipped with a new rolling 
shutter door that completely 
encloses the front fuselage during 
the loading process.

Service entry for the BelugaXL is 
due after Q2 2019. Five BelugaXLs 
will replace the current four 
BelugaSTs one-by-one over a 
period of several years. The new 
jets will increase Airbus’ air transport 
capacity for the company’s industrial 
network by about 30%. Mark Broadbent
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A START-UP company in the 
Cotswolds has big plans for its 
aircraft design. Cirencester-
based Faradair Aerospace, 
a hybrid electric aircraft 
development � rm, has created 
three variants of its Bio Electric 
Hybrid Aircraft (BEHA) concept 
to target speci� c markets.

The company describes itself 
as “the true pioneers of urban 
air mobility in the UK” and has 
ambitions to be one of the 
leading companies in the sector. 
It claims BEHA will o� er range, 
payload capability and a low cost 
of operations.

A key aspect of the BEHA design, 
and the most eye-catching feature 
in the illustrations released by 
Faradair, is the aircraft’s triple box 
wing con� guration.

This patented design is 
intended to provide slow-
� ying and high-lift capabilities, 
enabling the aircraft to undertake 
extremely short take-o� s and 
landings from runways of various 
surface types and in con� ned 
spaces (Faradair says the aircraft 
will need less than 656ft/200m 
to take o�  and land), and at the 
same time carry large payloads.

BEHA will be powered by 
a twin-power-source hybrid 
propulsion system generating 
600hp (447kW). A clean-sheet 
internal combustion engine, the 
Hybraero H600, able to run on 
Jet-A1 fuel or biofuel, will generate 
300hp (223kW) for the cruise. The 
other 300hp will be generated by 
twin electric motors and will be 

used for take-o� s and landings. 
The aircraft features side-mounted 
air intakes to provide cooling for 
the engine and electric motors.

Faradair says the aircraft will 
have up to ten minutes of “pure 
electric” propulsion, which can 
either be used to reduce noise, 
emissions and fuel burn at take-o� , 
or as a safety back-up in the event 
of primary internal combustion 
engine stoppage.

The H600 engine is another 
example of the crossover between 
aerospace and motorsport: it 
has been developed by Faradair 
in a joint venture with one of its 
partners, the UK motorsport and 
advanced engineering company 
Prodrive, known for its World 
Rally Championships and Le Mans 
24-hour race wins and its carbon 
composite manufacturing.

The engine prop will be 
shrouded by a duct to minimise 
noise and increase � ight control at 
low speeds by vectoring prop-wash 
for thrust. The BEHA will be an 
all-carbon composite airframe to 
reduce weight, with integrated solar 
panels for onboard system power 
when the aircraft is parked.

Faradair says the BEHA’s 
con� guration will provide a clean-
technology, environmentally 
friendly, � xed-wing alternative to 
many rotorcraft operations. The 
company has three main variants: 
the BEHA H1, BEHA E1 and the 
BEHA M1 military version.

The H1 will have six to ten seats 
and o� er multiple con� guration 
options, such as air taxi, VIP  

transport, corporate shuttle, 
medevac, light cargo, patrol 
and anti-poaching. It will have 
an autonomous � ight capability, 
a ballistic parachute recovery 
system for safety and a � xed 
landing gear (with the capability 
for � oats). Cruise speed will be in 
excess of 160kts (296km/h) and 
“up to and beyond” 1,000 nautical 
miles (1,852km) range depending 
on payload.

The BEHA E1, announced 
by Faradair at last summer’s 
Farnborough Airshow, will have the 
same � ight characteristics as the H1 
but it will be a fully electric aircraft 
powered by twin 150kW electric 
motors. Faradair claims it will 
generate zero emissions and noise 
output of less than 60 decibels.

Once again, the triple box wing 
con� guration is a key part of the 
design. The design enables the 
aircraft, says its developer, “to lift 
considerably heavier payloads 

than competing aircraft and as a 
result, the airframe can carry more 
batteries, enabling it to � y in excess 
of two hours on pure electric 
power, recharged via fast charger 
within 20 minutes at air� elds”.

Faradair Managing Director Neil 
Cloughley said: “Our BEHA E1 can 
lift a viable load to allow decent 
range capability, thus lowering the 
operational cost and noise footprint 
further from the hybrid variant.

“Certain parts of the world have 
expressed their desire for a full 
electric version of the BEHA and 
we pleased to be able to o� er the 
BEHA E1 as a viable contender into 
this market.”

The BEHA E1 is expected to � y in 
2021 alongside the BEHA H1 hybrid 
prototype. Cloughley said: “We are 
currently exploring a number of 
speci� c roles for the � rst prototype 
aircraft. This little aircraft is going to 
surprise a lot of people.” 
Mark Broadbent

Big ambitions for BEHA

The triple box wing con� guration on the Bio Electric Hybrid Aircraft 
is intended to provide slow-� ying and high-lift capabilities. 
All photos Faradair Aerospace

The BEHA H1, designed for roles including passenger transport, is one of three 
principal variants of the aircraft.
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