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  Smarter by far ! Thales and the Rafale                                           ‘Omnirole’ combat aircraft

Since the beginning of military aviation 
over a century back, lethality of 
combat aircraft has been adjudged on 

the basis of their maximum speed, agility 
and firepower. In the 21st century, it is not 
just muscle that matters but also flexibility 
of role and intelligence.   

Changing operational requirements 
mean that combat aircraft must be capable 
of performing a wide range of different 
tasks, from reconnaissance to air defence 
and precision strikes. They must also be 
capable of conducting several different 
missions in the same sortie.

The Rafale 'omnirole' fighter is 
designed to meet these needs. Advanced 
avionics hold the key: from nose to tail, 
the aircraft is equipped with an array 
of sophisticated electronics systems and 
equipment. Among other things, these 
allow the pilot to gather and share high-
resolution imagery, target guided weapons 
with pinpoint accuracy and defend the 
aircraft from hostile actions.  Thales also 
provides the electronics for some of the 
missiles equipped by the Rafale.

In tandem with this, the Rafale 
supports pilots with an unprecedented level 
of 'data fusion' combining information 
from all the different systems and sensors 
to build a comprehensive tactical picture 
to assist in decision making. 

The Rafale’s on-board electronics 
systems, equipment and sensors are 
supplied by Thales and account for about 
25 per cent of the plane’s value.

The following explains it all !

(1) Spectra electronic  
warfare suite
Spectra is the first line of defence for the Rafale 
aircraft, identifying, locating and jamming 
electromagnetic, infrared and laser threats. 
Multi-spectral sensors and smart data fusion 
offer high-sensitivity detection. Spectra’s 
multiple threat capability, including missile 
approach warning and decoy dispenser, helps 
to ensure success in hostile environments.

(2) AREOS
Thales ’  Airborne  REconnais sance 
Observation System –AREOS –provides 

rapid day/night imagery intelligence 
( IMINT) for  reconnai s sance  and 
identification in any weather conditions. 
AREOS gathers high-definition imagery 
at long range and across a wide area, with 
information transmitted from air to ground 
via a high-capacity data link.

(3) Damocles and TALIOS
Thales’ third-generation laser designation 
pod, Damocles, provides weapons guidance 
and a full suite of sensors for navigation 
and air-to-air target identification. It 
provides day/night recognition of targets 
at medium range, as well as long-distance 
reconnaissance capability. The pod’s infrared 
sensor is designed to perform effectively in 
both warm and humid conditions. TALIOS 
–an updated version of Damocles –is an 
optronic multifunction 
pod that employs the 
latest generation of 
high-resolution sensors 
and high precision line-
of-sight stabilisation, allowing 
for deep strikes with long-range missiles 
and bombs to air-to-air target identification 
and close air support. It includes Non-
Traditional Information, Surveillance and 
Reconnaissance (NTISR) capabilities and 
the Permanent Vision system provides 
wide-angle vision and critical contextual 
information.

(4) Communication Navigation 
Identification suite
Secure state-of-the-art communication, 
navigation and identification capabilities 
covering every operational need, including 
ECCM (used to combat electronic 
countermeasures), IFF (identification friend 
or foe) and tactical data links.

(5) Advanced Man Machine 
Interface (MMI)
Thales’ powerful visualisation tools provide 
instant situational awareness for the 
pilot and support well-informed tactical 
decisions. The MMI solution includes 
a combined head-up/head level display, 
lateral displays and a helmet-mounted 
sight display.

(6) AESA RBE2
The Active Electronically Scanned Array 
(AESA) RBE2 antenna is a multifunction 
radar system that provides coverage over 
long ranges. AESA RBE2 is automatic 
and highly versatile, sorting and ranking 
tracked targets, and allowing the pilot to 
track multiple targets while scanning. It is 
the first operational European active radar 
antenna, and provides air-to-air and air-to-
surface capabilities.  

(7) Front Sector  
Optronics (FSO)
Tha l e s ’  FSO inc lu de s 
extensive IT capability with 
laser electro-optics for passive long-
range target detection for air, sea and ground 
targets, designation and identification, all 
fully integrated into the aircraft. It allows 
the pilot to spot enemy aircraft without 
being detected and is immune to radar 
jamming because it operates in optical 
wavelengths.

(8) Modular Data 
Processing Unit
A powerful mission computer providing 
all-sensor data fusion and enabling multiple 
mission reconfigurations.
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  Smarter by far ! Thales and the Rafale                                           ‘Omnirole’ combat aircraft

Smarter fighters
Thales will lead upgrades of the radar, 
electronic warfare, and identification and 
support systems used in French fighters 
under the terms of a contract to develop a 
new performance standard for the Rafale 
combat aircraft.

imaging and engagement capabilities 
under day and night conditions. Both 
the Rafale and the Mirage 2000D can 
be equipped with the TALIOS pod. The 
programme will also see the integration 
of the European Meteor long-range air-
to-air missile produced by MBDA. The 
equipment and solutions developed by 
Thales include RBE2 active and passive 
antennae, Spectra, IFF and maintenance 
support.

String of exports
The Rafale has enjoyed a string of major 
international successes in recent months, 
beginning with Egypt signing up to procure 
24 Rafale omnirole combat aircraft in 
February 2015. And after many months of 
discussion, India has also signed a Letter of 
Intent to purchase 36 'ready-to-fly' Rafale 
for the Indian Air Force.

The latest contract comes from the 
Qatar Emiri Air Force, which will acquire 
the Rafale, with a total of 24 aircraft to be 
delivered under a contract between Qatar 
and Dassault Aviation. Thales is a member 
of the Rafale team with Dassault Aviation 
and Snecma (Safran). 

The official signing ceremony was 
recently held in the Qatari capital Doha 
in presence of the Emir of Qatar, Sheikh 
Tamim bin Hamad Al Thani, President of 
the French Republic, François Hollande, 
Dassault Aviation Chairman and CEO, Eric 
Trappier and Thales Chairman and CEO, 
Patrice Caine.

Courtesy : Thales 
Rafale illustrations: Matthew Cook

The F3R standard, launched in 2015, 
will play a vital part in ensuring aircraft are 
continuously improved to keep pace with 
changing operational requirements.

The upgrade will include deployment 
of Thales’ TALIOS next generation laser 
designation pod. This will provide enhanced 
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Elbit Systems: “A Global Company 
with Local Focus”

“The global defence market has 
transformed and I am happy 
to say that we have identified 

and prepared ourselves for this change, 
and adjusted our offerings to better cope 
with market trends,” stated Elbit Systems 
President and CEO, Bezhalel ‘Butzi’ 
Machlis. New operational requirements 
demand holistic solutions that require 
suppliers to be more involved and creative 
in crafting technological and business 

Elbit Systems President and CEO,  
Bezhalel ‘Butzi’ Machlis

Hermes 900 Medium Altitude Long Endurance (MALE) UAS

why we are displaying at the Defexpo an 
unprecedented variety of our offerings, 
from new unmanned systems for aerial and 
naval applications, avionics, weapon systems 
for aerial, land-based and naval platforms, 
comprehensive defence systems protecting 
civilian and military platforms, the latest 
command, control, communications, 
intelligence and cyber systems, along with 
electronic warfare, training and simulation 
solutions. Defexpo provides an important 
venue to showcase our capabilities in 
India. For example, we are presenting 
two highly versatile unmanned systems – 
the Hermes 900 Medium Altitude Long 
Endurance (MALE) UAS and the Seagull, 
an Unmanned Surface Vessel (USV) 
designed for anti-submarine and counter-
mine warfare applications. Both are bound 
to generate much interest here.”

Elbit Systems is a world leader in the 
unmanned systems market, particularly in 
unmanned aerial systems (UAS). Its systems 
are the mainstay of the Israel Defence Forces 
(IDF) UAS fleet.

“Guided by our ‘global-local’ business 
philosophy that emphasise market-focused 
activity through domestic subsidiaries is 
successfully implemented in India, paving 
the way for more partnerships in pursuit of 
new business opportunities throughout the 
region. We expect these activities to expand 
to new areas, including cyber security, 
intelligence and unmanned systems,” 
Machlis concluded.

solutions to match each opportunity. 
“Coping with growing asymmetric threats 
by elusive, irregular, terrorist activity, we 
see a growing demand for intelligence 
solutions adapted to low-intensity warfare, 
homeland security and urban warfare. 
Facing those challenges, Elbit Systems 
offers solutions harnessing innovative 
technologies and proven capabilities across 
the company’s divisions, often positioning 
our solutions ahead of the competition,” 
Machlis continued.

“Our Asia-Pacific customers are seeking 
to deploy proven systems that employ the 
latest, most advanced technologies to sustain 
systems for many years to come. That’s 
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reporting name: Mitten) Lead-in 
Fighter Trainer (LIFT) was selected 

as winner of the trainer competition of 
the Voyenno Vozdushnyye Sily (VVS), or 
Russian Federation Air Force, in April 
2002. Initially a joint programme between 
Yakovlev of Russia and Aermacchi of Italy 
the Yak/AEM-130D demonstrator first flew 
in 25 April 1996. However in 1999, the 
partnership was dissolved and the Yakovlev 
Yak-130 and Aermacchi M346 became 
separate programmes. Yakovlev projected 
the Yak-130 not only as an “outstanding 
LIFT” covering both basic and advanced jet 
training, but also as a useful combat aircraft 
when in mixed formation with multi-role 
fighters operating as per the Mixed Fighter 
Force Concept (MFFC). The potential 
export market was clearly a target and is 
actively marketed by Yakovlev, the Irkut 
Company and by Rosoboronexport.  

Yak-130s on their own can be deployed 
as light yet formidable strike aircraft or 

as an advanced trainer for fourth or even 
fifth-generation fighters. The Yak-130 
entered service in the Russian Federation 
Air Force at the military pilot training 
academy in Krasnodar in July 2009 and 
was subsequently showcased at the MAKS 
2009 air show.

  The Yak-130 represents a classical 
swept-wing and empennage monoplane 
design and light alloy construction with 
carbon-fibre control surfaces. Kevlar armour 
protection is fitted to critical areas like the 
engines, cockpit and avionics compartment. 
The moderately swept high-lift wing and the 
all-moving low-mounted tail plane allows 
the pilot to choose high angles of attack 
(controlled angle of attack of 42-degrees has 
been achieved). The Avionica Fly-By-Wire 
(FBW) Flight Control System (FCS) is used 
to adjust the stability and controllability 
characteristics and flight safety systems to 
simulate a number of aircraft such as the 
MiG-29, Sukhoi Su-27, and Sukhoi Su-30, 
by selecting the software model of the 

simulated aircraft’s control system on the 
Yak-130 on-board computer, even during 
flight. For short airfield performance the 
aircraft is equipped with leading edge slats 
and three-position Fowler flaps acting 
as split flaps which move rearward and 
then downward on tracks to give a large 
increase in lift, high lift and drag for landing 
manoeuvres. The aircraft can be operated 
from unpaved runways and small, hastily 
prepared airstrips owing to the onboard 
auxiliary power unit and oxygen generation 
system thereby reducing dependency on 
ground support facilities and enhancing 
operational autonomy. 

 Weapons and payloads (upto a weight 
to 3,000-kg) can be accommodated in single 
centreline fuselage hardpoint, six underwing 
pylons and two wingtip points. Present 
weapon fits include the Vikhr laser-guided 
Anti-Tank Guided Weapon (ATGW), 
R-73 Close Combat Missile (CCM) and the  
Kh-25 ML Air-to-Surface Missile (ASM). 
The Platan IRST is installed under the 
fuselage for deployment of the KAB-500Kr 
guided bomb. The aircraft is fitted with 30-
mm GSh-301 cannon or a podded GSh-23 
cannon installed under the fuselage.

 The aircraft has an impressive thrust-
to-weight ratio of about 0.85. Production 
aircraft are fitted with two powerful high-
economy AI-222-25 turbofan engines, each 
rated at 2,500-kg thrust and developed 
under a Russian and Ukrainian programme 
by Motor Sich, Zaporozhye Progress Design 
Bureau and the Moscow Salyut Motor 
Building Production Enterprise. The export 
variant of the Yak-130 can be fitted with the 
DV-2SM engine.

  The Yak-130’s internal fuel tanks, 
comprising two wing tanks and a centre 
fuselage tank, carry up to 1,750-kg of fuel. 
With two suspended fuel tanks (each 450-l) 
the maximum total fuel load is 2,650-kg. 
The aircraft is fitted with single point 
pressure or optional gravity refuelling and 
can be fitted with an Air-to-Air Refuelling 
(AAR) refuelling probe.

  The Yak-130 is clearly destined to 
become one of the classic combat aircraft 
of this century. 

Sayan Majumdar

The Superlative LIFT

Russia’s Yak-130
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developments from Israel
Defence–Industrial

Drawing on advanced know-how derived from generations of 
Unmanned Aircraft Systems (UAS) design, development and 

operation and its naval capabilities, Elbit Systems’ newest offering 
in the unmanned platform field is the Seagull, an organic, modular, 
highly autonomous, multi-mission Unmanned Surface Vehicle 
(USV) system. Seagull is a 12-metre USV with replaceable mission 
modules, with two vessels capable of being operated and controlled 
in concert using a single Mission Control System (MCS), from 
manned ships or from shore. 

The system provides unmanned end-to-end mine hunting 
operation, ‘taking the man out of the mine field’. It provides 
mission planning, and on-line operations in known and unknown 
areas, including area survey, search, detection, classification, 
identification, neutralisation and verification. It is equipped to 

IAI reveals new  
UAV MOIC

Israel Aerospace Industries (IAI) has revealed a new UAV Mission 
Operational and Intelligence Centre (MOIC) (see model) which 

allows efficient command and control of advanced and challenging 
UAV missions. Instead of using separate platforms for each UAV, 
the MOIC uses numerous platforms and payloads in order to enable 
improved real-time operation of a fleet of UAVs.

MOIC's modular layout is based on mission operation cells 
including upper commander cell, exploitation centre, C2 cell, full 
trainer SATCOM facility, support facility, and data storage centre. 
The all-inclusive headquarter generates an efficient mission flow 
which includes planning, commanding, controlling and monitoring 
mission performance, interpreting offline and online payload data, 
archiving raw and processed information and reporting to high 
command. This mission flow provides a full operational picture 
of UAVs, and maximises the fleet throughput by allocating assets 
according to operational priorities, enhances coordination of UAV 
fleet and manned platforms, improves safety, protects ground assets 
and saves manpower and resources by centralising and automatising 
operations and maintenance.

As Joseph Weiss, IAI's President and CEO stated, "This unique 
solution addresses the needs of the advanced battlefield and adheres 
to customer requirements; it takes IAI's capabilities in the field of 
UAVs a substantial step forward. The MOIC system is another 
step forward in the development of IAI's UAV capabilities. As a 
pioneer and global leader in the UAV field, with dozens of customers 
worldwide and over 1.3 million flight hours, IAI is continuously 
striving to upgrade its systems and to generate creative, leading 
solutions that address the needs of its customers”. 

Elbit Systems introduces Seagull
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Meprolight, a manufacturer of electro-optical systems, thermal 
and night vision equipment, laser range finder systems, 

and self-illuminated sights for military, law enforcement and civil 
applications, has been selected by the Israel Defence Forces (IDF) as 
the sole supplier of the next generation of combat sights. "Delivery 
of thousands of MEPRO M5 Red Dot Sights will begin soon." 
According to Benny Kokia, Vice President, Sales and Marketing, 
"We are very proud that the IDF selected us as the sole suppliers 
of their next generation of combat sights, following an evaluation 
and testing process that resulted in a clear acknowledgement that 
the MEPRO M5 is the best sight in its category."

The MEPRO M5 Red-Dot Sight is an energy-efficient, compact 
sight that provides thousands of operating hours while utilising a single 
AA commercial battery. Featuring battle-proven LED technology 
and rugged MIL-STD design, the sight assures reliability under the 
harshest environmental conditions. With its large display window 

search the entire water volume and operate underwater vehicles 
to identify and neutralise mines.  

Seagull changes the dynamics of anti-submarine operations by 
creating a threat to submarines using a cost-effective and available 
asset, replacing and augmenting manned assets with minimal 
threat from submarines. It empowers a surface vessel or naval base 
commander with off-board, available and rapidly deployable Anti-
Submarine Warfare (ASW) capabilities to protect critical sea areas 
and high-value assets from submarine as well as sea mine threats. 
The Seagull features a robust, highly-autonomous and safe sailing 

capability as well as modular mission payload suites, selected 
to match a variety of required missions including EW, surface 
force protection, hydrographical missions in addition to the core 
MCM and ASW missions. The sailing suite includes a patented 
Autonomous Navigation System (ANS), with obstacle avoidance, 
which considers the international regulations for preventing 
collisions at sea. 

Network ready and with long endurance Seagull features 
inherent C4I capabilities for enhanced situation awareness and can 
remain at sea for over 96 hours. 

Elbit has been awarded a contract for the supply of command 
and control systems and ATMOS long-range artillery systems, 

including self- propelled artillery battery, command stations, 
forward observation stations and target acquisition systems, as well as 
command and control systems, in an integrative solution to connect 

Elbit command and control for  
artillery systems 

all systems, to an Asia-Pacific country. This contract is a follow-on 
contract for this customer and will be performed over a three-year 
period. The solution, mounted on various wheeled - platforms, 
enhances mission flexibility, reaction speed and survivability of 
both the crew and the system.

Meprolight selected to supply red dot sights

and clearly-defined Red Dot, the MEPRO M5 ensures rapid target 
acquisition with both eyes open. Offering numerous reticle brightness 
intensities, the MEPRO M5 suits every tactical scenario.
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Rafael Advanced Defence Systems Ltd, developer and 
manufacturer of Trophy APS, the world's only ‘operational 

and combat-proven active protection system for armored vehicles’, 
has revealed its lighter, Trophy LV (light vehicle) on an Oshkosh 
Defence M-ATV Base (SXB) 4X4 Mine-Resistant Ambush Protected 
(MRAP) vehicle. The Oshkosh M-ATV is an MRAP (Mine-
Resistant Ambush Protected) vehicle and the Rafael Trophy LV 
solution enables greatest level of protection, hostile fire detection 
and greater lethality increasing operational capabilities and allowing 
troops to carry out missions with greater flexibility, maneuverability 
and confidence. 

'Trophy is a family of situational awareness and active protection 
hard kill systems' that operate in three major stages: Threat 
detection and threat tracking, followed by hard kill countermeasure 
activation and threat neutralisation.  The operational requirement 
to equip armoured vehicles with an APS is dictated by the growing 
proliferation of advanced anti-armour weapons. Trophy-LV has the 
proven capability to defeat advanced threats coupled with handling 

Rafael Trophy APS on Oshkosh 
Defence M-ATV

all safety considerations of an autonomous shooting system, an issue 
that has raised concerns among potential customers for many years.

Elbit Systems will deliver live combat 
training system and equipment to 

the Special Operations Forces (SOF) of 
Poland. The Combat Training System 
(CTS) is an advanced, highly-realistic 
simulations-based trainer that has 
been specifically designed for marines 
and SOF, ranging from individual 
soldiers up to full-size units. CTS can 
be used to simulate a wide array of 
operational conditions and real-world 
elements, including those found in 
urban, rural and indoor environments. 
By combining cutting-edge simulation 
and live-fire training systems, CTS 
provides an ability to carry out ‘train-
as-you-fight’ force-on-force exercises in 
realistic combat scenarios. It also allows 
trainees to hone their command and 
control battle management skills, as 
well as review, assess and improve their 
decision-making processes, both during 
and after exercises.

Elbit’s realistic Combat Training System  
for Special Operations 
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Controp Precision Technologies Ltd., a leader 
in EO/IR defence and homeland security 

solutions, said that the company had been chosen to 
supply 90 advanced SHAPO systems for a NATO 
army's patrol vehicles during the course of 2016. 
SHAPO is a unique ultra-lightweight gyro-stabilised 
EO/IR Day/Night Observation system especially 
designed for flexible EO payload deployment on 
multi-mission patrol vehicles. The high performance 
low weight system delivers the benefits of a built-in 
thermal imaging camera with a continuous zoom 
lens, advanced image enhancement, automatic target 
tracker, picture-in-picture and more, all offered in 
one compact integrated package.

“That SHAPO has been chosen by a leading 
NATO army is a validation of the system's 
superior performance,” stated Johnny Carni, 
Controp's VP Marketing. “SHAPO won this 
highly competitive tender thanks to our in-house 
developed technologies that deliver outstanding 
operational capabilities relative to its low cost. The 
system maintains low SWaP (Size, Weight and 
Power) and superb gyro-stabilisation, which are 
crucial factors when dealing with patrol vehicles 
on rough terrain since the vehicles are typically 
overloaded with various sensors and other systems. 
These features make the SHAPO payload the most 
cost effective option when compared to other similar 
systems on the market".

SHAPO offers a wide range of communication 
interfaces to host platform (including RS-422 and 
optional ARINC 429 and MIL-STD-1553), its 
operating Control Unit has been specially ruggedised 
to survive the harshest environmental conditions, and 
its advanced ergonomics provide maximum comfort 
for extended use.  "We are also in the final stages of 
evaluation of this system with remote control guns,” 
Carni added, “and we hope to announce the signing 
of similar contracts in the near future."

Controp's SHAPO selected for NATO

Elbit has announced that Affinity Flying Services Limited (Affinity), its UK joint venture with Kellog, Brown and Root Limited (KBR), 
has been awarded a fixed price contract for the support of Ascent Flight Training (Services) Limited (Ascent), in the delivery of the UK 

Military Flight Training System (UKMFTS) programme for the UK Ministry of Defence (MOD). Elbit Systems and KBR, each holding 
a 50% share in Affinity, will evenly support and benefit from the programme. The UKMFTS programme is an innovative partnering 
agreement between UK Front Line Commands, the UK MOD, Ascent and other leading industry partners to deliver aircrew training for 
the 21st century. Revenue for Affinity associated with this programme is estimated to be approximately £500 million ($713 million) over 
an eighteen-year period. 

Elbit in UK Military Flight Training 
Systems programme
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The Israel Missile Defence Organisation (IMDO) of the Directorate of 
Defence Research and Development (DDR&D) and the US Missile 

Defence Agency (MDA) conducted a successful first engagement of a ballistic 
missile target with the Arrow-3 interceptor late 2015. This test was conducted 
from an Israeli test range and was led by the Israeli Air Force and Israeli 
Aerospace Industries (IAI).  A target was launched and detected by radars, 
which transferred tracking information to the Battle Management Control 
(BMC) system. The BMC system analysed tracking data and planned the 
interception. After the interception solution was calculated, the Arrow-3 
interceptor was successfully launched. The Arrow-3 interceptor performed its 
planned trajectory and engaged the low-debris target in the exoatmosphere 
according to plan. Preliminary analysis indicates that test objectives were 
successfully achieved. 

The Arrow-3 interceptor is a central part of Israel’s multi-layer defence 
array and will serve as the uppermost layer. The other layers of defence are: 
Iron Dome System (operational), David’s Sling Weapon System (in its last 
phase before being deployed operationally), the Arrow-2 (operational) and 
Arrow 3 (under development). This successful test is a major milestone in 
the development of the Arrow Weapon System and provides confidence in 
future Israeli capabilities to defeat the developing threats. Additional Arrow-3 
interceptor tests are planned in the future to demonstrate capability prior 
to becoming operational. 

The primary contractor for the integration and development of the Arrow 
Weapon System is IAI MLM, jointly with IAI Elta. Boeing is partnered with 
MLM to develop and produce Arrow 3. Elbit, a subsidiary of Elisra, developed 
the BMC system. The target missile was developed by Rafael.

Successful Arrow-3 BMD Engagement
Full scale mockup of the Arrow 2 
and 3 at the Paris Airshow 2013

Rafael has developed an integrated solution to provide 
shoreline protection against enemy threats, its main 

mission being to detect and identify the enemy far from 
the shoreline and to provide the engaging force with high 
valued intelligence and maximum accuracy of attack.

Command and Control of such missions is via a 
Command Post (CP) located in a sheltered and safe location, 
which is the originator, coordinator and the allocator of 
the mission and the mission players. The CP includes a 
multi-role C4ISR center to provide target and force location 
and Battlefield Situational Awareness, and serves as a 
UAV Remote Video Terminal. The centre carries out data 
distribution, communication between all forces, target 
following and intelligence collection.

For reliable intelligence collection, Rafael's approach 
comprises varied intelligence devices such as radar, electro 
optical sensors and UAVs, which collectively detect and 
identify the threats during day, night and poor visibility 
conditions.

Rafael’s mature, combat-proven range of multi-
spectral, multi-platform sensors deliver solutions for 
various operational scenario, enabling the detection, 
location and classification of hostile forces. These include 
Rafael's Litening attack and navigation pod, Reccelite 

Rafael: Protecting the Shoreline reconnaissance pod, Toplite 
observation pod, and other 
advanced systems which 
enable high quality 
imagery of the relevant 
area.

Re l iab l e  se cure 
communication and 
networking is crucial to 
closing the loop. Rafael's 
broadband networking 
systems provide maximum 
connectivity for mobile and 
stationary platforms, advanced 
IP mobile adhoc network SDR such 
as Rafael's BNET for tactical operations, cost-effective 
wideband data link solutions, designed for use with 
reconnaissance pods, and real-time simultaneous video 
and data streaming from multi-sensors.

The final stage of engagement is carried out by a 
combination of static, maneuvering and aerial spike 
missiles, which as an electro-optic missile, with a dual 
seeker, enabling day and night capabilities, is effective 
against wide range of targets at ranges of a few hundred 
metres to 25 km. Spike has pinpoint accuracy with a low 
Circular Error Probability (CEP) regardless of the range.

Toplite
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Stand-off Precision for light and heavy attack helicopters

Toplite and Spike on the Blackhawk

In the rapidly changing battlefield, the 
combat helicopter still holds a central 
and important role, being a valuable 

asset for the military commander, both 
for defence and offensive missions. The 
combat helicopter, also referred to as 
gunship, provides dynamic direct and 
accurate close air support for ground 
troops, destroying enemy armoured vehicle 
concentrations, while also being used as an 
armed scout.

In this scenario, Rafael Advanced 
Defence Systems Ltd. have been a leading 
supplier and integrator of a full armament 
upgrade package, named the SWS 
Package (Spike Weapon System), which 
includes both 4th generation stand-off 

precision guided electro-optical missiles 
in different weights and ranges up to 
30km, EO devices (in different weights 
and capabilities), guided/unguided rocket 
interface, command & control interfaces for 
pilot situation awareness, HMDs (Helmet-
Mounted Displays for cueing of Spike 
seeker and EOS to pilot head orientation) 
and even heliborne broadband digital data-
link for continues communication between 
the different unit helicopters. 

The Spike missile is an off-the-shelf 
4th generation precision guided missile, 
which includes an electro-optical seeker 
and a bi-directional datalink, enabling ultra 
high accuracy and enhanced lethality, and 
has been in service for over two decades. 

The  Spike family has been deployed by 24 
armies, navies, air forces and special forces 
around the world, with thousands of Spike 
missiles fired both in training and combat. 

Air Force, Army and Naval Aviation 
establishments are now appreciating that 
this type of upgrade can convert a dozen 
multirole helicopters into capable armed 
gunships, within the same budget that 
would otherwise procure only two new 
combat helicopters.    

Rafael's experience in this field has 
been proven both as a subcontractor for 
helicopter OEMs such as AgustaWestland 
and Airbus Helicopters, also as prime 
integrator for a standalone armament 
package with simple interface and no 
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dramatic alterations to the helicopter. 
The relatively light weight of the Spike 
missiles and simple stand-alone integration 
capability of Rafael, enable the mounting 
of Spike missiles on multirole helicopters, 
thus enhancing helicopter capabilities. An 
interesting example is with the ARPIA 4 
Project in Colombia, in which Rafael acted 
as a prime integrator to integrate Spike 
onto that air force's ARPIA 4 Helicopter 
(Blackhawk UH60). The suite included 
three types of Spike missiles (NLOS, ER 
and LR), advanced EOS (Toplite 3HD), 
stand-alone HMI, including moving-map 
application, helicopter collision warning 
application, a digital data link, as well as 
integration of the existing 70mm rockets 
and GAU19 gun to Rafael weapon suite. 

The Spike Family includes the Spike 
SR (Short Range) a light shoulder launched 
‘Fire & Forget’ disposable missile for 
50-2000m weighing only 9.8 kg, Spike 
LR (Long Range) with a range of 5km 
and weight of 13kg, Spike ER (Extended 
Range) range of 8km and weight of 34 kg 
and finally, the Spike NLOS (Non Line Of 

Sight) with a range of 30 km and weight 
of 75 kg.

For combat helicopters, the main 
advantage of the Spike family is the ultra 
long stand-off range & non-line-of sight 
attack capability which increases aircraft 
survivability dramatically (in comparison to 
laser guided munitions which force the pilot 
to get very close to the target) and the passive 
EO seeker, unlike laser guided munitions 
which can be detected upon lasing the 
objective. The upgrade package includes 
generic Spike launchers that can carry all 
Spike Family missiles (LR, ER, NLOS) 
thus allowing tactical flexibility, reducing 
Integrations costs and enabling usage of 
existing customer Spike missile arsenal.

The Spike NLOS long range weapon 
enables engagement of targets up to 30 km 
in day, night and adverse weather, which is 
of vital importance considering the danger 
from MANPADS (Man-Portable Air 
Defence Systems) and other anti-aircraft 
weaponry. The missile includes various 
warhead configurations such as anti-tank, 
fragmentation or anti structural/anti-ship 

warheads, and is particularly effective in 
the Naval role. The Spike NLOS Missile 
has been integrated onto different combat 
helicopters such as the naval AW-159, 
the Blackhawk, the Apache Longbow and 
others. 

The Spike ER (Extended Range) Missile 
Weapon System is a light multi-purpose 
missile system with a range of upto 8 km, its 
light weight (only 34 kg) enables mounting 
on almost any light helicopter (such as the 
Brazilian Esquillo/Fennec AS550 scout 
or the MD 530). The Spike ER includes 
an advanced electro-optical seeker with a 
robust target tracker with ‘Fire & Forget’ 
capability, allowing the combat helicopter 
to ‘shoot and scoot’ or engage multiple 
targets over a very short time. 

The Spike LR (Long Range) missile 
is considered as vital factor with some 20 
armies of the world. This light portable 
multi-purpose missile system engages 
targets within ranges of up to 5 km, weighs 
only 13kg and is used primarily in ground 
deployment either in infantry units or can 
be vehicle-mounted. 

Zen Technologies Limited, pioneers in 
simulation technology based training 

solutions, are displaying a large variety 
of capability rich training simulators and 
solutions at Defexpo 2016. The Company is 
showcasing, for the first time, ‘Zen Unified 
Combat Training Centre’ (UCTC) which 
encapsulates a composite, comprehensive 
and flexible training solution to fully 
meet Individual and Collective training 
requirements of combat units of the Indian 
Army.  

The Zen Combat Training Centre 
(Zen CTC) is a flexible and customised 
training solution for Armed Forces, 
Central Armed Police Forces, Special 
Forces and State Police Forces. The facility 
comprises virtual, live and constructive 
simulators which fully addresses individual 
and collective training needs of combat 

Zen Technologies Unified 
Combat Training Centre

units. Configuration of equipment at the centre will vary 
from force to force and from one unit to another. The 
UCTC can be customised and configured for specific needs 
of other combat units as well.  For instance, a UCTC for 
an armoured regiment would comprise tank basic and 
crew gunnery.

Simulators, Tank and B-Vehicle Driving Simulators and Armour Combat Training 
Simulator (ACTS) for two-sided force-on-force tactical exercises: Besides these simulators, 
training systems such as small arms firing simulator, target systems and portable containerised 
tubular shooting range for live firing with personal weapons will also be required, as all 
combat arms need to be proficient in handling personal weapons. The Mechanised Infantry 
UCTC will have commonality of simulators with the Infantry unit and will in addition train 
on ICV Gunnery, ICV Driving and ACTS along with tank units. Similarly, Artillery will 
be provided with the forward observer simulator to train Fire Controllers in their duties. 
Small arms training systems and B-Vehicle Driving Simulator, will also form part of the 
Artillery UCTC inventory.

The UCTC is not only designed to train sub-units and units in conventional warfare 
but also for asymmetric warfare-Counter Insurgency (CI) and Counter Terrorism (CT).  
Add-ons such as shoot house/indoor live firing CQB Range are critical to train troops in 
room intervention drills. 
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The services and support market is a 
significant growth area for Boeing in 
India and the company is working 

with the Indian Air Force and Indian 
Navy to provide training and support of 
Boeing platforms such as the P-8I maritime 
reconnaissance and anti-submarine warfare 
aircraft, C-17 Globemaster III airlifter and 
Boeing Business Jets. 

The Indian Air Force’s C-17 aircraft 
and the Indian Navy’s P-8I aircraft have 
demonstrated an excellent record in 
supporting the missions they have been 
deployed for, and our customers have 
expressed satisfaction about the operational 
readiness of both aircraft. Both aircraft were 
at the forefront of rescue and humanitarian 
aid efforts in the natural disasters that 
affected Bihar, Jammu and Kashmir and 
Odisha states. The C-17 was deployed to 
evacuate people and deliver relief supplies. 
The P-8I has been used extensively in 
maritime reconnaissance missions by 
the Indian Navy, including performing 
aerial reconnaissance and gathering data 
for planning relief efforts during Cyclone 
Hudhud.  

Dennis Swanson, Vice President, 
Boeing Defence, Space & Security in India 
explained that this has been possible due 
to the enhanced capabilities that Boeing’s 
advanced military platforms provide 
and the focus on providing timely and 
affordable services and support. “In the 
future, Boeing will continue to ensure 
that we deliver on commitments to our 
Indian customers and partner with the 
Indian armed forces to achieve their 
modernisation and mission-readiness 
objectives,” Swanson told Vayu. “We will 
continue to have discussions with our 
customers on their requirements and ramp 
up our support and training capabilities 
now and in the future. 

Vinayak Rajagopal, director of Global 
Services & Support in India, explained 
that the high mission readiness of the C-17 
fleet can be attributed to the Globemaster 
III Integrated Sustainment Programme 
(GISP) Performance-Based Logistics 
(PBL) contract. “The GISP “virtual fleet” 

Boeing envisages growth in defence 
services business

arrangement ensures mission readiness by 
providing all C-17 customers access to an 
extensive support network for worldwide 
parts availability and economies of scale. The 
C-17 GISP is a system-level partnership, 
where the customer pays for readiness, 
rather than specific parts or services,” said 
Rajagopal. 

Initial qualification training of Indian 
Air Force C-17 crews was conducted by 
the US Air Force at Joint Base Charleston 
in South Carolina. A total of 100 Indian Air 
Force airmen received instructions from the 
373rd Training Squadron Detachment 5 on 
how to operate India’s C-17 Globemaster 
IIIs. The training included classroom time 
as well as simulation training on the aircraft. 

Boeing offers fully integrated training 
systems for C-17 aircrews (pilots and 
loadmasters) and maintenance engine run 
technicians. Boeing currently provides 
C-17 training for the United Arab 
Emirates, Qatar, and the United Kingdom, 
maintaining weapon system concurrency of 

all training devices and courseware, and all 
of the initial and recurring training.  

Initial P-8I training for Indian Navy 
pilots, mission system operators and 
maintenance technicians that will operate and 
maintain P-8I aircraft was done at Boeing’s 
facilities in Seattle. The programme included 
a combination of flight, classroom and lab 
training as well as real-world simulation 
experiences that can reduce total ownership 
costs.  Boeing has trained more than 110 
Indian Navy professionals, including five 
pilot crews, five mission crews and a number 
of flight signalers and observers. 

Boeing anticipates other training 
opportunities for aircrew and maintenance 
courseware development for platforms such 
as the AH-64 Apache and CH-47 Chinook, 
opportunities which being pursued. Boeing 
been providing simulation based training 
solutions to the US Army and several other 
international customers operating the AH-
64 Apache and CH-47 Chinook helicopters.

Courtesy : Boeing

IAF C-17 Globemaster III

Indian Navy P-8I
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Rockwell Collins’ TruNet software 
defined network communications 

solution includes land-based, airborne and 

Various software defined radio options available within the TruNet family

Rockwell Collins TruNet networked communications
land and air elements in the battlespace. The 
system grants “true interoperability,” giving 
ground and airborne forces the ability to 
network as never before with secure and 
real time sharing of critical image, voice 
and video communications. TruNet can be 
implemented from a few handheld radios 
to a complete land-air network (ground, 
handheld, and airborne radios), allowing 
the possibility of customising capability to 
meet specific mission needs, such as tactical, 
border patrol, search and rescue, natural 
disaster response, etc. The software-defined 
nature of the solution means that military 
programmers can easily port mission-
unique, legacy, SCA-compliant waveforms 
across assets.

Elettronica’s electronic warfare 
portfolio is based on the firm’s 
strengths in key areas such as 

phased array antennas, Digital Radio 
Frequency Memory (DRFM), solid state 
Rx/Tx modules, and digital receivers. 
The Nettuno-4100 naval ECM system is 
intended to provide naval platforms with 
an active electronic defence using selected 
ECM tactics, exploited through DRFM 
generated signals. The system can be equally 
effective against both missile attacks in 
the terminal phase and hostile long range 

The system has full azimuth coverage 
and can steer through 50° in elevation, and 
features electronic beam steering, including 
electronic stabilisation to counter ship 
movements. Of particular importance is 
a single Nettuno installation’s ability to 
jam multiple threats through time-sharing 
resource management. It covers the H 
to J band frequencies and its solid-state 
design ensures both high ERP and graceful 
degradation in case of minor failures. The 
design also removes the need for system 
warm-up times, and is inherently more 
reliable and maintainable than legacy systems, 
with Built-In Test Equipment (BITE) down 
to the module/card level. The solid state 
architecture also makes for relatively simple 
shipboard integration and installation, as no 
microwave guides are required.

The Nettuno-4100 system is designed 
for ease of maintenance and support, and 
a host of products and services are readily 
available to minimise downtime. These 
include field test equipment, ground support 
equipment, automatic test equipment, 
library programming, and library loading/
unloading. Nettuno family systems are 
installed in a range of operational warships, 
including the Italian STOVL carrier Cavour 
and the multinational Horizon and FREMM 
frigates.

Elettronica’s Nettuno naval ECM solution

Italian FREMM frigate Carlo Margottini with Nettuno installation on the mast 
(photo: Piergiuliano Chesi)

designation radar systems, surface search 
and tracking radars.

The Nettuno-4100 has a scalable 
architecture, which can be configured for 
different needs by assessing the needed 
Effective Radiated Power (ERP) in relation 
to the host ship’s Radar Cross Section 
(RCS) and role, and by dimensioning the 
antenna array and the transmitted power to 
the ERP required for the defence purposes. 
In addition, Nettuno 4100 systems can 
operate in conjunction with other onboard 
EW sensors and emitters.

handheld radios, advanced networking 
waveforms, and a range of ancillaries and 
services to ensure secure connectivity between 
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Airbus Defence and Space is moving 
ahead with development of an air-to-

air refueling (AAR) capability for the C295 
tactical airlifter. The programme will see 
the C295 outfitted with a single centreline 

Polish Air Force C295M (photo: Angad Singh)

Airbus DS explores expanded capabilities for C295

hose-and-drogue refueling system mounted 
inside the cabin, giving it the ability to 
support both fixed wing aircraft as well as 
AAR-capable helicopters. Significant ground 
testing is already underway, and flight-testing 

is planned to commence this year. Airbus 
DS plans to begin with a ‘dry contact’ using 
another C295, before moving on to actual 
fuel transfer tests and then proving capability 
with a broader range of receiver aircraft. 
If testing proceeds as planned, the AAR 
capability could be offered to customers as 
early as 2017, according to Airbus. 

Airbus is also set to proceed with ‘XTOL’ 
development (Extreme Takeoff and Landing) 
to further improve the C295’s short-field 
performance. The improved capability has 
reportedly been specifically requested by 
a prospective customer, suggesting that 
there is market demand for even better 
field performance. Although work on this 
programme is still in the preliminary stage, 
Airbus plans to achieve the performance 
gains by leveraging experience gained from 
the A400M programme, specifically by 
conducting “aggressive optimisation of 
flap-utilisation in line with the approved 
operations for A400M.”

Modern militaries are increasingly looking towards 
incorporating smart weapons and systems into 

their arsenals, leading to the adaptation of cruise missile 
technology to an increasing number of battle spaces. Agile, 
precise, maneuverable and smaller yet effective forces are 
the need of the hour for the asymmetric nature of today’s 
military conflicts.

The RBS15 missile family, comprised of the RBS15 
Mk3 and the RBS15F ER, has the potential to become 
the common missile for many attack purposes with its 
unique flexibility and ability to be launched from various 
platforms. The RBS15 Mk3 represents the latest generation 
of advanced surface-to-surface missile (SSM) systems. It is a 
true fire and forget multi-purpose anti-ship/land attack, sea 
skimming, cruise type missile. The missile possesses a high 
hit probability due to a flexible, pre-launch programmable, 
active radar seeker. The state-of-the-art design of the 
RBS15 Mk3 results in high availability, reliability and 
maintainability and long maintenance intervals, thus 
resulting in a very low cost of ownership during the system’s 
specified lifetime of 30 years.

The RBS15F ER is the latest generation air-to-surface 
version in the RBS15 missile family. It can be launched 
from both fighter aircraft and reconnaissance aircraft. The 

Saab’s RBS15 Missile Family – A Common 
Solution for India

RBS15 missile is designed to operate in the naval scenario, from blue 
water conditions to littoral warfare and in land attack missions. It can be 
launched from ship, land and airborne platforms making it suitable for 
a wide spectrum of threat scenarios. The long flight range and extremely 
flexible trajectory enables attacks from short distances to ranges well beyond 
the horizon. Attacks can also be mounted from different directions with 
pre-selected time of arrival for each missile as well as simultaneous arrival.

“Saab’s RBS15 missile family has proven potential to meet the 
existing and future requirements of all branches within the Indian Armed 
Forces. Saab sees the RBS15Mk3 as an excellent complement to already 
existing Brahmos systems, in such a way that it will provide enhanced 
flexibility at a much lower life-cycle cost”, says Jan Widerström, 
Chairman and Managing Director, Saab India Technologies.
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Advanced Power :
Eurojet makes the case for AMCA

As development of the Advanced 
M e d i u m  C o m b a t  A i r c r a f t 
programme progresses, selecting a 

suitable engine for the type becomes a more 
pressing concern. The AMCA programme, 
while still relatively early in its design and 
development phase, is believed by the 
Aeronautical Development Agency (ADA) 
to hold immense potential to replace a wide 
range of IAF aircraft, while simultaneously 
increasing the Air Force’s capabilities as the 
aircraft will be a generation ahead of what 
the IAF currently fields, or is considering, 
for its requirements (see Vayu V/2015 for a 
detailed report on the AMCA programme). 

Certainly, a decision on an aero engine 
must be taken well before the prototype 
stage, and while there have been recent 
pronouncements from various industry 
players pledging support to the programme 
and offering to co-develop existing engines 
in India, there is little clarity from either 
the Aeronautical Development Agency 
(ADA) or from the eventual user of the 
type, the Indian Air Force, on what the 
capability priorities are for the AMCA. 
It is important to establish a matrix of 
priorities during the development stage to 
avoid creating an impossible ‘wish list’ of 
demands that will inevitably cause problems 
down the road. An added benefit of this 
approach is that it allows an early forecast 
of available technologies and their maturity 
levels, significantly de-risking development, 
particularly if there is good communication 
between the user and developer. 

The greatest technology risk, and 
arguably the Achilles’ heel of the Indian 
aerospace industry at large, is that of turbine 
engines. It is clear therefore, that this aspect 
of the AMCA will require definition at the 
earliest, to avoid letting a single issue derail 
programme schedules and budgets, as was 
the case with the Light Combat Aircraft 
(LCA) and its Kaveri engine. From various 
public pronouncements by ADA, IAF 
and MoD officials, the AMCA will not 
be developed alongside a new engine, so 
clearly lessons have already been learned and 
applied. Whatever ADA’s decision, it will be 
made in consultation with the Government 
(i.e. the MoD) and the user, and it will 

have to factor in the imperatives of good 
project management, the IAF’s capability 
requirements and the Government’s policy 
aims – no easy task! It is little surprise then, 
that there is little clarity on the AMCA’s 
engine beyond that it will be a foreign 
solution. While ADA is casting its own net 
far and wide in search of a modern engine 
with reasonable growth potential, the Indian 
Government is separately engaging with 
the USA on a Jet Engine Technology Joint 
Working Group (JETWG). This is precisely 
the sort of ‘crosstalk’ that can delay design 
and development efforts, particularly when 
these efforts hinge on selection of a suitable 
powerplant!

Technology
In a comprehensive presentation during the 
2015 Subroto Mukerjee Seminar organised 
by the Centre for Air Power Studies (CAPS) 
Eurojet’s Wolfgang Sterr outlined key 
modern and futuristic technologies for 
combat jet engines. The talk covered the 
demanding requirements to be met by 
current and future engines, the challenges in 
design and engineering as well as a plethora 
of development paths ahead, not limited 
only to Eurojet, but looking at work taking 
place around the world. 

Different missions in different flight 
operation regimes put differing demands 
on engines. High-altitude reconnaissance is 
carried out very differently from low-level 
strike and both are far removed from the 
rigours of air-to-air combat. In the past this 
was rarely an issue, as aircraft were typically 
tailored for a narrow set of requirements, 

Pair of EJ200s in afterburner powering a Eurofighter 2000 take-off (photo: Angad Singh)

A RAF Eurofighter in flight with its two Eurojet 
EJ200 engines in reheat (photo: Angad Singh)
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allowing them to perform in concert 
for maximum effect only where needed. 
However, the advent of the multirole fighter 
has placed great demands on aero engine 
designers. An airframe-engine combination 
now has to excel at low-level penetration, 
sustained air combat, all sorts of ISR flight 
profiles… and everything in between!

Future developments appear even 
more daunting as additional requirements 
are thrown into the mix. The fighters of 
tomorrow, particularly low-observable 
designs with fuel and munitions carried 
internally (including the AMCA) will 
necessitate engines with increased thrust-
to-weight ratios, but also higher efficiency 
to offset the fundamental limitations in 
utilisation of internal volume. The aircraft 
can carry either more fuel or more weapons, 
both not both. The concept of life cycle 
costs has come into prominence in recent 
times and will doubtless have bearing on 
any future procurement decisions anywhere 
in the world. It is a simple adage that more 
complex parts have higher sustainment 
costs as a result of high part-count, labour 
intensive maintenance, or both. Therefore 
an engine must be relatively simple in design 
and manufacture to remain cost-effective in 
the long term. 

Ba lanc ing  these  contrad ic tory 
requirements with what is available 

glboally, either off the shelf, or after a short 
development cycle, is the job ahead of ADA 
and the IAF. For instance, the concept of 
supercruise – sustained supersonic flight 
without reheat – has come into vogue over 
the last decade or so. Yet Air Forces all over 
the world rarely use this capability, even if 
their aircraft are capable of supercruising. 
While supercruise is certainly more efficient 
than using afterburners to maintain a 
given supersonic speed, it is still many 
times worse than simply cruising in the 
high-subsonic range. In fact, many of 
the efficiency gains of supercruise can be 
matched and even exceeded by cruising at 
a higher altitude. European aero engine 
manufacturer Eurojet projects that Mach 
1.4 flight at 50,000 ft in part reheat is 
actually more efficient than cruising at the 
same speed without afterburner at 36,000 
ft. On the other hand, creating the ideal 
airframe-engine combination with a prime 
focus on supercruise results in significant 
penalties in subsonic flight regimes and loiter 
times. Sometimes the simplest solution to a 
problem may lie in operational changes, not 
technological! It seems clear then, that it is 
not a good idea to design an aircraft and 
engine combination with the express purpose 
of supercruise. It would be far better to focus 
on more mission-relevant capabilities such 
as internal volume, sensor/self-protection 

suite and so on. If the resultant aircraft 
can supercruise, then gains an additional 
capability with no negative impact to the 
overall programme. The same applies to 
tradeoffs in performance versus stealth, and 
vice versa. 

Choices
The AMCA engine selection will have to be 
based on a current production engine, with 
an eye on size, weight and growth potential. 
Eurojet believes that the EJ200 offers the best 
combination of present-day performance 
in a compact package, with tremendous 
potential for further development to 
improve on every important aspect as 
noted above. Preliminary work is already 
underway on assessing a range of changes 
to the high- and low-pressure sections of 
the compressor and turbine stages, the 
afterburner section and the exhaust nozzle. 
Wolfgang Sterr’s presentation last year 
indicated that specific fuel consumption, 
increased manoeuvrability, ownership 
costs and a 20-30% increase in thrust were 
realistic targets for further development 
of the EJ200. Indeed, many of these 
developments – such as thrust vectoring 
– are only awaiting formal requirements 
from existing or future customers, and can 
be delivered relatively quickly.

Angad Singh

While the AMCA’s proposed 
configuration is beginning to take shape, 
many detailed design elements will be 
held up by engine selection

First Views of the AMCA
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Nathalie Smirnov
Interview withVAYU  

Senior Vice President, Services Division, DCNS
VAYU   : How do you intend to support the Indian Navy’s 
Project-75 (Scorpene) submarines? How is the support in India 
different from that in France?

Nathalie Smirnov : The Indian Navy is experienced in operating 
different classes of submarines, such as the Kilo-class and HDW 
Type 209. In the near future, they will operate Scorpene-class 
submarines built by MDL under Project-75 (P75). These modern 
submarines benefit from a very high level of integration and 
automation requiring integrated service support.

The French Navy has found it more cost effective and timely 
to subcontract all maintenance operations and support of its 
submarines to DCNS, through a 10-year service support contract 
guaranteeing an operational availability at sea every year.

Taking into account the IN’s experience and existing 
infrastructure at its naval bases, DCNS is proposing to assist the 
Indian Navy to support the P75 submarines through an on-site 
team comprising Indian and French engineers, ensuring optimised 
operability and sea time.

VAYU   : Do you think it would be more efficient in terms of 
cost and time to have two submarines lines, one DPSU and one 
private sector?

Nathalie Smirnov : In France, there is one submarine line, at 
DCNS. In India, it is up to the Indian Government to take this 
decision. We understand that the Aatre Committee will propose an 
effective arrangement for such strategic shipbuilding in the future.

VAYU    : Could you share with our readers your experiences with 
Indian MSMEs during the on-going Scorpene project?

Nathalie Smirnov : One cannot deny the crucial role played by 
MSMEs in strengthening any defence ecosystem the world over. In 
India DCNS has been working with several MSMEs in the frame 
of indigenisation, such as SEC, HBL, FFL and others, to deliver 
indigenised equipment in all three categories highlighted by Indian 
Navy: Float, Move and Fight.

This provides a strong base for a sustainable industrial eco-
system, which needs to be nurtured for long-term self-reliance so 
that support can be rendered to the Indian Navy for existing and 
future submarine programmes.

The level of quality achieved by Indian MSMEs involved in the 
P75 indigenisation programme has allowed DCNS to outsource 
to some of them certain equipment to be integrated in the French 
Navy’s own submarines.

VAYU    : How is your company contributing towards the on-going 
efforts of skilling Indian industry?

Nathalie Smirnov : ‘Skill India’ is the inherent notion behind 
creating DCNS India as a wholly-owned subsidiary of the DCNS 
Group. Today, DCNS India has trained engineers who are not only 
working on design modifications for MDL, but also at the shipyard 
alongside French experts to support activities on board. Through 
activities like Transfer of Technology (ToT) and technical assistance, 

the endeavour of holistic development of the entire industrial eco-
system can be achieved.

We surely look forward to use these knowhow and skills sets 
to be retained and built upon for the maintenance activities of the 
P75 programme.

VAYU   : Your comments on the key elements required to make 
India’s defence manufacturing sector robust and self-reliant.

Nathalie Smirnov : As already mentioned above, driving factors 
for robust and self-reliant defence manufacturing would be:

- Sustainable and qualified industrial ecosystem with MSMEs 
requiring continuing workload to preserve expertise and trained 
staff.

- Cooperation where synergies can contribute to more cost 
effective and timely deliveries.

VAYU    : What technologies and systems would you be showcasing 
at Defexpo 2016?

Nathalie Smirnov : DCNS is showcasing a wide range of 
expertise in naval systems at Defexpo 2016. The DCNS booth will 
showcase the Indian Navy’s Scorpene submarine, the Mistral-class 
LHD, DCNS’ Evolved Aircraft Carrier, the Barracuda SSN, MU90 
torpedo, OTEC (Ocean Thermal Energy Conservation) project and 
DCNS’ services solutions.
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VAYU   : Nammo is one of the world’s 
largest ammunition companies 
with a portfolio including not only 
small, medium and large calibre 
of ammunition, but also shoulder 
fired systems, rocket motors and 
demilitarisation services. What are 
Nammo’s focus areas in India ?

Kjell Kringsjå: Nammo’s focus 
area will be on our core competencies 
and present this to the Indian market. 
We are well known as a high quality 
producer of both specialty and commodity ammunition. We believe 
that the Indian Armed Forces will appreciate the focus we have 
on products that really increase the capacity of the soldier and the 
systems. We also think that especially our high-end quality products 
in ammunition, shoulder fired systems and our demilitarisation 
expertise can be of interest for India.

VAYU   : The Multi Purpose (MP) concept and Nammo’s RF 
airburst technology has been offered to the Indian Army. While 
the feedback has been positive, can you please explain these two 
concepts?

Kjell Kringsjå: The MP concept is in technical terms a 
pyrotechnical ignition train instead of traditional mechanical Safe & 
Arm device. This will after impact on the target result in a deflagration 
instead of a detonation compared with other ammunition. The 
operational effect (terminal ballistic) of the MP is that it is extremely 
effective due to the way it works; initially you get an effective 
penetration, then a delayed action and in the target you will see a 
tripled effect due to the fragmentation, blast and incendiary. On top 
of all this this is relatively inexpensive to manufacture and is very safe 
to handle both before and after being fired from a gun.

The airburst ammunition gives the troops the possibility to 
neutralise an enemy that is hiding behind obstacles to avoid direct 
fire. Nammo have developed a concept of airburst that incorporates 
radio frequency to programme ammunition. This is easy to integrate 
in both existing and new weapon platforms. It has a very reliable 
programming with a very high precision and is a very safe and 
reliable system with a very low dud rate.

Vayu: What are your thoughts on Prime Minister Narendra 
Modi’s ‘Make in India’ initiative?

Kjell Kringsjå: I think that this is a very smart way of setting 
up production in your own country both to add value and improve 
logistic readiness. This will invite OEMs to find local partners and 
create possible Joint Ventures. In the end this will create added 
value to all partners and the end-user will have improved know 
how and logistic readiness. It will be a win-win situation for all 
parties involved.

VAYU    : Are you open to partner with Indian defence companies 
to produce speciality ammunition, including Transfer of 
Technology (ToT)?

Kjell Kringsjå: Yes absolutely. We think that it is possible to do 
both, but at the same time there will probably be some restrictions 
to components, technology or the volume of production that make 
it smarter to produce in locations where it already is in production. 
At the same time I think it will be an opportunity for Indian industry 
to find possibilities to export components to Nammo facilities. We 
have seen that the expertise, production cost and quality from Indian 
industry seems to be very good.

VAYU    : Aside from your traditional customers from Europe 
and the US, which countries will take on particular significance 
for Nammo in the near future?

Kjell Kringsjå: Nammo’s main focus is as you mention The 
Nordic, European and North-American market. But we see the 
growth in the South-East Asian market coming and we are a very 
reliable and high-quality delivering OEM for products that a lot of 
countries find interesting.

VAYU    : Do you feel the consolidation in the European defence 
industry will have an impact on India ?

Kjell Kringsjå: I think that not only the European industry 
is changing – it is a worldwide trend. That will also open up for 
new constellations and ways of cooperating. At the same time it 
is important to remember that the defence industry is a protected 
market due to national security interest, so countries must make 
sure that they have available what they will need in an emergency 
situation.

I think that this is an opportunity for Indian industry to join 
into these consolidations. At the same time the Indian market is so 
large that in many ways it can stand for itself. But for the Indian 
customer I think it is very important to get advantages of the 
technology presented by other companies.

VAYU   : DefExpo 2016 is a fantastic opportunity for Nammo 
to showcase its product portfolio. What products will you be 
showcasing during the event ?

Kjell Kringsjå: It will be some of our core ammunition 
products. That includes our new family of modern Extended Range 
artillery ammunition for 155 mm, our 30 x 173 mm ammunition, 
40 mm, 57 mm, 12.7 mm and not least our shoulder launched M72 
product, both anti-structure and anti-armour variants. 

The M72 shoulder launched munition is being showcased for 
the first time at Defexpo

Kjell Kringsjå, Senior 
Vice President Business 

Development, Nammo Group

Interview withVAYU  
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Best known for delivering outstanding 
customer relationships and solutions, 
with its high performance power 

systems, Rolls-Royce’s deep association with 
India started eight decades ago when Tata 
Aviation Services launched its first aircraft 
powered by Gypsy engines.

In 1933, Indian Air Force took to 
the skies powered by Bristol Jupiter 
engines. Rolls-Royce’ collaboration with 
HAL started 60 years ago with licensed 
production of Orpheus engines that 
powered the Kiran aircraft and progressed 
to co-production of Adour family of 
engines. We have powered aircraft of Indian 
defence forces including transport, trainer 
and combat aircraft and helicopters. The 
Jaguar has flown with Rolls-Royce Adour 
Mk.811 since 1981 while Adour Mk.871 
has been powering the new Hawk advanced 
jet trainer since 2008.

Today, Rolls-Royce is embedded in 
India as an investor, a high skills employer 
and as a supplier of power systems for use 
in the air, on land and at sea. It also oversees 
operations in Bangladesh, Nepal and Sri 
Lanka out of the regional headquarters in 
Delhi.

Powering the modernisation  
and indigenisation of  
Indian armed forces
With India embarking on a path of strong 
economic and infrastructure growth, we are 
trusted to deliver excellence with a broad 
gamut of products and services which 
address customer needs to achieve long-
term sustainable growth. Over 750 Rolls-
Royce engines power critical aircraft fleets, 
including: the Jaguar attack aircraft; the 
Hawk advanced jet trainer; the Sea Harrier 
fighter; the C-130 transport aircraft; the 
Embraer 145 VVIP aircraft and Airborne 
Early Warning and Control Aircraft; the 
Sea King Helicopter, and the HS748 
‘Avro’ transport aircraft. Our portfolio in 
India spans proven products through to 

the latest new offerings with the IAF and 
IN considering new Rolls-Royce powered 
acquisitions in the coming years.

Presently, we are working towards 
the indigenisation of the Indian defence 
industry by exploring strong partnerships 
with companies who share our goals. We 
are already leveraging the vast engineering 
talent pool and playing a leading role in the 
government’s ‘Make in India’ initiative. In 
terms of design, development and supply 
chain capability, we have announced the 
recruitment of 500 people in Bengaluru by 
2017. These people will undertake aerospace 
engineering for customers in the region as 
well as support for Rolls-Royce’s regional 
supplier base. We have plans to hire around 
100 engineers at our upcoming Engineering 
centre in Pune by this year. In addition, 
more than 1000 engineers, through our 
partnership with QuEST& TCS, work at 
Rolls-Royce managed engineering centres 
in Bengaluru. In terms of manufacturing, 
International Aerospace Manufacturing 
Pvt Ltd (IAMPL) is now at full production 
employing over 120 people for a wide 
range of engine programmes including the 
Trent XWB.

Our power systems division MTU 
established an Engineering and Research 

Centre (EARC) in Pune in 2011 to support 
new engine and component R&D activities 
as per requirement of the MTU Global 
Engineering Division. We are constantly 
expanding our service centre and support 
infrastructure with special tooling & trained 
manpower to overhaul all engine types; 
including the Series 8000 by 2017.

Defence Public Sector Undertaking 
(PSU) Garden Reach Shipbuilders and 
Engineers is a long term Licensee partner 
of MTU for the Series 4000 marine engines 
used in several Navy and Coast Guard Patrol 
Vessels. MTU is preparing to expand license 
cooperation to include other larger engines 
for Navy Frigates and power pack solutions 
for Army Light Infantry Vehicles.

Immense Potential
India’s defence budget allocation is 
estimated to touch $620 billion by 2022 
as per FICCI. We see a huge potential in 
India and we will definitely leverage our 
strategic partnerships for pursuing future 
growth. The initiative to introduce a new 
category called Indigenously Designed, 
Developed and Manufactured (IDDM) 
where it will be mandatory to source 40% of 
the content locally will give a huge impetus 
to the defence sector. As India gets ready to 
move on its growth path, we will continue 
to support the country with our powerful 
portfolio of products and services and 
the right combination of experience and 
advanced technologies.

Strengthening our  
relationship with India
Rolls-Royce, with a rich legacy of over 80 
years has been a partner in India's defence 
modernisation and remains committed 
to India's efforts towards achieving self-
reliance by acquiring superior technological 
skills and modern manufacturing and 
business processes. We will continue to 
support India thereby delivering ‘better 
power for a changing world’.

Rolls-Royce in India
Armed with a legacy to power the present and  

future of Indian defence

Article authored by Kishore Jayaraman
President, Rolls-Royce India and South Asia
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MBDA’s stand at Defexpo 2016 will focus on a number 
of messages covering both the product as well as the 
industrial advantages that MBDA is offering to India. 

India’s defence forces need the very best and most advanced 
equipment to meet the many operational challenges facing the 
country. MBDA’s extensive product portfolio covering all three 
operational domains – air, sea and land is available to fulfil this 
need. Similarly, MBDA is striving to advance the government’s 
widely publicised Make in India policy. MBDA has the know-
how, the experience of international cooperation and the latest 
guided missile and guided missile system technology, which it is 
well prepared and eager to share with India. Make in India can 
benefit and make major leaps forward in progress by having access 
to the levels of advanced technology that MBDA has developed 
over many decades of research and development. Many people 
in the industry are making such a claim for India but often 
this technology is far below the necessary level to make a real 
difference to India’s indigenous capability. MBDA on the other 
hand is prepared to go the distance and to offer technology at an advanced level. Moreover, 
it has the full backing of its domestic governments to do so.

Mistral has proven itself a major success story with a 96% success rate in all firings. This 
highly versatile IR missile, already integrated with HAL’s Rudra (ALH Mk.IV) using the 
MBDA ATAM launcher, can be deployed from a number of land and ship based launch 
systems. With a competition currently underway to meet India’s Very Short Range Air 
Defence (VSHORAD) requirement, MBDA will be displaying the Mistral MANPADS 
(Man Portable Air Defence) system at Defexpo 2016. Easy to use, quick to set up, deploy, 
fire and reload, Mistral MANPADS was designed from the outset to be a highly portable 
tripod mounted system. Easily managed by two operators (one for the tripod and another 
for the missiles), the system has a distinct advantage over beam-riding systems in that its 
heat sensitive seeker allows the missile to be fully autonomous, a vital capability for dealing 
with close-in, manoeuvring threats. The system, which has already been part of several 

successful field evaluation trials for India, 
can also be mounted on vehicles.

The Short Range Surface-to-Air Missile 
(SRSAM) is an Indian DRDO project 
that MBDA is proud to be supporting, 
as it reinforces the partnership model the 
company is advancing within the country. 
Much has been written about this project, 
which stresses MBDA’s commitment to 
India’s Make in India policy. Offering the 
highest levels of technology transfer and a 
major boost to Indian defence industry, 
SRSAM is an ideal solution for the short-
range air defence needs of India’s Navy. 
Discussions are well advanced and as 
soon as a green light is given, this latest 
technology is ready to be developed by India 
in collaboration with MBDA.

Loïc Piedevache, MBDA Country Head 
for India points out, “The Make in India 
policy is an exciting opportunity for India. 
It is a policy that will provide India with the 
level of defence-industrial sovereignty that 
a country of such importance on the world 
stage should have. In this respect, MBDA 
is determined to work with its growing 
network of in-country partners to this end. 
However, it should be realised that we have 
been advancing a strategy of Make in India 
long before it became a publicly announced 
policy, a strategy that forms both the past 
and our future intended activities.”

Loïc Piedevache, MBDA Country Head for India

MBDA offering advanced technology 
transfer to India

Mistral MANPADS
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‘Make-in-India’ for    M777 takes centre 
stage at Defexpo 2016

BAE Systems’ battle proven M777 
Ultra Lightweight Howitzer (ULH), 
for which India and the United States 

are in discussions for a Foreign Military Sale 
to the Indian Army, will take centre stage 
at the company’s stand at Defexpo 2016 
in Goa. BAE Systems recently reaffirmed 
its commitment to ‘Make in India’ by 
down-selecting Mahindra and Mahindra 
as its business partner for the proposed 
in-country Assembly, Integration and Test 
(AIT) facility for the M777.

In addition to the M777 ULH, the 
company’s showcase includes the Archer 
155 mm FH 77 BW L52 self-propelled 
gun along with a full range of munitions 
including the Hyper Velocity Projectile, 
81 mm mortar, 105 mm and 155 mm 
artillery ammunition, 120 mm tank 
ammunition and 3P programmable 
ammunition.

Underlining BAE Systems’ capabilities 
for the naval forces is the Mk 45 Mod 4 
Naval Gun System, a proven, reliable and 
effective automatic 5-inch (127 mm) gun, 
and the 40Mk4 Naval Gun, an extremely 
flexible weapon system with a high rate 
of fire and capability to switch between 
optimised ammunition types.

Broadsword Spine, a new wearable 
technology which incorporates a power and 
data distribution network suitable for the 
military, law enforcement and emergency 
services who need to charge electronic 
equipment 'on the move,' will also be 
featured at the BAE Systems stand.

Recognising the ever-increasing 
importance of cyber in the defence mix, 
BAE Systems will also be showcasing its 
cyber defence and intelligence capabilities 
at Defexpo, giving company experts an 
opportunity to engage with local sector 
participants and demonstrate a unique 
set of solutions, systems, experience and 
processes. These, combined with BAE 
Systems’ Cyber special forces, enable a 
robust defence against cyber attacks, fraud 
and financial crime, enable intelligence-
led policing and solve complex data 
problems. 

The Hawk advanced jet trainer, with 
123 aircraft ordered to date by the Indian 
Air Force (106) and the Indian Navy (17), 
will also find prominence at the stand. In 
May 2015, BAE Systems and HAL signed 
a memorandum of understanding regarding 
future plans for the Hawk programme in 
India. This covered a number of areas for 

potential future development including an 
advanced derivative of the Hawk.

Leading the BAE Systems participation 
at the show are John Brosnan, Managing 
Director, India and South East Asia, Dr 
Joe Senftle, Vice President and General 
Manager, Weapon Systems, BAE Systems 
Inc, and Alistair Castle, General Manager 
and Vice President, India.

John Brosnan, Managing Director, 
South East Asia and India, said, “Defexpo 
is a strategic platform for the Company 
to demonstrate our commitment to 
partner India to ‘Make in India.’ Our 
showcase curates a range of capabilities and 
equipment, every one of which has a Make 
in India vision. In particular, the Show is 
an excellent platform for us to strengthen 
existing partnerships and activate new ones.”

Alistair Castle, Vice President and 
General Manager, India, added, “The 
India defence industry continues to build 
significant capability. As founding partners 
of defence manufacturing in India, we are 
excited to participate again in Defexpo and 
underline our longstanding commitment 
to sharing technology and capability with 
Indian industry.”

Courtesy: BAE Systems

 BAE Systems 81 mm mortar
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MKU will be supplying armour 
for the German Navy’s future 
F125 (Baden-Württemberg-class) 

frigates, which are being built by two 
leading German shipyards, Thyssen-Krupp 
and Lürssen, at a cost of over €650 million 
each. A key design requirement of the 
F125 frigates is enhanced survivability – 
ensuring that the ships remain operational 
regardless of damage due to accidents or 
enemy action. MKU’s participation in this 
flagship European shipbuilding programme 
highlights the firm’s decades of experience 
in this domain, and their ability to provide 
flexible, effective protection solutions for a 
wide range of platforms. MKU, along with 
its wholly owned German subsidiary, MKU 
GmbH, has provided protection solutions 
for over 2,000 platforms globally, covering a 
wide range of naval vessels, land vehicles and 
aircraft. The firm provides comprehensive 
solutions and complete project management 
for land, air and naval platforms for 
protection against blast waves, splinters and 
bullets. MKU also provides maintenance 
and life cycle support for these solutions. 

Naval platforms armoured by MKU 
include frigates, mega yachts, patrol boats, 
fast interceptor craft, rigid-hull inflatable 
boats, and hovercrafts, many of which are 
in operation with the Indian Navy and 
Coast Guard.

MKU owns patents on several specialised 
technologies that have been developed over 
years of in-house R&D. Engineers at 

MKU have developed ‘Modulare Schutz 
Technik,’ a unique German-engineered 
patented system for armouring rotary 
wing aircraft, without having to make any 
structural changes in the platform. This, 
coupled with Polyshield V6, an ultra-light 
armour solution made using their latest 
‘Generation 6’ armour technology, provides 
the ideal solution to add survivability to air 
platforms with minimal weight increase. 
Armour solutions using Gen 6 technology 
combine advanced materials with modern 
production techniques to reduce weight 
and thickness of armour panels by almost 
40 per cent, translating into more useful 
payload and endurance for the aircraft 
without compromising its protection or 
performance.

Over the years these solutions have been 
used on a number of platforms such as the 
Mil Mi-17, Mi-8, Bo 105, Super Puma, 
and NH 90, among others, for 
several forces in South America 
and Europe. Ballistic solutions 
provided by MKU conform to 
environmental standards as per 
MIL 810 G and its facilities are 
AS 9100 certified.

A number of Indian vehicle 
and helicopter programmes are 
in the pipeline. These include 
the LAMV (Light Armoured 
Multipurpose Vehicle) and 
the mammoth Future Infantry 
Combat Vehicle (FICV). 

MKU’s multi-purpose armour solutions

The Indian firm is supplier to the German F125 future frigate programme

The engineers at MKU have leveraged 
their experience of working on platforms 
operated by European and Indian forces to 
develop the solutions required to meet the 
stringent demands of these programmes. 
Some of these solutions will be on display 
during the exhibition.

In addition to platform protection, 
MKU has provided body armour and 
helmets to more than 1.5 million soldiers 
worldwide. Over the past 30 years, the 
company has developed some 1,000 unique 
protection solutions for more than 100 
types of threats. Its products and solutions 
are used by over 230 forces spread across 
100 countries, including India. It is a 
registered NATO supplier since 1993 
and also an accredited supplier to the 
Federal Office of Bundeswehr Equipment, 
Information Technology and In-Service 
Support (BAAINBw).

Floor armour on a Mi-17 helicopter
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Bluebirds’ last flight

15 December 2016 marked the end 
of an era. After 51 years of service 
with the Royal Netherlands Air 

Force (RNLAF) the final four Aerospatiale 
Alouette IIIs made their last operational flight 
day as part of 300 Squadron at Gilze-Rijen 
Air Base in southern part of The Netherlands. 
The Alouette III has been the longest serving 

type in the history of the RNLAF. Only four 
Alouettes (A-247, A-275, A-292 and A-301) 
remained operational with 300 Squadron as 
of 2004, and these were formally transferred 
to RLNAF Logistics Command during this 
event in December 2015.

The first batch of Alouette IIIs had 
arrived at Soesterberg Air Base in 1964 

with the ‘Groep lichte Vliegtuigen’ (GPLV/ 
Lightweight Unit), which was tasked with 
conducting operations in support of the 
Dutch Army. One of the unit’s major 
missions was tactical observation at low 
level over the battlefield, as ‘spotter’ for 
armoured formations, for which the Alouette 
III was particularly suitable. In addition, the 

Dutch Alouette IIIs retired after 51 years of service
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During its operational service, the 
Alouette III was involved in a number of 
notable deployments, including Tunisia 
(1970), the Gulf War (Turkey/North Iraq, 
1991), Former Yugoslavia (Zagreb and 
Ljubljana, 1991), Cambodia (1992-1993) 
and a second deployment to Former 
Yugoslavia with IFOR (1996).

From 2004 just four Alouette IIIs 
remained in service, mainly as a Royal 
flight and for VIP transport. These last four 
helicopters were upgraded in Switzerland by 
RUAG to extend their service life, and after 
the upgrade were painted in a distinctive 
royal blue that they wore until their phase 
out. The Alouettes were incorporated 

into the Defence Helicopter Command 
(DHC) at Gilze-Rijen, and some 10 pilots 
and 10 technicians, part of 300 Squadron, 
conducted operations with the type. In total 
the Alouette fleet flew nearly 400,000 hours 
since induction in 1964.

Text and photos: Carlo Kuit & Paul 
Kievit/ Bronco Aviation

Alouettes were used in a variety of other tasks: 
liaison, VIP transport, and medevac/SAR.

After the end of the Cold War the tasks 
of the RNLAF were rapidly changing and 
the Alouette III became obsolete. New types 
of helicopters came in service from the late 
1990s to take over the tasks of the Alouette 
III. Brand new Eurocopter (now Airbus 
Helicopters) AS 532 Cougar and CH-47D 
Chinook helicopters took over most of the 
tasks from the Alouette III and MBB Bo 105 
fleet. The SAR role had already been taken 
over many years earlier by Westland Lynx 
helicopters of the Royal Netherlands Navy. 
From an initial strength of 77 Alouettes, 
only 35 remained in service as of 1995, and 
by 1998 that number was further reduced 
to only nine operational with the RLNAF. 
Over the years three Alouette III units 
(298, 299 and 300 Squadrons) operated 
from Soesterberg, Deelen and Ypenburg, 
until only 300 Squadron remained, having 
transitioned to Gilze-Rijen Air Base.
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The trade segment of Singapore 
Airshow 2016 concluded on a 
positive note with exhibitors and 

trade visitors giving the thumbs up to the 
wide range of emerging opportunities, 
dialogues and technologies that were the 
main themes of this year’s event. Among 
the highlights were the nearly 60 companies 
comprising the French pavilion, the largest 
French presence ever at an airshow outside of 
France, which included prime contractors, 
equipment manufacturers, small to medium 
enterprises, and maintenance specialists; as 
well as the more than 140 exhibitors who 
represented the United States of America. 

“This edition of the Singapore Airshow 
has been an excellent success for all the 
members of GIFAS, and more particularly 
for our SMEs. The status of Feature Country 
has clearly given a deeper dimension 
to the relationship between our two 

industries which we are looking forward to 
grow further,” stated Mr Vincent Gorry, 
Director, European and International 
Affairs, GIFAS.

The Philippines also made event history 
by participating as a country pavilion for 
the first time at the Singapore Airshow and 
commemorated its debut by announcing 
deals with Airbus, Harris Corporation and 
Rolls-Royce. 

 A total of 50 deals were signed at the 
show 2016, representing an increase of 14% 
over 2014. These included 11 deals with a 
total value of US$12.7 billion, as well as 40 
deals with undisclosed values announced 
by 20 companies. In line with changing 
business trends, and as the industry becomes 
more sophisticated and competitive, a 
growing proportion of the announcements 
and deals included undisclosed values. 
More deals were announced by LCCs and 

aircraft leasing companies compared to 
2014. In addition, there were eight MOU 
signatures compared to four in 2014 as 
industry stakeholders looked to build future 
capabilities. Singapore Airshow 2016 saw 
close to 10% increase in trade visitors, as 
well as a nearly 5% increase in the number 
of VIP delegations. There was also an 
increase in the number of local companies 
exhibiting in the Singapore Pavilion, 
with 36 companies taking part this year, 
compared to 29 in 2014.

The wide array of opportunities at 
the Airshow spanned the commercial, 
defence, MRO, R&D and manufacturing 
sectors. These opportunities not only 
emerged within industry sectors, but also 
from Asian countries and markets that 
displayed significant potential and were 
key focal areas for exhibitors and visitors. 
GE Aviation announced new investments 

Singapore Air Show 2016
(photo: courtesy event organisers)

on-the-spot report:VAYU 
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in new MRO facilities in Singapore, which 
includes establishing a new advanced 
technologies centre for R&D on repair 
applications, while Pratt & Whitney 
opened its first Singapore manufacturing 
facility a day before the event, the only 
facility outside of the US to manufacture 
components for the company›s latest 
engine, the PurePower engine. Among the 
growing spectrum of MRO opportunities 
was the agreement signed by Airbus and SIA 
Engineering Company (SIAEC) to form a 
joint venture based in Singapore. The joint 
venture company will provide airframe 
maintenance, cabin upgrade 
and modification services for 
Airbus A380, A350 and A330 
aircraft to airlines in the Asia 
Pacific and beyond, and marks 
SIAEC’s first collaboration with 
a major aircraft manufacturer for 
airframe maintenance. 

Over the six day event from 
16–21 February, Singapore 
Airshow 2016 welcomed over 
130,000 trade and public day 
visitors. Trade attendance saw 
a 7% increase compared to 
2014 with 30% from overseas. 
Singapore Airshow 2016 saw 
the participation of more than 
1000 exhibiting companies from 
some 50 countries including 65 
of the top 100 global aerospace 
companies. 

  Visitors to the Airshow 
were treated to flying display 
performances including those 
by the Republic of Singapore Air 
Force (RSAF)’s integrated aerial 
display team, comprising an 

F-15SG fighter jet and an AH-64D Apache 
attack helicopter. They performed 11 
exciting manoeuvres, showcasing precision 
and coordination between two different 
aircraft types of different manoeuvrability 
and capabilities. Their routine included 
the Vertical Punch, a new manoeuvre that 
was performed for the first time. The Black 
Eagles from the Republic of Korea Air Force 
(ROKAF), known for their excellent stunts, 
were back to thrill the crowds with three 
additional manoeuvres added to their 2014 
repertoire. Other flying displays included 
the French Air Force’s Dassault Rafale, 

the US Air Force’s C-17 Globemaster 
III, F-16C/D Fighting Falcon and B-52 
Stratofortress, and the Sukhoi Su-30MKM 
from the Royal Malaysian Air Force. 

The RSAF also showcased 11 military 
assets, including a Black Knight F-16C 
aircraft in its familiar red and white paint 
scheme incorporating the national symbols 
of the crescent moon and five stars, which 
was on display at the Singapore Airshow for 
the first time. Other key highlights of the 
static aircraft display included two USAF 
F-22 stealth fighters on display together for 
the first time at the event and the Airbus 
A400M which made its debut at the show. 
Visitors were able to see luxury business jets 
from Bombardier and Embraer, as well as 
Gulfstream’s newest flagship, the G650ER, 
on display, while new helicopter models 
including the Airbus H145 and Bell 505 
took part in the show for the first time. 
In addition, Finmeccanica showcased its 
Project Zero, a hybrid tilt-rotor technology 
demonstrator; the electric-powered aircraft 
that can take off and land like a helicopter 
but fly like an aircraft; while the Royal 
Australian Air Force’s Alenia C-27J Spartan 
battlefield airlift aircraft, which is being 
deployed outside of Australia for the first 
time, also made an appearance at the 
Airshow.

The UAC pavilion 

The SPEAR at the MBDA stand



146 VAYU

Boeing highlights partnership and product innovation

Bombardier C Series in Asia-Pacific debut 

Boeing highlighted its innovative defence and commercial 
products and important regional partnerships at this 

year’s Singapore Airshow. Boeing and the world’s first 
all-787 airline, Singapore Airlines’ low-cost, long-haul 
subsidiary Scoot, demonstrated the Boeing 787-9, which 
was on display during the show’s first day. Scoot currently 
operates 10 787-8 and 787-9 airliners and plans to open new 
markets and routes with an additional 10 787s on order. 
Boeing defence products at the show include the Republic 
of Singapore Air Force (RSAF) F-15SG fighters, as well as 

CH-47 Chinook also at the static area

AH-64 Apache and CH-47 Chinook helicopters. A US Navy 
P-8A Poseidon, two F/A-18F Super Hornet aircraft and a 
US Marine Corps MV-22 Osprey were on static display. The 
Boeing exhibit at the show featured the company’s family 
of commercial airplane models, including the 737 MAX, 747 
Intercontinental, 777X, 787 Dreamliner, as well as a 737-
800 Boeing Converted Freighter. On the defence side, the 
exhibit featured interactive displays, operator consoles for 
the P-8A Poseidon and Maritime Surveillance Aircraft, as 
well as models of the ScanEagle unmanned aerial system 
and other products. Boeing also had a F-15 Simulator in 
the RSAF exhibit area.

AH-64 Apache at the static area

Bombardier’s line-up included the all-new, recently certified CS100 airliner and two business aircraft - the Challenger 
650 and the Global 6000 business jets. Additionally, Thailand-based airline Nok Air displayed an 86-seat Q400 aircraft. 

“Having our aircraft and teams on display at the renowned Singapore Airshow is a great way to debut the recently certified 
CS100 aircraft for our customers and stakeholders in the Asia-Pacific region. It’s an exciting time as the Swiss-liveried 
CS100 aircraft embarks on its world tour over the next few weeks,” said Fred Cromer, President, Bombardier Commercial 
Aircraft.”

Bombardier’s CS 100
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Saab At Singapore 

At the Singapore Airshow 2016 Saab demonstrated 
how its advanced technology and innovative thinking 

pushes the boundaries to break through the 'thought 
barrier!'

“From India to Australia Saab is known as a reliable 
partner and a source of strategic defence, security and 
aerospace technology. We stand proudly alongside all 
of our existing customers in the Asia-Pacific region, and 
we see great potential to do new business in many more 
places. The Saab product range speaks for itself; from 
the Gripen multi-role fighter to advanced submarines 
like the A26; from our complete radar portfolio on land, 
sea and air, to our superior ground combat systems; not 
forgetting our long expertise in command and control and 
network-powered defence. There is no other company that 
can match our range of proven, integrated solutions. We 
are the partner of choice for smart, sustainable progress,” 
stated Dan Enstedt, President, Saab market area Asia 
Pacific.

Saab is enjoying a sustained period of expansion. 
There are few, if any, other defence, security and 
aerospace suppliers that can deliver the range of effective 
and efficient products found in the Saab portfolio. “Saab 
has been active in Singapore for the past 30 years, 
supplying the Republic of Singapore Armed Forces with 
advanced high-tech solutions like submarines, RBS 70 air 
defences, Giraffe radar systems and more. We are proud 
of what we have achieved here and we will support our 
Singaporean customer for another 30 years to come,” said 
Anders Dahl, Vice President, Saab Singapore.

Northrop Grumman 
highlight Global Security 

Capabilities 
Northrop Grumman highlighted its broad range 

of global security capabilities at the Singapore 
Airshow. The company’s airborne surveillance and 
advanced situational awareness capabilities were 
showcased through visual displays of unmanned 
helicopters and high-altitude, long-endurance unmanned 
aircraft systems. Northrop Grumman’s airborne fire 
control radars such as a model of the company’s latest 
active electronically scanned array (AESA) fighter radar, 
the APG-83 Scalable Agile Beam Radar (SABR) were on 
hand at the show. SABR is a mature multifunction AESA 
radar that provides 5th generation radar capabilities to 
the F-16. The company showcased its C4ISR capabilities 
with space, air, land, sea and cyber examples. 

Since the last Singapore Airshow, Rockwell Collins 
has significantly expanded its presence in the Asia-

Pacific region through key acquisitions, the opening of 
new facilities, and the formation of new relationships 
and joint ventures. Highlighting its exhibit was Rockwell 
Collins’ market-leading Flight2 avionics demonstration 
flight deck for C-130 platforms. The proven Flight2 
avionics solution modernises C-130s to enhance 
situational awareness and safety for flight crews, and 
to meet current and future airspace requirements. The 
exhibit also featured Rockwell Collins PAVES Wireless 
high-performance onboard streaming and PAVES seat-
centric in-flight entertainment (IFE) cabin solutions 
for airlines. PAVES Wireless can reach more than 500 
personal devices at once with content ranging from 
movies and music to news and information, and PAVES 
seat-centric IFE is an easy-to-use, easy-to-maintain 
large-screen HD system for passenger seatbacks.

Rockwell Collins at 
Changi 

Flight2 avionics demonstration 
flight deck for C-130 platforms
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Russian Helicopters 
showcase newest products 

Russian Helicopters showed its Mi-171A2 helicopter 
for the first time in Singapore. “The aircraft 

fleet in Southeast Asia is growing at a fast pace and 
strengthening of our competitive positions in that market 
is one of the key objectives of Russian Helicopters.  More 
than 900 Russian-made civilian and military helicopters, 
which are currently in operation in that region, serve 
as a sound basis for the development of services.  
Russian Helicopters, which set the highest standards 
of performance, reliability and operating efficiency, will 
guarantee the future increase of the Russian presence 
in Asia”, said the company’s CEO Alexander Mikheev. 

Aviation PLC signs for 5 
additional ATR 72-600s

ATR and the Singapore-based commercial aircraft 
lessor Avation PLC announced an agreement for 

the purchase of five new ATR 72-600 aircraft. At list 
prices the acquisition is valued at about US $130 million 
and brings to 35 the total number of ATR 72s ordered 
by Avation PLC since their first ATR purchase in 2011. 
As of today, Avation has already taken delivery of over 
20 ATR 72s, mostly ATR 72-600s, which currently fly in 
the liveries of Virgin Australia, Flybe (for Scandinavian 
Airlines), UNI Air (Taiwan), Air India and Fiji Airways. 
Deliveries of the remaining ATR 72-600s on order extend 
out to 2018.

 Finmeccanica and  
‘One Company’

Finmeccanica participated with its newly integrated 
“One Company” organisation. There was particular 

interest in ‘Project Zero’, Finmeccanica’s futuristic green-
technology aircraft which made its Asian debut at the 
show. ‘Project Zero’ integrates future technologies in the 
fields of aeronautics, electronics and features electric 
propulsion with a low environmental impact. This year 
also marked the return of the C-27J, Finmeccanica 
Aircraft Division’s tactical transport, which has been 
absent since the 2012 show. 

Finmeccanica’s expertise in vertical flight was also 
represented by existing successful aircraft such as the 
AgustaWestland AW101 and the intermediate models 
AW169 and AW139. Over 340 Finmeccanica helicopters 
have been ordered to date by defence, government and 
commercial operators in the region. 

Singapore’s Air Force is the first 'export' customer for 
Finmeccanica’s M-346 trainer aircraft. The M-346 is the 
‘most advanced training aircraft’ available for pilots who 
are preparing for future duty with current-generation 
defence aircraft. Owing to the M-346’s flight performance 
and quality and its ‘innovative technical characteristics’, 
the aircraft provides a high level of safety combined with 
low acquisition and operation costs. 

The C-27J Spartan, considered the benchmark 
medium-sized tactical airlifter, is also of great interest 
in the region, where the aircraft is in service with the 
Royal Australian Air Force and was displayed at the 
event.

Royal Australian Air Force  C-27J Spartan

The Russian Helicopters exhibit in the hall
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Thales In-Flyt Experience will equip Singapore 
Airlines with its AVANT In-Flight Entertainment 

system and Ka-band connectivity solution on its future 
fleet of A350 XWB aircraft configured for medium-haul 
operations. Thales, with its AVANT Android based 
system offers a flexible architecture that responds to 
these needs. Through its innovative User Application 
portal, Thales will assist Singapore Airlines to constantly 
introduce the newest and most sought after apps 
present in the consumer market, to their passengers. 
The integration of Ka-band connectivity to the in-flight 
system, using the fastest airborne internet speeds will 
open up the world to the passenger. Delivery of the 
system will begin in 2018. 

The French defence procurement agency (DGA) has 
selected Thales to upgrade the command functions of 

the French Army and Navy as part of the SIA information 
system transformation programme. Under this contract, 
designated SIA C2,1 Thales will replace the Army and 
Navy’s legacy command information systems with a single 
harmonised system to meet the growing need for force 
interoperability. Today, interoperability within joint and 
coalition forces has become a key requirement. The chain of 
command is critically important and serves as the central 
nervous system for force operations. Over the next two 
years, SIA C2 will transform the command information 
systems of France’s land and naval forces by combining 
them into a new-generation system. SIA C2 will facilitate 
information exchange at all levels by delivering a set of 
common tools for joint forces operations, while meeting all 
the specific requirements of land forces command. Legacy 
systems will continue to be maintained and supported 
until the SIA C2 system is rolled out across the two forces. 

Thales SIA C2 systems for 
French Army and Navy

The US Navy’s fleet of MH-60R 'Romeo' and MH-60S 'Sierra' Seahawk 
aircraft has surpassed 1 million flight hours since their induction into the 

fleet in 2004. These helicopters deploy on frigates, destroyers, cruisers, aircraft 
carriers and other air-capable surface ships, the multi-mission helicopters 
capable of anti-submarine warfare, anti-surface warfare, search and rescue, 
vertical replenishment and medical evacuation. Behind the scenes, the US 
Navy’s fleet of 464 Romeos and Sierras require maintenance and sustainment 
to achieve their target flight hours. For 11 years, the Maritime Helicopter 
Support Company (MHSCo) has kept Seahawk helicopters flying by providing 
the fleet with performance-based logistics (PBL) to sustain the systems longer. 
PBL helps to achieve effective, cost-efficient programmes by implementing an 
incentive model that fosters innovative and creative solutions to reduce costs 
and ensure operational readiness. Currently, MHSCo is managing spare and 
repaired parts for more than 1,710 aircraft and avionics components across 
more than 500 H-60 naval helicopters worldwide.

  AVM AJS Walia, Regional Executive, India and 
South Asia for Sikorsky, at the Changi  

Exhibition Centre

Sikorsky/Lockheed Martin’s Seahawk fleet’s 1m flight hours

Thales AVANT IFE for  
SIA’s A350 XWBs
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Israel Aerospace Industries (IAI) unveiled at the 
Singapore Airshow the newest members in its 

Loitering Munitions (LM) family. IAI is the world’s 
pioneer in developing and fielding various types of LMs: 
the most prominent so far being Harpy (an autonomous 
anti-radiation LM for SEAD/DEAD missions) and 
HAROP, an Electro-Optical/Infra-Red (EO/IR)-guided, 
man-in-the-loop LM, designed to locate, track and 
destroy high quality static and mobile targets. Both 
systems have been sold extensively worldwide. The new 
member in the extended family is the Harpy NG (New 
Generation), which is designed to counter the newer 
types of air defence radar threats that have evolved since 
the introduction into service of its former version. The 
totally revamped model introduces two major changes. 
First, improvement, as well as extension of the covered 
frequency band to much lower frequencies, to deal with 
all types of air defence radars, while still building on the 
extensive capabilities of the former generation Harpy.

Second, packaging the new Anti-Radiation (AR) 
Seeker in the more advanced airframe of its stablemate, 
the HAROP. This repackaging enables better flying 
characteristics including longer loiter time, extended 
range, higher altitude as well as commonality in 
maintenance and training.

An additional new member in IAI’s family of LM’s is 
the Green Dragon, a tactical, low-cost LM designed to 
provide small ground units and special operations units 
with significant situational awareness and firepower in a 
compact envelope.  Green Dragon is a silent, all electric 
LM with up to two hours of loitering time, during which 
its operator can collect visual intelligence of surrounding 
areas up to a range of 40 km. This LM can locate, acquire 
and dive on operator designated targets with a warhead 
of nearly 3 kg and extremely high accuracy (better than 
1 m CEP). The Green Dragon is launched from a sealed 
canister: as many as 12-16 units can be carried on a small 

IAI unveils its loitering 
munitions family

vehicle and launched upon request. The operator has a 
small tablet-sized control panel and a tactical low-power 
datalink to the LM. 

Green Dragon

Loitering weapons on 
display at the IAI stand
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Rafael presented an array of innovative aerial 
capabilities, including the Spyder System with 

armoured and wheeled platforms. Among others, the 
Spyder-SR, a low-level surface-to-air missile system, 
was displayed in the static area. The system is designed 
to counter attacks by aircraft, helicopters, UAVs and 
precision guided munitions. The company also presented 
its Litening-5 (new generation of the airborne day/night 
navigation and targeting pod, provides precision strike 
capability to fighter aircraft), Reccelite XR (Real time 
multi-spectral reconnaissance system for stand-in and 
stand-off missions), Python-5 ( Full sphere air-to-air IR 
missile and air defense missile), I-Derby (Beyond-Visual-
Range, SDR Seeker, air-to-air and air defence missile), 
I-derby ER (active radar air-to-air missile, with ranges 
of up to 100 km), Spice Family (2000, 1000, 250) (air-
to-ground gliding bombs, with range of up to 100 km), 
Lite Shield (electronic attack pod for close protection 
and escort Jamming), Iron Beam (High-Energy Laser 
(HEL)-Based system, design to intercept close-range 
rockets, mortars and UAVs) and the BNET SDR FAMILY 
(Broadband MANET IP Software-Defined Radio for 
ground and air applications).

Elbit’s new Skylark 3 
family of mini-UAS

Elbit unveiled the Skylark 3 at Singapore. Designed 
for brigade-level and division-level units, the Skylark 

3 delivers ground commanders organic intelligence, 
surveillance, and reconnaissance capabilities – both 
easily and affordably. To support interoperability, 
Skylark 3 uses the same advanced technologies and 
know-how found in other Elbit Systems’ UAS. In 
addition, through a shared GCS, two Skylark 3 vehicles 
can be assigned to the same mission simultaneously, 
meaning a consistent target acquisition is maintained 
from two aspects. This also offers ground forces the 
ability to significantly extend the flight endurance of 
their mission by UAS hot-swap. 

The Spice 250

The SpyDer system at the static display area

Elad Aharonson, General Manager of Elbit Systems 
ISTAR Division commented: “Skylark 3, the latest 
addition to our family of ultra-lightweight UAS, 
delivers brigade-level and division-level units, an ideal 
solution for carrying out complex ISTAR missions in a 
truly organic network-centric manner. Its easy launch, 
autonomous maneuverability and control, coupled with 
its cutting-edge payload technology, provide ground 
force commanders unrivaled situational awareness 
and enhanced force protection capabilities, ultimately 
allowing them to make faster, smarter and more cost-
effective decisions.”

Rafael displays latest 
innovations 
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Almost two years after the merger of two famous 
brands in general aviation, Textron Aviation made its 

first appearance at the Singapore air show. The company 
had five aircraft on display, from its high-performance 
Cessna TTx piston single to its Citation CJ4 business jet. 
The merged company enjoys a dominant position in many 
sectors in Asia, said Chris Bogaars, vice president for 
international sales for Asia-Pacific. “The Citation fleet is 
the most successful in this region. One new aircraft being 
pitched at the Asian market that was not on the static 
display area is the Scorpion light attack/surveillance 
aircraft, although Textron is promising to take the first 
production version to the UK’s Royal International Air 
Tattoo and Farnborough show in July. “The aircraft is 
very applicable to the maritime patrol environment in 
Asia-Pacific,” says Russ Bartlett, president of Beechcraft 
Defense. “The magic of the Scorpion is that you can 
put a variety of sensors or equipment in its payload 
bay. You can do a lot of things very affordably.” He 
said that the Scorpion has been “designed as an ISR 
[intelligence, surveillance and reconnaissance] aircraft 
first, and strike aircraft second” and is “positioned at 
a price point and cost per flight hour that just isn’t 
catered for, significantly under single-engine fighter jets”. 

Textron Systems Sensor Fused Weapon on display

Textron Systems Shadow V2 UAV

Saab has extended its airborne early warning and 
control portfolio, with the introduction of the 

GlobalEye multi-role airborne surveillance system. 
GlobalEye combines Saab’s all-new Erieye ER (Extended 
Range) radar and mission system with the high-end 
Global 6000 jet aircraft from Bombardier. “With 
GlobalEye we expand and sharpen our offering, 
targeting customers looking to maximise their return 
on investment in extended AEW&C capabilities as a 
national asset to benefit their country,” stated Micael 
Johansson, head of Saab’s business area Electronic 
Defence Systems.

The multi-role GlobalEye automatically detects and 
tracks air and surface targets over a huge area. Ground 
surveillance of moving vehicles can be conducted through 
long-range, wide-area ground moving target indication 
(GMTI) radar modes. With the Erieye ER radar, detection 
and tracking ranges have been significantly increased 
compared to existing airborne radars, and against the 
smallest targets. The GlobalEye system can track very 
low-observable air and sea targets, including ‘stealthy’ 
aircraft, cruise missiles or submarine periscopes, even in 
heavy clutter and jamming environments. The GlobalEye 
integrates a comprehensive suite of sensors, including 
signals intelligence, and advanced self-protection 
equipment with a newly-developed command, control 
and communication system. Cost-effective system 
availability is assured through the combination of a small 
organisational footprint and Saab’s in-service support.

A key aspect of the GlobalEye system is the Global 
6000 ultra-long-range jet aircraft from Bombardier, 
which offers the latest avionics and combines ideal size 
for multi-role and extended AEW&C with outstanding 
performance. It is a high speed aircraft with impressive 
short field performance and low operating costs. Thanks 
to the Global 6000 platform GlobalEye mission endurance 
can extend up to 11 hours. The launch customer for 
GlobalEye is the United Arab Emirates, which ordered 
the system as the Swing Role Surveillance System 
(SRSS), in November 2015. (see Vayu I/2016)

Saab’s GlobalEye redefines 
Airborne Surveillance Market

Saab’s GlobalEye

Textron at Singapore  
air show
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Airbus Defence and Space signed an agreement with Singapore Technologies Electronics (Satcom & Sensor Systems) 
Pte Ltd (“ST Electronics”), as a channel partner for its satellite data and value-added products in Singapore. “We are 

very enthusiastic about this new cooperation considering ST Electronics’ commercial strength on the Singapore market 
and its capacity to develop value-added 
services for the benefit of the end-users from 
this territory,” said Bernhard Brenner, Head 
of Intelligence Business cluster at Airbus 
Defence and Space, “With this agreement, 
ST Electronics is now part of our global 
geo-intelligence services Channel Partner 
Network, the largest in the world with over 
160 resellers.”

With privileged access to a unique 
satellite fleet comprising the TerraSAR-X and 
TanDEM-X radar satellites and the high and 
very-high optical satellite constellation SPOT 
and Pléiades, Airbus Defence and Space offer 
daily coverage worldwide as well as weather-
independent acquisitions, at a variety of 
resolutions. Based on this data, a substantial 
portfolio of geo-intelligence products and 
services as well as customised solutions is 
available to customers around the Globe.

Airbus’ Asia-Pacific 
presence reinforced 

"As the world’s fastest-growing market for new civil 
aircraft, Asia-Pacific represents a key customer base 

for Airbus’ product line of modern jetliners."  There are more 
than 2,800 aircraft in service with 100-plus operators in the 
region, and Asia-Pacific customers account for approximately 
31 per cent of all Airbus orders globally. Airbus’ A350 XWB 

jetliner had a successful Singapore Airshow, showcasing 
its capabilities during flying presentations throughout the 
week and providing up-close views for event-goers while on 
static display. Approximately one-third of all A350 XWB 
orders received to date are from Asia-Pacific customers, 
with Philippine Airlines becoming the latest: announcing at 
the Singapore Airshow its intention to order six A350-900 
versions, with another six purchase options.

The new-generation A350 XWB performs another impressive 
flying display at the Singapore Airshow

Kiran Rao, Head of Strategy and Future Programmes for Airbus, 
accepted ATW’s “Aviation Technology Achievement Award”  

for the A350 XWB

 Airbus Defence and Space signs distribution agreement

The Airbus A400M at the static display
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The Qatar Emiri Air Force has long been operating Dassault 
aircraft, including Mirage 2000-5s and Alpha Jets, apart from 
Mirage F1s previously. The Mirage 2000s were subject of some 
speculation a few years back when they were considered for 
acquisition by the Indian Air Force but this deal did not come about. 
The Dassault Rafales for the QEAF will be armed with a range of 
MBDA ordinance including the Hammer AASM, SCALP ALCMs 
and extra set AM39 AShMs. The QEAF already has the MICA-IR 
and EM and will also receive the Meteor BVRAAM, all of which 
will give the Service “formidable multirole capability.”

of some 26 Su-30MK2Vs, the type equipping the 923rd Fighter-
Bomber Regiment at Bai Thuong AB, 929th Fighter Regiment/2nd 
Squadron at Da Nang AB and the 935th Fighter-Bomber Regiment 
at Bien Hoa AB.

Second Royal Malaysian  
Air Force A400M delivered

Delivery of the second Tentera Udara Di Raja Malaysia (TUDM-
Royal Malaysian Air Force) A400M military airlifter, took 

place on 23 December. The TUDM has four A400Ms on order, 
the first of which was handed over in Seville on 9 March 2015 and 

Rafales and Thunders in Doha

At the Doha Qatar Air Show in February 2016, announcement 
was made that down payment in support of the $ 6.9 billion 

contract for 24 Rafales, plus training, weaponry and maintenance 
support signed in May 2015, has taken place. There were 
speculations that the massive fall in global energy prices was the 
reason for delay, the country’s total deficit in the new budget being 
estimated at QR 46.5 billion. 

Also participating at the Doha Air Show were pairs of PAC  
JF-17 Thunders and PAC Super Mushshaks. The high level Pakistan 
delegation was led by Prime Minister Nawaz Sharif accompanied 
by Air Chief Marshal Sohail Aman, CAS PAF, with presentations 
made to the Emir of Qatar Sheikh Tamim bin Hamad bin Khalifa 
Al-Thani and Prime Minister Sheikh Abdullah Bin Nasser Bin 
Khalifa Al-Thani.  According to reports from Doha, the leadership 
of both countries discussed enhanced cooperation in various defence 
related fields. 

More Su-30 MK2Vs for Vietnam

Another two Sukhoi Su-30MK2V multi-role fighters have been 
delivered to the Vietnam People’s Air Force (VPAF) from the 

KnAAPO factory in Komsomolsk-on-Amur, arriving in Vietnam on 
board a Volga-Dnepr An-124-100M. A US $600million contract 
for 12 additional Su-30MK2Vs for the VPAF was signed in August 
2013, the first two delivered to Da Nang Air Base in October 
2014 and two in December 2014. The VPAF has taken delivery 

which then departed on its delivery flight on 12 March. The third 
TUDM aircraft is completed at Seville, but is yet to be delivered.
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Induction ceremony for the Bangladesh Air Force’s newly 
delivered AgustaWestland AW139 helicopters and Yakovlev 

Yak-130 combat trainer aircraft took place on 6 December 2015 
at Bangabandhu Air Base at Dhaka-Kurmitola, the event marking 
formal entry into service of the BAF’s first six (of 16) Yak-130s and 
two AW139s, to be operated by 1 Squadron in the SAR role. The 
six Yak-130s had arrived at Chittagong-Zahurul Haque Air Base on 
board a Volga-Dneper An-124-100 in September 2015 and after 
re-assembly joined 21 Squadron ‘The Avengers’ at the base. It has 
also been revealed that the BAF will take delivery of 16 Chinese 
Nanchang CJ-6/PT-6s, which would be based at Chittagong-
Zahurul Haque Air Base. 

Meanwhile, delivery of the last of five Mi-171Sh helicopters to 
the Bangladesh Air Force has been completed. Bangladesh ordered 
the Mi-171Sh helicopters under a contract signed with Rosoboron 
export in late 2013. The helicopters are equipped with additional 
fuel tanks to increase range and endurance, as well as an external 
sling for outsize cargo transportation.

Eight more F-16s for Pakistan

Ignoring the flurry of objections from US lawmakers and the 
Indian government, the Obama administration has moved 

ahead with its plan to sell eight more F-16 fighters to Pakistan. 
The administration has defended its decision on the grounds that 
“Pakistan has been using its fleet of F-16s effectively against terrorists 
and these have enhanced the PAF’s precision-strike capabilities.”

The F-16 Block 52s comprise six D models and two C models, 
powered by the F100-PW-229 engines, as also 14 Joint Helmet 
Mounted Cueing Systems (JHMCS). Included in the package are 
eight (8) AN/APG-68(V) 9 radars, and eight (8) ALQ-211(V)9 
Advanced Integrated Defensive Electronic Warfare Suites 
(AIDEWS).

Three more CH-47Fs for Australia

The Australian government has a requirement for three more 
CH-47 Chinooks, which approval has been granted by the 

US State Department. The total estimated value is $180 million, 
and these will join seven already delivered to the Australian Army 
Aviation Corps. The last of the initial seven was delivered on  
10 August 2015.

Pilatus PC-21 for Australia

Bangladesh inducts  
AW139s and Yak-130s

Under the AUS $1.2 billion deal, Lockheed Martin Australia 
will deliver 49 Pilatus PC-21s to the Royal Australian Air 

Force (RAAF), along with seven flight simulators and support 
for an initial seven-year term. The Lockheed Martin-led Team 21 
includes Pilatus, which will provide the PC-21s and through-life 
engineering and airworthiness support. Hawker Pacific will supply 
maintenance and fleet support. Lockheed Martin will provide 
overall project management and deliver a family of integrated 
ground-based training technologies. Basic Flying Training will be 
provided at RAAF Base East Sale, Victoria with 22 of the PC-21s, 
while Advanced Flying Training will continue from RAAF Base 
Pearce, Western Australia. The contract will also provide three 
PC-21s as replacement aircraft for 4 Squadron at RAAF Base 
Williamtown, New South Wales, for forward air control and four 
for the Aircraft Research and Development Unit (ARDU) at RAAF 
Base Edinburgh, South Australia.
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Australia orders G550s for ISR Role

The Australian Government is acquiring two Gulfstream G550s 
which will be prepared by L-3 in their Greenville facility, 

with completion anticipated by 30 November 2017. Australian 
Government officials have confirmed that these will be used in 
electronic warfare and airborne intelligence, surveillance and 
reconnaissance roles.

Nigeria orders JF-17 Thunders

The Nigerian Air Force has ordered the Sino-Pak JF-17 
Thunder fighter, which ends years of speculation that peaked 

in December 2014, when a Pakistani Ministry of Defence official 
stated that Nigeria was close to signing a contract for the acquisition 
of 25-40 aircraft. Nigeria has also ordered 10 PAC Super Mushshak 
basic trainers from the Pakistan Aeronautical Complex (PAC).

Algeria’s interest in Su-34s

Algeria is reportedly discussing the procurement of Su-34 strike 
aircraft from Russia. Late in 2015, Sergei Smirov, director of 

the Novosibirsk Aircraft Production Association (NAPO) plant that 
manufactures the type, stated that “Russia and Algeria had been in 
discussions over the Su-34 for the previous eight years and that an 
official application had been received.” It is not confirmed how many 
aircraft will be acquired, but 12 have been mentioned. Meanwhile, 
Algeria has confirmed an order for 14 Su-30 fighters from Russia’s 
Irkut to augment their 44 Su-30MKs in service.

P-8 Poseidons at Singapore

In an enhanced defence agreement between Singapore Defence 
Minister Dr Ng Eng Hen and his US counterpart Ash Carter, 

the island state will facilitate operation of US Navy P-8 Poseidons 
from Paya Lebar Air Base, the only such facility in Singapore open 
to foreign aircraft. The agreement is consistent with the 1990 
memorandum of understanding and the 2005 strategic forces 
agreement signed between the two countries. The first involved 
P-8s assigned to Patrol Squadron 16 (VP-16) ‘War Eagles’ from a 
detachment at Kadena Air Base in Okinawa, Japan and took place in 
December 2015. P-8 operations from Paya Lebar will not be limited 
to the South China Sea and will be flown “wherever international 
law allows, including international air space above the South China 
Sea and other parts of the region.”

J-20 enters LRIP

Following maiden flight of the seventh J-20, China’s fifth-
generation fighter on 18 September 2015, CAC delivered two 

more aircraft within only two months, followed by the first low 
rate initial production (LRIP) aircraft. Several high-speed taxi 
tests were accomplished before the maiden flight took place on 
18 January 2016. This aircraft will be ninth J-20 to fly. LRIP was 
reportedly started in 2015 and several more airframes are presently 
under construction. 

Meanwhile, the US Naval Air Systems Command announced 
its work to integrate the APS-154 Advanced Airborne Sensor 
(AAS), aboard the P-8A Poseidon. Ongoing testing by Air Test 
and Evaluation Squadron 20 (VX-20) based at Naval Air Station 
Patuxent River, Maryland seeks to confirm the ability of the P-8A 
and AAS to operate safely and efficiently. The APS-154 radar is 
housed in a large externally mounted radome carried on underside of 
the aircraft’s fuselage and is a follow-on to the Littoral Surveillance 
Radar System (LSRS) used by the US Navy P-3C Orion aircraft to 
detect moving and stationary targets at sea and on land. The system 
is classified as an integrated intelligence, surveillance, reconnaissance 
and targeting asset, with mast and periscope detection capability.
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Eight more A330 MRTTs for FAF Support of Egyptian Mi-8T/Mi-17-Vs

Russian Helicopters will provide after-sales service and 
maintenance for the Egyptian Air Force’s fleet of Russian-made 

helicopters, involving heavy maintenance support of the EAF’s 
fleet of 41 Mil Mi-8Ts and three Mi-17-IVs. Russian Helicopters 
will authorise the Heluane plant as an official aircraft repair plant 
for the type. To support comprehensive work to the airframes, 
components gearboxes and rotor systems in helicopters operated 
by the EAF, Russian Helicopters will deliver specialised equipment 
to the facility, carry out commissioning work and transfer all the 
necessary documentation to Egypt. Egyptian specialists will be 
trained to work on Mi-8Ts, Mi-17-1Vs and Mi-17V-5s at Russian 
Helicopters’ Novosibirsk Aircraft Repair Plant.

Zambian AF with L-15s

The first Zambian Air Force pilots and maintenance personnel 
have completed conversion to the Hongdu L-15 Falcon 

advanced jet trainer at Nanchang. The training took place on the first 
ZAF L-15s, which are expected to begin delivery in June. Although 
the ZAF was known to have signed a contract for acquisition of the 
L-15, details were never clear. It is now known the order is for six 
aircraft with a further six options. Unlike the first six, the second 
six will have a new afterburning engine currently in development.

The French Government has placed orders for a further eight 
Airbus Defence and Space A330 Multi-Role Tanker Transport 

(MRTT) aircraft , which constitutes the second tranche of the multi-
year contract for 12 A330 MRTTs signed by the French Ministry 
of Defence. A firm order for the first of these was placed in June 
2015 and the latest announcement brings the total firm order for 
the French Air Force to nine, the first French MRTT to be delivered 
in 2018, followed by the second in 2019. The remainder will follow 
at a rate of one or two per year. In French service, the type will be 
known as the Phénix (Phoenix) powered by Rolls-Royce Trent 700 
engines and equipped with a combination of the Airbus Refuelling 
Boom System and underwing hose-and-drogue refueling pods.

29 additional MH-60Rs for US Navy

More Iraqi Mi-28NEs

An additional two Mil Mi-28NE Night Hunter attack helicopters 
have been delivered to the Iraqi Army Aviation Corps. An 

initial batch of three Mi-28NEs was delivered to Iraq at the end of 
August 2014 and a second batch, which arrived on 1 February 2015, 
comprised only two helicopters and another four were delivered in 
August followed by two more in September.

Sikorsky has contracted for a further 29 MH-60Rs for the US 
Navy, associated programme and logistics support also included 

in the contract, which has been financed with Fiscal Year 2016 ‘other 
procurement’ funding. The award is a modification to the $8.5 
billion contract signed on 10 July 2012, covering US Army and US 
Navy purchase of a baseline quantity of 653 UH-60M Black Hawk 
and MH-60R/S Seahawk helicopters through to December 2017. 
The deal also included options on a further 263 of these helicopters.
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An-178s for Saudi Air Force

Antonov and Saudi Arabia’s Taqnia Aeronautics Company have 
signed an MoU for the delivery of 30 An-178 multi-purpose 

aircraft to the Royal Saudi Air Force (RSAF), an extension of  
co-operation between the two companies. Under the new 
agreement, the two companies will also jointly market the An-178 
to other Middle Eastern countries and promote special purpose 
variants of the An-148. Major General Ali Mohammed Al-Ghamdi, 
President of  Taqnia Aeronautics, stated that the An-178 had been 
selected because of  “its advantageous characteristics, price and low 
operating costs compared to other types in its class.”

Meanwhile, Lockheed Martin and Sikorsky have won contracts 
to provide ten MH-60R Seahawk helicopters for the Royal Saudi 
Naval Forces (RSNF). The MH-60R will be used by the RSNF to 
guard against maritime security threats and for secondary missions 
including vertical replenishment, search and rescue (SAR) and 
communications relay.

USS Harry S Truman in 
operations against Daesh

US Navy aircraft from the aircraft carrier USS Harry S Truman 
(CVN 75) flew their first missions in support of Operation 

‘Inherent Resolve’ (OIR) on 29 December 2015. The Truman and 
embarked Carrier Air Wing 7 (CVW-7) have joined French carrier 
FS Charles de Gaulle (R 91) in combined combat operations against 
Daesh in Iraq and Syria from the Arabian Gulf. The Truman left its 
home port in Norfolk, Virginia in November and its arrival in the 
region marks the return of a US carrier to anti-Daesh operations 
after departure of the USS Theodore Roosevelt (CVN 71), which 
ended air strike operations against Daesh and left the Fifth Fleet 
area of responsibility.

C295W for Mali 

Mali becomes the 23rd country to order the C295W transport 
and mission aircraft from Airbus Defence and Space. The 

single winglet-equipped model is now the standard version in 
transport configuration and has been ordered for the Mali Air Force, 
delivery due in the second half of this year. Head of Marketing 
and Sales, Jean-Pierre Talamoni stated, “The C295 is part of the 

Airbus Defence and Space family of light and medium airlifters 
which also includes the earlier C212 and smaller CN235 platforms. 
Airbus Defence and Space now offers the C295W, featuring as 
standard winglets and higher engine power ratings, giving increased 
performance in all flight phases and lower fuel burn.” 

Embraer Phenom 100s for UKMFTS 

The Embraer Phenom 100 business jet has been selected to 
provide multi-engine pilot training to armed forces aircrew in 

the United Kingdom. The contract with Affinity Flight Training 
Services will provide five aircraft to the UK Ministry of Defence’s 
Military Flying Training System, (UKMFTS) programme. The Fixed 
Wing programme is intended to replace the elementary, multi-engine 
and basic flying training that is currently delivered on aging platforms 
with a new fully integrated solution that provides state-of-the-art 
training aircraft, ground based training devices and courseware 
all derived from the training design developed by Ascent Flight 
Training, the training service provider of the MFTS programme 
in UK. In 2014, Affinity was selected by Ascent Flight Training to 
provide and operate the aircraft selected for the MFTS programme.
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T-6C for the UK Military  
Flying Training System

build of an initial 40 of the twin-engined fighters for the ROKAF 
by 2028, after which a further 80 are intended to be delivered to the 
service between 2029 and 2032. The KF-X is proposed to replace 
Korea’s ageing fleets of Northrop F-5E/F Tiger IIs and McDonnell 
Douglas F-4E Phantom IIs.

Meanwhile, Indonesia is funding 20% of the development 
programme and plans to buy 80 aircraft for its Air Force. A 
provisional partnership deal between KAI and Indonesia was 
signed in November 2015, the agreement including delivery of one 
of the six development aircraft to the latter. This was formalised 
when a final agreement was signed on 7 January between KAI and 
Indonesia’s PTDI at the Indonesian Defence Ministry in Jakarta. 
KAI is teamed with Lockheed Martin as its foreign technical 
assistance partner for KF-X and the Eurojet EJ200 reportedly has 
all attributes for meeting the KF-X performance goals.

First Japan-assembled F-35A 

Major components (fuselage, wings and tail) of the first Lockheed 
Martin F-35 Lightning II have been put together at the 

Mitsubishi Heavy Industries (MHI) Final Assembly and Check-Out 
(FACO) facility in Nagoya, Japan. The aircraft (F-35A AX-5) will be 
rolled out of the factory for delivery to the Japan Air Self-Defence 
Force (JASDF) in 2017, while first four JASDF F-35As, AX-1 to AX-4, 
are being produced in the US and are currently in various stages 
of assembly at Fort Worth, Texas. The first, AX-1, is scheduled for 
delivery later this year. The remaining 38 JASDF F-35As, AX-5 to 
AX-42, will be assembled and delivered from Nagoya, which was also 
selected in 2014 as the regional F-35 overhaul facility.

Chinese Y-20 developments

The Chinese heavy lift aircraft, the Y-20, reached another 
milestone in early 2016 when AVIC/IXAC reported that 

all tasks concerning its development phase had been successfully 
accomplished. Following the first prototype in January 2013, 
the second airframe acted as static test aircraft and followed in 
December 2013. According to reports, an aircraft was finished 
in February 2014, but this is still unconfirmed and is likely to be 
another test aircraft. During that time, a pulse assembly line has 
been completed at XAC and is ready for production. The fifth Y-20 
was reported as being ready for its maiden flight in July 2015, but 
was only recently spotted at Qionglai North. The type is currently 
undergoing operational evaluation with the PLAAF by its 4th 
Transport Division and is expected to enter service in 2017.

Beechcraft Defence Company, LLC, a subsidiary of Textron 
Aviation Inc will provide 10 Beechcraft T-6C Texan II military 

training aircraft to the UK Ministry of Defence’s Military Flying 
Training System (UKMFTS) programme. A second contract has 
also been signed to include five years of engineering services, parts 
support, maintenance training and the placement of on-site Field 
Service Representatives who provide ongoing technical expertise to 
UKMFTS maintenance personnel. The T-6C trainers will replace 
Shorts Tucano T1 aircraft and join the fleet of Beechcraft King Air 
350ER turboprops, which are already providing live and synthetic 
radar training for Royal Navy observers as part of the UKMFTS 
Rear Crew Training programme.

KF-X Full Scale Development

Development of South Korea’s KF-X fifth generation fighter has 
been given the ‘go ahead’, with signature of contract between 

the Defence Aquisition Programme Administration (DAPA) and 
Korea Aerospace Industries (KAI). The development programme, 
expected to be worth around $7.4 billion, including production of 
six prototypes, will take a decade through to June 2026, leading 
to first deliveries to the Republic of Korea Air Force (ROKAF) in 
September 2026. The ROKAF is to acquire 120 of the type, with 
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Sukhoi Superjet stretched

A stretched version of Sukhoi’s Superjet 100 will receive 
certification in 2019, the firm’s president Ilya Tarasenko 

confirming that conceptual design studies on the new variant, 
dubbed the SSJ100SV (Stretched Version) are due for completion 
by March 2016. This will feature an extended fuselage and a 
redesigned wing, and seat up to 125 passengers and also have an 
increased maximum take-off weight of around 55 tonnes. “The 
aircraft will compete directly against the Embraer E-Jet E2 and 
Bombardier C Series.”

Russia’s Advanced Lift Helicopter

Russian State Corporation Rostec has announced that contract 
for the Russian–Chinese Advanced Heavy Lift (AHL) helicopter 

programme would be signed in mid-2016. Under the agreement, 
Russian Helicopters will partner with China’s Avicopter, part of 
the China Aviation Industry Corporation (AVIC), to develop the 
new helicopter. Rostec deputy CEO Dmitry Shugaev stated, “We 
can say that both sides have a desire to come together and finalise 
their contractual obligations as well as sign an intergovernmental 
agreement.” Rostec’s representative in China also stated that Russia 
and China were considering the possibility of equipping the Mil 
Mi-34 light helicopter with a Chinese powerplant and undertaking 
joint assembly in China.

First Israeli F-35A ‘Adir’

Lockheed Martin has begun final assembly of the first F-35A 
Lightning II for Israel, which has given the type a Hebrew name, 

‘Adir’ (Mighty One). The aircraft, designated as F-35A aircraft AS-
1, officially began its final assembly process, where the four major 
components of the aircraft are joined together in an Electronic Mate 
and Assembly Station to form the aircraft’s main structure. AS-1 is 
expected to roll out of the factory in June 2016 for delivery to the 
Israel Air Force later this year. Israel has contracted for 33 F-53A 
Adir aircraft through the US Government’s Foreign Military Sales 
programme. Israel’s contribution to the F-35 programme includes 
Israel Aerospace Industries F-35A wing production; Elbit Systems 
work on the Generation III helmet-mounted display system, which 
all F-35 pilots fleet-wide will wear; and Elbit Systems-Cyclone F-35 
centre fuselage composite components production.

Finmeccanica begins final assembly of 
Polish Air Force M-346  

Finmeccanica has started final assembly phase for the first two 
Aermacchi M-346s for the Polish Air Force, at a ceremony 

attended by General Commander of the Polish Armed Forces, 
Lieutenant General Miroslaw Rozanski, Brigadier General Tomasz 
Drewniak, Inspector for the Air Force, and Col. Paweł Smereka, 
Commander of the 41st Training Airbase. The delivery of the first 
two M-346 aircraft, built at Finmeccanica’s Aircraft Division facility 

in Venegono Superiore (Varese, Italy), is scheduled for the end of 
November 2016, in line with the programme’s time frame. Signed 
in February 2014 with the Polish Ministry of Defence, the contract 
is to supply eight M-346 advanced jet trainer aircraft to replace the 
currently operational TS-11 Iskra.

A350-1000 in final assembly

Airbus has started final assembly of the first A350-1000, on 
schedule, at the A350 XWB Final Assembly Line (FAL) in 

Toulouse, France. This A350-1000, one of three flight test aircraft 
to be built, will be ready before the end of 2016 and deliveries will 
start in mid-2017. To ensure smooth integration of the A350-1000 
into the FAL while A350-900 production is ramping-up, Airbus 
has added three additional final assembly stations. For maximum 
flexibility, all stations in the A350 XWB FAL can be used for both 
models.

While having a very high degree of commonality with the 
A350-900, the A350-1000, measuring nearly 74 metres from nose 
to tail, is the longest fuselage version of Airbus’ all-new family of 
wide body jetliners. The A350-1000 will be powered by Rolls Royce 
Trent XWB-97 engines, the most powerful engine developed for 
an Airbus aircraft. The A350-1000 seats 366 passengers in a typical 
3-class configuration and flies on routes of up to almost 8,000 
nautical miles which represents a significant revenue-generating 
advantage for operators. Airbus has confirmed 181 A350-1000 
orders from 10 customers. 
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Solar-powered Airbus Zephyr 8s for UK These test missiles will be used during 2016 for a series of 
flight trials and air-launched firings that are a key step towards the 
Initial Operating Capability of the aircraft by the UK. The trials 
will include environmental data gathering, safe separation from the 
aircraft, weapon integration with the F-35’s on-board systems, and 
lastly, weapon firing trials involving the engagement of targets. These 
integration activities will take place at both the Naval Air Station 
Patuxent River and Edwards Air Force base in the USA.

ASRAAM is the Advanced Short Range Air-to-Air Missile in 
service with the RAF on the Tornado and Typhoon, the Royal 
Australian Air Force on the F/A-18 Hornet and on order for 
the Indian Air Force’s Jaguars. The missile flies at over Mach 
3 and its sleek, agile airframe, powerful motor, sophisticated 
seeker and software “are designed to defeat current and future 
countermeasures.”

Lockheed Martin’s T-50A for USAF APT 

Lockheed Martin announced that it will offer the T-50A in the 
US Air Force’s Advanced Pilot Training (APT) competition, 

also known as T-X.. The T-50A is developed jointly by Lockheed 
Martin and Korea Aerospace Industries (KAI) to replace the T-38 

The UK Ministry of Defence has contracted Airbus Defence 
and Space for the manufacture and operation of two solar-

powered Zephyr 8 high-altitude pseudo-satellite (HAPS) craft. 
Flying at some 65,000 ft, the ultra-lightweight Zephyr 8 is uniquely 
capable of providing persistent surveillance over land or sea, and 
hosting communications links, over the same area for months at a 
time without landing. Although, the precise purpose for which the 
UK MoD will use its Zephyrs have not been disclosed, the craft 
flew slowly and above weather systems, loitering over a selected 
area under the close guidance of a ground controller to perform 
its mission. The latest generation Zephyr 8 has a wingspan of 25 
metres, is 30% lighter and can carry 50% more batteries than its 
predecessor, the 22.5 metre wingspan Zephyr 7. The first Zephyr 8 
is under construction at Airbus Defence and Space’s Farnborough, 
UK facility and is due to fly in mid-2017. 

ASRAAM missiles for F-35 integration

MBDA has commenced deliveries of a quantity of Advanced 
Short Range Air-to-Air Missiles (ASRAAM) for forthcoming 

integration of this infra-red air dominance missile with the RAF’s 
F-35B. ASRAAM will be the first UK missile to arm the F-35 
and its integration within the F-35 System Development and 
Demonstration (SDD) phase of the programme will give the Royal 
Air Force and the Royal Navy’s F-35s a highly capable, passive, 
Within Visual Range air-to-air capability.

and train the next generation of pilots to fly 5th Generation aircraft. 
Lockheed Martin also announced that it has selected the company’s 
Greenville Operations facility in South Carolina, as the preferred 
Final Assembly and Checkout (FACO) site for the T-50A. “The 
T-50A is production ready now. It is the only offering that meets 
all of the APT requirements and can deliver those capabilities on 
schedule,” stated Rob Weiss, executive vice president and general 
manager, Lockheed Martin Advanced Development Programmes 
(Skunk Works).

Finmeccanica IFF systems for Swedish 
and Brazilian Saab Gripen NGs

Finmeccanica, through its Airborne and Space Systems Division, 
has signed contracts to provide Identification, Friend or Foe 

(IFF) systems for the Gripen Next Generation (Gripen NG) 
aircraft earmarked for the Air Forces of Sweden and Brazil. The 
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IFF systems will be used by Gripen pilots to identify other aircraft 
or vehicles as friendly (or potentially unfriendly) and to determine 
their bearing and range from the aircraft. Independent from the 
Gripen NG’s radar and other sensors, the IFF system can look in a 
different direction, allowing the pilot to use the radar to queue-up 
targets for subsequent identification. Of particular note, the IFF 
system’s separate antennas give it a wide, more-than 180 degree 
field of regard, providing operational benefits. 

Each complete IFF system consists of a transponder and an 
interrogator. Also included is a crypto customised in accordance with 
customer requirements. The transponder, which is the company’s 
Mode 5 M428 model, is the same being offered to the UK MoD 
to address NATO’s requirement for a new standard of IFF across 
all platforms. 

Finmeccanica and Saab 
collaborate on EW 

Finmeccanica has signed an MoU with Saab to collaborate in 
EWOS (Electronic Warfare Operational Support) solutions. 

EWOS is the combination of mission support tools, people, 
specialised training and infrastructures that allows operators to get 
the most benefit out of their of electronic warfare systems. Selex ES 
are already strategic partner to Saab in a number of areas of defence 
and security. Notably all contracted Saab Gripen Next Generation 
(NG) fighters incorporate the Selex ES Raven ES05 AESA radar, 
Skyward-G IRST (Infrared Search & Track) passive sensor and IFF 
(Identification Friend-or-Foe) systems, with the Swedish company 
also being the first to offer Selex ES’s new BriteCloud expendable 
active decoy as an electronic warfare option.

Turbomeca’s Arrano engine on H160 

Turbomeca’s (Safran) Arrano engine powered the Airbus 
Helicopters H160’s first flight at their Marignane plant. Since 

its first ground run in February 2014, more than ten test engines 
have been running at Bordes (France) to demonstrate performance, 
and major development and certification tests include a rigorous 
endurance evaluation campaign. The turbine’s fuel consumption 
target has already been achieved: data indicates a 10 to 15% 
reduction compared with current models. 

118 Airbus airliners for Iran

In major move, Iran has signed two agreements with Airbus 
covering new aircraft orders and a comprehensive civil aviation 

co-operation package. The agreements were signed at the Élysée 
Palace in Paris during Iranian President Hassan Rouhani’s official 
visit to France on the invitation of French President François 
Hollande in end-January 2016. Iran Air has signed an agreement 
with Airbus for the acquisition of the full range of new Airbus 
airliners (73 widebodies and 45 single aisle), which includes pilot 
and maintenance training and support services to help the entry into 
service and efficient operations of these new aircraft. The agreement 
for 118 new aircraft signed by Farhad Parvaresh, Iran Air Chairman 
and CEO, includes 21 A320ceo family, 24 A320neo family, 27 
A330ceo family, 18 A330neo (-900), 16 A350-1000 and 12 A380s.

“The skies have cleared for Iran’s flying public and Airbus 
is proud to welcome Iran’s commercial aviation back into the 
international civil aviation community. Today is a significant step 
in the overhaul and modernisation of Iran’s commercial aviation 
sector and Airbus stands ready to play its role in supporting it,” said 
Fabrice Brégier, Airbus President and CEO.



163II/2016

WORLD DEFENCEAVIATION   &
NEWS

ATR and Iran’s national flag carrier Iran Air have signed in 
Teheran a deal for the purchase of 40 newest generation 

ATR 72-600s. The signature of the deal follows the commercial 
discussions held during the visit of the President of Iran, Hassan 
Rohani, and the Minister of Transportation of Iran, Abbas Ahmad 
Akhoundi.

Aeroflot consolidates

Aeroflot’s reorganisation, driven in part by the recent failure of 
rival Transaero Airlines, will include merging Donavia and 

Orenair into Rossiya. The ‘new Rossiya’ will assume control of the 
three airlines’ combined network of 90 destinations along with 
former Transaero routes transferred to Aeroflot in late 2015. The 
new-look carrier is also expected to inherit 24 widebody aircraft, 
which include five Boeing 777s, five 767s and 14 747-400s. The 
re-organisation, which will “save the Aeroflot Group billions of 
roubles in operating costs,” is intended to create three distinct 
tiers: Aeroflot mainline will operate as the premium brand, 
Rossiya will serve the middle of the market segment and Pobeda 
for low-cost. Russian Far East offshoot Aurora will continue to 
operate separately.

A350 debut for TAM

TAM Airlines’ first Airbus A350 XWB flew from Toulouse, 
France on 1 December. The aircraft passed the final production 

phase, which included ground and flight tests before being handed 
over to the Brazilian carrier later that month, the first of 27 examples 
the LATAM Airlines Group has on order. The carrier started 
operations with the new aircraft in January between Sao Paulo and 
Manaus and will be followed by international services from Sao 
Paulo to Miami, Madrid and Orlando.

ATR 72-600s for Iran Air

Chinese airlines expand

China’s largest budget carrier, Spring Airlines has signed a 
$6.3 billion deal for 60 Airbus A320neo Family aircraft. The 

purchase consists of 45 A320neo and 15A321neo jets and is meant 
to meet the massive demand for air travel from Chinese tourists. 
The new airliners are scheduled for delivery from 2019 through to 
2023 and will increase Spring Airline’s capacity by 158%.

Meanwhile, another Chinese airliner, Guizhou Airlines has 
taken delivery of the first of seven Embraer 190s on order with the 
Brazilian manufacturer. China Southern Airlines is planning to 
increase its stake in subsidiary Xiamen Airlines from 51% to 55% 
to help enhance the synergies between the two carriers.

‘Make in Singapore’: RR Trent 7000s

Rolls Royce plan to move production of its Trent 7000 engines, 
the exclusive powerplant for the Airbus A330neo, to its Seletar 

facility in Singapore, “because of the experience and expertise the 
Singaporean team has gained on building Trent 1000 engines for 
the Boeing 787 Dreamliner programme.” The Seletar operation 
expects to ramp up its production of engines from the current 
170+ to 250 a year by 2017. The Trent 7000 demonstrator engine 
has been run for the first time on a test-bed at Rolls-Royce’s Derby 
facility and the first Trent 7000 powered A330neo is due to enter 
service next year.
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Cebu Pacific ATR 72-600s

selected Rolls-Royce Trent 900 engines to power its new A380 fleet.  
ANA Holdings’ new order follows a recent order placed in 2014 
and 2015 for 37 A320 Family single aisle aircraft. 

A350XWB for China Airlines 

Assembly of the main airframe sections of the first A350 XWB 
for China Airlines is progressing at Airbus’ Final Assembly Line 

(FAL) in Toulouse, France, involving assembly of the wing-fuselage 
junction, installation of the tailplane and also the tailcone. China 
Airlines has 14 A350-900 twin engine widebodies on order. The 
aircraft will be deployed on the carrier’s long-haul routes to Europe, 
Australia and the United States as well as on selected regional 
routes. China Airlines currently operates 24 A330s and six A340s 
on regional and long haul services. 

 Gulf Air orders 29 A320neo  
Family aircraft

ATR has received EASA certification for its high-density variant 
of its ATR 72-600. Using the existing airframe, the new 

layout optimises the pitch as well as adjusting the forward cargo 
compartment, bringing the aircraft maximum capacity from 74 
to 78 seats. The option will also be available as a retrofit. Cebu 
Pacific will be the first carrier to adopt the new configuration 
under a deal of 16 new aircraft, its first example entering service 
in August 2016.

A321neo with CFM LEAP-1s 

The first A321neo equipped with CFM International LEAP-1A 
engines made its maiden flight on 9 February from Hamburg, 

Germany. The flight lasted five hours and 29 minutes during which 
tests were performed on the engine speed variation (low/high), 
systems behaviour and to validate the aircraft’s flight envelope. The 
A321neo will join the NEO flight test fleet and perform a partial 
flight test programme to validate the impact on handling qualities, 
performance and systems. The first A321neo will be delivered at 
the end of 2016.

A380s for ANA Holdings 

ANA Holdings has placed a firm order for three Airbus A380s, 
becoming the first Japanese airline to operate the mega airliner. 

ANA Group will take delivery of the aircraft from 2019 and has 

As part of its fleet renewal strategy, Gulf Air has announced a 
firm order of 29 A320neo Family, which includes 17 A321neo 

and 12 A320neo of which 10 A320neo have been confirmed 
in 2012. The contract was signed at the Bahrain International 
Airshow between Maher Salman Al Musallam, CEO Gulf Air and 
Fabrice Brégier, Airbus President and Chief Executive Officer, 
in the presence of Kamal bin Ahmed Mohammed, Minister of 
Transportation and Telecommunications, Kingdom of Bahrain.
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Comlux orders three Airbus  
ACJ320neo aircraft 

Boeing 737 for Xiamen Airlines 

Boeing have delivered the 8,888th 737 to come off the production 
line to Xiamen Airlines. The Next-Generation 737-800 features 

a special livery commemorating the aircraft’s significance. Formed 
in 1984 as China’s first joint venture between the Civil Aviation 
Administration of China and a municipal government, Xiamen 
Airlines is China’s only all-Boeing carrier flying passengers in 1985 
with two 737-200s serving three cities. With this delivery, Xiamen 
Airlines has now expanded its fleet size to 133 Boeing airliners, 
including 17 737-700s, 106 737-800s, 4 757-200s and 6 787-8s. 

Comlux Aviation Group has announced an order for three 
Airbus ACJ320neo aircraft, becoming the largest customer 

for Airbus’ new corporate jet family. The order also consolidates 
Comlux’s leadership in Airbus corporate jet deals, with more to its 
credit than any other client, with deliveries to begin at the end of 
2018. Comlux has chosen CFM International LEAP-1A engines 
to power the aircraft. Cabin outfitting will be by Comlux America, 
in Indianapolis, the first independent authorised Airbus corporate 
jet service centre. Comlux has ordered corporate jet versions of 
all of the ACJ320 Family, and was the first to operate the Airbus 
ACJ318 and ACJ321. 

First Airbus A320neo for Lufthansa 

Lufthansa celebrated delivery of the world’s first Airbus A320neo 
in the presence of Carsten Spohr, Chairman of the Board and 

CEO of the Lufthansa Group, Airbus President and CEO Fabrice 
Brégier and the President of Pratt & Whitney Robert Leduc at 
Hamburg-Finkenwerder. The first A320neo (D-AINA), has already 
flown scheduled service from January, the second ‘neo’ expected 
to complement the Lufthansa Airbus fleet shortly. Lufthansa 
Group’s Airbus orders have reached a combined total of 582 aircraft 
including 386 A320 Family, of which 116 are NEOs (71A320neo 
and 45 A321neo). The full range of Airbus widebody aircraft have 
been or will be a part of Lufthansa’s fleet from the innovative A300/
A310 to the iconic A380 (14 in service), the versatile A330 to the 
modern and extra comfortable A350 XWB (25 firm orders).

Bombardier introduces 90-seat Q400

Bombardier Commercial Aircraft has introduced the world’s 
first commercial turboprop capable of carrying 90 passengers. 

“As part of Bombardier’s ongoing commitment to the evolution 
of the Q400 aircraft programme, we are thrilled to offer customers 
increased capacity on regional routes with high passenger demand 
and the growth potential to increase profitability,” stated Fred 
Cromer, President, Bombardier Commercial Aircraft. As a 
confirmation of Bombardier’s focus on continuous improvement 
aimed at addressing traffic growth and customer bottom line, 
Bombardier is also pleased to announce a 2,000 lb-increase in 
payload and an escalation of the A-Check and C-Check intervals 
from 600/6,000 to 800/8,000 flight hours*, all available for entry-
into-service as early as 2018.
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RBS 70 Bolide Missiles for NSPA 

Saab has received an order for RBS 70 Bolide missiles from NATO 
Support and Procurement Agency (NSPA) in December 2015. 

The Saab portfolio of short-range ground based air defence missile 
systems comprises the RBS 70 and the further enhanced RBS 
70 NG. The order for RBS 70 Bolide missiles, placed by NATO 
Support and Procurement Agency (NSPA), is part of the long-term 
plan to enhance their air defence capabilities.

Lithgow, NSW. The F90 is a light, versatile weapon “that meets 
the highest standards of performance and reliability,” and in 
Australian Defence Force (ADF) service, the rifle will be known as 
the Enhanced F88 (EF88), marking a significant enhancement of 
the original Austeyr F88. Two versions will be delivered: a standard 
rifle with a 20” barrel, plus a carbine with a 16” barrel. Deliveries to 
the ADF will begin in the next few weeks and phased over six years.

Oshkosh JLTVs for US Army 

The US Army Tank-automotive and Armaments Command 
(TACOM) Life Cycle Management Command (LCMC) has 

awarded Oshkosh Defense, LLC a $6.7 billion firm fixed price 
production contract to manufacture the Joint Light Tactical Vehicle 
(JLTV).  The JLTV programme fills a critical capability gap for the 
US Army and Marine Corps by replacing a large portion of the 
legacy HMMWV fleet with a light tactical vehicle with “far superior 
protection and off-road mobility.” 

19 countries have so far procured more than 1,600 RBS 70 
systems, including more than 17,000 missiles. The Bolide missile 
is the 4th generation all-target very short range air defence 
(VSHORAD) missile from Saab, developed to meet “the complete 
threat spectrum from fixed and rotary wing aircraft down to small 
targets such as cruise missiles and UAVs, with a range of more 
than 8 kilometres and with altitude coverage in excess of 5,000 
metres.” The RBS 70 is operationally proven and suitable in a wide 
range of climatic conditions. It is effective in clutter and jamming 
environment in different combat situations, as well as for event 
protection, and can also be launched from high mobility vehicles 
and ships.

F90 assault rifle for  
Australian Defence Forces

The Australian Department of Defence has signed an AUD 
100 million contract with Thales to produce rifles, grenade 

launchers, spare parts and various ancillaries at Thales’s facility in 
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Harris contracted by US ANG and USN

Harris Corporation has received a $13 million order to supply 
the Air National Guard (ANG) with vehicular tactical and 

public safety radio systems that provide critical ground-to-air 
voice and data communications during wartime and domestic 
emergency responses, including natural disasters. Each system 
includes multiple Harris Falcon III AN/PRC-117G Multiband 
Networking Manpack Radios, the Harris AN/PRC-150 High-
Frequency Manpack Radio, and Harris’ Unity XG-100M Full-
Spectrum Multiband Mobile Radio. 

Harris Corporation has also received a contract from the 
US Naval Sea Systems Command (NAVSEA) to upgrade the 
Navy’s primary long-range, three-dimensional defence radar, the 
contract including an initial $39 million order and three one-year 
options. Harris was awarded the contract under the Navy’s Radar 
Obsolescence and Availability Recovery (ROAR) programme 
to upgrade AN/SPS-48E radars to the more advanced SPS-48G 
version, which uses a modern solid-state transmitter. 

Raytheon’s SM-6 tested

The US Navy has successfully executed four flight tests of 
Raytheon’s surface-to-air Standard Missile-6 Block I (SM-

6 Blk I) off the Hawaiian coast in January 2016. These tests, 
designated Alpha, Bravo, Delta and Golf, are part of the SM-6 
Blk I Follow-on Operational Test and Evaluation (FOT&E) 
events planned to assess missile performance. The SM-6 provides 
an over-the-horizon engagement capability when launched from 
an Aegis warship and uses the latest in hardware and software 
missile technology to provide needed capabilities against evolving 
air threats. Flight test Alpha was the longest downrange, and 
flight test Bravo was the longest cross-range intercepts with an 
SM-6 to date. Along with flight tests Alpha and Bravo, flight 
test Delta successfully intercepted two targets with simultaneous 
engagements, and flight test Golf successfully intercepted a target 
with electronic counter-measures.

The SM-6 programme has completed development and achieved 
Initial Operational Capability in November 2013, being currently 
in the FOT&E phase, with a projected Full Operational Capability 
declaration date during the first quarter of fiscal year 2018.

Lockheed Martin  
delivers 200th F-35 EOTS

Lockheed Martin has delivered the 200th Electro-Optical 
Targeting System (EOTS) for the F-35 Lightning II. All 200 

systems have been delivered on time or ahead of schedule for aircraft 
integration. Lockheed Martin is delivering F-35 EOTS under Low-
Rate Initial Production contracts with a total of 367 systems ordered 
to date. Planned production quantities 
for the F-35 exceed 3,000 aircraft 
with deliveries through 2030. The 
F-35 EOTS is the world’s first 
sensor to combine forward-
looking infrared and 
infrared search and 
track functionality 
to provide F-35 
pilots with precise air-
to-air and air-to-ground targeting 
capability. EOTS allows aircrews to 
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The MC-21 cockpit on display at the Paris Airshow 2013

US Air Force Secretary Deborah Lee James revealed the first rendering of the Long Range Strike Bomber, designated 
the B-21, at the Air Force Association’s Air Warfare Symposium on 26 February 2016 and announced the Air Force 

would be taking suggestions from airmen to help decide the name of the bomber. While there are no existing prototypes 
of the aircraft, the artist rendering is based on the initial design concept. The designation B-21 recognises the LRS-B as 
the first bomber of the 21st century. The reveal came just weeks after both James and Air Force Chief of Staff Gen Mark 
A Welsh III delivered the fiscal year 2017 posture statement before the Senate Appropriations Committee, making it clear 
modernisation is a top priority for the Air Force.

James said, “The B-21 would allow the Air Force 
to operate in tomorrow’s high end threat environment, 
and give the Air Force the flexibility and the capability 
to launch from the continental United States and 
deliver airstrikes on any location in the world.” She 
also explained why the B-21 shares some resemblance 
to the B-2. “The B-21 has been designed from the 
beginning based on a set of requirements that allows 
the use of existing and mature technology,” James 
concluded. The programme recently entered into the 
Engineering and Manufacturing Development phase 
and the Air Force plans to field the initial capability 
of the aircraft in mid-2020s.

USAF Reveals B-21 Long Range Strike Bomber

identify areas of interest, perform reconnaissance and precisely 
deliver laser- and GPS-guided weapons while maintaining a  
stealthy profile.

Singapore Airlines 1st A350 XWB

Second MC-21 composite  
wing panel delivered 

On 4 March, the second composite wing panel for MC-21 
airliner manufactured by Aero Composite (a UAC subsidiary) 

was delivered to Irkut Corporation. Currently Irkutsk aviation plant 
is busy with connection of the first wing panel with the fuselage and 
installation of aircraft systems. Aero Composite performs assembly 
of the composite wing box for strength and static tests in TsAGI 
(Central Aerohydrodynamic Institute), as well as manufacturing of 
composite panels for MC-21 static tests.

Singapore Airlines has taken delivery of its first A350 XWB in 
Toulouse, France, becoming the fifth operator of the all-new 

widebody airliner. The A350 XWB will form the backbone of 
Singapore Airlines’ future mid-size widebody fleet. Singapore 
Airlines’ aircraft is configured in a premium three class layout with 
253 seats, comprising 42 Business Class, 24 Premium Economy 
and 187 Economy. Altogether the airline has ordered 67 A350-900s 
which will be operated on long range flights, as well as on selected 
regional services. Seven of the aircraft will be delivered with an 
ultra-long range capability for flights of up to 19 hours, allowing 
the carrier to resume non-stop flights to the US. The A350 XWB 
will join an existing Airbus fleet at Singapore Airlines that currently 
comprises 19 A380s and 29 A330-300s, making the carrier an 
operator of the complete Airbus Widebody Family.
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For Pete’s Sake
Early on New Year’s Day we received 

the sad news of the passing away of 
88 year-old Air Commodore PM 

Wilson, VrC on 28 December 2015 in 
the UK. Pete, as he was known to more 
than a generation of the Indian Air Force, 
received a spate of tributes from his long 
list of friends and admirers. Few are legends 
in their own time and this unassuming, 
straight forward officer, gentleman and 
pilot par excellence, was certainly one. A 
natural flier and strategic thinker in the 
employment of air power, Pete was also 
blessed with the rare gifts of both common 
and uncommon sense. Tall and fair, his 
hooded eyes seldom missed anything in the 
air or on the ground. His laconic speech 

was frequently laced with an understated 
sense of humour. Five years my senior, 
he was for me, instructor, guide, mentor 
and friend. 

Our relationship dates back to 1951 
when, as a flight cadet at the Basic Stage 
of pilot training on the Tiger Moth, Fg 
Offr Pete Wilson took me up for my 
very first sortie of low flying. This was an 
experience I still recall vividly 65 years 
later! He was a pioneer Canberra pilot,  
an aircraft he swore by. In 1968, on 
promotion to group captain, he came and 
took over the air base at Jamnagar where 
I had raised our air force’s first Hunter 
Operational Training Unit, which I was 
in command of, as a Wing Commander. 

On one occasion, when a Canberra from 
his old squadron landed, he hijacked it, 
put me in the navigator’s cockpit and flew 
low level over the Arabian Sea teaching me 
how to calculate drift! Thereafter I had the 
embarrassment of converting him on to 
the Hunter. I soon realised that within a 
few sorties he was handling the aircraft 
with greater skill than I, despite my 
extensive type experience! We both flew 
the Marut and Gnat for the first time. He 
flew the Hunter regularly and my flying 
instructors and I learned a great deal 
from this very experienced aviator who 
just loved flying. At my farewell party he 
finally admitted that the Canberra was the 
“second–best aircraft” he had ever flown!

Indian Air Force Hawker Hunter Mk. 56
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Learning from Pete was not restricted 
only to the medium of the air. I recollect 
one occasion after the 1971 Indo Pak war 
when Pete was at the NDC and I had come 
to Delhi from Pathankot for my investiture. 
He called to congratulate me and asked me 
over for dinner as he was keen to learn about 
all the counter air sorties I had flown. While 
recounting my experience, I included some 
unflattering comments about the leadership 
of my air base. Pete listened patiently and 
responded thus: “when you work under 
effective seniors, observe them and learn what 
to do. If you work under ineffective ones, 
observe them and learn what not to do!” A 
typically cryptic example of ‘Peters Principle’ 
if you will. Pete’s own professionalism as a 
pilot had been demonstrated in the 1965 
Indo-Pak war, when he was awarded the 
VrC, and again as an air base commander in 
the 1971 war. In the mid-1970s he left the 
air force and migrated to the UK.

We continued to keep in touch. In 
1980, while I was attending the RCDS 
in London, Pete was with Scotland Yard. 
We were both within walking distance of  
St. James’ Park and met there frequently 
for an open air lunch on a park bench with 
sandwiches from the Wilson household and 
beer from the pub behind my college. We 
communicated more freely than when he 
was in uniform but I could sense that he had 
his heart in the world of military aviation 
he had left behind. Just a few weeks before 
he passed away I was in London and on 
the phone with him. Partly because of my 
own hearing disability, I could not clearly 
decipher his slurred speech. Mildred, his 
wife who was monitoring our conversation, 
interpreted his message thus: “tell him he is 
a good pilot and that I enjoy his articles.” 
No shishya could possibly ask for more from 
his guru. So this one is for you Pete: RIP

shaadi20@iaf.com
The reader is advised not to try and log on to 
the title website as it does not exist. In fact it 
never existed and is merely commemorative 
of a marital alliance that took place in No. 20 
Squadron of the Indian Air Force long 
before advent of the internet. The wedding 
was solemnised soon after the 1971 Indo 
Pak war when the unit (of which I was in 
command) was based in Pathankot. The 
marriage is recalled because it generated an 
intriguing consequence which continues 
to remain a co-incidental possibility even 
today.

After distinguishing itself in the war, 
the squadron was in a relaxed build-up 
phase with a large number of personnel 
availing well earned leave. Among my 
officers was a tall young pilot from Kodagu 
automatically nicknamed ‘Lofty’. He was 
a cheerful, active type whose spontaneous 
laughter was audible above the noise of a jet 
engine! He had earned himself a Vir Chakra 
gallantry award and came to see me with an 
application for some leave and permission 
to get married.

Lofty explained that his bride-to-be 
was from the north-east and, owing to 
distance, location and other commitments, 
families from neither side could be present. 
Since the marriage ceremony could not 
be held in the Officers Mess, he made a 
personal request for it to be conducted 
in my residence with the CO and his 
wife to kindly play the part of the bride’s 
parents. We were happy and privileged to 
do so; a pandit was organised, all other 
arrangements made with the squadron 
officers forming the baraat. Just before the 
wedding day I was called urgently to HQ 
WAC in Delhi so my Flight Commander 
took over as ‘father-of-the-bride’. I missed 
this unique marital union of a Coorgi lad 

from the deep south with a Khasi lass from 
the far east performed in the extremities of 
our western border!

I returned with the news that our 
Squadron had been tasked to operate 
a detachment of Hunter aircraft from 
Srinagar for the very first time. I carried 
out the trial flights for operations from a 
high altitude base. (In the course of these 
trials I experienced ‘aquaplaning’ for the 
first and only time - but that is another 
story). We moved six aircraft, technical 
tradesmen, pilots, support staff, ground 
equipment and families to Srinagar where 
many of us shared houseboats on the 
Jhelum river. Ali, the young son of our 
houseboat owner, was a helpful lad with a 
fund of tales to relate and entertain us. Our 
newly married couple was thus gifted with 
a honeymoon in Kashmir. On a squadron 
boat ride on the river, our new bride was 
showing one of her wedding gifts – a water 
proof watch – to the ladies when one of 
the children dropped it overboard to her 
consternation; we rallied around with 
appropriate support.

In 1985–86 while I was AOC  J&K, at a 
social function I met a foreign tourist couple 
who happened to be staying in the very same 
houseboat we had occupied in 1972. They 
were full of praise for the service of Ali (now 
the owner) and fascinated with his many 
stories. He had told them that many years 
earlier, a trout (caught in the upper reaches 
of the Jhelum) when cut open, revealed a 
watch inside! I made no comment but my 
memory circuit stirred to life and I began 
to wonder…. Fishy story? Probably, but if 
the erstwhile bride (now a grandmother) 
reads this anecdote, she may like to e-mail 
Ali (muchh_ali420@gmail.com) and check 
if it was a ladies watch!

Air Vice Marshal Cecil Parker

Indian Air Force Canberra Mk. 66
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25Years Back 

From Vayu Aerospace 
Review Issue II/1991

The Light Fighter retired
The end of March 1991 marked end of an era in so far as light fighters 
in service with the IAF  are concerned. For 32 years, the IAF flew and 
fought with the Gnat, as also its Mk.II variant, the Ajeet, although 
the latter did not quite come to the IAF’s post-71 requirements. 
What most observers little realise however, is that the present Light 
Combat Aircraft (LCA) programme had as its progenitor the Gnat 
itself. The Air Staff Requirement called for a ‘Super Gnat’ or Gnat 
Mk.III, having some supersonic performance with modern weapon-
systems and avionics but still retaining the essential criteria of the light 
fighter : size, weight and cost. These critical qualities seem to have, 
alas, been lost as polemics took over and the LCA has also become 
victim of the faster - heavier - costlier syndrome.

Soviet engines overhaul at 3 BRD
Air Marshal IG Krishna, AOC-in-C, Maintenance Command, 
inaugurated the TV-2 and TV-3 overhaul building at the 3 
Base Repair Depot (3 BRD) of Indian Air Force at Chandigarh. 
This facility will carry out repairs and overhaul the Soviet-origin 
powerplants of the Mi-8, Mi-17 and An-32 serving with the Indian 
Air Force. The Depot will also provide mid-life updating of the An-32 
whose airframe life is 10,000 flying hours over which period, the 
powerplants are to be overhauled six times. 

Continued support for LCA 
Prime Minister Chandra Shekhar has given assurances for continued 
government backing of this Rs. 2,000 crore project at a recent 
meeting of the Aeronautical Development Agency. Following 
project definition completion and the start of full-scale engineering 
development Dr VS Arunachalam, SA to the Defence Ministry, 
said that first flight of the prototype LCA was planned for 1995, 
with production from 2000 (some five years later than originally 
planned). The LCA, he added, would carry four tonnes of tactical 
weapons, including beyond visual-range AAMs, laser-and radar-
guided missiles and conventional bombs, and would carry the 
Soviet-designed 23mm GSh-23 twin-barelled cannon.

China’s Defence Budget up 12%
China will spend 32.51 billion yuan (about $ 6.25 billion) on 
defence in 1991 representing a 12 per cent increase over the previous 
year according to Finance Minister Wang Bingqian’s budget 
proposals which cited the need to “keep abreast of the complex and 
volatile international situation, to cope with unexpected possibilities 
and to protect national security and development” as reason for the 
3.477 billion yuan rise over the estimates of last year.

Pakistan interest in A-5M
CATIC (China National Aero-Technology Import and Export 
Corporation) are reportedly negotiating for the possible Pakistan Air 
Force purchase of the uprated NAMC A-5M attack aircraft, following 
the recent completion of its development programme. Main feature of 
the A-5M is its AMX-type all-weather nav/attack system and digital 
avionics installation integrated through Alenia as prime contractor, 
although it also has improved WP6A turbojets, 12 external stores 
stations and other changes. The PAF is reportedly interest in buying 
up to 100 A-5Ms, with some Pakistani production participation, in 
addition to Alenia’s 40 per cent work-share in the A-5M programme.

Apaches performed “to perfection”
Maj Gen Rudolph Ostovich III, Chief of US Army Aviation, is in 
full praise of AH-64 Apache attack helicopters flown in support 
of Operation Desert Storm. From their initial devastating attack 
on Iraqi early warning radar sites on 17 January to their history-
making capture of prisoners of war and their unmatched ability to 
fly and fight in bad weather, Apaches performed “to perfection”. The 
Apaches excelled in special missions and proved their flexibility in a 
variety of roles from deterrent to tank tiller to armed reconnaissance, 
scout and deep strike.

Gorkha Brigade adopts INS ‘Khukri’
Lt Gen FN Bilimoria, GOC-in-C Central Command and President 
of the Gorkha Brigade, formally adopted the Indian Navy’s missile 
corvette INS Khukri at a brief ceremony on board the ship at 
the Naval Dockyard Bombay on 8 March 1991.  This event re-
established the historical association between the Gorkhas and the 
INS Khukri which encourages exchange of visits between the men of 
the two establishments during peace and stand by each other in war.

Lockheed YF-22 is the ATF
After four years of intense competition Northrop Lockheed has been 
awarded a contract by the US Air Force to build the new advanced 
tactical fighter (ATF), designated YF-22. The aircraft would be 
developed as the F-22 and would be a replacement for the F-15 
Eagle air superiority fighter.
The USAF would be ordering 600 such aircraft in the next decade. 
Analysts, however, said that the order would be reduced to 500 
owing to increasing pressure to curtail defence expenditure. The 
deal is expected to save Lockheed thousands of jobs. Meanwhile, 
layoffs are in the offing at Northrop. 

Third JAS 39 prototype flies
The third JAS 39 Gripen made its maiden flight on 25 March 
from the Saab airfield in Linköping. The flight test programme 
for the JAS 39 Gripen now comprises three prototypes and a 
modified Viggen, used partly for testing the Gripen’s radar. So 
far, 64 flights have been made with the Gripen. Prototype 39-2 is 
currently being used for control system tests at supersonic speeds 
while 39-4 is being used to test the electronics system and the 
modified RM 12 engine.
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Tale Spin Tale Spin

Afterburner

‘Make in India’
A young automobile mechanic of Guwahati 
has spent much time, funds and effort 
to design and build a helicopter, named 
Pawan Putra by him. Designing this jugaad 
helicopter, built with metal sheets, car parts 
and two SUV engines, Chandra Siwakoti 

However, the Baaz of another kind fly 
high in Indian skies : the Indian Air Force 
named its  MiG-29 air superiority fighter 
as the Baaz in the late 1980s and these 
continue to safeguard the skies.  

Pachyderm on 
rampage 

Sharma, a school dropout, is awaiting 
clearance for the helicopter’s first flight from 
the authorities but believes it will happen 
soon as this is inspired by Prime Minister 
Modi’s ambitious call.

New Private–Public partnership in the 
offing ?!

Baaz Off !
Disappointing news for bird watchers 
on both sides of the Punjab, so savagely 
partitioned in 1947. One of the largest 
bird rearing farms is near Abbottabad in the 
erstwhile NWFP, where Northern Goshawk 
(Accipiter Gentilis) are bred and reverently 
desired by ornithologists on the other side 
of the Wagah border. India’s Punjab has 
declared the Northern Goshawk, popularly 
known as Baaz, as the official State bird, 
having much significance in Sikh history.   
The bureaucrats think otherwise and have 
stalled the project – for the moment.

Folks of Siliguri, in the Dooars area of north 
Bengal, ran for their lives when an elephant 
which strayed from nearby jungles, went 
on a rampage for several hours, damaged 
over 40 houses, a shopping mall and many 
vehicles before it was tranquilised.    The Air 
Force was then requested for a 12-wheeled 
trailer (‘Queen Mary’) to hoist the Jumbo 
with the help of cranes and then taken back 
to the Sukhna forest for release. 

The Air Force is well acquainted with 
the fury of rampaging Pachyderm, having 
experienced several ‘near misses’ at its fighter 
bases, not only in Hashimara in the Dooars 
but also further away at Kalaikunda in 
western Bengal.

Making Nuisance !
It had to be on Air India again ! According 
to prosecutors in Birmingham, an unruly 
passenger on a Boeing 787 Dreamliner, 
when refused more alcohol, stood up in the 
aisle, pulled down his trousers and boxer 

shorts then started to ‘make nuisance’.  He 
was quickly restrained by cabin crew with 
plastic handcuffs and seat belts for the rest of 
the flight, before being arrested on landing 
in the UK.

Additional signages in the cabin ?  

The Sound of  
(eerie) Music 

Only declassified recently by NASA, 
astronauts passing the dark side of the Moon 
had heard “eerie” and “outer spacey” music, 
remarking “Boy, that sure is weird music”. 
While the sounds have not yet been shared 
with the public at large, this could well 
take Top of the Pops into a new orbit (pun 
intended). For the record (pun again), the 
original Top of the Pops was created by BBC 
producer Johnnie Stewart, inspired by the 
popular Teen and Twenty Disc Club which 
aired on  Radio Luxembourg.  The show 
saw many changes through the decades, in 
style, design, fashion and taste.  The show 
was originally intended to run for only a 
few programmes but lasted over 42 years. 
So here we go again.

“Beam me up, Scotty” !
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