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In his exclusive interview with Vayu, 
HAL Chairman/MD Mr T Suvarna 
Raju reviewed various new initiatives 
including the HTT-40, LUH, HAL 
turbofan and turbo shaft engines and, 
importantly, plans for production of 
the Tejas LCA, both Mk.I and Mk.IA. 
References were also on the Indo-
Russian FGFA project, growing market 
for the HAL-Do228 and the lead taken 
in the ‘Skill India’ mission.

HAL’s initiative includes the Hawk-i, 
a development of the Hawk Mk.132 
which has been licence produced by 
HAL at Bangalore to meet the IAF’s and 
IN’s advanced jet trainer requirement. 
Development of a ‘Combat Hawk’ is 
underway, which will give this splendid 
aircraft light attack capability with 
precision-guided munitions.

The redoubtable Professor Prodyut 
Das mulls over the Falcon, Gripen 
and Tejas, these three relatively ‘light 
fighters’ now playing out a final act in 
the IAF’s re-equipment plans. In this 
thought-provoking article, he believes 
there is much potential in evolving 
variants of the light combat aircraft, 
his key argument being that the IAF 
not only needs capability but numbers. 

HAL has doggedly pursued development 
of an indigenous turboprop basic trainer 
for decades, inspite of indifference and 
perhaps even some opposition. The 
lead HTT-40 prototype (PT-1) made 
its maiden flight in May 2016 and is 
set to meet its targets as envisaged 
by its young and dynamic programme 
managers. Angad Singh reviews the 
journey !

“Air power and industrial power are 
two sides of the same coin”, according 
to Mats Palmberg, VP Industrial 
Partnerships, at Saab’s Aeronautics 
business area. Saab has a specific 
approach to delivering ‘air power’, and 
it is banking on this to secure orders 
from the Indian government to build its 
new Gripen E multirole fighter in large 
numbers in India. Angad Singh reports 
from Sweden.

In October 2016, the Ministry of Civil 
Aviation launched the ‘Ude Desh ka 
Aam Naagrik’ which is the Regional (Air) 
Connectivity Scheme by another name. 
Vayu reviews this latest approach to 
developing the regional aviation market, 
with a look back to when Vayudoot was 
formed and then disbanded within a 
decade of its existence. Also, some 
‘missed opportunities in developing’ an 
indigenous regional airliner.’

Indian Aviation in 
2017-18

In a new report, CAPA reviews India’s 
status as the fastest growing aviation 
market in the world which creates 
tremendous opportunities, but risks 
are also heightened as the inadequacy 
of India’s infrastructure planning, a fast 
emerging shortage of skills, flawed 
policy initiatives, and weak regulatory 
over sight threaten to become major 
stumbling blocks. In a related article, 
Business Aviation in India continues to 
remain far below its potential. 

Global Military and 
Commercial UAVs

There has been growing use by 
militaries of UAVs, their increased 
usage driven by operational experience, 
basically over Afghanistan, Iraq and 
Syria for not only ISR but also precision 
strike. The relentless pace of new UAV 
development is reviewed. 

Special Section 

Aerospace and Defence companies 
from various parts of the world 
are showcasing their products and 
capabilities at Aero India 2017 
International show on Aerospace, 
Defence, Civil Aviation, Airport 
I n f r a s t ruc tu re  and  De fence 
Engineering. This biennial event 
at Yelahanka north of Bangalore 
is now regarded as an important 
international occasion. 

AERO INDIA 2017
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MBDA, the European leader 
in the guided weapons sector, 
has been enhancing the IAF’s 

operational capability for many years which 
is well known by the Mirage 2000 and 
Jaguar pilots. For many years, MBDA has 
provided short range air defence capability 
for the Jaguar and both short and medium 
range air-to-air capabilities for Mirage 
2000s. These weapons, the Magic II with 
its infrared seeker and the longer range 
Super 530D with its semi-active radar 
seeker, have provided such lethality for 
nearly four decades. However, operational 
requirements are continually changing and 
evolving to meet ever growing challenges. 

Today’s combat pilot is often required to 
carry out multiple roles that are much more 
complex and demanding than before. To 
respond to these needs, MBDA continues 
to support the IAF with a new generation 
of state-of-the-art weapons to enhance the 

operational capabilities of its fleet of Jaguar 
and Mirage aircraft, while also planning for 
induction of the Rafale MMRCA. “These 
vital projects offer MBDA the opportunity 
to forge even closer ties than before.” 

The MICA has been ordered for the 
IAF’s Mirage 2000 upgrade to replace the 
Magic II and the Super 530D. It is also 
a weapon system closely associated with 
the Rafale, the only missile in the world 
featuring two interoperable seekers (active 
radar and imaging infrared) to cover the 
spectrum from close-in dogfights to beyond 
visual range. Its ability to operate the BVR 
in passive mode before the seeker locks on in 
the final stages of the end game has earned it 
the tag of being a ‘silent killer’, as the target 
has little time to react or to deploy effective 
countermeasures. 

The ASRAAM has been selected for 
the IAF’s Jaguar fleet which is currently 
undergoing major upgrades. ASRAAM’s 

speed not only provides safe separation 
from the Jaguar’s above-wing pylons, but 
also guarantees ‘first shot first kill’ to avoid 
getting involved in a dogfight. As the Jaguar 
is a low-flying aircraft, threats arise from 
more agile fighters with altitude superiority 
and ASRAAM offers a major advantage here 
with its unmatched ‘snap-up’ capability, its 
ability to rapidly swing upwards once fired. 
It has also proved its exceptional ‘over the 
shoulder’ capability to defend against an 
attacker approaching from behind the wing 
line. MBDA recently received a contract 
from the UK MOD for production of 
this missile for the RAF’s intended fleet of 
F-35 stealth aircraft, a strong confirmation 
of how this weapon will continue to play 
an important role for many decades ahead. 

For  the  IAF too ,  opera t iona l 
performance is what matters. Taking a wider 
view, India is moving towards industrial 
autonomy as reflected in the ‘Make in India’ 

“Dominating the skies with MBDA”
Enhancing the IAF’s Operational Capability

MICA IR on the wing tip station of a French Navy Rafale M
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policy of the Government. Both MICA and 
ASRAAM incorporate significant inputs 
by Indian companies which has helped 
MBDA to increase its growing network of 
defence sector business partners throughout 
the world. 

MBDA, which probably has the largest 
portfolio of guided weapon systems of any 
company in the sector, is also supporting 
the IAF in the Rafale programme. MICA, 
already in the IAF’s inventory, is a key 
weapon for the Rafale. With Meteor having 
entered service with Gripens of the Swedish 
Air Force, this next generation weapon is 
also factored in Rafale’s future armament. 
The Meteor has been designed to be many 
times superior to the most sophisticated 
current and emerging Medium Range 
Air to Air Missile (MRAAMs) threats. It 
provides added “dissuasive power” to an 
air force as the enemy will think seriously 
before intruding into potentially lethal air 
space. The advanced technology contained 
within the weapon controls speed and 
fuel consumption throughout the flight 
envelope. This ensures that maximum 
power (and hence agility) are maintained 
at extremes of range when other MRAAMs 
have long since ceased being effective. 

Deep strike capabilities are a major 
requirement for a multi-role aircraft such as 
the Rafale. The ability to deliver precision 
strike against high value targets such as 
well-protected control bunkers/centres, key 
infrastructures and military installations 
from a safe stand-off distance is crucial in 
early days of war as was witnessed  in Iraq 
and Libya. 

The Scalp/Storm Shadow, which is in 
operational service with French Air Force 
Rafales (as well as with other European air 

forces), has proved its unmatched ability to 
combine very long range with devastating 
target effect during operations carried out 
by air forces of the UK, France and Italy. 

Another air-launched weapon of 
interest to the IAF is the much publicised 
Brimstone close combat support weapon. 
The capabilities of this very special, 
dual mode seeker equipped missile have 
impressed  air arms around the world 
following its successes in combat operations 
in Iraq, Libya, Afghanistan and most 
recently in Syria. Besides demonstrating 
its ability to carry out surgical strikes 
under complex combat conditions where 
collateral damage needed to be avoided, 
Brimstone has been through a series of 
demanding firing trials carried out from fast 
jets, UCAVs and attack helicopters, which 
have included firing at targets moving at 
speeds of up to 70 mph from a variety of 
launch conditions, including long range 
and high off-boresight. 

Precision surface strikes are a major 
feature of missions that a contemporary air 
force needs to carry out. Brimstone, with its 
dual millimetric wave radar and semi-active 
laser (SAL) seeker, gives the pilot a great 
deal of flexibility. A salvo of Brimstones 
can be launched in fire-and-forget mode or, 
should man-in-the loop be required because 
of complex operational conditions, the SAL 
mode can be selected. Significantly, the 
Brimstone Maritime missile has proven its 
capabilities as a surface-to-surface weapon. 
Whether air or surface launched, Brimstone 
is the only weapon currently available that 
can engage not only fast moving land targets 
but also swarming FIACs (Fast Inshore 
Attack Craft) which are a fast emerging and 
worrying threat in coastal waters. Loïc Piedevache, Country Head-India, MBDA

MBDA would also add ‘teeth’ to 
the IAF’s helicopter fleet with weapons 
such as the versatile Mistral for both very 
short range surface-to-air and helicopter- 
launched air-to-air operations. Already 
integrated and tested on the HAL Rudra 
ALH WSI, the Mistral is also undergoing 
integration on the LCH. One of the 
LCH’s intended roles will be air defence 
against slow moving aerial targets such as 
aircraft and UAVs, and Mistral has proven 
capabilities in such operations. 

In its helicopter-launched version, 
the Mistral is deployed within the ATAM 
system, which is based on two launchers, 
each deploying two Mistral infrared seeker 
equipped missiles. Considering the wide 
range of roles that the Rudra and LCH will 
have to undertake, ATAM will provide the 
helicopter’s crew with a weapon that is not 
only easy to use but one that that can be 
operated in the entire flight envelope from 
nap of the earth to 15,000ft and at flight 
speeds from hovering to up to 200 knots. 

“MBDA is extremely proud of its close 
relationship with the IAF, a relationship 
that goes back several decades. It is a 
relationship that will move forward as 
MBDA continues to support India’s 
fighter with the very best of modern 
and next generation guided missiles and 
missile systems. The IAF supported by 
systems from MBDA, can operate with the 
confidence that they are very well equipped 
for the challenges that lie ahead”, states Loïc 
Piedevache, Country Head-India, MBDA. 

MBDA’s ASRAAM 
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Order for Gripen  
upgrades/ tech support

Saab has received an order from 
the Swedish Defence Materiel 
Administration (FMV) for upgrades 

to the Gripen C/D system. The order value 
is approximately SEK 215 million with 
deliveries to take place between 2017 and 
2019. To ensure effective utilisation of the 
‘Gripen system’, and to future-proof its 
capabilities, this aircraft and ground systems 
undergo regular upgrades. The order is 
largely supplementary to the so-called MS20 
upgrade carried out in Sweden in 2016. This 
new order now includes improvements to 
the aircraft’s avionics and sensor systems 
such as the interface between the aircraft and 
pilot, upgrades to the support and training 
systems, equipment purchasing, as well as 
device modifications. Collectively, these 
upgrades will further increase the efficiency 
of the Gripen system.

“Today, Gripen C/D is the backbone 
of several air forces around the world 
and we see significant, sustained interest 
from the world market. Gripen’s unique 
design enables a continuous upgrade of 
systems, which means that we can offer 
our customers the latest technology and 
thereby meet both current and future needs 
for operational capability”, states Jerker 

Ahlqvist, head of Business Unit Gripen, 
within Saab Business Area Aeronautics.

The complete MS20 upgrade is now 
fully operational with the Swedish Air 
Force, and those that enable MS20 for 
the Czech Air Force, are on-going. MS20 
provides a range of new capability options 
and includes new weapons, command and 
control functions, radar functions, and 
improved reconnaissance capabilities. By 
virtue of MS20, Gripen is the world’s first 
fighter aircraft operational with the ramjet-
powered Meteor missile, which makes this 

multi-role fighter one of the ‘most cutting-
edge systems on the market’. “As always is 
the case with Gripen, the customers are free 
to decide how, when, and to what degree 
they employ the new capabilities provided 
by the upgrade,” according to the Company.

The company has also received an 
order from the Swedish Defence Material 
Administration (FMV) for continued 
technical support for Gripen C/Ds, the 
order value amounting to SEK 129 million. 
The order is a call-up of an option as part of a 
previous agreement with FMV for technical 
support and maintenance of Gripen’s 
existing weapons and external stores, which 
was signed in March 2015. This new order 
secures continued technical support for the 
Gripen C/D regarding weapons and external 
stores, including, for example, support, 
configuration management, technical 
documentation, technical maintenance 
and modification. “This order will ensure 
continued efficient operations of technical 
support for Gripen C/D, ensuring that 
the customer’s availability requirements 
are met in the best possible way,” states 
Ellen Molin, head of business unit Gripen 
Support, within Saab business area Support 
and Services.
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Airborne stand-off weapons are 
defined by their range, lethality 
and accuracy. To sit at the ‘top 

table’ when it comes to mission success, a 
weapon must excel in all three categories. 
To have long range but a poor effect 
on the target is meaningless! To trade 
accuracy for destructive power is also a 
poor compromise! The Taurus KEPD 
350E, a product of Taurus Systems 
GmbH, a joint venture between Saab and 
MBDA Germany, delivers an unparalleled 
combination of performance parameters: 
long range and intelligent flight behaviour, 
a devastating combination of warhead and 
fuse technology, plus an extremely accurate 
and highly redundant guidance system for 
pin-point attacks.

In addition, the KEPD 350 is platform 
independent. It has been successfully 
integrated on a wide range of aircraft and 
there are no technical limitations or security 
restrictions to stand in the way of future 
integrations on new aircraft types. The 
missile is already in service or available for 
use on the Panavia Tornado IDS, Boeing 
F/A-18 and F-15. Integration flights with 
Eurofighter Typhoon and Saab Gripen have 
also been carried out. The KEPD 350E 
is designed for use with tactical fast jets, 
but studies have shown that other launch 
methods are possible. The missiles could 
be carried by and launched from transport 
aircraft, for example, and there is also the 
potential to develop ground- and ship-
launched versions.

The Taurus KEPD 350E has an 
operational range of more than 500 km, the 
longest in its class. This gives users flexibility, 
and also increases the survivability of the 
launch platform. The missile can fly safely 
at low altitude thanks to its excellent 
navigation system. Complex, low-level flight 
behaviour coupled with a stealthy airframe 
design make the missile hard to detect and 
defend against.

The Taurus tandem warhead system 
weighs 480 kg. It comprises a shaped 
pre-charge and penetrator, to defeat 
hardened and deeply buried targets as 
well as protected, reinforced concrete 
structures. The KEPD 350 is an intelligent 
stand-off missile with a layer-counting 
and void-sens ing fuse  that  delays 
detonation by sensing empty space so the 
warhead explodes only when it accurately 
penetrates a target. Because it has a pre-
fragmented warhead the Taurus can also 
be programmed to attack 
area targets such as airfields, 
air defence systems, missile 
batteries and even ships in 
harbour.

The navigation system 
of the Taurus KEPD 350E 
is one of its most important 
features. Known as Tri-
Tec, it consists of IBN 
(image-based navigation), 
TRN (terrain-referenced 
navigation) and MIL-GPS 
(military Global Positioning 

Taurus KEPD 350E:

the new standard in  
long-range precision attack

System), which are supported by INS 
(Inertial Navigation System). IBN utilises 
aerial/satellite image data plus coordinates 
of specific regions located along its flight 
route. Once launched, the navigation 
system identifies its current location by 
scanning the terrain with its IR seeker. It 
compares the results with the image data 
and coordinates loaded into the missile 
before launch. Most importantly, the 
KEPD 350E will navigate to its target even 
if one or two of the navigation systems are 
jammed or made unavailable. The missile 
is not dependent on GPS, for example, and 
is capable of accurately adjusting its route-
to-target depending on what navigation 
and target data is available on a specific 
mission. In this way, a single KEPD 350E 
can accomplish a mission that would require 
three to four missiles of another type.

Courtesy: Taurus Systems GmbH
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“IAI set to establish 
multiple Joint 

Ventures in India”

Eli Elfassi,  
VP Marketing, IAI

Interview withVAYU  

IAI plans to establish more JVs in India 
to support the increased business 
anticipated in the Indian market, 

expected to yield several billion dollars in 
revenues over the next few years.”

Having three decades of operations 
in India, Israel Aerospace Industries (IAI) 
has gained the reputation of a dominant 
player in the local defence and aerospace 
market, highly appreciated by partners, 
customers and even competitors. With sales 
of large-scale projects that are currently 
operational with all military branches and 
several government agencies throughout the 
subcontinent. IAI’s operational equipment 
includes unmanned systems, intelligence, 
surveillance, and reconnaissance assets, 
airborne early warning, and other, highly 
advanced sensors and weapon systems, 
some developed specially to address local 
requirements.

“We look at India as one of the most 
dominant markets for IAI,” Eli Elfassi, VP 

Marketing of IAI told Vayu. “A significant 
per cent of our export is attributed to 
our Indian operations and, our goal is 
to continue and establish this dominant 
position in the future, despite the growing 
competition. The excellent reputation won 
by IAI and the gains by its Indian customers 
are instrumental for continued success.”

VAYU   : What is your strategy regarding 
the Americans entering the Indian market?

Elfassi: “Yes, we are facing growing 
competition from Europe and the USA, 
particularly the Americans which are 
becoming a significant and a dominant 
competitor in the area. We see this 
competition also in different markets in the 
world and now too in India. Our products 
have been in use at India for more than 25 
years at different strategic systems. We offer 
cutting edge technology at an affordable 
price and we believe that our solutions and 
services will fully meet India’s defence needs.

VAYU   : What about international 
tenders that consider a growing share of 
local involvement?

Elfassi: In international tenders we are 
very competitive as we can leverage our 
advantages in technology, cost and local 
partnership. We already provide significant 
work share of current programmes, through 
offset and cooperation with dozens of 
subcontracting. In certain projects the 
amount of local work share has been more 
than 50 per cent.

VAYU   : What is your approach toward 
work share with Indian partners? Have 
you found suppliers and services for your 
programmes? This is a necessary obligation 
under ‘Make in India.’

Elfassi: We find here all the necessary 
technologies, there is a mature infrastructure, 
suppliers have the will and technical and 
quality levels to enter development and 
production of advanced systems, and we will 
transfer more orders with time. To make the 
most of the new ‘Make in India’ policy, IAI 
is planning to expand its operations here. We 
plan to go beyond the JVs we already have and 
expand our partnerships to JVs established 
on a divisional basis, with different Indian 
partners. This will enable us to better compete 
on specific opportunities and broaden the 
cooperation within our Indian JVs.”

VAYU   : Cyber is another field of activity 
where IAI is well positioned among global 
firms. What are you offering for the Indian 
market?

IAI’s Heron
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Elfassi: I cannot elaborate on specific 
offers, but I can say that such operations 
are often supported by joint ventured 
established with local companies designed 
to establish IAI’s footprint in this rapidly 
evolving market. Our strategic activities 
are designed to support the national 
level as well as the commercial sector, 
with solutions designed to protect and 
improve the resilience and rapid recovery of 
organisations critical to the national security 
and economy. To promote these unique and 
proven solutions IAI often establishes JVs 
with local partners, from the government, 
academy and the business sector.”

VAYU   : Aircraft conversion is another 
unique IAI capability – do you see 
prospects here for such services?

 Elfassi: Although IAI does not produce 
the actual platforms, we have proved our 
capability to design, integrate and certify 
such platforms that are modified into 
special mission aircraft. To meet this goal we 
converted numerous aircraft – Boeing 767, 
Ilyushin Il-76, Gulfstream 550, Bombardier 
Global 6000 and others – providing the 
best, most optimised platforms to the client. 
These processes were proven in many projects 
where transport planes were converted by 
our experts into aerial tankers or airborne 
early warning platforms, and several types of 
business jets were also converted into special 
mission aircraft. In all these projects the 
majority of the systems used were developed 
and produced by IAI. Each of these categories 
is represented here in India. This is a 
unique capability only IAI can provide : IAI 
has mastered the entire range of relevant 
activities, including design, engineering, 
manufacturing, testing, certification and 
through life support. Apart from the Original 
Equipment Manufacturer (OEM) of the 
aircraft, IAI is uniquely positioned to provide 

redesign and re-manufacturing of aircraft at such 
extensive scale.

The Indian market is big business for IAI. The 
company currently has dozens of on-going programmes 
in India, worth over a billion dollars. These include 
support for systems that are already in use, including 
sales and services provided over the life cycle of those 
projects that render dependable, reliable and proven 
systems through decades of operational use.

We are looking at a deal-flow of dozens of new 
orders per year from India. Over the coming years 
these new orders could be worth several billion dollars, 
and this could even double once more opportunities 
materialise over the next 5-7 years.

The Ultra-C1

The BirdEye650D

IAI : the Multi-Disciplinary 
Technology Powerhouse

Positioned among global leaders in integrated air and missile defence 
for land based and naval applications, IAI has a varied portfolio 

of systems from the Barak and Arrow families, through early warning 
multi-mission radars, and command, control and battle management 
systems. Based on the building blocks developed for these systems IAI 
is extending the families with more models, tailored to address specific 
customer requirements.

In the field of unmanned systems, IAI offers the entire range of 
drones, from the largest Medium Altitude Long Endurance (MALE) 
Heron TP and Heron 1, to small and medium tactical UAVs. The latest 
addition to IAI’s offering is the UAV operation centre, providing 
operators at territorial command or national level with the ability to 
manage, control and support a large force of drones.

Satellites are another area of leadership for IAI, and satellites 
developed and produced by the company are today orbiting in space 
supporting remote sensing and 
communications for national 
security and commercial 
users. IAI also offers unique 
payloads for satellites, 
enabling users to conduct 
reconnaissance missions 
in day or night, and during 
monsoon season, regardless 
of cloud coverage.
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Israel Aerospace Industries 
presents a variety of systems at 

Aero India 2017

In the past year, Israel Aerospace 
Industries (IAI) has recorded hundreds 
of millions of dollars of sales in the 

Indian market, and the company is 
expecting to expand local collaboration 
in many areas to integrate strategic state-
of-the-art systems in a number of areas in 
accordance with the Indian Government’s 
‘Make in India’ policy. IAI is participating 
in Aero India 2017, to build upon some 
$500 million of business conducted in India 
during the calendar year 2016.”

IAI has been working with the Indian 
defence industries and armed forces for the 
past 25 years, as part of strategic collaboration 
in many fields. Joint development projects 
include the Barak 8 air defence system, 
in both its maritime (LR-SAM) and 
land-based (MR-SAM) versions; special 
mission aircraft; various radar systems; and 
UAVs.  Collaboration agreements are based 
on transfer of technology for the benefit of 
local production as part of the ‘Make in 
India’ initiative.

As Joseph Weiss, IAI’s President 
and CEO stated:  “India is one of IAI’s 
leading markets. This important market is 

characterised by long-term collaboration, 
joint development and production, 
technology transfer, and technical support 
over many years. We are working to 
continue to maintain this status in the 
future, despite growing competition. The 
excellent reputation that IAI has earned 

among its Indian customers is vitally 
important to continuing this tradition of 
successful cooperation.”

IAI is displaying a wide variety of 
systems at Aero India, with an emphasis on 
MR-SAM/LR-SAM, loitering munitions 
such as the low-cost Green Dragon, Harpy 
NG, Harop, and the Rotem multi-rotor 
loitering munition – the latter being 
displayed for the first time in India. 
Moreover, a range of UAVs are also 
on display, including the Heron family 
and the Bird Eye Small Tactical UAS, 
which enable a wide variety of intelligence 
gathering capabilities in various spheres 
of activity.  IAI is also exhibiting strategic 
radar systems, satellite communication 
systems, and high definition electro-optical 
systems (M19HD, MOSP 3000HD and 
Mini-POP). In addition, IAI is showcasing 
a number of special mission aircraft for 
intelligence missions, aerial control and 
naval surveillance on different platforms, 
such as the EL/W-2090 AEW&C system, 
and the B767-MMTT tanker/transport. 
IAI is also highlighting its advanced cyber 
capabilities at Yelahanka.IAI President and CEO Joseph Weiss

The Rotem multi-rotor loitering 
munition (photo: IAI)



126 VAYU

In t e l l i g e n c e ,  s u r v e i l l a n c e  a n d 
reconnaissance (ISR) missions are the 
essence of modern military tactics. 

During these missions, electro-optical and 
infra-red (EO/IR) systems are critical for 
collecting data, leading to global investment 
in the sector. Strategic Defence Intelligence’s 
(SDI) latest report expects the global EO/IR 
systems market to value US$9.1 billion – a 
figure forecast to reach US$14.3 billion in 
2025. EO/IR systems gather high-resolution 
electro-optic (EO) data during daylight and 
infrared (IR) imagery during the night. 
Globally, the need for advanced situational 
awareness and information dissemination 
is rising, making EO/IR systems a highly 
sought-after capability. Many countries 
are investing in the development and 
procurement of several EO/IR based 
aircraft, naval vessels, ground vehicles and 
UAV payload systems. “Operations in Iraq 
and Afghanistan have shown that accurate 
information about enemy formations 
and other associated intelligence is very 
important during precision strike missions. 
EO/IR systems have helped to save the lives 
of many soldiers, while simultaneously 
enabling allied forces to overpower the 
enemy,” says Mainak Kar, analyst at SDI.

“Sharp Eyes in the Sky”

Most ISR activities in a conflict zone 
are  performed both by unmanned aerial 
vehicles (UAVs) and manned aircraft. This 
has created a worldwide demand for airborne 
EO/IR systems. Aircraft now incorporate a 
number of EO/IR systems such as targeting 
and navigation pods, or infrared search and 
track (IRST) systems. “The arrival of UAVs 
has provided substantial impetus to the 
EO/IR market, as these unmanned vehicles 
are highly endurable and are thus capable 
of carrying more weight during take-off,” 

says Kar. According to SDI, technological 
innovations are also responsible for 
the  widespread incorporation of EO/IR 
systems. New  versions of EO/IR systems 
provide higher-resolution images, while 
simultaneously reducing size and power 
consumption so that more cameras can be 
used on platforms that are less expensive. 
“This is also one of the major reasons why 
EO/IR systems – once only available to elite 
Special Forces – are now prevalent in regular 
army units,” adds Kar.

In another forecast, the military 
electro-optics/infrared systems market 
was  estimated to be USD 10.15 billion in 
2016 and is projected to reach USD 14.20 
billion by 2022, at a CAGR of 5.75% 
from 2016 to 2022. The objectives of this 
study were to analyse the military electro-
optics/infrared systems market, along with 
statistics from 2016 to 2022 as well as to 
define, describe, and forecast the military 
electro-optics/infrared systems market on 
the basis of platform, system, technology, 
sensor technology, imaging technology, 
and region.

The military electro-optics/infrared 
systems ecosystem includes electro-optics 
equipment providers such as Lockheed 
Martin Corporation (US), Northrop 
Grumman Corporation (US), BAE Systems 
Plc. (UK), The Raytheon Company (US), 
and Thales Group (France), among others. 
Component manufacturers in this market 
include L-3 Communications Holdings, 
Inc. (US), Saab AB (Sweden), Rockwell 

EO/IR Airborne payloads update
Raytheon’s Multi-spectral Targeting System (MTS) on a US Navy helicopter

A Rafael Litening pod mounted on the Saab Gripen
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Collins, Inc. (US), Rheinmetall AG 
(Germany), Textron Inc. (US), and Israel 
Aerospace Industries (Israel) and many other 
smaller Israeli companies among others. 
These companies offer advanced technology 
systems and a broad range of management, 
engineering, technical, electro-optics, 
sensors, and information services.

The need for advanced situational 
awareness and information dissemination 
abilities is driving the development and 
procurement of several EO/IR based 
aircraft, rotorcraft and UAV payload 
systems. The industry participants are 
significantly investing in R&D in order to 
emerge with innovations in ground based, 
air based and naval segments. Various 
MoDs are procuring a range of new 
sighting devices for their weapons as well as 
wearable night vision and thermal imaging 
systems for their future soldier programmes. 
Governments worldwide recognise the need 
to increase agility of military attacks while 
shortening the time taken to complete a 
mission. This is where EO/IR Systems are 
increasing in importance, with their ability 
to reduce the ISR mission-cycle time and 
help towards the rapid, ad hoc integration of 
platforms into strike forces and fast-reaction 
mission planning. 

Miniaturisation is one of the biggest 
challenges faced by the sector in recent 
times. It is also expected that it will scale 
up further during the next decade. EO/
IR sensors are becoming standard fitment 
across several military platforms especially 
in an air force. The military’s round the 
world are focusing heavily on decreasing the 

size of aircraft which is putting enormous 
pressure on manufacturers as they have to 
compromise on performance in order to 
reduce size and weight of devices especially 
the sensors.

Raytheon’s Multi-Spectral Targeting 
System (MTS) provides EO/IR, laser 
designation, and laser illumination 
capabilities integrated in a single sensor 
package.Combat proven, with nearly 
three million operational flight hours, 
MTS sensors provide detailed intelligence 
data from the visual and IR spectrum 
in support of United States military, 
civilian and allied missions around the 
world.Leveraging cutting edge digital 
architecture, this advanced EO/IR system 
provides long-range surveillance, target 
acquisition, tracking, range finding and laser 
designation for the Griffin and Paveway 
missiles as well as tri-service and NATO 
laser-guided munitions. MTS sensors 
feature multiple fields of view, electronic 
zoom and multimode video tracking and 
were designed to incorporate future growth 
options and performance enhancements.

To date, Raytheon has delivered 
numerous MTS sensors to United States and 
international armed forces and successfully 
integrated variants of the system on rotary-
wing, unmanned aerial systems and fixed-
wing platforms, including the MH-60 
Blackhawk, the C-130 Hercules, the MQ-
9C Reaper, the MQ-1 Predator, and the 
MQ-1C Grey Eagle.

Russia’s ‘fifth-generation’ optronic 
systems capable of detecting stealth 
platforms derive much from Russia’s 
space programmes and include built-in 
targeting and sighting suite OLS-UEM 

and a conformal optro-electronic pod 
OLS-K for navigation, reconnaissance and 
targeting in all weathers to enhance strike 
capabilities. In air-to-air missions even 
non-afterburning targets may get detected 
at more than 45 km, followed by positive 
identification at 8 to10 km. In air-to-ground 
(or sea) mode, tanks risk detection at 15 
km (positive identification at 8 to10 km) 
while an aircraft carrier at 60 to 80 km 
(positive identification at 40 to 60 km). 
The OLS-UEM (Optiko-Lokatsionnaya 
Stantsiya/optical locator station) Imaging 
Infrared Search & Track (IIRST) device 
detects and tracks air and surface targets, 
as well as showing the pilot an image of the 
target for identification purposes. Airborne 
targets can be detected at distances up to 
45 km in the tail-on position or 15 km in 
the head-on position. The integrated laser 
rangefinder operates at two wavelengths: 
Eye-safe 1.57 microns for training and 
1.06 microns for combat determining the 
distance to the target from 200 m to 20 km. 
OLS-K (Konteynernaya/ podded), is used for 
detection and tracking of surface targets. 
The laser can measure distances up to 20 
km. The optical channel, which is shared 
by the IIR sensor and the TV camera, is 
installed under a transparent dome similar 
to the dome of the OLS-UEM unit. The 
device also includes a laser rangefinder/
target designator and laser spot tracker. 

The Israeli Rafael Advanced Defense 
System Litening G4 targeting pod, also to 
be operated by the Indian Air Force, is an 
excellent system with a full one mega pixel 
(1000×1000) Forward Looking Infra-Red 
(FLIR) in addition to the mega pixel size 
Charge-Coupled Device (CCD) sensors 

A Schiebel Camcopter S-100 with IAI Tamam POP 300 payload

Controp’s SHAPO-Air electro-optical sensor
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and optics already introduced in the earlier 
Litening AT version, offering wider field of 
view and enhanced zoom to deliver more 
accurate target identification and location 
at longer ranges than previous generations 
of the Litening. Another new feature is 
the Laser Target Imaging Programme 
(LTIP), employing a  Short-Wave Infra-
Red (SWIR) laser augmented imaging, to 
enhance the targeting system’s capability 
to capture images in situations where 
Medium-Wave Infra-Red (MWIR), FLIR 
and CCD are ineffective. In addition, the 
Litening G4 employs an integral digital 
two-way data link, facilitating encrypted 
data communications with compatible land-
based or airborne digital data link devices. 

The  Litening G4 will  facil itate 
employment of a broad spectrum of Israeli 
and United States-origin Precision Guided 
Munitions (PGM) effective even in high 
altitude and urban environment with 
minimum collateral damage. Day, night and 
adverse weather capabilities are facilitated by 
the dual Charged Coupled Device/Imaging 
Infra-Red (CCD/IIR) seeker, the Automatic 
Target Acquisition (ATA) capability is 
implemented by a unique scene-matching 
technology that is robust to scenery changes, 
countermeasures, navigation errors and 
Target Location Errors (TLE).

SHAPO, a product of CONTROP 
Precision Technologies Ltd. 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,” said 
Mr. 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”.

IAI Tamam’s Plug-in Optronic Payload 
(POP) is a modular, compact, competitively 
priced gyro stabilised day / night observation, 
surveillance and targeting system based on a 
unique plug-in “slice” concept.The payload 
is able to host different slices containing 
a variety of sensor combinations such as 
Focal Plane Array (FPA) Infra-Red/Thermal 
Imager (IR), colour Charged Coupled 
Device (CCD), Laser Pointer, eye safe 
Laser Rangefinder and Laser Designator. 
The “slice” can be easily replaced in the 
field within minutes, without the need for 
alignment or adjustment. The slice concept 
also allows for easy upgrades whenever new 
sensor slices are introduced. POP300D-
HD  High  Definition (‘Designator’) is a 
single LRU stabilised payload, based on this 
unique plug-in optronic ‘slice’ that can be 
replaced in the field in minutes. The payload 
is equipped with powerful high definition 
IR sensor, high definition continuous zoom 
colour day TV, dual wavelength Laser 
Designator & Range Finder (eye safe) and 
Laser Pointer as an option. The payload’s 
Line-of-Sight (LoS) control can be selected 
as manual selection, auto- track, slave and 
scanning.

Automatic video tracker for both 
the thermal and the CCD channels is 
a standard option on all POP models. 
The system’s electronics is contained 
within the turret thus allowing for easy 
installation and maintenance.POP is ideal 
for tactical Unmanned Aerial Vehicles 
(UAV), helicopters, fixed wing aircraft, land 
vehicles and light boats. Over 1400 POPs 

have been delivered to defence forces and 
security agencies worldwide.

MiniPOP is an 8” lightweight payload 
for day/night observation system designed 
for military, para-military and civilian 
applications. The payload provides real-time 
image, automatic video tracker capabilities 
and precise target geo-location for small 
platforms including small UAVs, armoured 
vehicles, Unmanned Ground Vehicles 
(UGVs) and naval vessels.MiniPOP is a dual 
axis, gyro-stabilised payload. The payload 
is one Line Replaceable Unit (LRU), open 
architecture design that carries up to four 
sensors. The basic configuration includes a 
continuous zoom colour day camera and a 
thermal imaging camera. A laser pointer, 
eye-safe laser range finder and automatic 
television tracker can be incorporated 
for greater capabilities and functionality. 
MiniPOP is remotely controlled through 
RS422 serial communication or by a Hand 
Control Unit (HCU) (option).

T h e  M u l t i - m i s s i o n  O p t r o n i c 
Stabilised Payload (MOSP) family is a 
multi-sensor highly stabilised payload for 
different applications, such as MOSP for 
UAVs  applications (Day and/or Night 
and/or LRF), HMOSP for helicopters and 
fixed-wing aircraft applications (Day and/
or Night and/or Laser Designator/Range 
Finder), and SeaMOSP that is  same as 
HMOSP but for maritime applications. 
More than 400 MOSP family systems are in 
operational use by different armies around 
the world.MOSP 3000  encompasses the 
latest technologies on gimbal and sensor 
design such as single LRU concept, lower 
weight, improved stabilisation, advanced 
imageprocessing and state-of-the-art digital 
format sensors.  

Finally, the LOROS is a multi-sensor 
imaging system for long-range day and 
night observation maximising IAI/Tamam’s 
expertise of high level stabilisation and 
navigation technologies. The system includes 
highly gyro-stabilised turret with 4 sensors 
(Thermal imager, colour CCD zoom, 
B/W CCD spotter and ICCD) and laser 
range finder (LRF). In conjunction with 
airborne workstation and mobile ground 
station, LOROS is used for Intelligence, 
Surveillance and Reconnaissance (ISR) 
missions. The system features automatic 
target tracker, enhanced image processing 
and long range down-link of video and data.

Sayan Majumdar, with extra inputs 
from the editorial team

IAI Tamam’s MiniPOP EO sensor



Airbus’ industrial partnerships with 
Indian companies under the ‘Make 
in India’ initiative is  the tone of 

its participation at the 11th edition of Aero 
India. “The future of Indian aerospace and 
defence industry rests on the realisation of 
the ‘Make in India’ vision. I look forward 
to having conversations around the topic 
at Aero India,” stated Pierre de Bausset, 
President and Managing Director, Airbus 
India. “We have partnered with Tata and 
Mahindra and are working with a host of 
other companies to script ‘Make in India’ 
success stories,” he added.

Visitors at the Airbus stand will get 
a first-hand account of Airbus’ industrial 
engagement with India which yields over 
US$500 million (approx. Rs3,400 crores) 
in procurement from India annually from 
around 45 suppliers, generating local 
employment for more than 6,000 people. 
To illustrate the scale of co-operation, 
Airbus can proudly claim that each of its 
commercial aircraft produced today is partly 
‘Made-in-India’. 

The potential of Airbus and India 
partnership is bigger and this is being 
exhibited in the form of scale models of the 
C295W military transport aircraft and the 
AS565 MBe Panther helicopter. 

As part of the Avro replacement 
programme of the Ministry of Defence, 
Airbus will support Tata Advanced Systems 
Limited (TASL) in setting-up a final 
assembly line for the C295W in India, 
once the contract is awarded. Airbus 
has tied-up with Mahindra Defence to 
create India’s first private sector entity 
for manufacturing military helicopters. 
Making India the global hub for ‘Panther’ 
manufacturing – producing Panthers in 
India, for the domestic market as well as 
for exports – is proposed under the Naval 
Utility Helicopter programme.  

The scale model display line-up includes 
the EC725, now marketed as the H225M, 
which is under negotiation for the Indian 
Coast Guard’s requirement for 14 shore-
based helicopters as well as the fuel efficient 
A320neo commercial aircraft. There are 
around 590 A320neo on order from India 

Airbus at Aero India 2017:  focus 
on ‘Make in India’ partnerships

which means, on average, one aircraft will 
be delivered to India per week over the next 
10 years. 

Aviators Air Rescue, in partnership with 
the Air Medical Group Holding Inc. (a 
leading air medical provider in the United 
States), became the first Indian operator 

to induct three Airbus H130 helicopters 
in a dedicated air ambulance role last year. 
One of these helicopters, fully kitted out 
with specialised emergency medical care 
equipment, will demonstrate its life-saving 
service throughout the business days of 
the show. 

C295W

AS565 MBePanther
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Indo-Japan Defence Co-operation

 Acquisition of the US-2: 
slow but steady progress

The case for acquisition of amphibious 
aircraft for the Indian Navy began 
way back in 2011 when the Navy 

issued a Request for Information (RFI). 
Japan’s ShinMaywa Industries Ltd, 
responded to the RFI and paved the way 
for commencing a new chapter of co-
operation between India and Japan in the 
defence sector. The unique capabilities of 
the US-2 amphibian had clearly made it an 
interesting consideration for acquisition. 
As the IN progressed the acquisition case 
of amphibious aircraft on operational 
merit, possibility of procurement of US-2 
by India was discussed during an Annual 
Summit Meeting between Prime Ministers 
Manmohan Singh and Shinzo Abe, held 
in May 2013 at Tokyo. Directives were 
issued in the Joint Statement between the 
two Prime Ministers towards formation of 
a Joint Working Group (JWG) to explore 
modalities for co-operation on the US-2 
procurement. The Joint Working Group 
completed its deliberations in 2013 and 
provided its inputs to the MoD towards 
possible merits of such acquisition. The 
Navy was independently progressing their 

case for requirement of amphibious aircraft 
within the established regulations of the 
Defence Procurement Procedure as per the 
Service’s long term operational requirement. 

Over the last few years, an acquisition 
case for the US-2 has seen its own (typical) 
issues. Progress has been serpentine at the 
best. Amidst constant media speculations, 
both governments have been cautious in 
progressing their discussion in the case. 
In case the acquisition case does fructify, 
it would be the first military procurement 
co-operation between India and Japan. For 
Japan, this would be first sale of its military 
hardware to any developing country. 
However, since the procurement is unique 
in nature and the process of acquisition 
through the G-to-G route itself is being 
attempted for the first time between India 
and Japan, the pace has been understandably 
slow and deliberate. In addition, since the 
Indian Navy is set to acquire such capability 
after a long time, the acquisition case is 
being subjected to detailed deliberations 
at every stage. The multi-role capabilities 
of the aircraft are unique and presumably 
meet all the operational requirements of 

an amphibious aircraft as envisaged by the 
Indian Navy. 

However, this aircraft comes with a big 
price tag. It is understood that cost related 
issues have been a matter of concern for 
the Government of India at every stage. 
It is however also understood that the 
Government of Japan has been assuring 
India of a ‘fair consideration’ on all issues 
related to the project including pricing, 
and the Japanese government has been 
regularly deputing top-level functionaries 
to India for discussions with their respective 
counterparts at various levels. Visit of 
Mr Tetsuro Kuroe, Administrative Vice-
Minister of Defence to India on 2-3 
November 2016 to meet and discuss 
issues related to the US-2 project with 
Mr Manohar Parrikar and the Defence 
Secretary, which was prior to the recently 
concluded Summit Meeting indicates the 
Japanese intent. The acquisition case has 
found regular mention in ‘2+2’ dialogues 
between the two Defence and Foreign 
Secretaries and in Joint Statements released 
during annual Summit Meetings between 
the two Prime Ministers. It is understood 
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that Japan intends progressing this case 
under strategic defence co-operation 
between the two nations. The Acquisition, 
Technology and Logistics Agency (ATLA) 
of Japan under their MOD, has been 
nominated to be the nodal agency to 
coordinate all aspects of the US-2 project.

This acquisition case was considered by 
the DAC conducted in November 2016 
(see Vayu VI/2016), however no decision 
could be taken. It is now understood that 
the government of India is analysing the 
exact role requirements that the Indian 
Navy aims to achieve with such capability 
and a ‘cost-benefit analysis’ of such an 
acquisition and it is assumed that next level 
of G-to-G discussions would commence 
thereafter.  

Defence co-operation between India 
and Japan till now has been limited to inter-
services Joint Exercises (Malabar, JIMEX, 
etc), and participation in seminars and each 
other’s training courses. However, recent 
years have shown increased bonhomie 
between the two nations on matters related 
to maritime security, terrorism, threat 
perception in the Indian Ocean Region and 
South China Sea and defence co-operation. 
Successful passage of the landmark civil 
nuclear deal between the two nation and 
Japan’s constant support for India’s entry 
into the elite NSG stands testimony to 
the ever increasing partnering in strategic 
areas by the two nations. Extending this 

to defence acquisition between the two 
nations progresses this cooperation to 
the next level. That, by the way, is also in 
alignment to the increased impetus of the 
Indian Government towards its own ‘Look 
East’ policy. 

In addition to meeting military roles 
and requirements as envisaged by the 
Indian Navy, the unique capabilities 
of the US-2 also allows for providing 
credible assistance during natural calamities 
and disasters to friendly countries of the 
Indian Ocean Region. This is in sync 
with India’s aspiration to be a formidable 
maritime power and influence operations 
in the IOR as a regional power. With ever 
increasing Chinese influence in the Indian 
Ocean Region and South China Sea and 

China’s own AG 600 amphibious aircraft 
programme on ‘short finals’, positive 
cooperation between Japan and India in this 
project seems like a good idea. 

Since the Indian Navy envisages 
procurement of six such platforms, it 
may be overly optimistic to believe that 
these aircraft would be manufactured 
or assembled in India. However, the 
US-2 programme could surely enable 
transfer of some high-end Japanese aircraft 
manufacturing and maintenance technology 
to India through parts manufacturing 
and MRO activities and thereby promote 
‘capability and capacity building’ of the 
Indian aviation industry in the private sector 
through an appropriate offset obligation 
implementation plan. 
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US Army orders Elbit ID/IQ mortar weapon systems
Elbit Systems US subsidiary, Elbit Systems of America has been 
awarded an Indefinite Delivery/Indefinite Quantity (“ID/IQ”) 
contract for the production of mortar weapon systems. The 

contract, with a value of up to approximately $103 million, will 
be performed over a five-year period. “We are extremely pleased to 
continue our partnership with the United States Army by supplying 
our warfighters with the mortar weapon systems that enhance 
their mission effectiveness and provide the necessary precision 
and flexibility to address current and future threats,” commented 
Raanan Horowitz, president and chief executive officer of Elbit 
Systems of America.

Elbit M-346 Ground Based Training System Centre
Elbit Systems has completed delivery of the Ground Based 
Training System (GBTS) centre for the M-346 Lavi trainer 
aircraft. This comprehensive training solution was selected by 
the Israeli Air Force and the Directorate of Production and 
Procurement, “to effectively and affordably qualify its pilots and 
Weapon Systems Operators (WSOs) to progress directly to fourth 
and fifth generation fighter aircraft” (F-16, F-15 and F-35).  Based 
on cutting-edge simulation technology and training capabilities, 
the GBTS enables flight academy cadets, as well as graduate 
pilots and WSOs, to practice unusual and in-flight emergency 
procedures, and at a more advanced level, to simulate complex 
combat scenarios, acting as a solo pilot or as part of a formation. 
Embedded Tactical Training System (ETTS), Elbit’s technology 
live training system, provides live training within the GBTS as 
well as in the real aircraft.

Update on Elbit Systems 
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Elbit to supply Remote 
Controlled Weapon Stations 
Elbit Systems’ Brazilian subsidiary, Ares 
Aeroespacial e Defesa S.A. (‘Ares’), has 
been awarded a framework contract of 
approximately $100 million, to supply 
12.7/7.62 mm Remote Controlled Weapon 
Stations (RCWS) to the Brazilian Army 
(picture above). The contract includes 
associated equipment and services. The 
RCWS, named REMAX, will be supplied 
over a five-year period. An initial production 
order, valued at approximately $7.5 million, 
has been received. Specifically designed by 
Ares to meet Brazilian Army requirements 
as part of the VBTP programme, Ares’ 
REMAX systems have been successfully 
tested and fielded in Brazilian Army Guarani 
6X6 vehicles. REMAX is a stabilised weapon 
station for 12.7/7.62 mm machine guns 
and will be used in armoured vehicles and 
logistics vehicles utilised in combat for troop 
transport, border patrol  and peace keeping 
missions. 

Elbit’s ClearVision EFVS
The Elbit Systems ClearVision Enhanced 
Flight Vision System (EFVS) is aligned with 
the most updated ruling released by the US 

Federal Aviation Administration (FAA), 
enabling the pilot to perform a complete 
landing procedure with no ‘natural vision.’ 
The EFVS was designed with a futuristic 
approach, consistent with the recently 

updated FAA ruling. The system offers 
‘unmatched’ capabilities, providing dispatch 
and landing approach priority as well as 
Low Visibility Landing regardless of the 
destination airport’s infrastructure.

 ClearVision on the Falcon8X
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The Indian Army was the first 
service to acquire Unmanned Aerial 
Vehicles (UAV) in form of Israel 

Aerospace Industries (IAI) Searcher Mark I, 
followed by the Searcher Mark II and 
finally the Heron Medium Altitude Long 
Endurance (MALE) UAV. The Searcher 
Mark II is being successfully used in the 
mountains as also in the plains and semi-
deserts. The Indian Air Force quickly built 
up a similar inventory, while the Indian 
Navy (IN) acquired the Searcher Mark 
II and Heron for long range maritime 

surveillance missions, operating them from 
Kochi and Porbandar. 

Backbone of the fleet is the fourth 
generation GPS-enabled Heron / Machatz 
1 MALE UAV, designed and manufactured 
by Israel Aerospace Industries (IAI) at 
its Malat division, in partnership with 
the Canadian company MacDonald, 
Dettwiler& Associates (MDA). Heron 
entered operational service with the Indian 
Air Force in high-altitude land surveillance 
near mountainous borders, and in IN 
service for maritime patrol missions. Heron 

has proved to be capable of fully automated 
take-off and landing, even under adverse 
weather conditions. Flying at a height of 
30,000ft, the UAV provides operators with 
real-time information on enemy battlefields/
activities by performing Information, 
Surveillance, Target Acquisition and 
Reconnaissance (ISTAR) activities over 
wide areas in support of national agencies, 
theatre commanders and lower echelons 
using multiple sensors and Satellite 
Communications (SATCOM) for extended-
range capture and transfer of critical data. 

Unmanned Sentinels

UAVs in India

Searcher Mk.II in flight
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The UAV is also capable of providing 
reliable Battle Damage Assessment (BDA). 
IAI is set to supply around 60 Heron MALE 
UAV to the various branches of the Indian 
Armed Forces, now also including the 
Heron TP/Eitan Unmanned CombatAerial 
Vehicle (UCAV).

 Powered by a single 85.79kW Rotax 
914 turbo aircraft engine manufactured by 
Austria›s BRP-Rotax,the Heron can climb 
at the rate of 150m a minute and fly at a 
maximum speed of 207km/h to a range 
of   350km (Satellite Communications 
enables this range to be extended to beyond 
1,000km) and has demonstrated 52 hours 
of continuous flight with modular space up 
to 250kg for customer-furnished equipment 
that may include Electro-Optical (EO) 
and Infra-Red (IR) sensors (supplied by 
Northrop Grumman and Tamam Division 
of IAI), thermal surveillance equipment 
and laser designator. While the EO sensor 
converts light rays into electronic signals 
for capturing images, real-time data and 
videos, the laser designator is applied for 
targeting the enemy on battlefield. Thermal 
surveillance equipment is used to capture 
high resolution images during night by 
penetrating through clouds, rain, smoke, fog 
and smog. Communications are established 
through direct Line-of-Sight (LoS) data-

link, UAV airborne data relay for beyond 
LoS missions and ground-based data relay 
for communicating with the Ground 
Control Station (GCS). Additionally, 
Electronic Support Measures (ESM) helps 
the Heron in threat detection and examines 
the area to determine signals emitted from 
the surrounding radars. 

  For maritime roles, an Automatic 
Identification System (AIS) capability 
gathers details of ships such as vessel type, 
vessel name and destination. The Elta 
Maritime Patrol Radar (MPR) identifies 
vessels from very long distances by applying 
silhouette target acquisition procedures. 
MPR also provides Synthetic Aperture 
Radar (SAR) images and near coastline 
detects ground vehicles using its Ground 
Moving Target Indicator (GMTI) mode.

The  Heron can be controlled either 
manually from the GCS or operate in 
autonomous mode. As mentioned earlier, 
it is fully equipped with an automatic 
launch and recovery (ALR) system, which 
helps in automatic safe landing in case of 
communication failure with the GCS. The 
processing, retrieving and storing of the 
real-time data provided by Heron UAV 
is undertaken by the GCS to convert the 
sensor data such as live and stored images, 
imagery and spatial information, including 

 Heron TP on take off

EO, SAR, MTI maps, SIGINT and ESM, 
into actionable intelligence.

An enhanced variant of Heron, the 
Heron TP/Heron 2/Eitan, developed under 
an Israel Ministry Of Defence (IMOD) 
programme, can carry multiple payloads 
and perform multiple missions such as 
Communication Intelligence (COMINT), 
Signal Intelligence (SIGINT) and Image 
Intelligence (IMINT). These have entered 
service with the Israeli Defence Forces 
(IDF), and are cleared for export to 
India. Heron TP can fly at 45,000 ft with 
endurance of approximately 36 hours. Apart 
from long range, long endurance ISTAR 
missions, Eitan is designed to execute a large 
variety of operational missions, including 
aerial refuelling and strategic missile 
defence. Eitan made its maiden flight on 
15 July 2006, the new UAV providing the 
Israel Air Force persistent, High Altitude, 
Long Endurance (HALE) ISR capability 
well beyond the reach of enemy air defences 
and far beyond Israeli borders. Heron TP 
is powered by a single 1,200hp Pratt & 
Whitney Canada PT6A turboprop engine 
driving a four-blade propeller. The use of 
such a powerful engine enables the aircraft 
to climb and operate at altitudes above 
40,000ft, avoiding airspace conflicts with 
commercial aircraft traffic. Using on board 
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An MQ-1 Predator equipped with Hellfire missiles and an 
electro-optical sensor turret

fuel and power resources, Heron TP is able 
to sustain continuous missions for over 36 
hours with full mission payload and is also 
equipped with de-icing systems protecting 
the aircraft when flying through icing 
conditions.

With maximum takeoff weight of 4,650 
kg, Eitan can carry over 1,000kg of sensors 
in its forward section, main payload bay, 
and the two bulges located at the end of 
each tail boom, offering optimal separation 
for specific systems. Other stores can be 

mounted along the wing, in internal and 
external positions. Eitan could be fitted 
with wing hard-points for external stores. 
The aircraft is equipped with multiple 
data-links, supporting LoS and Beyond 
Line-of-Sight (BLoS) links via satellite 
communications. The giant drone maintains 
the twin tail boom principle offering stable 
and redundant design and large payload bay 
located around the aircraft centre of gravity, 
uninterrupted by the landing gear. This 

configuration allows for quick and simple 
payload reconfiguration on the flight line. 

While the indigenous Rustom-II is being 
developed to serve as a MALE UAV, media 
reports indicate that India has officially 
discussed possible procurement of the 
MQ-9 Reaper (Predator B) and jet-powered 
Avenger (Predator C) with manufacturer 
General Atomics and the US Government.

Designated MQ-9 Reaper by the 
USAF and Protector by the Royal Air 
Force, the turboprop-powered, multi-

mission Predator B Remotely Piloted 
Aircraft (RPA) was developed with 
General Atomics Aeronautical Systems 
Inc (GA-ASI) funding and provides 
significantly greater capabilities than 
Predator. First flown in 2001, Predator B 
is a highly sophisticated development 
built on the experience gained with the 
company’s battle-proven Predator RPA 
and is a major evolutionary leap forward in 
overall performance and reliability. 

Featuring unmatched operational 
flexibility, Predator B has an endurance of 
over 27 hours, speeds of 240 KTAS, can 
operate up to 50,000 ft, and has a 3,850 lb 
(1746kg) payload capacity that includes 
3,000 lb (1361 kg) of external stores. Nearly 
twice as fast as Predator, the aircraft carries 
500 percent more payload and has nine times 
the power, providing a long-endurance, 
persistent surveillance/strike capability. 
An extremely reliable aircraft, Predator 
B is equipped with a fault-tolerant Flight 

Control System (FCS) and triple redundant 
avionics system architecture engineered 
to meet and even exceed manned aircraft 
reliability standards. To enhance engine 
performance and fuel efficiency, particularly 
at low altitudes, Predator B is powered by the 
Honeywell TPE331-10 turboprop engine, 
integrated with Digital Electronic Engine 
Control (DEEC). LoS data-link operates in 
C-Band whereas BLoS data-link operates 
in Ku-band.
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The GA-ASI Predator C, distinguished primarily by its turbofan propulsion

The predator B is highly modular and 
configured easily with a variety of payloads 
on its seven external stations to meet mission 
requirements. It is capable of carrying 
multiple mission payloads to include EO/IR 
sensors, Lynx Multi-mode Radar (MMR), 
multi-mode maritime surveillance radar, 
Electronic Support Measures (ESM), laser 
designators, and various weapons packages. 
A new variant, Predator B ER, has been 
designed with field-retrofit table capabilities 
such as wing-borne fuel pods and a new 
reinforced landing gear that extends the 
aircraft’s already impressive endurance from 
27 hours to 34 hours, further increasing 
its operational flexibility. The aircraft will 
evolve again when its wingspan will grow 
from 66 feet to 79 feet to hold the fuel 
that was previously stored in the fuel pods. 
This configuration will give it 42 hours of 
endurance.

The next-generation jet-powered 
Predator C (Avenger) first flew in April 2009. 
Its unique design featuring a retractable 
EO/IR gimbal, reduced signature, and 
higher speed, increases its survivability in 
higher threat environments and provides 
potential customers with an expanded 
quick-response armed reconnaissance 
capability. The high-speed, multi-mission 
Avenger is a long-endurance, medium-to-
high-altitude RPA system that can perform 
wide-area surveillance, time-sensitive strike 

missions over land or sea, and a host of 
other challenging military missions. The 
aircraft has much higher operational and 
transit speeds than current Predator-series 
aircraft, resulting in quick response and 
rapid repositioning for improved mission 
flexibility and survivability. 

This  tubofan-powered a i rcra f t 
is equipped with a Pratt and Whitney 
PW545B engine capable of producing 
4,800lb installed thrust. The engine is 
designed for greater fuel economy and 
allows the Avenger to operate at speeds up to 
400KTAS, a maximum altitude of 50,000ft, 
and 18 hours endurance. Its significant 
payload capacity enables it to carry multiple 
sensors on six external hard points, while its 
internal weapons bay can house 3,500lb of 
precision munitions and can be employed in 
‘swarm’ tactics. An extended range variant 
of Avenger will feature a 76ft wing span and 
increased fuel capacity that will increase the 
aircraft’s endurance to 20 hours.

On 16 November 2016, India’s 
Aeronautical Development Establishment 
(ADE)-developed Rustom-II/TAPAS 201 
MALE UAV successfully completed its 
maiden test flight at the Aeronautical Test 
Range (ATR) in Chitradurga, near Bangalore. 
The UAV is capable of undertaking ISTAR 
missions up to a range of 250 km.The 1.8 
tonne UAV has a wingspan of 21 m, a 
capacity payload of 350 kg, an endurance 

of over 24 hours, and an operational ceiling 
of 10,660 m (34,776 feet).Payloads are 
projected to include medium and long-range 
EO sensors, SAR, ELINT, COMINT, and 
situational awareness payloads for round-the-
clock operations. 

The IAF has also acquired the 1,000km 
range Harop loitering (6hours) Anti-Radar 
Homing (ARH) UCAV designed to 
explode on a high value pre-programmed 
target both on land and sea and is a vital 
candidate for Suppression of Enemy 
Air Defences/Destruction of Enemy Air 
Defences (SEAD/DEAD) missions.

For urban warfare and law enforcement 
and counter insurgency duties, the IAI Ghost 
mini-UAV represents an ideal candidate.
Resembling a miniature CH-47 Chinook 
tandem rotor helicopter, this was developed 
to support missions in urban warfare. The 
quickly deployable and easily operate able 
system can be carried in two backpacks that 
can be quickly assembled, has low acoustic 
signature propulsion and mission versatility 
that can perform by day and night. Thanks 
to automatic vertical take-off and landing, it 
is suitable for use in densely built-up areas. 
Its functions can be operated by simple 
man-machine interface. The main purpose 
of the Ghost is to undertake ISR missions, 
including silent observation, stakeout and 
covert special operations.

Sayan Majumdar
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Updates from Lockheed Martin
LM to modernise Republic of 
Korea F-16s
Lockheed Martin has been awarded a 
$1.2 billion contract to upgrade 134 F-16 
aircraft for the Republic of Korea Air Force 
(ROKAF), the upgrades based on the 
advanced F-16V configuration. Among the 
enhancements are an Active Electronically 
Scanned Array (AESA) radar, a modern 
commercial off-the-shelf (COTS)-based 
avionics subsystem, a large-format, high-
resolution centre pedestal display and a 
high-volume and high-speed data bus. 
The contract for the ROKAF upgrade is a 
foreign military sales contract issued by the 
US Air Force.

Chilean AF order S-70i Black 
Hawk helicopters

by approximately 12 percent and turbine 
temperatures were more than 100o C lower. 
Reduced turbine temperatures increase parts 
life and lower operating costs significantly. 
The Series 3.5 technology, which is based 
on proven advances from other Rolls-
Royce engines, can be added during regular 
overhauls and requires no changes to the 
aircraft or controls.

LM in contract for PAC-3 
missiles

T-50A flight operations 
The Lockheed Martin T-50A is undergoing 
test flights over Greenville, South Carolina, 
the initial test flight taking place on 
19 November 2016. The T-50A was 
announced as the official Lockheed Martin/
Korea Aerospace Industries (KAI) candidate 
for the USAF’s Advanced Pilot Training 
(APT)/T-X competition in February 2016.  
Building on the proven heritage of the 
T-50, the T-50A has more than 100,000 
flight hours behind it, training more than 
1,800 pilots.

Sikorsky, a Lockheed Martin company, 
has successfully concluded contract 
negotiations with the Chilean Air Force 
(Fuerza Aérea de Chile) for six S-70i 
Black Hawk helicopters for the service’s 
medium-lift helicopter recapitalisation 
programme. When delivered in 2018, 
the new helicopters will fulfill Chile’s 
requirement to perform both military 
and humanitarian missions, such as troop 
transport, search and rescue, and disaster 
relief. The programme includes a logistical 
support package that will cover spare parts, 
pilots and maintenance specialists training, 
on-site technical assistance and ground 
support equipment.

USAF C-130 flies with Rolls-
Royce engine upgrade

The first US Air Force C-130H aircraft 
to be equipped with the Rolls-Royce 
T56 Series 3.5 engine upgrade has made 
its first flight, demonstrating significant 
improvement in fuel efficiency, lower 
operating temperatures and improved 
high-altitude performance. Preliminary 
flight data showed fuel efficiency improved 

The United States and Allied military 
forces will upgrade their missile defence 
capabilities under a new $1.45 billion 
contract for production and delivery 
of Lockheed Martin Patriot Advanced 
Capability-3 (PAC-3) and PAC-3 Missile 
Segment Enhancement (PAC-3 MSE) 
interceptors. The contract includes PAC-3 
and PAC-3 MSE missile deliveries for the 
US Army, and Foreign Military Sales of 
PAC-3 interceptors, launcher modification 
kits, associated equipment and spares for 
Qatar, the Republic of Korea, the Kingdom 
of Saudi Arabia, Taiwan and the United 
Arab Emirates. The PAC-3 Missile is a 
high-velocity interceptor that defends 
against incoming threats, including tactical 
ballistic missiles, cruise missiles and aircraft. 
PAC-3 currently provides missile defence 
capabilities for six nations: the USA, the 
Netherlands, Germany, Japan, the United 
Arab Emirates and Taiwan. Kuwait has also 
contracted for PAC-3 missiles.
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Updates from Raytheon
SM-6 approved for  
International Sales
The US Department of Defence has 
approved the release of Raytheon’s Standard 
Missile-6 to several international customers, 
many of whom seeking the multi-mission 
SM-6 to bolster their ship-building 
programmes.  SM-6 currently provides US 
Navy vessels with extended-range protection 
against fixed- and rotary-wing aircraft, 
unmanned aerial vehicles, cruise missiles 
and ballistic missiles in the terminal phase 
of flight.

the Navy. The MTS is an airborne, electro-
optic, forward-looking infra-red, turreted 
sensor package that provides long-range 
surveillance, high altitude target acquisition, 
tracking and range-finding. Work will be 
performed in McKinney, Texas, and is 
expected to be completed by December 
2018. To date, Raytheon has delivered 
nearly 3,000 MTS sensors to US and 
international armed forces and successfully 
integrated 44 variants of the system on 
more than 20 rotary-wing, unmanned, and 
fixed-wing platforms, such as the MH-60 
Blackhawk, the C-130 Hercules, the MQ-
9C Reaper, the MQ-1 Predator, and the 
MQ-1C Gray Eagle.

Raytheon and US Navy in 
Tomahawk Blk 4 flight tests

Raytheon and the US Navy have completed 
two flight tests with the Tomahawk Block 
IV cruise missile. According to the company, 
the tests were conducted to demonstrate the 
missile’s ability to engage time-sensitive 
targets. During the first test, a Tomahawk 
missile was fired by US Navy personnel 
from the Arleigh Burke-class guided missile 
destroyer USS Pinckney, using the Launch 
Platform Mission Planning capability. 
The weapon followed a pre-planned route 
throughout the trial.

SM-6 continues to go further and faster, 
and has shattered the record for the longest 
range surface-to-air intercept in September 
2016 – a milestone it set, and broke, twice 
before. In April 2015, Raytheon delivered 
the first full-rate production SM-6 from 
its $75-million, 70,000-square-foot SM-6 
and Standard Missile-3 all-up-round 
production facility at Redstone Arsenal 
in Huntsville, Alabama. Raytheon has 
currently delivered more than 300 SM-6 
missiles with production continuing.

Raytheon Multi-Spectral 
Targeting System 
In January 2016, Raytheon was awarded 
a  $19.24 mil l ion f i rm-f ixed-price 
modification under a previously awarded 
job order for seven Multi-Spectral Targeting 
Systems (MTS) in configuration “D” for 

USAF SATCOM contract for 
Raytheon
In December 2016, the US Air Force 
awarded Raytheon a $37 million contract to 
demonstrate new satellite communications 
technology that will continuously link 
tactical users with military leaders in 
contested environments. Managed by the 
Space and Missile Systems Centre at Los 
Angeles Air Force Base, the Protected 
Tactical Services Field Demonstration, 
or PTSFD, programme represents a 
major improvement in anti-jam security 
via the Wideband Global Satel l ite 
Communications, or WGS, constellation 
and commercial satellites. The new, 
protected SATCOM system is expected 
to bring a distinct set of capabilities, 
including flexible access to commercial 
and government SATCOM channels for 
seamless transition between SATCOM 
systems to maximise communications 
availability for tactical forces. Work will be 
performed in Marlborough, Massachusetts, 
and is expected to be completed by 30 
September 2020.
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Giora Katz, EVP Marketing and 
Business Development, Rafael

Interview withVAYU  

VAYU   :  The Tejas  LCA recently 
commenced BVRAAM testing with the 
Rafael i-Derby. It is understood that 
testing with the Python missile is also 
planned. What is the role and extent of 
Rafael’s participation in the trials and 
testing process?

GK: The i-Derby is an active radar air-
to-air missile that provides fighter aircraft 
with outstanding and effective performance 
in both short ranges and Beyond Visual 
Range (BVR) intercepts. The missile enables 
operational flexibility and multi-shot 
capability. It can be launched at an enemy 
aircraft by day or night and in all weather 
conditions.

Additional i-Derby capabilities include 
look-down/shoot-down, sophisticated fire-
and-forget mode and an advanced ECCM 
tailored to the customer’s operational 
requirements. i-Derby’s light weight allows 
it to be adapted to various modern fighter 
aircraft, including light aircraft, such as the 
F-5, Mirage and F-16.

For the time being, the i-Derby is the 
only Rafael system that has been integrated 
with the Tejas LCA, but we hope for more 
to follow.

VAYU   : The Barak-8 missile for the 
Indian Navy has cleared all trials and 
entered service, while the land-based MR-
SAM based on the same missile is presently 
being tested. What part did Rafael play 
in the development and fielding of this 
missile and what role, if any will your 
company have going forward as the system 
is produced in volume for the Indian 
market?

GK: Rafael is indeed a sub-contractor in 
the programme. However, since IAI is the 
prime contractor, it would be best if they 
answered your questions on this subject !

VAYU   : Rafael was selected to provide 
Spike ATGMs to the Indian Army in 
2015, but the contract has still not been 
concluded. What are the reasons for the 
delay and how are they being resolved?

GK: We are very pleased with the 
selection of the Spike as the next Indian 
Army missile, and we are moving towards 
closing the contract. As you know,  the 
Spike missile family consists of precise 
tactical missiles for ranges between 200-
30,000 metres. Spike is a multi-purpose, 
multi-platform, electro-optic missile system 
with real time data link, that can be used 
by infantry units as well as mounted on 
combat vehicles, attack helicopters and 
naval vessels. It is combat proven and in 
service with many countries including Italy, 
Germany, the Netherlands, Spain, Poland 
and others. The missiles have sophisticated 
electro-optic CCD or IIR sensors for day/
night all-weather operation, as well as a 
tandem warhead. Their lofted trajectories 
enable the warhead to strike the target at 
its most vulnerable location with pinpoint 
precision. All Spike family missiles have 

Seen left to right: i-Derby BVRAAM, Python 
5 CCM, and SPICE standoff PGM mounted on 
an Israeli F-16 (photo: Rafael)
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low life-cycle costs due to high reliability, 
operational and logistic support, and 
production commonality between variants.

VAYU   : Rafael and Bharat Forge have 
announced a JV to produce defence 
electronics and carry out military vehicle 
upgrades. Will this partnership be limited 
to the Indian market or will Bharat Forge 
work with Rafael on global offers and 
products?

GK: Rafael has been an active participant 
in the Indian defence market for several 
years. We have always endeavoured to 
contribute to modernisation of the Indian 
Armed Forces. As part of our global strategy, 
we form alliances to develop military 
applications based on our proprietary 
technologies. With Bharat Forge, we see a 
lot of synergy and opportunities for growth 
in new markets, especially in India, which 
is a strategic market for us.

VAYU   : Rafael is promoting the new 
generation Litening 5 in India, citing 
improved baseline performance and 
expanded capabilities. What are the key 
differences between the new Litening and 
a dedicated ISR pod such as Reccelite? Is 
there still a market for Reccelite among 
customers that opt for Litening 5?

GK: As the need for air superiority 
continues to play an increasing role in 
all types of recent military conflicts, the 
ISR market has experienced simultaneous 
growth, and has accordingly become very 
vibrant. With vast experience and expertise 
in the electro-optical and C4ISR domain, 
Rafael is addressing these challenges and has 
developed a new generation of operational 
lightweight sensors with longer range 
and higher resolution for manned and 
unmanned aerial systems (UAVs). Emphasis 

has been given to compatibility to different 
platforms and the integration of different 
sensors into one system. Rafael’s most 
recent developments are RecceLite XR, an 
extended-range ISR pod and Litening 5, a 
longer-range navigation and targeting pod. 
Both Litening 5 and RecceLite XR have 
the same mechanical and electrical interface 
properties as the current configurations, and 
thus can be carried by the same platforms 
with minimal integration efforts.

RecceLite XR is a multi-spectral, multi-
role, real time, stand-off reconnaissance 
system consisting of an airborne pod, a wide 
digital data link, and a ground exploitation 
station. RecceLite XR is based on the 
RecceLite, which is already in operational 
use worldwide. It includes higher resolution 
sensors in both IR and visual wavelengths, 
and provides significantly wider day and 
night area coverage, thus enhancing the 
operational utility in the ISR mission. 
RecceLite XR uses existing ground 
infrastructure and data links.

Litening 5 is designed for targeting and 
designation of targets by day and night. 
Litening presents pilots with real-time, 
Forward Looking Infra-Red (FLIR) and 
TV HD colour camera imagery. The new 
pod includes higher resolution sensors 
than current Litening configurations, 
enabling pilots to identify targets with 
higher reliability at longer ranges, and 
consequently avoid collateral damage. It 
is fully operational 24 hours a day and 
in adverse weather conditions. Litening 5 
includes unique computer vision features 
designed to reduce pilot workload.

Both RecceLite XR and Litening 5 are 
based on actual real operational experience 
and deep understanding of current and 
future battlefield requirements.

VAYU   : What are the main focus areas 
for Rafael at this year’s Aero India?

GK: Rafael has a long legacy of 
development of cutting-edge technologies, 
unique in their capabilities and proven 
to be game-changers in today’s complex 
battlefield. Starting with air defence, Rafael 
has developed and manufactured Iron 
Dome, a combat-proven system designed 
for interception of short-range rockets and 
mortars. This success has led Rafael to spin 
its breakthrough technology to be used for 
protection of naval assets such as ships, rigs, 
ports, etc., and to this end it has come out 
with the C-Dome naval air defence system 
integrated on board ships of different kinds, 
using the same Iron Dome interceptor, 
while enabling the use of the ship’s existing 
detection radar. Rafael’s SPYDER air 
defence system is yet another element in 
Rafael’s multi-level air defence concept, 
using the advanced Python-5 and i-Derby 
missiles in surface-launched mode for 
interception at short and medium ranges.

Rafael’s portfolio of solutions comes 
together to ensure quick and effective 
sensor-to shooter engagement of evasive, 
real-time threats. At Aero India 2017, 
Rafael will present the unique SPICE family 
of air-to-ground guided bombs, including 
the SPICE-250 for precise strikes at ranges 
up to 100 km, using smart navigation and 
scene-matching technology, and the Spike 
family of precise, tactical missiles that can 
be launched from a variety of platforms to 
different ranges and missions. Rafael will 
also present the advanced Litening 5 and 
Reccelite XR electro-optical pods.

For Rafael,  India is a strategic and 
significant partner. As a global company, 
we not only present combat proven systems, 
but can also account for proven partnerships 
all over the globe. One of our strengths lies 
in our ability for technology and knowledge 
transfer, which allows our partners to 
produce and supply local systems. We 
have already partnered with Bharat Forge, 
Reliance/Pipavav, BDL and Astra. I would 
like to emphasise that we are seeking to 
enlarge our partnerships in India and we 
are negotiating with the local industry to 
make this happen. We maintain excellent 
relationship with the government offices, 
the DRDO, the forces and the industries 
and we are looking to expand our activities 
in India. One of Rafael’s goals is to enlarge 
our activities around the globe and especially 
in India.

Rafael Litening and Reccelite pods on display
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Electro-optical payloads 

Mi n i  U A V s  h a v e  b e e n  a 
longstanding need of land 
forces, and the recent Defence 

Acquisition Council decision to accord 
Acceptance of Necessity for some 600 
Mini UAVs for the Indian Army (see Vayu 
VI/2016) has re-energised the ebbing 
interest of many OEMs in this ‘on-again, 
off-again’ programme that has been through 
more than a few RFIs and been subject of 
much debate and discussion in various fora.

A Mini UAV is a means to an end and 
not the end itself, which is to carry out 
real time remote reconnaissance. This is an 
aspect which is occasionally confused or lost 
sight of. It is therefore imperative that equal, 
if not more, importance is given to the 
sensor payload of a Mini UAV. Depending 
on the application, payloads could be 
of many different types. However, this 
discussion in is limited to the impending 
procurement case, and therefore restricted 
to the most basic and commonly used 
purpose of remote reconnaissance of the area 
of interest of a battalion commander in the 
visible and thermal (infrared) spectrum by 
electro-optical (EO) sensors.

Platform Requirements
Mini UAVs are essentially airborne vehicles, 
which afford ease of transportation, 

assembly, launch, operations, recovery and 
disassembly by one or two persons. In the 
case of the Indian Army requirement, the 
system is to be capable of remote sensing in 
nearly all weather conditions, by both day 
and night. Certain salient characteristics of 
a Mini UAV system for such an application 
would therefore necessarily be as follows:

Transportability: The Mini UAV 
system as a whole (including the associated 
equipment) must be lightweight, to 
enable carriage by a maximum of two 
soldiers. It should lend itself to quick 
and simple assembly and disassembly to 
facilitate immediate deployment and rapid 
evacuation. Ideally, it should be capable of 
launch with minimal or no site preparation 
and without assistance of any additional 
equipment than what is carried.

Ease of Operation: The Mini UAV 
should be easily operable by non-technical 
persons having minimal training. It should 
have either very simple landing procedures, 
or an auto land capability.

Rugged and Reliable: Since these 
platforms will be used extensively in the 
field, at the battalion level or even lower, 
the operating conditions will be harsh and 
unforgiving. Mini UAVs inherently fly at 
low altitude and speed, which makes them 

vulnerable to enemy fire. Additionally, the 
landings of these UAVs are normally harsh, 
making them prone to damage. The system 
should therefore be rugged and reliable to 
withstand the operating conditions, as well 
as low cost to facilitate easier repair and/or 
replacement.

Flexible EO Payload: Having day/
night and all weather capability that can 
be quickly selected mid-mission without 
recalling the UAV to switch or adjust 
payloads is essential. Visibility issues such 
as smoke and dust obscuration on the 
battlefield manifest themselves unexpectedly 
and without warning, demanding the 
greatest flexibility from a Mini UAV’s EO 
payload.

Stealth and Endurance: The Mini 
UAV should be adequately stealthy (visually 
and aurally), so that tactical areas or targets 
of interest are not made aware of platforms’ 
deployment. Similarly, platform endurance 
multiplies the tactical effect of a Mini UAV, 
either through increased reach or greater 
time aloft over an area of interest.

Sensor Attributes
From the aforementioned characteristics 
of Mini UAV flying platforms, certain key 
requirements of the EO payload can be 
surmised:

Hand-launched Mini UAV with a 
Controp EO payload

for Mini UAVs
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Size: An EO sensor should be small 
enough to fit within the space provided 
in the Mini UAV and also cause minimal 
drag, thereby facilitating better endurance, 
speed and manoeuvrability. Additionally, 
a smaller basic size increases the possibility 
of incorporating multi-sensor payload or 
stabilisation.

 Weight: This is a major consideration, 
since heavy sensors would necessitate 
counterweights to be added to adjust 
platform centre of gravity, thereby increasing 
the overall weight of the system, impacting 
speed, endurance and manoeuvrability. 
Keeping sensor weight low is key to 
managing overall platform performance.

Low power: In addition to the resultant 
low consumption of power owing to less 
drag and low weight by virtue of its size 
and weight, the power consumption of the 
electro-optical payload by itself should be as 
low as possible. This will facilitate availability 
of more power for other electronic systems 
such as communications/datalinks, and 
would also enhance endurance.

Field of View: To enable greater 
situational awareness, it is essential that the 
image be adequately stabilised. This is an 
imperative and cannot be ignored especially 
for a Mini UAV, which normally flies low 
and therefore requires a stabilised gimbal 
to actively control the sensor line of sight. 
A field of view that is very narrow could be 
problematic since it becomes difficult to 
maintain the angular position of the UAV 
relative to the target. On the other hand, 
if the FOV is too wide, there would be a 
loss in resolution forcing the UAV to fly 
even lower and thereby being vulnerable 
to detection and enemy fire. Essentially, 
a stabilised continuous zoom capability is 
highly desirable for a Mini UAV payload.

Multi Sensor Payload: Dusk and 
dawn, as is well known, are tactically critical 
periods of the day when high alertness is 
imperative. Low light conditions created 
due to dust and smoke in the battlefield, 
fog, mist and so on, may also render the day 
channel ineffective and to avoid recalling the 
UAV for change of sensors, a multi sensor 
payload becomes operationally imperative.

Sensitivity/Frame Rate: When thermal 
contrast of a scene is low, high sensitivity 
becomes necessary to be able to detect and 
recognise targets. Also, owing to the speed of 
the UAV, the imagery seen is very dynamic 
and to avoid jerkiness, a fast frame rate 
becomes essential.

Catapult launched Mini UAV with a Controp EO payload

Standardisation: A standard video 
protocol like PAL/NTSC is preferable over a 
custom video signal that requires specialised 
hardware to be deployed to the field.

Ruggedness: In nearly all cases, payloads 
are placed either ventrally or on the nose of 
a Mini UAV, and need to be ruggedised 
to withstand the rough landings that these 
platforms will normally make at unprepared 
sites in the field.

Cost: Since Mini UAVs are prone to 
damage, it is important that payloads are low 
cost, without sacrificing performance. Life 
cycle costs and maintenance requirements 
should also be minimal to ensure that the 
platforms are available in the field, and not 
constantly being worked on at depots.

The listed attributes for Mini UAV 
platforms and payloads are not exhaustive 
but cover almost all of the most essential 
considerations. Israel’s Controp Precision 
Technologies has a complete range of high 
performance gyro-stabilised observation 
payloads used for day and night surveillance 
for airborne applications, weighing as little 
as 300 grams. These EO sensors provide 
some of the most innovative solutions 
for surveillance and reconnaissance in the 
world today, and are operationally proven 
in the most challenging defence and security 
environments. 

Controp has specifically designed two 
multi-sensor payloads, one each for Micro-
UAV and Mini-UAV platforms, namely 
the MICRO-STAMP and the M-STAMP. 
The MICRO-STAMP is a 300 gram gyro-
stabilised payload that provides a dual FOV 
uncooled IR camera and a day camera 

with a continuous zoom lens while the 
M-STAMP is a 1.3 kg gyro-stabilised multi 
sensor payload incorporating an uncooled 
IR camera with a continuous optical zoom 
lens, a day camera, and a laser pointer.

The Indian defence company Defsys 
Solutions Pvt Ltd and Controp have 
entered into a strategic partnership for 
manufacturing Controp’s entire range of 
electro-optical products in India, and have 
commenced operations at their Gurugram 
facility where some of the products are 
already under production for the Indian 
Army. Defsys is one of the few Indian 
companies to have the ready capability 
to immediately achieve the requisite 
indigenous content for a ‘Buy Indian’ 
project as mandated under the revised 
Defence Procurement Procedures released 
in 2016 (DPP-2016). Defsys is an Indian-
registered company providing end-to-end 
solutions to support Indian defence and 
homeland security forces  with design, 
development and manufacturing expertise in 
the fields of electro-optical sensors, military 
electronics, simulators, test equipment and 
complex electronic integrated RF systems. 
They have successfully executed a number 
of projects for the Indian Army, Air Force, 
Navy, various DRDO laboratories and 
HAL and possess the necessary licences 
and quality certifications for manufacturing 
such products in their 45,000 sq ft facility 
at Gurugram, which also includes a Class 
10000 clean-room. 

Colonel Shishir Gupta (retd)
General Manager – Land Systems, 

Defsys



147I/2017

As development of India’s Advanced 
Medium Combat Aircraft (AMCA) 
progresses, selecting a suitable 

engine for the type becomes an increasing 
imperative. 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 the aero 
engine must be taken well before detailed 
design begins leading to 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 

The Power of Co-operation 

An RAF Eurofighter in flight with its two EJ200 engines in reheat (photo: Angad Singh)

in India, there is little clarity from either 
the Aeronautical Development Agency 
(ADA) or from the intended 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. The experience of HAL’s 
HF-24 Marut must be recollected and, it is 
therefore clear, 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 de-novo Light Combat Aircraft 
(LCA) and its de-novo Kaveri engine.  It is 
therefore surprising that there still remains 
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!

From various public pronouncements 
given by ADA, IAF and MoD officials, the 
AMCA will not be developed alongside a 
new engine, so clearly lessons have already 
been imbibed. Whatever be ADA’s decision, 

EUROJET makes the case for AMCA
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this must be made in consultation with the 
Government (i.e. the MoD) and the Indian 
Air Force, and it will have to factor in the 
imperatives of good project management, 
the IAF’s capability requirements and the 
Government’s policy aims.

Advanced Technologies
In a comprehensive presentation during the 
2015 Subroto Mukerjee Seminar organised 
by the Centre for Air Power Studies (CAPS), 
EUROJET outlined the 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, 
allowing them to perform in concert 
for maximum effect only where needed. 
However, 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, 
but 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 create higher sustainment 
costs as a result of high part-count, labour 
intensive maintenance, or both. Therefore 
an engine must be relatively simple in 
design, manufacture, and maintenance to 
remain cost-effective in the long term. 

Ba lanc ing  the se  cont rad ic tory 
requirements with what is available 
globally, either off the shelf, or after 
a short development cycle, is the task 
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. 

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, 
and 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 trade offs in performance versus 
stealth, and vice versa. 

The 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 
real 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. 
The Company’s presentation in 2015 
indicated that specific fuel consumption, 
increased manoeuvrability, ownership costs 
and a 20+ per cent increase in thrust were 
realistic targets for further development 
of the EJ200. Indeed, many of these 
developments – such as vectoring nozzles 
– are only awaiting formal requirements 
from existing or future customers, and can 
be delivered relatively quickly.

Angad Singh
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Thom Breckenridge, 
VP Global Sales – India for
Boeing Defence, Space & Security

F/A-18 Super Hornet: “the best choice for India”

The emerging requirements of 
the Indian Navy for new carrier-
borne fighters became apparent 

during the Navy Chief’s Navy Day press 
conference held in December 2016. 
Admiral Sunil Lanba, Chief of Naval Staff, 
stated that the Navy was looking to procure 
fighters to operate off India’s present and 
future carriers, and a formal Request For 
Information (RFI) issued in January went 
into greater detail on the IN’s fighter plans 
(see Vayu I/2017).

Boeing’s F/A-18 Super Hornet, the US 
Navy’s frontline strike fighter, with over 583 
aircraft delivered, is an option that India 
could consider. In an interview with Vayu, 
Thom Breckenridge, Vice President, Global 
Sales-India for Boeing’s defence business 
outlines what would make the F/A-18 an 
ideal fit for India’s naval requirements.

VAYU   : Share with our readers why the 
F/A-18 Super Hornet from a capabilities 
perspective would be a good fit for the 
Indian Navy?

TB:  Introduced in 2007, the F/A-
18 Super Hornet Block II is the world’s 

preeminent carrier capable aircraft.   The 
F/A-18 Super Hornet was designed from 
day one for carrier operations and is 
the world’s preeminent carrier capable 
aircraft.  It is a combat proven, supersonic, 
all weather multirole fighter jet with a 

defined US Navy flight plan to outpace 
threats into the 2040s. Every Super Hornet 
to the US Navy has been delivered on cost 
and on schedule.

With designed-in stealth, an AESA radar 
and many other advanced technologies that 

Interview withVAYU  
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is ideal for mission requirements of the 
naval aviator, the F/A-18 Super Hornet is 
the most advanced aircraft of its kind in 
operation today and will provide operational 
benefits to the Indian Navy’s existing and 
future force structure. 

For example, every Super Hornet has a 
buddy refueling capability that can extend 
time on station, range, and endurance. 
Additionally, the Super Hornet can provide 
close and deep air support through the 
Active Electronically Scanned Array (AESA) 
radar targeting data and reliable data links.

The Advanced F/A-18E/F Super 
Hornet’s multi-mission capabilities include 
battle-space situational awareness, counter 
stealth targeting, greater range and increased 
acceleration, improved survivability and 
reduced signature, and room for growth.

TB: Sure, the F/A-18 Super Hornet is a 
twin-engine fighter that costs less to operate 
than single engine fighters. It not only has a 
low acquisition cost, but it costs less per flight 
hour to operate than any other tactical aircraft 
in US forces inventory. Part of its affordability 
is because the Super Hornet is designed to need 
far less maintenance, which translates into the 
high mission availability it is known for. 

Ease of maintenance (supportability) 
results in lower maintenance man-hours 
per flight hour. Plus, the Super Hornet 
does not require any scheduled Depot-
Level maintenance and the engine does 
not require any scheduled maintenance 
between overhauls. Further, Boeing’s 
active production line and robust supply 
chain allow the company to offer the most 
affordable platform. 

India.’  Boeing is prepared to bring its global 
scale and supply chain, its best-in-industry 
precision manufacturing processes, as well 
as the company’s unrivalled experience 
designing and optimising aerospace 
production facilities to bear in both 
expanding India’s aerospace ecosystem and 
helping realise the ‘Make in India’ vision. 
The Super Hornet – with more composite 
content than its competitors – is in fact 
uniquely well positioned in India’s path to 
the Advanced Medium Combat Aircraft 
(AMCA).

Boeing’s ‘Make in India’ plans include 
an entirely new and state-of-the-art Super 
Hornet production facility that can be 
utilised for other programmes such as 
AMCA.  Boeing will partner with Indian 
industry to develop the right capabilities 
as efficiently and cost effectively as possible 
to integrate these suppliers into the global 
supply chain. 

Boeing and our current industry 
partners are having robust discussions with 
suppliers in India about building Super 
Hornets. There are 800 suppliers building 
the Super Hornet today and we plan to 
build on our existing partnerships to grow 
India’s aerospace ecosystem and make India 
a global exporter. 

We understand that the Indian Air 
Force has a need for additional twin-
engine aircraft as the IAF retires Jaguars, 
MiG-29 and Mirage aircraft in the future. 
We likewise understand there is a need at 
the Indian Navy as well.  We are having 
on-going discussion with the IAF, IN and 
MoD on the best way for India to meet its 
fighter needs while building an indigenous 
industrial base.

VAYU   : Describe the changes Boeing has 
made to the F/A-18 Super Hornet to keep 
its technological edge in the 21st century.

TB: The Super Hornet is continuously 
evolving to outpace future threats. Boeing 
and the US Navy have laid out and 
maintained a robust spiral development 
approach to the Super Hornet that provides 
updates to the aircraft’s subsystems and 
software every two years to outpace threats 
for decades to come.  The future insertion 
of conformal fuel tanks will reduce weight 
and drag while expanding range of the 
Super Hornet. As part of this development 
path, the enhanced GE 414 engine offers 
an opportunity for collaboration with 
Indian firms to use in the LCA and future 
AMCA.

The Super Hornet’s benefits of being 
a twin-engine aircraft help provide the 
warfighter a margin of safety that does not 
exist in a single-engine platform.  A single-
engine aircraft is likely lost due to engine 
malfunctions or loss of thrust while a twin-
engine platform can lose an engine and still 
safely return to the carrier. 

With multi-role capabilities, advanced 
technologies with room to grow, and low 
acquisition and sustainment costs, the Super 
Hornet is the clear choice for India. 

VAYU   : Boeing has said that as a twin-
engine fighter, the cost to operate F/A-18 
Super Hornet over its lifecycle is still 
cheaper than a single engine fighter. Please 
explain how !

VAYU   : Will the F/A-18 be able to operate 
off all three aircraft carriers, including 
the STOBAR INS Vikramaditya and 
Vikrant, as well as the Indigenous Aircraft 
Carrier-2, which could be CATOBAR?

TB: Boeing has completed extensive 
analysis and done some testing on F/A-
18s compatibility with Indian carriers. 
We have assessed that the Super Hornet 
is capable of launching off a ski-jump 
carrier and could be operated from Indian 
carriers.

VAYU   : What about Boeing’s ‘Make in 
India’ offer on F/A-18 Super Hornets?

TB:  The F/A-18 Super Hornet offers 
unmatched opportunity for ‘Make in 
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In January 2017, General Atomics 
Aeronautical Systems, Inc (GA-
ASI), launched a ‘Type-Certifiable’ 

(STANAG 4571) variant of its Predator B, 
called SkyGuardian, before an audience 
of international dignitaries from nine 
nations including the United Kingdom, 
Italy, France, Australia, Belgium, The 
Netherlands, Denmark, Norway, and the 
United States.

The SkyGuardian is the result of a five-
year long company funded effort to deliver 
a remotely piloted system that can operate 
under the airworthiness requirements of 
non-military airspace. The aircraft leverages 
the legacy of the multi-mission Predator 
B fleet, which has amassed nearly two 
million flight hours, and can fly in excess 
of 35 hours with airspeeds up to 210 knots, 
and reach altitudes of more than 14000 
metres. “The SkyGuardian name reflects 
the system’s role in protecting ground 
forces, as well as its performance of non-
military missions like border-surveillance, 
maritime patrol, and relief over-watch in 
cases of natural disaster,” said Linden Blue, 
CEO GA-ASI.

SkyGuardian will be fully compliant 
with NATO’s UAV System Airworthiness 
Requirements (defined in STANAG 4671) 
and the UK’s DEFSTAN 00-970. GA-
ASI also collaborated with the LufABw 

(German Military Aviation Authority) 
to define airworthiness requirements for 
German airspace. To facilitate qualification 
testing, GA-ASI is building three company-
owned aircraft, along with two airframes 
designed specifically for full-scale fatigue 
and static testing to satisfy type-certification 
requirements. It plans to deliver the first 
production aircraft in 2018.

The aircraft can host a variety of sensor 
and communications payloads and is 
capable of transmitting high-resolution 
video to manned aircraft and ground forces. 
The maritime patrol variant of this system, 
designated SeaGuardian, is designed to 
support open ocean and littoral surface 

surveillance for border patrol, coast guard, 
and disaster relief missions.

Also, in January 2017, General Atomics 
Aeronautical Systems Inc (GA-ASI) secured 
a two-year, $56.7 million order from the 
US Air Force as part of an existing Foreign 
Military Sales (FMS) deal to expand Spain’s 
current fleet of MQ-9 Reaper Unmanned 
Aerial Vehicles (UAVs). The US Defence 
Department noted that GA-ASI will 
also provide associated UAV equipment 
under Spain’s MQ-9 Exportable Block 5 
Procurement programme. The US Air Force 
Life Cycle Management Centre serves as 
the contracting party since the FMS deal is 
administered by the USAF.

‘SkyGuardian’ 

Certifiable Predator B now named
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In 1948, just a year after Independence, 
the Government of India entrusted 
the task of establishing a radar and 

electronics factory to the Ministry of 
Defence. It was from this authority that 
Bharat Electronics Limited (BEL) was 
instituted in Bangalore in 1954. BEL is a 
pioneer in India in the field of radars and 
has, in collaboration with DRDO labs, been 
designing and manufacturing land-based, 
airborne and shipborne radars for defence 
and civilian applications since 1964. 

Some of the important radar projects 
executed by BEL over the years are 2D 
Low-Level Surveillance Radar (INDRA 
II), 2D Surveillance Radar Element (SRE), 
Flycatcher Radar, Battle Field Surveillance 
Radar Short Range (BFSR-SR), Battle Field 
Surveillance Radar Medium Range (BFSR-
MR), 3D Surveillance Radar (Rohini), 3-D 
Tactical Control Radar, Flight Level Radar 
and Troop Level Radar for Akash Missile 
System and Doppler Weather Radar Mk–II 
for ISRO and the MET department. New 

Weapon Locating Radar from BEL

Mr M V Gowtama, BEL CMD

like flexible waveforms through Digital 
Pulse Compression, improving the average 
power of transmitter for higher (5%) duty 
cycle, software improvements for better 
clutter handling and incorporation of Power 
PC-based Programmable Signal Processing 
Unit (PSPU) and weight reduction. The 
system has cleared all the five phases of 
trials, viz., actual firing trials in the forward 
ranges of Pokhran and high altitudes of 
Sikkim, EMI/EMC evaluation by MCE, 
Mhow, maintainability evaluation by MAG 
and environmental evaluation by DGQA  
in November 2011. The project also won 
the prestigious Raksha Mantri’s Award for 
‘Import Substitution’ in 2011. 

Following recommendations of the 
Technical Oversight Committee and 
Contract Negotiation Committee, BEL 
signed a contract for supplying of 30 WLR 
systems: 10 systems configured with high 
altitude kit for TATRA vehicles to the 
Indian Army on 30 December 2015.  The 
First off Production Model (FoPM) of WLR 
came out in January 2016, with the proactive 
involvement of DGQA agencies, MAG and 
User Directorate. Qualification Tests for 
improved subsystems and acceptance tests 
of all sub systems were completed, and firing 
trials successfully completed in mid-April 
2016. The high altitude version of WLR 
and other versions for the plains have been 
manufactured and are under different stages 
of inspection and evaluation, production 
of the entire quantity of WLRs to be 
undertaken and supplied as per the terms 
of the contract. 

generation 3D and 4D Radars with AESA 
technology are in the pipeline.

BEL has added another feather to its 
cap with the development and successful 
trials of Weapon Locating Radar (WLR), 
which is a field artillery radar system 
capable of locating enemy artillery batteries 
or shell-firing guns, mortars and rocket 
launchers with great precision and guiding 
own artillery fire to neutralise the enemy 
targets. The radar system is configured 
on two Tatra vehicles: Radar Vehicle and 
Power Source-cum-BITE Vehicle. The 
system has been developed jointly by the 
Military Radar Strategic Business Unit of 
BEL’s Bangalore Complex and Electronics 
& Radar Development Establishment 
(LRDE), a DRDO laboratory based out 
of Bangalore. 

BEL, along with technical support from 
LRDE, initiated the indigenous development 
of WLR in May 2002 and completed 
realisation of the engineered model in 2010, 
incorporating new technologies/techniques 

Weapon Locating Radar deployed at Deolali

WLR Power Source-cum-BITE vehicle
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In modern combat scenarios, helicopters 
play a major role against enemy forces 
and terrorism, and it is therefore 

essential for them to be well protected. 
Expensive rotorcraft routinely weather harsh 
conditions but can be vulnerable if they are 
not also designed for ballistic protection.

While armouring a helicopter is an 
absolute necessity, equally important is 
the right armour solution, so that added 
protection doesn’t compromise flying 
characteristics of the aircraft and affect safety 
and capability. MKU employs leading-
edge technologies in achieving mission 
critical modular protection for helicopters, 
while keeping the weight to the minimum 
possible. The firm’s 6th Generation 
Polyshield V6 armouring technology uses 
advanced materials and techniques that 
reduce the weight of armour for helicopters 
by approximately 40% compared to 
conventional armouring solutions.

Concerning multi-role operations 
and survivability requirements for utility 
and assault helicopters, MKU designs 
helicopter armour kits using the proprietary 

MKU: taking extra weight  
off helicopters

A helicopter cabin with visible floor armour

‘Modulare Schutz Technik’, which uses 
precision engineered composite armour 
panels along with patented aerospace-grade 
attachment systems. These retrofittable 

armour kits are in line with a particular 
recipient aircraft’s specifications, and do 
not require re-certification of the aircraft 
for airworthiness.
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To ensure effectivity, air operations 
must rely on an intricate complex of 
support activities. A key is the ability 

to carry out aircraft maintenance wherever 
necessary, thereby ensuring that the weapon 
systems deployed are continuously available 
for operational use. 

In Saab offering its Gripen multirole 
fighter to India, the highest operational 
availability and reliability is assured, with 
the fastest turnaround and minimal support, 
leading to sustained high sortie rates. 
This enables commanders to extract the 
maximum from minimum of resources. 

The new generation Gripen is designed 
for constantly changing operational 
requirements in the face of increased air 
defences, and is considered to be “the most 
cost effective combat aircraft for the Indian 
Air Force”.   

The complex security challenges that 
India faces today would require that its air 

Saab’s Deployable Aircraft 
Maintenance (DAM) Facility

force be deployed in remote locations, which 
would require mobilisation of resources to 
maintain its assets at forward operating 
bases with highest serviceability. An air force 
must have the flexibility and preparedness 
to rapidly place its fighter aircraft in hangars 
and therein carry out a wide spectrum of 
support and maintenance actions so that the 
aircraft is ready for operational use – even in 
harsh and isolated locations, far from main 
bases. Creating such  a stable and secure 
environment is vital to mission success and 
personnel safety. 

When operating in remote conditions, it 
is imperative that appropriate maintenance 
capabilities exist to ensure aircraft 
availability and mission readiness at all 
times. “The Swedish Air Force has utilised 
the concept of deployable maintenance 
capability in several missions as well as 
during joint international exercises. With 
our Deployable Aircraft Maintenance 

Facility one can carry out additional 
preventive and corrective maintenance 
tasks at organisational level at the forward 
operating base. The robust design and 
minimal maintenance requirements make 
it ideal for semi-permanent use, or to 
complement or even substitute stationary 
facilities at main bases,” states Christoffer 
Rashdan, Business Development Director 
at Saab´s Support and Services business area.

The Gripen multirole fighter was from 
the outset designed for flexible deployment 
with a small logistics footprint. This was 
because of the Swedish Air Force’s policy 
during the Cold War for operating from 
a number of dispersed bases across the 
country. Keeping staff resources, support 
systems and spares to a minimum was 
therefore the Swedish Air Force’s  the 
highest priority. As a result of this, Gripen 
was designed to operate from short runways 
with minimal infrastructure which meant 
that it could operate from regular highways, 
all this leading to logistics flexibility. 

The Deployable Aircraft Maintenance 
Facility comprises an aircraft hangar and 
maintenance containers outfitted to serve 
as workshops, storage facilities for spares 
and support equipment, pilot locker rooms 
and offices for maintenance and mission 
planning and follow-up. In addition, 
the integrated Barracuda multispectral 
camouflage provides protection for aircraft 
and personnel against modern warfare 
sensors.

Courtesy: Saab

DAM in tropical areas

DAM in desert conditions
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In January 2016, Russia’s United Aircraft 
Corporation (UAC) officially declared the 
Mikoyan MiG-35 multi-role fighter as 

available for domestic and overseas customers. 
The MiG-35 is Russia’s first AESA radar-
equipped fighter available for export, and was 
launched with much fanfare at a ceremony in 
Lukhovitsy, where UAC subsidiary RAC-MiG 
assembles the fighter. President Vladimir Putin 
has remarked that the MiG-35 has “good export 
potential” considering the customer base of its 
predecessor, the legacy MiG-29.

Commander of Russia’s Aerospace Forces 
(VKS) Colonel General Viktor Bondarev says that 
“the MiG-35 is fit for varied operations thanks 
to its long range and ability to deploy precision-
guided air-to-surface munitions.” The aircraft was 

UAC and its MiG-35

unveiled with a targeting pod mounted under 
the starboard engine intake trunk, although 
no air-to-surface munitions were displayed. 
Instead, a full complement of eight air-to-air 
missiles was fitted to the aircraft. Bondarev 
also stated that the MiG-35 would be the 
mainstay of the VKS lightweight fighter 
force, and would replace existing aircraft “in 
a phased manner.”

UAC is also expected to renew its MiG-35 
offer for India, which is currently seeking an 
unspecified number of light fighters (albeit 
single-engine) for the IAF and 57 carrier-
borne fighters for the Navy.

(photos: Vladimir ‘Vovick’ Karnozov’)



Airbus Awards ODC 2.0
QuEST Global has been awarded the 
Wing & Pylon Design Centre ODC 
Contract by Airbus Group (Airbus) for 
the second time in a row. Commenting 
on this key distinction,  Dr. Ajay A 
Prabhu,  Chief Operating Officer,  QuEST 
Global  said,  “QuEST has been driving 
transformation through engineered 
solutions in the aero industry for about 
fifteen years now and a significant portion 
of this engineering journey has been in 
close partnership with Airbus. During 
this decade-long partnership, in multiple 
capacities we have aligned our organisations 

closely and have co-created innovative 
solutions.”

QuEST Global has also been conferred 
with the biennial Engineering Strategic 
Suppliers (E2S) Award/Status 2016 by the 
Airbus Group. QuEST was presented 
this prestigious award during the 2016 
Airbus ETS Supplier Summit in Airbus 
Toulouse, France, for “delivering design 
engineering solutions with maximum 
innovative productivity improvements” 
approved by Airbus. 

UTAS recognises QuEST for 
Productivity Improvement
Meanwhile, QuEST Global has been 
conferred with the Global Engineering 
Productivity Improvement Implementation 

Award 2015 by UTC Aerospace Systems 
(UTAS). Congratulating the QuEST 
team on this occasion, Natalia Khandros, 
Strategic Sourcing Manager, said that 
“QuEST Global always comes up with 
creative ways to expedite things that 
needs to be done and this is why QuEST 
had significant submittals of approved 
productivity projects in 2015. QuEST’s 
expertise in data analysis and ability to 
continuously improvise and thereby make 
a significant impact to productivity is much 
appreciated.” 

Commenting on Zinnor’s rating 
QuEST Global as “Leaders in the Aerospace 

&Defence domain”, Raman Subramanian, 
Senior Vice President & Head of New 
Business Development & Marketing, 
QuEST Global said that “this global 
recognition is a re-affirmation of our vision 
to be the most recognised and trusted global 
engineering partner to our customers. Over 
the years, we have driven transformation 
for our customers through engineered 
solutions and leveraging our cross-
industry expertise. As we stride towards 
a digital world with agile application in 
a mechatronic environment, we remain 
invested in building capability and co-
creating innovation in the connected era”.

BIG WINS FOR QUEST
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Israel orders 17 more F-35As

The Government of Israel has approved purchase of a further 
17 Lockheed Martin F-351 Adir (F-35A Lightning II) aircraft. 

With these additional aircraft, the Israeli Air Force will have a total 
of 50 F-35Is. The first Israeli F-35I made its maiden flight at Fort 
Worth on 25 July, the second followed on 8 August, both then 
flown to Nevatim Air Base to join 140 ‘Golden Eagle’ Squadron. 

Second J-31 prototype

More Sukhoi fighters for  
Russian Air Force and Navy

Even as the Russian Air Force aerobatic display team, the Russian 
Knights received its first Sukhoi Su-30SM fighters, four being 

delivered from the factory at Irkutsk to the team’s base at Kubinka 
on 14 October, the Russian Navy has taken delivery of Sukhoi 
Su-30SMs, handed over at the production plant in Irkutskv on 
28 November.

More numbers of another Sukhoi type, the Su-34, have been 
delivered to the Air Force, a third batch of the type handed over 
during 2016. Four had earlier been delivered on 31 May, followed 
by five on 30 August, these being operated by the 277th Bomber 
Aviation Regiment at Komsomolsk-na-Amur/Khurba.

More F-16Cs for Iraq

A further four F-16IQs have been delivered to the Iraqi Air 
Force, joining 9 (Fighter) Squadron. The single-seat F-16C 

Block 52s bring the total in country to 14 (eleven F-16Cs and three 
twin-seat F-16Ds). Meanwhile, the Iraqi Air Force is procuring 
an additional Lockheed C-130H Hercules through the Excess 
Defence Article (EDA) programme. Currently, the IqAF operates 
three C-130E Hercules, which are also former USAF aircraft, 
along with six new production C-130J-30 Super Hercules. Iraq 
had previously requested three additional surplus Hercules aircraft 
from the US DoD. 

A second J-31 prototype built at Chengdu Aircraft Corporation 
reportedly incorporates several changes over the first prototype, 

PT-1, which flew at the Zhuhai show in 2014, while a third J-31 
prototype is also being built. Refinements have been made to the 
aerodynamics and radar cross section (RCS), making it “stealthier”, 
and there is a new avionics layout, described as the ‘Advanced 
Avionics Concept’. The weapons bay of the second prototype is 
larger than the first (which could house four legacy SD-10As), 
facilitating carriage of up to six SD-10A BVRAAMs with foldable 
fins. The J-31 will eventually have a Chinese engine (probably the 
WS-13A) but early aircraft will be powered by the Russian-origin 
RD-93 as presently in the JF-17 Thunder. The KLJ-7A AESA radar 
is being considered for the J-31 and is also an option for the Pakistan 
Air Force’s Block 3 JF-17s. 

The J-31 is being developed exclusively as an air defence fighter 
for the export market, with the Pakistan Air Force speculatively 
the first off but AVIC is optimistic the PLAAF and the People’s 
Liberation Army Navy (PLAN) too will also acquire these. In an 
interview, the J-31’s chief designer Sun Cong expressed the hope that 
the J-31 would follow the J-15as a carrier-borne fighter. However, 
officials from AVIC said that the aircraft was only intended for 
export as a competitor to the F-35. As for Pakistan, this country is 
reportedly considering acquiring 30-40 J-31s. 
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First Oman Typhoons

According to reports, BAE Systems has flown the first two Royal 
Air Force of Oman (RAFO) Eurofighter Typhoons, both on 

the same day, from the factory’s airfield at Warton, Lancashire. 
Under a contract signed in 2012, the RAFO is acquiring an initial 
batch of 12 Typhoons, comprising nine single-seat aircraft and three 
twin-seaters. The Typhoon order is part of a larger deal which also 
includes eight Hawk Mk.166 Advanced Jet Trainers, the first of 
which is to fly shortly.

Gripen evaluated by Indonesia

Canada orders 18 Super Hornets

Soon after the Canadian Government’s decision on 22 November 
2016 to launch “an open and transparent competition” to replace 

the present fighters in its inventory, there will be an interim purchase 
of 18 new Boeing F/A-18E/F Super Hornets to supplement the 
Royal Canadian Air Force’s legacy CF-18 fleet.  The Canadian 
Government will “enter into discussions with the US Government 
and Boeing regarding use of these fighters for an interim period 
to cover the capability gap until a new fighter enters service.” The 
current RCAF fleet is now more than 30 years old and reduced 

from 138 to 77 aircraft. Acquiring 18 Super Hornets would alleviate 
the problem pending a decision on the long-term fighter aircraft 
requirement. Meanwhile, Canada will continue participation in the 
Lockheed Martin F-35 Lightning II Joint Strike Fighter programme, 
which will enable it to maximise benefits of the partnership and 
provide the option to buy the aircraft, should the F-35 be selected 
for the RCAF.  

Finnish Hornet Replacement RFI

There reportedly have been five responses to Finland’s request for 
information (RFI) for replacement of the Finnish Air Force’s 

F-18C/D Hornets, these coming from Boeing (/F/A-18E/F Super 
Hornet), Dassault Aviation (Rafale), BAE Systems (Eurofighter 
Typhoon), Lockheed Martin (F-35 Lightning II) and Saab (JAS39 
Gripen E). Finnish Defence Ministry plan to announce the results 
of this evaluation around April 2017. The RFI seeks estimates on 
the cost of acquisition, through-life operation and maintenance 
support, plus details of weapons, training methods and equipment. 
A formal tender is expected to be issued in spring 2018, with an 
acquisition decision scheduled to follow in 2021.

Super Hornets for Kuwait

Kuwait will buy 40 F/A-18E/F Super Hornets through a Foreign 
Military Sale at an estimated cost of $10.1 billion, including 

support, equipment and training. The US Defence Security Co-
operation Agency (DSCA) has notified Congress of this possible sale. 
The request is for 32 single-seat F/A-18Es and eight twin-seat F/A-
18Fs, plus eight spare F414-GE-400 engines and 24 engine modules; 

With competition underway to replace the obsolescent F-5E/F 
Tiger IIs of the Indonesian Air Force (TNI-AU), Indonesian 

Air Chief of Staff Marshal Agus Supriatna has stated that there 
are several candidates for the Tiger’s replacement: the Sukhoi Su-
35, Lockheed Martin F-16 Fighting Falcon, Saab JAS39 Gripen, 
Dassault Rafale and Eurofighter Typhoon. According to reliable 
reports, Saab has reaffirmed its offer of 14 Gripen C/Ds plus 
two Globaleyes, the latter using the Bombardier 6000 platform 
and Erieye ER (extended range) radar system. “The first Gripen 
for Indonesia could be delivered within 18 months of contract 
signature.” Saab is also offering Indonesia the opportunity to 
develop the Gripen’s software upgrade as part of the proposed 
technology transfer, while a ten-year export credit facility could be 
made available, if requested.
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41 AN/APG-79 AESA radars; 44 M61A2 20mm gun systems; 45 
AN/ALR-67(V)3 radar warning receivers; 240 LAU-127E/A 
guided-missile launchers; 45 AN/ALE-47 airborne countermeasures 
dispenser systems; 12 AN/AAQ-33 Sniper Advanced Targeting 
Pods; 48 Joint Helmet-Mounted Cueing Systems (JHMCS); 45 
AN/ALQ-214 radio frequency counter-measures systems; 45 AN/
ALE55 towed decoys; 48 Link-16 systems; eight conformal fuel 
tanks and 14 AN/ASQ-228 Advanced Targeting Forward-Looking 
Infrared (ATFLIR) systems. The Super Hornet will eventually 
replace the Kuwait Air Force’s ageing legacy F/A-18C/D Hornets 
(see Vayu 25 Years Back) but the country already has 28 Eurofighter 
Typhoons on order, with deliveries expected to begin in 2019.

Singapore and Taiwan in F-16 
upgrade contracts

Grob 120TP ‘Prefects’ with RAF

Affinity Flying Training Services have taken delivery of the first 
two Grob G120TP (Prefect T1s) under the UK Military Flying 

Training System (MFTS) contract. The aircraft arrived at RAF 
Cranwell, Lincolnshire on 15 November from the factory in Bavaria. 
A total of 23 Prefects will be operating from two Lincolnshire 
airfields, RAF Barkston Heath and RAF Cranwell, replacing Grob 
Tutor T1s in the elementary training role.

UK Protector UAV Programme

A contract has been signed by General Atomics Aeronautical 
Systems Inc (GA-ASI) for development of the UK’s new 

Protector unmanned air vehicle. The agreement will have GA-ASI 
develop its current UAV technology into the new ‘Protector’, which 
will be along with Brimstone 2 missiles and Paveway IV laser-guided 
bombs. The type is expected to enter service with the Royal Air 
Force in 2021. Earlier, approval was granted for the Foreign Military 
Sale to the UK of up to 26 General Atomics Certifiable Predator B 
Remotely Piloted Aircraft (RPA), plus equipment, training and 
support, at an estimated cost of $ 1 billion. The RAF’s current 
fleet of ten MQ-9A Predators will be replaced by the Protector. 

Lockheed Martin has been awarded two separate US Air Force 
Foreign Military Sales contracts for work on Singaporean and 

Taiwanese F-16s. The first concerns four options against a previous 
contract to upgrade Republic of Singapore Air Force aircraft, while 
the second deal, worth $12.3 million, covers developmental support 
equipment for the Republic of China Air Force. The contractor 
will provide equipment required for “reliability, performance and 
sustainability” for 144 Taiwanese F-16s.
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General  Atomics Extended Range Avenger

General Atomics Aeronautical Systems Inc (GAASI) have flown 
its new Avenger Extended Range (ER) unmanned aircraft, 

the maiden flight taking place on 27 October at the company’s 
Gray Butte Flight Operations Facility in Plamdale, California. 
With an increased wingspan of 76ft (23m), and 2,200lb (998kg) 
of additional fuel, the Avenger ER extends the legacy Avenger’s 
endurance from 15 to 20 hours and GA-ASI state that the RPA 
provides an optimal balance of long loiter intelligence, surveillance, 
and reconnaissance (ISR) and precision-strike capability, supporting 
a wide array of sensors and weapons payloads to perform ISR and 
ground support missions.

Norway orders 5 Boeing P-8A Poseidons

LAIRCM for ROKAF A330 MRTTs

Foreign Military Sale to the Republic of Korea of AN/AAQ-
24(V) Large Aircraft Infrared Countermeasures (LAIRCM) 

systems, equipment, training and support has been confirmed. 
The LAIRCM would be integrated on four Airbus Military A330 
Multi-Role Tanker and Transport (MRTT) aircraft. The A330 
MRTT was selected to meet South Korea’s KC-X requirement for 
four air-refuelling tanker aircraft, the first aircraft expected to be 
delivered in 2018 and the last before the end of 2019.

Turkey orders PAC Super Mushshak

Turkey has signed an MoU covering purchase of 52 Super 
Mushshak basic training aircraft from the Pakistan Aeronautical 

Complex. Deliveries will begin eight months after the final contract 
is signed, the aircraft incorporating glass cockpits and improved 
environmental control systems. The aircraft will be flown by the 
Turkish Air Force’s 123 Filo at Kaklic Air Base Izmir, and replace 
the current fleet of Italian-origin SF 260TD trainers.

Nigeria inducts Super Mushshaks

The Nigerian Air Force inducted its first batch of four Super 
Mushaks at Kaduna on 5 December 2016. These are ‘interim’ 

aircraft pending delivery of ten new aircraft ordered under a contract 
signed on 21 October. Funding of N2.06m ($10.35m) to buy the 
Super Mushshaks was included in Nigeria’s fiscal year 2016 budget, 
which had been presented by President Muhammadu Buhari. The 

Norway will acquire five Boeing P-8A Poseidon maritime patrol 
aircraft (MPA), which will replace the Royal Norwegian Air 

Force’s four P-3Cs, two P-3Ns and two Falcon 20ECMs, this 
taking place in 2021-22. The Poseidon’s intelligence systems on 
board will also enable retirement of the two Falcon 20ECMs in 
service with the RNAF.
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aircraft will be used by the NAF’s 301 Flight Training School at 
Kaduna. It is learnt that the Nigerian AF are examining various 
offers for an advanced jet trainer type, which will enable fast jet 
training before pilots are posted to operational fighter squadrons. 
The Nigerian AF have reportedly ordered a batch of JF-17 Thunders 
from Pakistan and could, logically, also be looking at the Sino-
Pakistani K-8 Karakoram to meet the AJT requirement.

Colombia inducts A-29B Super Tucanos

The Colombian Air Force (FAC) will equip its Grupo Aéreo de 
Casanare (GACAS – Casanare Air Group) with Embraer A-29 

Super Tucano COIN aircraft. The only combat capability so far 
were in the form of armed Cessna 208B Grand Caravans. The unit 
had originally also flown the OV-10A Bronco close air support 
aircraft, but the type was withdrawn from FAC service by early 
2015. The A-29s will be used for missions in the Arauca, Boyocá 
and Casanare areas to counter armed gangs and other threats to the 
country, as the type is being already employed on similar operations 
elsewhere in Colombia.

Panama orders Twin Otter 400

Panama’s SENAN (National Naval Air Service) has ordered 
the Twin Otter Series 400, the contract announced by Viking 

Air of Canada on 1 November. The aircraft will be operated by 
the Escuadrón de Ala Fija (Fixed-Wing Squadron) of SENAN’s 
GrupAéreo and used to support SENAN’s humanitarian aid and 
relief missions in the country.

Huey IIs for Kenyan Air Force

Six Bell UH-1H-II Huey II helicopters joined the Kenya Air 
Force (KAF) in early December at Laikipia Air Base, Nanyuki. 

These are the first of eight Huey IIs being delivered to the KAF, 
Bell Helicopter having been awarded a contract in September to 
produce five Huey IIs for the KAF.

53 UH-60As for Afghanistan

The Afghan Air Force is reportedly to receive a large number of US 
helicopters, with a planned acquisition of 53 Sikorsky UH-60A 

Black Hawks. These would be provided through the supplemental 
funding budget to support Overseas Contingency Operations and 
would procure and modernise 53 of a planned 159 surplus US Army 
UH-60As that are being divested and replaced by new production 
UH-60Ms. The Afghan Air Force continue to operate Russian-origin 
Mi-17s and in mid-2016, still operated 47 Mi-17s.

Airbus AS565 MBe Panthers for 
Indonesia

Airbus Helicopters has delivered the first three of 11 AS565 MBe 
Panther helicopters to Indonesia, “ahead of contract schedule”, 

at a ceremony at Airbus Helicopters’ headquarters in Marignane, in 
the presence of representatives from Indonesia’s Ministry of Defence 
and the Indonesian Navy. This follows the contract signature in late 
2014 with PT Dirgantara Indonesia for 11 AS565 MBe helicopters. 
The delivery of the remaining helicopters will run through to 2018. 

H215 helicopters for  
German federal police 

The German federal police Bundespolizei has signed a contract 
with Airbus Helicopters for purchase of three H215 multi-role 

rotorcraft via the purchasing administration of the German Federal 
Ministry of the Interior. The aircraft will be tasked with a number 
of roles, among them maritime emergencies and police missions 
and are scheduled for delivery in early 2019. The Bundespolizei 
currently operates 19 helicopters of the Super Puma family, these 
being flown 365 days a year in missions as diverse as the transport 
of personnel over large distances and under difficult weather 
conditions, including VIP transport, complex search and rescue 
missions and disaster relief operations.
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Bangladesh Army receives Mi-171Sh

Three more Mi-171Sh assault-transport helicopters have been 
delivered to the Bangladesh Army, the first of a batch of six 

ordered through Rosoboronexport in April 2015. Russia has provided 
a $1 bn loan to finance the purchase. These follow delivery of an 
earlier batch of five Mi-171Shs, which had been ordered in 2013.

First Royal Navy AW101 Merlin Mk4 in 
maiden flight 

General Atomics’ advanced Arresting 
Gear System trials

General Atomics Electromagnetic Systems (GA-EMS) have 
reported that the Advanced Arresting Gear (AAG) system has 

completed the first fly-in aircraft recovery of an F/A-18E Super 
Hornet at the Runway Arrested Landing Site (RALS) at Joint base 
McGuire-Dix-Lakehurst in New Jersey. The F/A-18E fly-in recovery 
follows more than 200 successful roll-in test arrestments at the site 
since March, and more than 1,300 dead-load arrestments. “This 
marks another significant milestone in the successful demonstration 
and verification of AAG’s performance and capability,” stated 
Scott Forney, president of GA-EMS.  AAG is a turbo-electric 
system designed for controlled and reliable deceleration of aircraft 
recovery operations on carriers. AAG is installed on-board the carrier 
Gerald R. Ford (CVN 78) along with the GA-EMS Electromagnetic 
Aircraft Launch System (EMALS), which uses electromagnetic 
technology to launch aircraft from the deck of naval aircraft carriers. 
“EMALS has successfully completed system testing on CVN 78,” 
according to the company.  

Royal Norwegian Air Force tested IRIS-T 
in air-to-ground mission 

Functionality of the short-range air-to-air missile IRIS-T (Infra 
Red Imaging System Tail/Thrust Vector-Controlled), produced 

by Diehl Defence, Germany and selected for the Eurofighter 
Typhoon, F-16, EF-18, Tornado and Gripen, “has been extended.” 
After its initial optimisation for air-to-air operations, procured for 
short-range (IRIS-T SLS) ground-based air defence, its functionality 
has been enhanced with an air-to-surface engagement capability. 
This basic air-to-ground capability provides the ability to acquire, 
track and engage individual ground targets like boats/ships, small 
buildings and vehicles and was successfully verified in September 
2016 by a test firing from a Norwegian F-16. 

The first Agusta Westland AW101 Merlin Mk4 made its maiden 
flight in October 2016 at the Yeovil facility in southwest 

England. Leonardo is upgrading 25 Royal Navy Merlin Mk3/3A 
aircraft to Merlin Mk4/4A standard as part of the Merlin Life 
Sustainment Programme (MLSP) contract, valued at £330 million. 
Deliveries of aircraft will start in 2017 and continue through to 
2020 with the work being performed at Leonardo’s Yeovil facility. 

The AW101 Merlin Mk4/4A aircraft are fully optimised for 
ship operations and includes automatic main rotor blade folding 
and tail fold. The aircraft are also fitted with the same cockpit as 
the Royal Navy’s Merlin Mk2 aircraft, giving the Merlin fleet a 
common cockpit featuring five integrated display units, two touch 
screen units for controlling the aircraft’s systems and mission 
equipment, as well as two cursor control devices for cursor control 
of the tactical displays. 
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P-72As for the Italian Air Force

Leonardo-Finmeccanica has delivered the first two of four ATR 
72MPs ordered by the Italian Air Force. Designated P-72A by 

the Italian Air Force, the aircraft will replace the Air Force’s earlier 
Breguet Atlantics. The contract, signed in 2014 comprises delivery 
of logistic support services, in addition to the supply of four ATR 
72MP platforms, which will be completed by 2017. The ATR 
72MPs will be provided with the latest communication systems, able 
to transmit or receive information in real time to/from command 
and control centres either on the ground, in the air or at-sea, to 
ensure coordinated and effective operations. The aircraft will also 
be equipped with a self-protection system, fully integrated with the 
ATR 72MP’s mission system and avionics.

Additional AW139 helicopters for  
Italian Service 

AW139s for largest EMS  
programme in China 

Leonardo-Finmeccanica has been contracted to supply six 
additional AW139 intermediate twin helicopters to the Italian 

Customs and Border Protection Service (Guardia di Finanza), 
including integrated logistic support and training for pilots and 
technicians. The contract, valued at around €90 million, will increase 
the Italian fleet of AW139s to eight units. The AW139s will be 
operated for a range of missions including maritime surveillance and 
patrol, maritime and mountain reconnaissance, law enforcement 
and homeland security. The order also includes options for six 
additional helicopters, allowing the operator to take a further step 
towards replacement of its ageing AB412 fleet. 

Leonardo-Finmeccanica and the Chinese company Sino-US 
Intercontinental Helicopter Investment have contracted for 

30 helicopters in EMS (Emergency Medical Service) configuration 
comprising Agusta Westland AW139 intermediate and AW169 
light intermediate twin engine models. The aircraft are expected 
to be delivered in 2017 and will be operated by Kingwing General 
Aviation. With this contract, the presence of Leonardo in China 
grows stronger with more than 180 helicopters sold to Chinese 
customers to date, and with 2016 setting a new record with more 
than 20 helicopters delivered to China that year. The order follows 
a contract signed by Sino-US earlier in 2016 for 25 AW119Kx 
helicopters, which has so far placed orders for over 80 helicopters 
comprising AW119Kx, Grand New, AW169, AW139 and AW189 
models. 

300th NH90 delivered

On 15 December 2016, NH Industries delivered the 300th 
NH90 production helicopter, which was to the Spanish 

Armed Forces. Assembled at the Airbus Helicopters Spanish final 
assembly line at Albacete, the aircraft will be operated by the Spanish 
Army’s aviation branch, Fuerzas Aeromóviles del Ejército de Tierra 
(FAMET). Till now, 515 NH90 helicopters have been ordered by 
military operators in 13 countries, and the global in-service fleet 
has logged over 120,000 operational flight hours with missions 
including  transport, special operations, medical evacuation and 
combat search and rescue, to naval missions such as search and 
rescue, and anti-submarine (ASW) and anti-ship (ASuW) warfare.  
The two versions of the NH90 – TTH and NFH - are in service in 
Australia, Belgium, Finland, France, Germany, Greece, Italy, New 
Zealand, Norway, the Netherlands, Oman, Spain and Sweden. 
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Maiden Flight of Boeing-Saab T-X

The Boeing-Saab T-X prototype made its first flight on 20 
December 2016.  During the 55-minute flight in St Louis, 

lead T-X Test Pilot Steven Schmidt and Chief Pilot for Air Force 
Programmes Dan Draeger validated key aspects of the single-engine 
jet and demonstrated the performance of this “low-risk design.” 
With its single engine, twin tails, tandem seating, and an advanced 
cockpit, the Boeing T-X is reportedly “more affordable and flexible 
than older, existing aircraft”. Boeing and Saab had revealed their 
T-X aircraft in September 2016, with a second prototype currently 
in ground testing and expected to fly in early 2017. T-X will replace 
the Air Force’s aging T-38 aircraft. Initial operating capability is 
planned for 2024.

Aermacchi M-345HET flies

Prototype of the new Aermacchi M-345HET (High Efficiency 
Trainer)made its first flight at Venegono Superiore airfield 

(Varese, Italy) on 29 December 2016, flown by Quirino Bucci and 
Giacomo Iannelli. The flight test programme will be completed 
within 2017. The next tests will check the advanced avionics systems, 
engine performance and the flight envelope expansion, including 
altitude, speed and manoeuvrability.

Production–standard Scorpion  
in first flight

Maiden flight of the first production-spec Textron Scorpion 
took place on 22 December 2016, from Mc Connell Air Force 

Base in Wichita which conducted a range of manoeuveres during 
the one hour and 42 minute flight. The Scorpion was  piloted by 
experimental test pilots Don Parker and Dave Sitz, who verified 
the avionics and aerodynamic performance as well as a number of 
aircraft systems. This follows the weapons capability exercise, which 
was completed in early October. The Scorpion programme aims 
to develop a tactical aircraft for roles ranging from intelligence, 
surveillance and reconnaissance to close air support and armed 
reconnaissance

Emirates fleet being revamped

Emirates has begun to phase out Airbus A330 and A340 airliners 
consolidating its fleet with the Boeing 777 and Airbus A380. 

Since January 2015, Emirates has phased out 18 A330s and five 

A340s. The airline plans to replace a further 25 aircraft from its fleet 
over the course of 2017 and 2018. In 2016, Emirates took delivery 
of 36 new aircraft, consisting of 20 Airbus A380s and 16 777s and 
the ‘next generation’ 777-300ER with upgraded Business Class seats.
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Etihad Codeshare Agreements

Etihad Airways which has an equity status in Jet Airways, Air  
Berlin and Alitalia has expanded its codeshare agreement with 

Hong Kong Airlines, gaining regulatory approval to codeshare on 
nine additional routes. Etihad will place its codes on Hong Kong 
Airlines’ scheduled flights between Chek Lap Kok and Auckland. 
Hong Kong Airlines has placed its code on Etihad Airways’ flights 
between Abu Dhabi and Paris, Düsseldorf, Frankfurt, Manchester, 
Milan, Munich, New York and Zürich.

Meanwhile, Etihad Cargo has launched three new freighter 
services in Europe, flying Boeing 777Fs from East Midlands 
and Stansted in the UK and from Copenhagen in Denmark. 
Etihad Cargo also operates main deck capacity from Amsterdam, 
Frankfurt (Frankfurt Main and Frankfurt-Hahn), Milan, Brussels 
and Zargoza.

Air  Seychelles Expands

The Airline of Seychelles in the Indian Ocean is expanding its 
network, adding Düsseldorf and Durban, even while the carrier 

is increasing its links to Paris from three to four flights per week 
from March. To support the airline’s expansion plans, it will acquire 
a second Airbus A330, which is scheduled for delivery at the end 
of March. In addition to flying to Europe, Air Seychelles will also 
be used to increase capacity on the airline’s five weekly services to 
Johannesburg, Mauritius and Mumbai.

A320 neo for Air Astana

Air Astana has taken delivery of its first Airbus A320neo acquired 
from Air Lease Corporation which is one of 11 A320 neo 

Family aircraft contracted for by the Kazakh airline. Configured in a 
two-class layout, with 16 Business Class seats and 132 in Economy, 
Air Astana already operates a fleet of 13 A320ceo Family aircraft on 
the carrier’s domestic and international network.

Privatisation of Air Madagascar

Four airlines have reportedly been shortlisted by Air Madagascar 
as potential strategic partners, who would acquire up to 49% 

of Air Madagascar. These are Air Austral, Kenya Airways, South 
Africa’s Airlink and Air Mauriius. Malagasy Minister of Transport 
Benjamina Ramarcel Ramanantsoa has said, “We are on track 
with the process. Air Madagascar will take to the skies with its new 
strategic partner during the first half of 2017.”

A320s for Air Arabia

Air Arabia has converted five options for Airbus A320 into firm 
orders with deliveries to begin in the second quarter of 2017. 

According to Adel Al Ali, Group CEO of Air Arabia, “Today we 
operate one of the youngest fleets in the world and this approach 
will continue to drive our fleet growth strategy for the future. Our 
customers can expect the same cabin comfort and spacious seat 
configuration with five new aircraft joining the fleet.” Air Arabia 
currently has a fleet of 46 A320s and has been rewarded with the 
A320 Family Operational Excellence Award by Airbus for achieving 
the highest level of utilisation for the type in the world with 99.8% 
operational reliability.

14 Boeing 747-8s for UPS

US Cargo operator UPS airlines has placed an order for 14 
Boeing 747-8 Freighters and has also taken purchase options 

on 14 additional airframes. UPS Airlines currently operates 13 747-
400Fs. According to the manufacturer, this newest incarnation of 
‘the jumbo’ provides 16% more revenue cargo volume and reduced 
the noise footprint around an airport by 30% compared with the 
carrier’s current 747s.
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ATR 72-600s for PNG Air

PNG Air, the airline of Papua New Guinea will acquire five 
additional ATR 72-600s, which is a partial conversion of 14 

outstanding options for the carrier alongside a firm commitment 
for six aircraft. The airline took delivery of its first ATR 72-600 
in November 2015 and now operates four examples with a fifth 
due to arrive before the end of 2016. As the CEO stated, “We will 
progressively phase out previous-generation turboprops – 12 36-seat 
de Havilland Canada DHC-8-102 Dash 8s – to introduce an aircraft 
that has become a reference on the regional market worldwide.”

First Japanese A320neo operator

effort to enhance our capacity to serve customers between Hanoi 
and Ho Chi Minh City, we have started to operate flights on the 
hour. This helps passengers to easily remember their flight time and 
arrange their working schedules in a more convenient manner.” 
Wide body aircraft including Boeing 787s and 777s as well as 
Airbus A350s and A330s will be deployed on more than 65% of 
these flights, while the remaining rotations will be operational by 
A321s. The new generation 787 and A350 airliners will be used 
during the peak hours.

Fiji orders B-737MAX

Japan’s Peach Aviation has signed an order for ten Airbus 
A320neos and three A320ceos, with a further two examples on 

order. The acquisition makes the low-cost carrier the first airline 
in Japan to purchase the latest member of the A320 Family. Peach 
expects the first current-generation A320 from the order to be 
delivered during its 2018 fiscal year (ending March 2019), followed 
by an initial A320neo in summer 2019.

Hanoi-Ho Chi Minh air services

Even as the Delhi-Bombay city pair is listed as the sixth of the 
world’s top 10 busiest routes, based on total number of seats per 

year flown in each direction, the next is that between the Vietnamese 
cities of Hanoi and Ho Chi Minh City, with 34 flights per day. 
The increase in flights has been achieved by Vietnam Airlines and 
its co-owned subsidiary (with Qantas) Jetstar Pacific. Trinh Ngoc 
Thanh, Executive Vice President of Vietnam Airlines said: “In an 

Fiji Airways have ordered five Boeing 737 MAX 8s with first 
delivery in 2018. Currently, Fiji Airways has five 737s in its 

fleet, comprising one 737-700 and four 737-800s, that are used 
on short- and medium-haul routes to Australia, New Zealand, 
Hawaii, Kiribati, Samoa, Solomon Islands, Tonga and Vanuatu. 
The aircraft would be delivered via a 12-year sale and leaseback 
financing arrangement as part of a package deal with GE Capital 
Aviation Services (GECAS), Boeing and engine manufacturer CFM 
International.

Atlas Elektronic to ‘modernise’ German 
Navy minehunters

Atlas Elektronik GmbH has received an order from the Federal 
Office of Bundeswehr Equipment, Information Technology 

and In-Service Support (BAAINBw) for modernisation of three 
minehunting vessels of the Frankenthal-class (Type 332) in service 
with the German Navy. The objective is to equip the three boats 
with the Integrated Mine Counter Measure System (IMCMS) and 
the underwater vehicle Sea Fox of Atlas Elektronik GmbH. The 
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vessels will also be given capability for controlling the Seehund ROV, 
which until now has only been integrated on the minesweepers of the 
Ensdorf-class (Type 352). In addition to the shipboard adaptations, 
a shore based training and testing facility is to be established and 
put into service. 

Chinese aircraft carrier in South China Sea

Vietnam orders missiles from India

Following Indian Prime Minister’s visit to Vietnam in September 
2016, when too the government of India extended Vietnam 

a $500 million credit against supply of defence equipment and 
training, Vietnam Navy personnel are already under training in 
India on Russian-origin Kilo-class submarines, while Vietnam Air 
Force personnel would receive training with the IAF on Sukhoi 
Su-30MKI fighters. The Vietnamese have reportedly also requested 
supply of BrahMos supersonic long range missiles plus Akash 
surface-to-air missiles. 

China’s aircraft carrier, the 60,000-ton Liaoning, the retrofitted 
Soviet-era Admiral Kuznetsov-class multirole aircraft carrier, 

conducted exercises in the South China Sea early January 2017. 
According to the Chinese Defence Ministry, “A naval formation 
consisting of aircraft carrier Liaoning conducted take-off and 
landing drills in the South China Sea. The formation, which is on 
a ‘cross-sea area’ training exercise, involved J-15 fighters as well 
as several ship-borne helicopters.” The  Liaoning  can embark an 
air wing of 24 Shenyang J-15 multirole fighter jets, and up to ten 
rotary wing aircraft including Changshe Z-18, Ka-31, and Harbin 
Z-9 helicopters. 

Further, the drill “provided important experience in the build-
up of combat capability of the aircraft carrier formation.” A Chinese 
Foreign Ministry spokesperson corroborated the Liaoning’s activities 
stating that “the carrier and accompanying ships are testing weapons 
and equipment and running exercises in the relevant waters of the 
South China Sea.”

In an expected reaction, a Chinese government spokesman has 
stated that, “If the Indian government genuinely treats its enhancement 
of military relations with Vietnam as a strategic arrangement 
or even revenge against Beijing, it will only create disturbances 
in the region and China will hardly sit with its arms crossed”. 

Russian withdrawal from Syria

The Russian government is reportedly “scaling back its military 
presence in Syria”, starting with withdrawal of its warships from 

the eastern Mediterranean including the aircraft carrier Admiral 
Kuznetsov from the waters off the coast of Syria.

Earlier in October 2016, Russia’s parliament had ratified the 
decision to indefinitely maintain a military deployment in Syria 
aimed at what it said was “peace and stability in the region”. On 23 
December, Russian President Vladimir Putin ordered the expansion 
of Russia’s naval facility in Tartus. It is not known if this subsequent 
decision to scale Russian operations in Syria is permanent or is a 
tactical move.
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Russia to supply weapons to the 
Philippines?

In a major geo-political development, the Philippines are 
reportedly in discussion with the Russian government for the 

supply of“sophisticated weapons including aircraft and submarines”. 
This is linked with recent statements by Philippine President 
Rodrigo Duterte which have thrown the future of Philippine-US 
relations into question with angry outbursts against the former 
colonial power even as the Philippines are taking steps to boost ties 
with China and Russia.

In his address, Russian Ambassador Igor Anatolyevich Khovaev, 
on board the visiting Russian naval ASW frigate Admiral Tributs, 
stated that “It is not a choice between these partners and those 
ones. Diversification means preserving and keeping old traditional 
partners and getting new ones. So Russia is ready to become a new 
reliable partner and a close friend of the Philippines.…We are ready 
to supply small arms and light weapons, some aircraft, helicopters, 
submarines and many, many other weapons. Sophisticated weapons. 
Not the second-hand ones.”

Two Russian warships made a four-day visit to the Philippines in 
the first week of January 2017, the first official navy-to-navy contact 
between the two countries. Rear Admiral Eduard Mikhailov, head 
of the Flotilla of the Russian Navy Pacific Fleet, said Russia wanted 
to hold maritime exercises with the Philippines “to help combat 
terrorism and piracy.”

ID/IQ mortar weapon systems  
contract for Elbit

Elbit Systems of America, has been awarded an ‘Indefinite 
Delivery/Indefinite Quantity (ID/IQ)’ contract for the 

production of mortar weapon systems, with a maximum value of 
up to approximately $103 million to be performed over five-year 
period.“We are extremely pleased to continue our partnership with 
the United States Army by supplying our warfighters with these 
mortar weapon systems that enhance their mission effectiveness 

and provide the necessary precision and flexibility to address current 
and future threats,” stated Raanan Horowitz, president and chief 
executive officer of Elbit Systems America.

Saab receives order for Carl-Gustaf M4

Saab have been contracted for their new Carl-Gustaf M4 multi-
role weapon system,this being the fourth (and most significant) 

customer for the system since its launch in late 2014, with deliveries 
to take place during 2017. This new version is of a lightweight design 
(weighing less than 7 kg), has a round counter and intelligent features, 
such as compatibility with future innovations like the intelligent 
sighting systems and programmable ammunition, which collectively 
offer significant operational improvements for the soldier.
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Black Blade 2016

The European Defence Agency (EDA) 
was established in 2004, addressing a 
need perceived by several European 

States for a common security and defence 
policy. One of the tasks of the EDA is to 
facilitate a training programme in which 
helicopter units in Europe work together. 
The EDA helps participating Member 
States in addressing military helicopter-
related issues with a central training 
element under the Helicopter Exercise 
Programme (HEP). The HEP currently 
has fourteen participating Member States: 
Austria, Belgium, the Czech Republic, 
Germany, Greece, Finland, Hungary, Italy, 
Luxembourg, the Netherlands, Portugal, 
Sweden, Slovenia and the United Kingdom. 
To improve operational skills of helicopter 
crews throughout Europe, the HEP plays an 

increasing role in the deployable helicopter 
capabilities for contingency operations. 
HEP exercises focus on individual, 
environmental and multinational training, 
increasing interoperability through 
practical experiences, sharing of operational 
experiences and developing common 
tactics, techniques and procedures. The 
aim of the HEP is to be integral part of the 
reinforcement of European capacity and 
interoperability within a time frame of ten 
years. Between 2009 and 2016 more than 
206 helicopters, 1,320 aircrews, and almost 
13,000 staff members in supporting roles, 
have participated in various HEP exercises. 
Exercises take place in several countries such 
as France, Spain (Ex Azor), Italy (Italian 
Blade), Portugal (Hot Blade), Finland (Cold 
Blade) and Belgium (Green Blade and Black 

Blade). In addition to these field exercises, 
the Helicopter Tactics Symposium has been 
held in Luxembourg a total of four times, 
during which delegations from Member 
States discussed ideas and theories.

Special Forces Exercise 
Black Blade 2016 was focused primarily 
on operations with the Special Forces 
and fast tactical missions. Black Blade 
participants had a unique opportunity 
to practice planning and execution of 
these kinds of missions within a common 
framework of European partners. Several 
European partner countries participated 
in this exercise, with helicopters supplied 
by three countries: Belgium, Austria and 
Slovenia. Belgium, which was also the 
host nation for the exercise, took part 

Exercise ‘Black Blade 2016’, a Special Forces helicopter tactical training exercise facilitated by the European 
Defence Agency (EDA), was held from 14 to 30 November 2016 at the Florennes air base in Belgium. ‘Black 
Blade’ is one among a multitude of multinational helicopter exercises conducted in Europe.
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with seven helicopters during the training 
– two NH90 Caïmans and five Agusta 
A109s. All Belgian helicopters were from 
Beauvechain, where they are assigned to  
1 Wing. The Austrians participated with two 
S70 Black Hawk helicopters from Tulln-
Langenlebarn and three Agusta-Bell AB212 
helicopters from Linz-Hörsching, while the 
Slovenians participated with a single AS532 
Cougar from the Slovenian Helikopterski 
Battalion out of Ljubljana. Besides these 
three countries, observers from Hungary, 
Italy and Switzerland were also present for 
Black Blade 2016. 

The hel icopters  operated from 
Florennes for duration of the exercise, 
with missions flown to various locations 
in Belgium, such as Camp Elsenborn in 
the Ardennes and Arendonk in the north. 
Most sorties took place around or after 
sunset, owing to the nature of the exercise. 
The objective of Black Blade 2016 was 
two-fold: first, to improve interoperability 
at the tactical level between helicopter 
units and ground troops during a Special 
Forces deployment, and second, to integrate 
routines to maximise interoperability during 
normal operational tasks. The training 

involved various combined air operations 
(COMAO) scenarios, conducting realistic 
joint missions in challenging environments, 
and familiarisation with equipment of the 
participating countries. Specific elements 
of training included low-level flying, 
formation flying, Forward Arming and 
Refuelling Procedures (FARP), and artillery 

deployment – all conducted in daylight or at 
night. Training specific to special operations 
involved personnel recovery missions, night 
flying, Medevac, and Close Combat Attack 
(CCA). All special operations missions were 
flown around sunset and after dark, and had 
to be planned much more carefully, owing 
to the dangers of operating in a relatively 

A Medevac-configured Belgian A109 in action during the exercise

Soldiers fast roping from an Austrian Black Hawk
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small area without helicopter crews being 
able to seeing each other.

The first specific technique that was 
imparted was the ‘fast rope’ technique, 
during which the helicopter hovers above 
a small area and soldiers will slide down 
along ropes for a rapid intervention action. 
Another technique that is used for SOF 
insertion into an area is skydiving from a 
helicopter and this too was practiced, with 
SOF soldiers jumping out of a helicopter 
at medium altitude. Then on to the most 
commonly used method of evacuation in 
the world of SOF operations : Special Patrol 
Insertion & Extraction (SPIE). During 

SPIE, a helicopter hovers at low altitude 
with a rope under the fuselage. Soldiers on 
the ground hook themselves onto the rope 
and are carried away from the dangerous 
area very quickly by the helicopter. The 
SPIE method is one of the fastest ways 
to extract soldiers from enemy territory, 
and requires the helicopter to be exposed 
to enemy fire for a very limited period of 
time. In addition to fast roping and SPIE, 
the helicopter can also just land in the field 
during an action, and this method was also 
repeatedly trained during Black Blade. To 
protect the helicopter and troops on ground, 
techniques such as air-to-surface fire 

training were also practiced. These courses 
took place at the shooting range where 
helicopter gunners could fire at targets on 
the ground with live weapons.

Exercise day at Elsenborn
Several media events were arranged during 
the exercise, one of which was at the Belgian 
Army base at Elsenborn. During the ‘raid’ 
at Elsenborn, the opposing force captured a 
High-Value Person (HVP) and the Special 
Forces were tasked to rescue this HPV. 
From Florennes, a taskforce was sent out 
to the Elsenborn base, some 120 kilometres 
away. One of the most important aspects of 

An Austrian AB212 seen at sunset over Florennes

A Belgian Caïman flying low at the Elsenborn exercise area
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such a raid is the difference in flying speeds 
of the helicopters. Not all helicopters fly 
at the same speed and differences in fuel 
capacity, load carrying ability and so on 
affected the helicopters and the mission 
planning. For some long(er) range missions, 
an intermediate refueling site had to be 
setup to refuel and re-arm the helicopters 
en route to their objectives. The taskforce 
reached Elsenborn at sunset, and began 
by first securing the Landing Zone (LZ) 
at dropping of Special Forces on the 
ground while armed helicopters circled 
the perimeter. After a gunfight with the 
opposing forces, the HVP was rescued and 
extracted in a helicopter. During the second 
phase, a MEDEVAC helicopter flew in to 
recover the wounded, followed by recovery 
of all remaining personnel.

‘Distinguished Visitors Day’
During Black Blade 2016, a Distinguished 
Visitors Day (DVD, or VIP Day) was held 
at Florennes air base on 30 November. The 
EDA’s top leadership, Spanish diplomat 
Jorge Domecq (EDA Chief Executive) 
and Italian MEP Federica Mogherini (EU 
High Representative), were in attendance. 
Mogherini and Domecq witnessed 
demonstration of the latest developments 
during the common European helicopter 
training, while Domecq also had personal 
meetings with participants of the exercise. 
He later gave a brief speech to the audience 
and the media, explaining that the tenth 

activities during the COMAO missions 
became more intense. 

Beside the exercise on its own, there 
was also an international Mentor Team 
present during the exercise. This team is 
composed of members of the Helicopter 
Tactics Instructor Course (HTIC), which 
training programme teaches tactical 
instructors helicopter operations. These 
mentors were invaluable for supporting 
the EDA Chief Instructor, intensively 
monitoring the participants during the 
planning, execution and debrief phases 
of the exercise. The mentors during Black 
Blade were from Germany, Sweden and 
the United Kingdom. The mentors ensure 
that the lessons that are learned during 
Black Blade will be integrated in the next 
series of HEP exercises.

The results of exercise Black Blade 
2016 will be thoroughly analysed and the 
lessons learned will be incorporated into 
future exercises. The first feedback from the 
participants in this Special Forces exercise 

was very positive, with new inputs gained 
at the tactical level as well as the operational 
level. “The international co-operation 
partners have once again ensured that there 
has been learning from each other’s tactics 
and procedures. The EDA will continue 
the development of a European programme 
to support the Member States, aimed at 
high-end capabilities based on harmonised 
training programmes and the use of the best 
national training centres.”

The next step for the EDA will be to 
accept new Member States that will join 
the HEP and ensuring the continuity of the 
long-term programme. With the current 
progress the EDA can develop future 
training initiatives in consultation with its 
Member States. This logic has already been 
applied to exercises with fixed wing aircraft. 
An example is the European Air Transport 
Fleet (EATF), which has been established in 
cooperation with the EDA. The European 
Tactical Airlift Centre (ETAC) in Zaragoza, 
Spain is used for the training of transport 
units in Europe. Future editions of the HEP 
are expected to take place in Hungary in 
2017 during exercise Fire Blade. Later there 
will be also an exercise in 2018 in Portugal 
and in 2019 in the Czech Republic. In 2020 
the HEP exercise is likely to be hosted by 
the Netherlands and Belgium, but this is 
still to be confirmed.

Text and photos:  
Joris van Boven and Alex van Noije

edition of the HEP was truly a milestone for 
the EDA, and that the HEP already has a 
great reputation when it comes to improving 
interoperability and skills. The HEP 
contributes to the readiness for deployment, 
and is also a cost-effective and efficient 
way to exchange the best skills between 
European militaries, he said. Furthermore, 
he noted that the HEP is an ideal platform 
for learning helicopter techniques, tactics 
and procedures for joint operations, with 
the added value of practicing large-scale 
joint and combined missions. Domecq was 
particularly grateful for the contribution of 
the Belgian Armed Forces and Florennes 
air base for hosting Black Blade 2016. In 
addition to the EU leaders, the DVD was 
also attended by representatives of the 
EDA States, the European Parliament, the 
Military Committee of the EU and the 
Belgian military as the host of the exercise.

Lessons and Future Training
Exercise Black Blade was developed as a 
building block in a larger concept as part 
of the HEP. The training was started with 
a Combat Enhancement Training and 
Force Integration Training (CET & FIT) 
phase. Next came cross-training, which 
was carried out by flying small COMAO 
missions. With this structure, participants 
could build a mutual understanding of each 
other’s equipment and Standard Operating 
Procedures (SOPs).  Later during the 
exercise, the complexity and number of 

Medevac training in progress during the exercise
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The Indian Air Force (IAF) and I 
share the same year of birth – 1932. 
With the passage of time I find 

myself (temporarily) the oldest living ex-
Commandant of the Air Force Academy 
(1983-85) and similarly, the oldest ex-
Base Commander of Air Force Station 
Hakimpet (1975-77). Both are co-located 
with this long retired (1986) air veteran and 
neither ever fail to extend an invitation to 
the annual Air Force Day functions; 2016 
was no exception. On the wet evening 
of 8 October 2016, accompanied by my 
successor and our wives, I found myself 
night-driving carefully to Hakimpet, 
the closer of the two establishments. We 
received a warm welcome from the AOC 
and much appreciated the valet parking 
service provided to all the air veteran guests. 
Climbing stairs at the age of 84, one has 
to now be particularly cautious, but there 
was no shortage of young helping hands to 
steady our entry into the Officers Mess I 
had built 40 years ago.

While catching up with old friends and 
enjoying the hospitality and entertainment, 
my wife brought over a young lady officer 
of the technical branch of the IAF no older 
than our granddaughter. She had apparently 
read my articles, and requested my wife to 

introduce her. Observing the hearing-aids 
in both my ears, she thoughtfully spoke 
slowly and clearly above the rising noise of 
the party. She expressed her interest in the 
meaning and origin of the word ‘VISTAK,’ 
which had just been projected on the screen, 
and wanted to know my “experiences at 
Hakimpet.” I explained that VISTAK was 
only an acronym I had created in 1976 
from the initial capital letters of the six 
aircraft that had till then been based at 
Hakimpet, i.e. Vampire, Iskra, Spitfire, 
Tempest, Alouette (Chetak) and Kiran, but 
not in their actual chronological sequence. 
In 1951 the IAF had taken over Hakimpet 
airfield to base the Conversion Training 
Unit (CTU), re-located from Ambala. As 
a newly commissioned Pilot Officer I was 
posted here in 1952 to undergo my fighter 
conversion on Spitfire and Tempest aircraft, 
one of which I had to bale out from, owing 
to a fire in the air. In the late 1950s, as a Flt 
Lt QFI, I had a brief tenure instructing on 
the Vampire as at JTW / FTW Hakimpet.

In 1975, as Group Captain, I was 
posted to command the station. My two-
and-a-half year tenure included induction 
of the Polish Iskra trainer into the IAF. 
We were responsible for Phase II flying 
training on both Iskra and Kiran aircraft 

simultaneously, while Helicopter Training 
School (HTS) provided rotary wing training 
on Alouette (Chetak) helicopters. We 
actually had 84 aircraft in our Hakimpet 
hangars, comprising 50 Iskra, 24 Kirans and 
10 Chetaks. I was able to do my helicopter 
conversion with HTS and led the first 12 
Iskras to Jamnagar and back (via Nasik) so 
that our pilot trainees were able to carry 
out live firing practice at Sarmat Range, 
as well as their navigation sorties. Our 
ancient World War II vintage cinema hall 
(and only meeting place for the station) 
was given a facelift and named ‘Vistak’. 
In 2005 (in retirement) I was invited to 
the decommissioning of the Iskra after 30 
years of service at Hakimpet. I wonder how 
many IAF officers have had the experience 
of witnessing the phase-out ceremony of an 
ac they had inducted?

I concluded the potted history of my 
links with Hakimpet by pointing out to 
the young lady that, despite the passage 
of a near half-century, the last two aircraft 
comprising ‘Vistak’ (Alouette/Chetak and 
Kiran) still continue to provide flying 
training at Hakimpet. 

This admirable feat by man and machine 
calls for a salute from the oldest member of 
‘Team Vistak.’ !

Vampire Spitfire 

Alouette (Chetak) Kiran

Iskra

Air Vice Marshal Cecil Parker on VISTAK at Hakimpet

Tempest
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Soviet aircraft presentations
The Sukhoi Su-27 strategic air defence fighter was demonstrated 
to the Indian Air Force in December 1991, at Air Force Station 
Hindan. At about the same time, a Mikoyan delegation is reported 
to have offered the MiG-31 strategic air defence fighter for the IAF, 
although it is known that India does not consider either the Su-27 
or the MiG-31 as “relevant” to its air defence requirements.

Czech L-59 offered as AJT
The Czechoslovakian L-59, an updated version of the L-39 
Albatross jet trainer, has reportedly been offered to the IAF to 
meet its Advanced Jet Trainer requirement. Although the overall 
performance of this Czech type does not meet the IAF’s ASR, 
presentations were made to the Ministry of Defence but the views 
of the IAF have not officially been made known. In an interesting 
side-development, a visiting Soviet delegation is reported to have 
met the Indian Defence Minister and discussed the relevance of 
the Czech L-39/59, “a jet trainer which is compatible with fighters 
from both the Mikoyan and Sukhoi design bureaus.”

Indo-US defence supply plans
A usually reliable source in Washington DC has reported that a high-
level US industrial and government delegation will discuss possible 
purchases by the Indian Air Force of American hardware and move 
the dialogue from the theoretical to the practical realm. High on the 
agenda will be procurement of US equipment to modify MiG-21s 
so the IAF’s fleet does not depend on Soviet supplies. However, in 
a significant statement Air Headquarters at New Delhi is believed 
to have conveyed to the US side during the last visit that India was 
not interested in Northrop’s offer to transfer an assembly line for 
the TF-5 jet trainer, as its performance was “beyond” the IAF’s 
training requirement.

Karwar naval base progresses
The Environment Ministry has given a conditional clearance to the 
Rs 350 crore Project Seabird naval base at Karwar in Karnataka, 
which will become the biggest base of the Indian Navy. This 
will be the sixth that the Indian Navy will have, covering more 
than 8,000 acres along the coastal stretch between in Karwar and 
Ankola. The naval authorities have identified three additional 
spots totaling 17,000 acres south of Belekeri and North West of 
Ankola for future expansion. The Karwar base will have a naval air 
station exclusively for the use of the Navy. Among the other sites 
considered were Porbandar and Janjira, but both were ruled out 
for various reasons including the security aspect considering their 

proximity to the Baluchistan coast. Karwar’s virtues include a deep 
harbour, availability of land for expansion and its safe distance from 
Pakistan’s striking range.

Restructuring of Air India
The new Chairman/MD of Air India would like a drastic change 
in the organisational structure of the Airline for speedy decision-
making to respond to growing challenges by other airlines in 
the region as well as international ones. Outlining some of the 
immediate tasks, he said an investment of Rs 2,000 crore was on 
the anvil over the next four years which would include the purchase 
of four Boeing 747-400 aircraft and augmenting the hangar and 
engineering capacity by August 1993. A 10-year roll-over fleet 
renewal plan had been formulated which would help lower the 
average age of aircraft. 

Pakistan negotiates for Mirage 2000s ?
In a significant development reached during the visit of the Pakistan 
Prime Minister Nawaz Sharif to Paris in mid-January, France has 
agreed to sell 40 Mirage 2000E multi-role fighters for the Pakistan 
Air Force. The defence-sales agreements also include sales of 
submarines, minesweepers and air defence radars to Pakistan and is 
seen as a direct consequence of the suspension of all US economic 
and military aid to Pakistan since October 1990. Recently, US 
Senator Larry Pressler, who was the main force behind the stoppage 
of US aid, visited both New Delhi and Islamabad and reiterated 
that Pakistan possessed nuclear devices, putting in serious doubt 
any further supplies of F-16s. The PAF has “on order” another 71 
F-16s but even spares for the existing three-dozen F-16s have been 
withheld, leading to poor serviceability.

Spares for PAF F-16s
The United States has agreed to make available to Pakistan the spares it 
badly needs for its F-16s, albeit through a route considered expensive 
and time-consuming. Islamabad would have to make the purchases 
directly from the manufacturers on a commercial basis, but export 
licences for the same would be provided by the US Government.  
Reportedly, most of the 40 F-16 aircraft Pakistan had procured from 
the USA in the eighties have been grounded “for want of spares.” The 
initial lot of F-16s were delivered in the first two phases of the military 
pact signed with the US after the Soviet invasion of Afghanistan in 
1979. In the third phase, 11 F-16s were to be provided on grant by 
the Americans at a cost of $23 million each. 

F/A-18 Hornets in Kuwait
The first three of 40 F/A-18 Hornet fighters Kuwait is buying from 
the United States arrived in Kuwait in late January 1992. The start 
of F/A-18 deliveries into Kuwait represents the first step to enhance 
the capability of the Kuwait Air Force in air defence. The F/A-18s 
are intended to serve as a front line of defence for Kuwait and are 
replacements for the Kuwait Air Force’s fleet of A-4KU Skyhawk 
attack aircraft and Mirage F.1 fighters. The Kuwait Air Force had 
selected the F/A-18 as its fighter of choice after an extensive flight 
evaluation in 1988.
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Tale Spin Tale Spin

Afterburner

Welcome, Women, 
Welcome !

Bollywood actress Sunny Leone to sell her 
brand of perfume in-flight. According to 
the merchandise subsidiary of SpiceJet, 
this is set to give a real  boost to the airline 
ancillary revenues, but something which 
will certainly also enhance the carrier’s 
attraction, SpiceJet having ordered over 200 
new airliners in January 2017.

Loony Beer !

Those of the fair sex apprehensive of 
travelling alone by air can now relax because 
the National carrier Air India have reserved 
two rows of seats ‘for women only’ on 
domestic flights from January 2017. This is 
perhaps the first time such a gender-specific 
reservation is being  implemented by an 
airline anywhere in the world – although it 
is very much in keeping with other modes 
of transportation in India.

We are like that only !

Spicing it up !

One of India’s leading airline, whose catchy 
slogan is Red, Hot and Spicy, have made 
themselves even more spicy by getting 

For most air travellers, in-flight food may 
be just about tolerable but thanks to an 
entrepreneur at Ludhiana, people can 
now dine in an aeroplane and order their 
favourite dishes, served hot and in plenty ! 
‘Hawai Adda’ is much more than a 
Dhaba, being opened for the public 
in mid-December 2016. Housed in an 
airliner (albeit grounded) this is not just 
a restaurant, but also a cafe, bakery and 
open for family events : many in fact 
made it there for New Year’s Eve. Located 
on the Ferozepore Road, Punjab’s  
first airplane restaurant is on the road 
which leads to the important Indian Air 
Force base at Halwara.

How appropriate !

Ghar Wapasi !
Should our young scientists succeed in 
brewing beer in a canister sent to the 
Moon aboard an Indian lunar vehicle, it 
could indeed be a giant hop for mankind ! 
Actually, brewing beer on the Moon has 
a certain resonance, though. After all, the 
ancient link between the legendary elixir 
soma and the Moon is well known in India. 
The experiment would also put an entirely 
difference spin on the ersatz alcohol hitherto 
going by the name of moonshine, given its 
connotations of non-conventional brewing 
methods. Drinking lunar beer while on 
the Moon, however, may have unseemly 
consequences : wet burps due to lack of 
gravity ! 

(Courtesy: Economic Times).

Hawai Dhaba

Those criticising under-utilisation of 
the IAF’s gargantuan C-17s perhaps 
did not take into account their unusual 
deployment in airlifting around 10,000 
Indians stranded in Saudi Arabia owing 
to “an economic slowdown in the Gulf”.  
Parliament was assured that “no Indian 
would go hungry”, alluding to the fact that 
these poor workers had remained without 
jobs – or food – and so the Globemaster’s 
winged their way to and from Arabia, 
bringing them home.

Ghar Wapasi in style !
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