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Curtains came down on Aero India, India’s five-
day premier aerospace event organised by 
the Ministry of Defence (MoD), by reiterating 

support for investors to capitalise on the ecosystem 
in the Indian aerospace and defence sectors and the 
growing domestic requirements and advantages of 
partnership for ‘Make in India’ for Indian and global 
requirements. 

Even though the event began on a somber note 
following the Surya Kiran hawk jet mishap, MoD 
through Hindustan Aeronautics Limited other DPSUs 
and DRDO, did a commendable job in successfully 
hosting the event which witnessed as many as 403 

exhibitors including 165 foreign firms who put on display their best technologies 
and products. HAL’s test pilots and IAF pilots made a spectacular flying display of a 
variety of indigenously made aircraft demonstrating HAL’s enviable record of design, 
development and production of World-class helicopters, trainer and fighter aircraft. 
Ministers and Government officials exhorted for Indian and international partnerships 
in defence and civil aircraft design and manufacturing.  A number of International 
seminars were held with support of Ministry of Civil Aviation and MoD by various 
organisations on the growing needs of the Military and Civil aviation and opportunities 
for collaboration to ‘Make in India’.  Around 54 countries took part in the expo and 
about 500 B2B meetings were held and 50 agreements were signed at the expo. 
Around four lakh people who attended the event were treated to a spectacular flying 
display of fighter, civilian aircraft and helicopters. Breathtaking display of maneuvers by 
the aerobatic teams of foreign aircraft and Indian designed and built Advanced Light 
Helicopter (Dhruv), the Light Combat Helicopter and India’s LCA-Tejas, the World’s most 
advanced light attack aircraft cast a spell on the aviation enthusiasts. 

Aero India 2019 is the 12th edition, not counting the first organized under the name 
AVIA India in 1993. All these were organsied at Yelahanka, Bangalore.  However, 
during recent years there has been talks in the public domain of shifting it to another 
venue.  This year also there were talks regarding taking Aero India out from Bangalore. 
The confusion in finalizing the venue and date will adversely affect international 
participation. Over the years considerable infrastructure has been built at Yelahanka 
and Aero India has emerged as the biggest and best airshow in the East and we should 
not let it slip back. The MoD will have to sort this out and avoid speculations, rumors 
and delay in decision and announcement of date & venue. 

Registration cost for Indian exhibitors was an important concern raised by many.  
Most of the countries organize the airshow to project the strength of the country to 
attract international attention, partnership and export.  Special pavilions are put up 
and local industries are given major concessions on registration charges.  There is a 
need to project very large number of highly capable SMEs, who have emerged as cost 
effective innovation and supply chain partners.  Registration costs are too prohibitive 
for them to participate.
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Malaysia has fully geared up to 
host the Langkawi International 
Maritime & Aerospace 

Exhibition (LIMA) 2019, which is one of the 
largest shows of its kind within the Asia 
Pacific region, dedicated to the Maritime 
and Aerospace sectors for Defence, Civil 
and Commercial Applications. The 15th 
edition of the biennial exhibition will 
be held at the Mahsuri International 
Exhibition Centre (MIEC) and The Resorts 
World, Langkawi during 26-30 March. 
Commanding results since its debut in 
1991, LIMA is one of the most influential 
shows within the maritime and aerospace 
industries globally.

LIMA is a national event organised by the 
government of Malaysia and co-organised 
by Malaysian ministries of Defence and 
Transport along with EN Projects (M) Sdn 
Bhd. The organisers are optimistic that 
this year’s show will be bigger and better 
than the previous editions. LIMA serves 
the region as an important platform to 
converge all defence and commercial, 
aerospace and maritime industries. 
The unprecedented response from top 
industry players to be in LIMA`19 has 
been overwhelming and the organisers 
are finding it a huge challenge to 
accommodate these companies given the 
restricted space available.

A significant gateway to the heart of 
the world’s most dynamic market region, 
LIMA brings top decision makers—from 
senior Government officials to military 
and civil industry leaders—together with 
prominent manufacturers and suppliers 
from around the globe, in creating the 
ideal platform where partnerships are 

forged and business opportunities seized.
LIMA is an ideal platform where 

industry stakeholders could engage 
and expand their networks towards 
forging new partnerships and business 
agreements. Its insightful round tables and 
conferences, as well as business forums 
offer access to invaluable information that 
enables businesses to stay ahead of the 
competition and seize new opportunities 
in the dynamic market of Asia Pacific. Its 
impressive list of international exhibitors 
and suppliers is more than matched by 
the supportive presence of industry elites, 
which range from senior Government 
officials, and military and civil delegates, to 
industry movers and shakers and more.

The 14th edition witnessed 555 
exhibitors, 10 country pavilions, 59 
representative countries, 133 participating 
aircraft, including 58 aerial display, and 81 
maritime assets.

The insightful roundtables, conferences 
and dedicated business programmes; 
combined with trademark air shows and 
maritime demonstrations makes LIMA a 
truly comprehensive affair; an event that 
certainly has a priority on every industry 
player’s calendar. This year there will be 
separate pavilions for Australia, Belarus, 
China, Germany, France, Italy, Japan, Korea, 
Malaysia, Russia, Turkey, United Kingdom, 
and United States of America.

A significant gateway to 
the heart of the world’s 
most dynamic market 
region, LIMA brings top 
decision makers-from 
senior Government 
officials to military and 
civil industry leaders-
together with prominent 
manufacturers and 
suppliers from around 
the globe, in creating 
the ideal platform 
where partnerships are 
forged and business 
opportunities seized. 
The unprecedented 
response from top 
industry players to be 
in LIMÀ 19 has been 
overwhelming and the 
organisers are finding 
it a huge challenge 
to accommodate 
these companies 
given the restricted 
space available.

LIMA-2019
Gateway to Asia-Pacific’s 
Dynamic Aerospace 
and Maritime Markets

THE 15TH  LANGKAWI INTERNATIONAL
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The portfolio of products 
to be on display includes 
Airborne Platforms, System 
and Equipment, Aircraft 
Maintenance, Services & 
Equipment, Airport Equipment 
and Services, Airports and 
Airport Services, Avionics, 
Command & Control systems 
and Communication & Data 
Links.

Data & Intelligence Systems, 
Decoy Systems, Diving 
Equipment, Electronic Warfare 
Systems, Helicopters, Imaging/ 
Surveillance Systems, Integrated 
Combat Systems, Logistics and 
Freight Forwarding and Maritime 
Patrol Aircraft will be the 
highlights this year. Companies 
from around the globe will be 
presenting Sensors, Sonars, 
Torpedoes, UAVs, USUVs, UUVs, 
ROVs, Underwater Systems and 
Weapons & Sensors.

With the Indian delegation that consists of premier aerospace and defence firms to visit 
LIMA International Airshow in Malaysia, the indigenously made Light Combat Aircraft 
Tejas is all set to be in the limelight at the show. Tejas will enthrall the audience at LIMA 

Airshow starting from 26th March at Langkawi, Malaysia as the country hopes to explore potential 
export opportunities in maritime and aerospace manufacturing.

This is the second time that Tejas is participating in a foreign event after its maiden appearance at 
Bahrain Airshow in 2016. This time Tejas is participating in LIMA as an Indian Airforce Aircraft, since it 
is already inducted to IAF. At the Aero India 2019 Tejas received its Final Operational Clearance (FOC) 
and put on aerial display its might and maneuverability. 

Malaysia has already asked India to send a Tejas fighter to the LIMA’19 for evaluation. The Malaysian 
defence minister is keen on trying out the Tejas since the South East Asian nation is thinking of 
adding 30 aircraft to its air force. The Royal Malaysian Air Force has already shown its interest in the 
Indian fighter and it will play significant role in the furthering the defence cooperation between the 
two Asian nations. The IAF also staged a bilateral exercise with RMAF in August last year.

Besides IAF, Hindustan Aeronautics Limited, Bharat Dynamics Limited and Goa Shipyard, Brahmos 
are participating in the LIMA Air show. LIMA Airshow will be in ideal platform for India to showcase 
it aerospace and defence prowess.

Tejas to Fly High at 
LIMA Airshow
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The Russian Yak-130 
is holding a firm 
leading position 

on the market of new 
generation combat-trainer 
aircraft. The aircraft is 
manufactured by the Irkut 
Corporation, a subsidiary 
of the Russian aerospace 
champion United Aircraft 
Corporation (UAC). This was 
once more reassured in 2019 
after Laos has inducted four 
Yak-130 aircraft. This fact 
has drastically improved 
the capabilities of the Laos 
Air Force than had no jet 
aircraft with serious strike 
capabilities.

Currently the Yak-130 
aircraft are in service with 
six countries. The Russian Air 
Force has received more than 
110 of these aircraft that are 
used for basic and advanced 
training of future air force 
pilots. The Russian Ministry of 
Defense has confirmed that it 
will continue to acquire these 

aircraft.
The aircraft are also very 

popular in South-East Asia, 
in addition to Laos such 
countries as Bangladesh and 
Myanmar have inducted 
them into service. Before that 
Belorussia and Algeria.   

The total number of ordered 
Yak-130 aircraft has exceeded 
160, for instance, the Italian 
M346 that was developed 
on the basis of the Yak-130D 
demonstrator, is supplied 
to four countries with 68 
total orders. The Korean T-50 
trainer and combat-trainer 
aircraft are chosen by five 
countries with 146 orders 
according to open sources, 
but it is necessary to note 
that these are supersonic 
aircraft whose lifecycle costs 
are significantly higher.

How can one explain the 
popularity of the Yak-130?

First of all by the advanced 
concept of the aircraft. By its 
handling and maneuvering 

Yak-130 is the leader on the market of 
new generation combat-trainer aircraft

Yury Slyusar
President
UAC
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characteristics on subsonic speeds the 
Yak-130 is close to the most advanced 
supermaneuverable 4+ and 5 generation 
fighter aircraft. Previous generation 
trainers lacked this ability due to lower 
thrust and angle-of-attack limitations.

Nine world records are the proof of the 
superb Yak-130 characteristics – all of them 
were achieved in the C-1f class – serially 

produced ground-based aircraft with 
take-off weight between 6000 and 9000 
kg. The heights of 6000 and 9000 meters 
with no payload were achieved in 102 and 
164 seconds, respectively, beating the 
records of the US’s U-2C strategic spy plane. 
During the flights to test the climbing 
capability, another record to achieve 2000 
meters with payload was beaten that was 

previously established by the supersonic 
MiG-21 fighter. A revolutionary innovation 
of the Yak-130 is its configurable fly-by-
wire system that can be adapted to imitate 
different classes of combat aircraft.

For a number of clients, the aircraft’s high 
level of autonomy and the ability to base 
on minimally prepared airfields was very 
attractive. The protective air intake doors 
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that can close during ground movement 
are preventing FOD during take-off and 
landing. 

The aircraft is also equipped with an 
autonomous oxygen production system 
that allows to operate without expensive 
ground infrastructure.

The aircraft’s major asset that has 
predetermined its success on the market 
is its high combat capabilities. The 
aircraft can use an arsenal of munitions 
with a total weight of up to 3000 kg. 
The aircraft can use short distance 
R-78E rockets, guided bombs with 
tele guidance CAB-500Kr and a wide 
spectrum of unguided munitions. This 
allows not only to counter real targets, 
but also to train combat scenarios, which 
is significantly cheaper that doing that 
on a real fighter. 

It is worthwhile mentioning that 
Belorussia is actively pursuing using Yak-
130 aircraft as assault aircraft. During 
the international “Aviadarts-2018” 
competition Belorussian pilots have won 
a second prize in the “assault aviation” 
nomination, beating specialized assault 
aircraft. 

Recently, UAC President Yury Slyusar 
in his interview said that the Irkut 
Corporation is working on expanding 
the combat capabilities of the aircraft 
that is driven by market demand.
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Samir Mehta
President,
Collins Aerospace Mechanical Systems

Could you talk about Collins’ aerospace 
operations in India?

Collins has a number of sites in India, 
mostly concentrated in and around 
Bangalore. We also have our facilities in 
Hyderabad and other parts of the country. 
Overall we have 4300 Collins associates in 
India and around 600 contractors as well 
as employees. We are into manufacturing 
and engineering which gives a big push 
to Make in India. Collins is one of the 
companies which have been making in 
India for many years by establishing our 
footprints in the country. So the company 
is really excited in expanding its growth in 
India.

What are the main products and services 
Collins offer in India?

We have wide array of products and 
services which are offered in India. There 
are six business units and each of covers 

a range of products and services. For 
instance, Collins aerostructure business 
covers most of the structural components 
of an aircrafts like engines, thrust 
propulsion systems etc. Our avionics 
business covers everything related to 
cockpits, starting from flight control units 
to sensors of the aircraft.

Collins has a military division in mission 
systems that get involved in everything 
from ISR and monitoring systems providing 
diagnostic information. In our mechanical 
systems division we have landing gears, 
actuation, cargo and propellers. So it is 
hard to find any aircraft in the world which 
we are not a part of in its manufacturing 
as well as maintenance, because Collins 
portfolio of products and services in that 
much broad.

Around 75% of our sales are in civilian 
aircraft and the remaining 25% is in the 
military platforms. In India 99% of our 

operations are in civilian aircraft sector, 
because the aviation market in the 
country is fast growing and we are taking 
advantage of it to increase our growth rate. 
I think it is a tip of the iceberg as the market 
is about to witness a robust growth in the 
coming years and Collins is excited to serve 
the demands in the market with our range 
of products and services. 

In Mechanical systems, we focus on a 
couple of areas and one among them 
is actuation. In our Bangalore facility 
we do a lot of engineering works in the 
manufacture of flaps in aircraft wings. We 
also do a large amount of manufacturing 
for cargo related equipment in India and 
the products are exported to customers 
across the world.  The Indian economy’s 
focus on export will increase our growth 
rate in cargo products.

Who are your major customers in India?

Collins focus on 
Talent Pooling in India

“In India 99% of our operations are 
in civilian aircraft sector, because the 
aviation market in the country is fast 
growing and we are taking advantage 
of it to increase our growth rate. I 
think it is a tip of the iceberg as the 
market is about to witness a robust 
growth in the coming years and Collins 
is excited to serve the demands in the 
market with our range of products and 
services. The major focus in India is on 
human capital. India has huge talent 
resources and we are leveraging on it. 
So our major project is about continuing 
the development of our talent pool. 
It is critical for us to get the best and 
brightest in India for our factory floors, 
engineering division as well as in our 
senior management level. We focus of 
identifying the right talent and bring 
them onboard to train them,” said Samir 
Mehta, President, Collins Mechanical 
Systems, in an interview with Aeromag.
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Samir Mehta heads Collins 
Aerospace’s Mechanical Systems 
strategic business unit, based in 
Charlotte, North Carolina. In this role, 
he manages a diverse and exciting 
portfolio, which touches aspects of 
flight: Collins Aerospace products help 
aircraft take off and land, stay trim in 
the air, move forward, carry cargo, 
conduct rescues and so much more.

He is committed to bringing best-in-
class solutions for customers around 
the world. At UTC Aerospace Systems 
(UTAS), he led strategic direction of 
the company’s worldwide commercial 
and military aftermarket business 
and customer service, including sales 
execution, technical and strategic 
support, program management, 
asset management and entry into 
service. Prior to that, while at Sikorsky, 
he led the corporation’s full lifecycle 
of military products and services, 
from technology maturation to 
product delivery and support.

At Collins Aerospace, he continues 
to integrate diversity of thought, 
experience, background and style 
to improve existing products - and 
develop new ones - as part of the 
Rockwell Collins and UTAS integration.

Samir earned his bachelor’s degree 
from Stonehill College. He also 
holds a master’s degree in public 
administration and Juris Doctor degree 
from the University of Connecticut.

We have a lot of customers in India. 
We have a long-term relationship with 
Hindustan Aeronautics Limited across a 
wide variety of products. IndiGo is another 
major customer and Collins’ relationship 
with Air India has completed several 
decades now. Almost every airline in India 

is our customer in one way or other owing 
to the wide range of products we offer.

We have associations with India Space 
Research Organisation and Ministry of 
Defence. Most of these relationships are 
decades old with a strong foundation 
and we continue to expand them. With 
our recent expansion Collins is now a 
major player in the aerospace and aviation 
ecosystem globally. 

What are the India-specific future 

projects of Collins Mechanical Systems, 
especially regarding developing new 
solutions for the aviation industry in areas 
such as helicopter avionics?

The major focus in India is on human 
capital. India has huge talent resources 
and we are leveraging on it. So our 
major project is about continuing the 
development of our talent pool. It is critical 
for us to get the best and brightest in India 
for our factory floors, engineering division 
as well as in our senior management level. 
We focus of identifying the right talent 
and bring them onboard to train them.

Improving MRO services is another major 
focus area in India as the customer base 
and our market potential is constantly 
growing. Moreover it is our responsibility 
to cater to the MRO needs of our 
customers in a better way. We are in talks 
for opening a new MRO facility in India in 
the next couple of years.

Collins is also focusing on skill 
development and is associating with 
the National Skill Development Council. 
We are having the visits of delegations, 
especially industry-ready engineers, to 
our facilities. We are also planning to tie 
up with colleges to identify talents and 
train them. It is technical talent that drives 
the industry and it will be the greatest 
challenge for major players in the future. 
So Collins is taking all measures in talent 
pooling. We are definitely looking at a 
long-term expansion of our operations in 
India. 

Airbus has delivered the first 
upgraded Tranche 1 Eurofighter 
to the Spanish Air Force. The 

upgrade was carried out at Airbus facilities 
in Getafe and involved the introduction 
of hardware modifications which support 
the Operational Flight Program 02 (OFP-
02) developed by the Armament and 
Experimental Logistics Centre (CLAEX). 

The upgrade developed by Airbus 
includes modifications that integrate 
Tranche 2 and Tranche 3 equipment on 

the aircraft, not least a Computer Symbol 
Generator, Digital Video and Voice 
Recorder, Laser Designator POD and 
Maintenance Data Panel. 

This first single-seat Eurofighter (serial 
number SS003), to be followed by a second 
two-seat aircraft currently undergoing the 
upgrade, will be used initially by CLAEX as 
a test aircraft for the qualification of these 
new capabilities that will be implemented 
on the Air Force’s fleet of 15 Tranche 1 
Eurofighters. 

Airbus delivers first upgraded Tranche 1 
Eurofighter to Spanish Air Force
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One of the main focus areas 
of Ace Aeronautics is the 
UH-60 family of helicopters. 
Could you tell us more in this 
regard?

Ace Aero owns two UH-60A 
aircraft.  From the beginning 
we believed the H60/S70 
family of aircraft would have 

a lot of potential growth in 
the world market.  We set out 
to develop a best of breed 
solution for upgrading the 
H60.  We partnered with 
Garmin to offer the exclusive 
integration of the G5000H 
Integrated Flight Deck for the 
H-60A/L or S70 Black Hawk.  

“2019 is our breakout year for Asia. We 
plan to exhibit at the Lima 19, Langkawi 
International Maritime and Aerospace 
Exhibition in March.  We have partnered 
with representatives in key countries such 
as Australia, Malaysia, and Thailand to 
extend our reach into the area.  There are 
opportunities in the aerospace industry 
that we view in Asia, and having trusted 
partnerships is key to both entities 
success,” said Tracy L Stapleton, Vice 
President - Business Development Ace 
Aeronautics, LLC. In an interview with 
Aeromag, he talks about the company’s 
operations and expansion plans.

Tracy L Stapleton
Vice President - Business Development Ace Aeronautics, LLC.

Providing Long-Term Avionic 
and Airframe Solutions

 

 

 

 

Tracy Stapleton joined the team at Ace Aeronautics, LLC in August of 2018 as the Vice President of 
Business Development and Experimental Test Pilot.  Tracy came to Ace from FLIR Systems, Inc.  where 
he served as the Director of Army Aviation Business Development for the Government and Defense 
Business Sector from February 2015 until July 2018.  He represented FLIR in the Huntsville, AL office 
and supported PEO AVN, USSOCOM, USASOC, TAPO and NSRW.  

Tracy retired from the U.S. Army in December of 2014.  He retired in the grade of Chief Warrant Officer 
4 (CW4) as a Master Aviator and Experimental Test Pilot with over 14 years of service with the 160th 
Special Operations Aviation Regiment (Airborne). Tracy served multiple tours of duty as an Assault and 
Attack Helicopter Pilot in Command in Bosnia, Afghanistan, and Iraq. His final active duty assignment 
was the Regimental Test and Evaluation Officer and Experimental Test Pilot for the 160th SOAR (A).  

Tracy is a 1991 graduate of the University of Virginia, Wise.  In 2016, he completed an Executive 
Education program in Leadership and Innovation at Babson College. Tracy’s Military Education included 
the Warrant Officer Senior Staff Course, Warrant Officer Staff Course, United States Naval Test Pilot 
Course (Class 135), Warrant Officer Aviation Advanced Course, Aviation Officer Basic Course, the U.S. 
ARMY Survival Evasion Resistance and Escape Course (High Risk). 

Tracy and his wife Wendy live in Hampton Cove, AL.  Their daughter Victoria attends Auburn 
University.  
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We partnered with Avalex 
to offer a world class cockpit 
management unit. As the US 
Government continues to 
divest of the early Black Hawk 
aircraft, Ace Aero observed 
the opportunity to provide a 
solution to the obsolescence 
issues plaguing operators 
around the world. We looked 
at the number of UH-1 aircraft 
that were serving around the 
globe following the divestiture 

of that aircraft, and surmised 
the H60 will replace the H1 as 
the go to platform in the Utility, 
Transport and possibly the 
Attack categories.

 
The company was established 

to develop cockpit upgrades 
for transport aircraft. What is 
the present status of your work 
in this sector?

As mentioned above we 
began with the qualification 

of the UH60 in the Transport 
category.  We are currently 
one of 7 Type Certificate 
Holders for the H60/S70 
airframe.  For the Ace Deck 
VL-60 we are well into flight 
test qualification on the H60/
S70 for our supplemental type 
certificate (STC).  This STC will 
have FAA blessing for Ace Aero 
to install the Ace Deck VL-60 
into a H60/S70 for an operator 
required to operate under 
FAA or EASA requirements. 
We expect to receive the STC 
in Q2 of 2019 (June 2019).  The 
US Government Shutdown has 
delayed the FAA work. 

Tell us about the company’s 
involvement in Global Air 
Traffic Management.

The FAA and EASA 
have mandated certain 
transponder requirements for 
implementation throughout 
their controlled airspace.  
Ace Aero in partnership with 
Garmin has a GATM compliant 
solution qualified and ready 

today. We are flying RNP/
RNAV LPV GPS instrument 
approaches in the US (FAA) 
airspace today.  The VL-60 is 
GATM, NEXTGEN and Single 
European Sky Compliant today.  
Garmin has invested millions of 
dollars to develop and field a 
modern software approach to 
this issue.

Tracy Stapleton, a 
retired Master Aviator and 
Experimental Test Pilot with 
over 14 years of service with 
the 160th Special Operations 
Aviation Regiment (Airborne) 
in the US Army, joined Ace 
Aeronautics, LLC in 2018 
as the Vice President of 
Business Development and 
Experimental Test Pilot. Tracy 
came to Ace from FLIR Systems, 
Inc. where he served as the 
Director of Army Aviation 
Business Development for 
the Government and Defense 
Business Sector from February 
2015 until July 2018.
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Ace Aeronautics is involved in 
various defense projects. Could 
you give us some details on the 
major programs in the US and 
around the world?

Ace Aeronautics is the sole 
source provider of the Ace 
Deck VL-60 to the Government 
of Austria.  This was a Direct 
Commercial Sale Award.  We 
won open competition for the 
modification and upgrade of 
nine (9) S70A-42 aircraft that 
belong to the Austria MOD.  
As of February 1, 2019 we have 
been awarded a modification 
to this contract that Ace Aero 
will deliver three (2) new aircraft 
to Austria. This work began in 
2018 and will continue with 
deliveries over a 5 year period. 
Publication updates, drawing 
packages, qualification data, 
developmental test flights and 
aircraft deliveries are involved 
in the contract.  We refer to 
the project as the Austria 
Integrated Flight Deck (AFID).

We work with the US Army 
for Maintenance, Repair and 
Overhaul (MRO) on a foreign 

customer’s UH-60 aircraft.  This 
work was accomplished under 
an existing US Army Program 
and done here at our corporate 
headquarters in Guntersville, 
AL. 

Commercial program 
management is another sector 
the company deals with. Who 
are the important clients? 

Ace Aero has a services 
business unit that provides 
Scientific, Engineering and 
Technical Assistance (SETA) 
work to the US Government.  
We have several clients other 
than the US Government 
whom we manage or assist 
with individual programs and 
projects. As they are both US 
Publicly Traded and Foreign 
Companies, we are not allowed 
to disclose our client list 
without our client approval.

The company is engaged in 
qualification/certification also. 
Could you elaborate?

Our two top priorities for FAA 
supplemental type certificate 
(STC) are currently Black Hawk 

related. 
We are qualifying the Garmin 

G5000H with an Avalex cockpit 
management unit and mission 
computer for the Ace Deck VL-
60 Flight Deck. It is a unique 
approach as we are keeping 
the flight partition and mission 
partitions separate. This means 
an end user can come to us 
with a new radio, map engine, 
electro-optical sensor etc. We 
don’t break the Airworthiness 
of the Flight Partition.  The 
flight partition is based on the 
existing Garmin flight deck.  
That partition never touches 
the mission side with respect 
to mission based items. A 
user can load a tactical route 
through the Avalex, and push 
it to Garmin.  Additionally we 
control up to 20 different radios 
and a tactical transponder with 
the CMU. This is what sets us 
apart on our STC for the Ace 
Deck VL-60.

Our other current FAA STC 
project is an Electro-Optical 
Sensor Mount (FLIR, etc.) for the 
UH-60A/L/M/V or any variant of 
the S-70.  

This one piece milled 
aluminum mount replaces the 
existing inspection panel for 
the cabin vibration absorber.  
We take a 455lb solid chunk of 
aluminum and mill out a 12lb 
sensor mount.  That means, 
instead of a highly invasive 
structural modification to 
the aircraft, an H-60 operator 
can now, in three hours, have 
a sensor mounted to their 
platform.  They’ll still have to 

route the cables in accordance 
with the mod instructions, but 
the time to mod and intrusion 
to the aircraft is greatly 
reduced. 

Ace Aeronautics has 
an aircraft component 
manufacturing subsidiary. 
Where are the plants located?

We have our manufacturing 
facility in Grand Prairie, TX, 
centrally located between 
Dallas and Fort Worth.  We do 
about 250 Defense Logistics 
Agency (DLA) contracts a year.  
We have multiple major OEM’s 
that reach out for their aircraft. 
We produce Night Vision 
Lighting Kits, flight instruments, 
and conduct many retro fit 
packages for existing aircraft.  
We produce about 17,000 parts 
there, including the items that 
are vertically integrated in the 
Ace Deck VL-60 mod.

 Could you tell us about you’re 
the company’s operations in 
Asia - Pacific & India?

2019 is our breakout year 
for Asia. We plan to exhibit 
at the Lima 19, Langkawi 
International Maritime and 
Aerospace Exhibition in 
March.  We have partnered 
with representatives in key 
countries such as Australia, 
Malaysia, and Thailand to 
extend our reach into the area.  
There are opportunities in the 
aerospace industry that we 
view in Asia, and having trusted 
partnerships is key to both 
entities success.
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Being India’s apex defence R&D 
institution, DRDO is completing its six 
decades of service. On this occasion how 
do you look at DRDO’s role in shaping India 
as a leading defence power?

DRDO has been spearheading R&D in 
defence technologies in the country. 
When DRDO started its journey, the 
ecosystem was non-existent. There was 
no industry or academia support, facilities 
were rudimentary, poor infrastructure 
and mostly dependent on imports of 
technologies and systems for majority 
of the defence applications. Many 
visionaries led DRDO from the front and 
the team worked very hard, developed 

many systems, established infrastructure, 
technologies and most importantly the 
much needed ecosystem evolved within 

the country. Today DRDO is performing well 
in many of the critical areas like missiles, 
radars, sonars, torpedoes, EW systems and 

DRDO Aims to Become 
Technology Leader 

“For the last 20 to 25 years, 
we have been technology 
followers. But today the 
scenario is changing and we 
are working on some of the 
advanced and state-of-the-
art technologies. The primary 
challenge is to develop and field 
first of its kind systems and 
technologies that are required 
in the next 10 years. If we 
need to export our systems 
then we have to come out with 
first of its kind technologies. 
For that we need focussed 
research centres in academia, 
R&D institutes working for the 
futuristic technologies, the 
country should have necessary 
infrastructure and test facilities 
for these type of technologies. 
DRDO should be able to focus 
on research and should offload 
most of the development and 
production activities to the 
industries. We have to become 
Technology Leaders rather 
than Technology followers,” 
said Dr. G Satheesh Reddy, 
Chairman, DRDO, Scientific 
Advisor to Defence Minister 
and Secretary Defence R&D.

Dr. G Satheesh Reddy
Chairman, DRDO, Scientific Advisor to Defence Minister 
& Secretary Defence R&D
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developed most of these technologies with 
80 to 90% of indigenous content. Today we 
have nurtured many academic institutes 
and the faculty members and students 
are aligned towards the requirements 
of country’s defence and are supporting 
our endeavours. Defence and Aerospace 
industries landscape is fast changing. More 
than about 1200 industries are working 
for DRDO. With DRDOs support, industries 
who were mere suppliers have come up 
to built to print level and many of the 
industries have enhanced their capability 
to build to specifications today. Few 
industry partners are able to carry out R&D 
and able to design and develop innovative 

products and solutions for our armed 
forces. It is evident that the defence and 
aerospace industries are going through 
a major transformation to handle greater 
challenges.

As the secretary of Defence R&D, how do 
you assess India’s defence research sector? 
What are the challenges that need to be 
overcome in the future?

For the last 20 to 25 years, we have been 
spending most of our time developing 
the systems which have been already 
developed by advanced countries and 
were catching up with them. We have been 
technology followers. Today scenario is 

changing and we are working on some 
of the advanced and state-of-the-art 
technologies. Academic institutes are 
geared up and we are able to engage them 
for futuristic technologies. 

The primary challenge is to develop 
and field first of its kind systems and 
technologies that are required in the next 
10 years. If we need to export our systems 
then we have to come out with first of 
its kind technologies. For that we need 
focussed research centres in academia, 
R&D institutes working for the futuristic 
technologies, the country should have 
necessary infrastructure and test facilities 
for these type of technologies. DRDO 
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should be able to focus on research and 
should offload most of the development 
and production activities to the industries. 
We have to become Technology Leaders 
rather than Technology followers.

The MoD has increased the financial 
powers of DRDO for faster decision-making. 
Could you talk about the advantages and 
results, so far, of this decision?

The financial powers of DGs and Chairman 
have been increased. It has brought in 
decentralisation, more efficiency and 
improved the system. We are able to take 
quick decisions and in turn helping in 
meeting the timelines of our technological 
goals. 

Could you give us an overview of the 
major achievements of DRDO that make 
the organisation the prime leader in Indian 
defence research and development?

DRDO developed Systems and 
technologies production value is over 
2.7 lakh crores today. DRDO has brought 
in a quantum jump in the design and 
development of weapon systems, 
technologies, platforms and equipment. 
We have pioneered indigenous 
development of a range of missiles and 
strategic systems with land, sea and air 
launch capabilities; smart guided weapons 

and warhead technologies; underwater 
weapons, decoys and sensors; Armoured 
Vehicles, Airborne Early Warning and 
Control System, Autonomous Vehicles and 
Unmanned Systems, high performance 
computational systems and miniaturised 
electronic devices, materials and life 
support systems. 

DRDO has also established many unique 
state-of-the-art infrastructure and test 
facilities which have strengthened our 
capabilities on the leading technology 
fronts. We are one of few nations in the 
world to have a multi-level strategic 
deterrence capability, own Ballistic Missile 
Defence (BMD) programme, underwater 
missile launch capability, main battle tank 
(MBT), an indigenous fourth generation 
combat aircraft, nuclear-powered 
submarine, electronic warfare systems and 
multi-range radar programme. DRDO will 
spare no efforts and is committed to excel 
in building defence systems for a strong 
and technologically superior India.

The drive for raising India’s image as a 
defence exporter by achieving self-reliance 
is another priority of the government? 
Could you share with us DRDO’s export 
potential?

DRDO has developed many products 
which have generated lot of interest in the 
world markets. Radars, Sonars, Torpedoes, 
ATGMs, SAMs, BrahMos, many other 
smaller sub systems which are developed 
by DRDO are being considered for export. 
Govt has eased the export policy paving 
the way for export of our defence products 
to many friendly nations. In fact it will be 
difficult for the local industry to sustain in 
the longer run purely on domestic markets 
or requirements of the Armed forces 
alone and they have to explore the export 
potential of their products.  

Could you share with us your views on 
strengthening defence manufacturing 
sector as part of Make in India?

The new policies of the Government 
of India are enabling many overseas 
enterprises to start operations and set 
up manufacturing units in India with 
large investments. This is a major driver 
for development and potential creator 
of employment. The response to ‘Make 
in India’ call is overwhelming. The 
manufacturing sector, thus far neglected 
has been energised and invigorated. Till 
now we have been concentrating on many 
of the technologies which are denied to 
us.  Innovations at Small and Medium 
Scale industries are being encouraged 
and supported. The country needs to 
have innovative manufacturing institutes 
with public and private partnership. 
State of the art infrastructure should be 
established at these centres and funded. 
Most importantly, these technologies must 
be devised ultimately for exports to earn 
valuable foreign exchange for the country.
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In a world of quickly 
appearing and 
disappearing enemy 

targets, militaries around the 
world are in a race to acquire 
the ability to detect, rather 
than merely observe, threats.

That insight is driving 
development at Israel 
Aerospace Industries (IAI) 
Tamam Division, a world leader 
in inertial navigation and gyro-
stabilized EO (electro-optical) 
systems technology. 

The shift to the world of 
detection is especially critical at 
the tactical levels, where field 
commanders require intelligent 
eyes in the sky, in the form 
of advanced light-weight EO 
systems on small UAVs, that can 

tell them just where the enemy 
is over the hill, according to 
Alex Riahi, Head of tactical 
payload BU in TAMAM Division. 

 The TAMAM Division 
has spent dozens of years 
manufacturing and developing 
EO systems for all arenas of 
air, sea, and land. Today, UAVs 
around the world carry its 
systems. In recent years, small 
UAVs have come to dominate 
the defense market, and 
TAMAM has developed new 
products to stay in the lead. 

"This is an important and 
developing market for 
everyone," the source said.  "We 
took technology in payloads 
that we developed for larger 
platforms, and applied them 

in more tactical solutions, 
while keeping our special 
capabilities," he explained. The 
only payload manufacturer in 
the world that both produces 
EO systems and navigation 
systems, TAMAM's gyros 
production has been adapted 
to fit the evolving battlefield 
needs. 

IAI's POP family of EO 
payloads, and the POP Ultra 
descendent, are addressing 
immediate tactical battlefield 
needs, down to the level of the 
company commander, who 
wants to both see the enemy 
target in real-time, and place 
target location on a map for 
forces to engage. 

The Pop Ultra weighs 4.5 
kilograms, can be equipped 
with up to 4 all-weather 
sensors, and is designed 
for UAVs weighing 20 to 25 
kilograms. The MicroPOP 
weight 1kg for even smaller 
platforms.

"We took POP's abilities and 
put them on a system that 
weighs a quarter of the original 
POP, with almost identical 

capabilities," the source said. 
"We updated all of the sensors 
and communications. This is a 
High Definition EO with a new 
design." We put a special effort 
on easy and smart integration 
for the UAVs manufacturers 

The Ultra Light MiniPop can 
'point' at targets, meaning that 
it tracks their real-time position 
even as the UAV moves. It 
provides real-time updates of 
both the target's image and 
map location, representing the 
latest capabilities in tactical 
network-based combat. A 
second version comes with 
a laser designator with only 
6.5kilogram, for guided missile 
strikes. 

"In both versions, the 
target's location and image is 
transmitted in real-time," the 
source stressed. "At the tactical 
level, it is critical to have a very 
good picture, to ensure that the 
right target is in the sensor-to-
shooter cycle." 

 TAMAM's products feature 
video motion detection, and 
automatic tracking, to help pick 
out and identify targets, and 
distribute the data along the 
combat network. "This makes it 
easier on our clients, who want 
to distribute the intelligence 
quickly to all of the end users 
who need it," said the source. 

Detecting the disappearing enemy 
target: IAI’s cutting edge EO payloads
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HAL: Bedazzling Constellation 
of Innovation, Integration and Synergic Upsurge

Hindustan Aeronautics Limited (HAL), India’s 
premier aerospace and defence company 
involved in the design, upgrade, manufacture 
and maintenance of fighters, trainers, 
helicopters, transport aircraft, engines, avionics 
and accessories, has blazed the horizons with 
its phenomenal saga of winged dreams. R. 
Madhavan, Chairman and Managing Director, 
HAL speaks to Aeromag on how the HAL 
vision and mission is redefining innovation, 
indigenization and integration in this niche 
sector. Excerpts from the interview: 

R. Madhavan
CMD, HAL

HAL has been India’s iconic 
mascot in the aerospace 
sector globally. Could you talk 
about how HAL earned this 
distinction over the years?

HAL has been India’s flag 
bearer in the global aerospace 
and defence industry and HAL’s 
growth is synonymous with the 
growth of Indian aerospace and 
defence industry for the past 78 
years. HAL is a unique company 
that provides end-to-end 
solutions i.e. from inception 
to completion of phase-out of 
aircraft/ helicopter, by working 
closely with the customer 
throughout the life cycle of 
aircraft/ helicopter.

HAL today is involved in the 
design, upgrade, manufacture 
and maintenance of fighters, 
trainers, helicopters, transport 
aircraft, engines, avionics, 
and accessories. HAL has 
produced over 4,100 aircraft, 
5,050 aero engines and 
has carried out over 11,250 
aircraft overhauls/upgrades 
and 33,800 engine overhauls, 
besides manufacture/ overhaul 
of related accessories and 
avionics. These include 17 
types of aircraft/ helicopters 
from indigenous R&D, 14 types 
of aircraft/ helicopters under 
Transfer of Technology from 
foreign OEMs.

HAL is the major supplier to 

the Indian Defence Services 
– Indian Air Force, Army, 
Navy and Coast Guard. The 
Company has also established 
a foothold in exports to more 
than 20 countries, having 
demonstrated its quality and 
price competitiveness. HAL 
is a major partner in ISRO’s 
Space programmes. It has 
also diversified into the fields 
of Industrial and Marine Gas 
Turbine business. Over 90 
percent of HAL’s current sales 
are to the Indian Defence 
Services. HAL provides life-
long support to around 80% of 
the fleets of Defence Services, 
including platforms which have 
not been manufactured by 
HAL.

Could you share some 
updates on LCA Tejas FOC? 
How do you propose to 
increase the production of 
Tejas to meet the requirement 
of Indian Air Force?

The Aeronautical 
Development Agency 
(ADA) handed over Drawing 
Applicability List and 
Equipment Standard of 
Preparation (SOP) documents 
to HAL on December 31, 2018, 
duly cleared by the Centre 
of Military Airworthiness & 
Certification (CEMILAC) to go 
ahead with the production of 
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FOC standard aircraft.
HAL has established a 

manufacturing facility for 
production of eight aircraft 
per annum. Currently, 
HAL is producing LCA IOC 
standard aircraft for which 
IOC was received from ADA in 
December 2013.  To date, HAL 
has produced 12 IOC standard 
LCA fighters. The balance 
four IOC standard aircraft are 
under production and will be 
delivered progressively in the 
current financial year.

HAL has also taken up the 
production of LCA FOC fighter 
aircraft after receiving the SOP 
and has planned to deliver all 
16 FOC fighters progressively. 
For eight trainer aircraft (four 
each in IOC and FOC contracts), 
SOP is yet to be released for 
production.

In order to speed up 
the production of LCA, 
an investment of Rs 1,381 
crores has been sanctioned 
by the Government for the 
establishment of facilities for 
ramping up the production 
rate from eight to 16 aircraft 
per year. Additionally, a 
parallel production line is also 
established at Aircraft Division 
Bengaluru to support an 
increased rate of production. 
In addition, major assembly 
modules have been outsourced 
to private partners like DTL, 
Bengaluru (Front fuselage), 
Alpha Tocol, Bengaluru (Rear 

Fuselage), VEM Technologies, 
Hyderabad (Center Fuselage) 
and L&T, Coimbatore (Wings) to 
enhance the production rate. 

How do you assess the 
growth of Indian aerospace 
sector? What are the challenges 
ahead?

The Indian aerospace 
sector has enormous growth 
opportunities ahead. In an 
attempt to reduce our defence 
import content and  to make 
our country self-reliant, the 
Government has recently 

undertaken policy reforms 
such as ‘Make in India’, NCAP-
2016, FDI, DDP-2016, Strategic 
Partnership Model, RCS (UDAN) 
and NextGen Airports for 
Bharat (NABH) scheme.  

The Indian defence services 
are modernizing their fleet by 
replacing their old fleet and 
also by induction of advanced 
platforms which has resulted in 
lining up of big-ticket defence 
aerospace procurements, such 
as Multirole Combat Aircraft 
(MRCA), Avro Replacement, 
LCA Mk 1A, HTT-40, Ka-226T, 
Apache, Chinook, Naval Utility 
Helicopter (NUH) etc. worth 
around Rs 2 lakh crore. Orders 

of this scale are definitely 
going to contribute to the 
development of the industry in 
a big way.

Looking at the civil aviation 
sector, the growth of passenger 
traffic and cargo traffic is 
giving rise to the demand for 
induction of more civil aircraft 
and introduction of new routes. 
It is also expected that with 
the new Regional Connectivity 
Scheme (UDAN) penetration 
of air travel in the country will 
increase. In the coming years, it 
is estimated that over 400 new 
civil aircraft will be inducted by 
various Civil Operators. 

This demand in the defence 
and civil segment will definitely 
boost the Indian aerospace 
industry and provide various 
opportunities.

One of the major challenges 
that the industry is facing 
is aerospace ecosystem 
development in the country 
to support the projected 
enormous growth in the 
industry. The supply chain 
has to be strengthened to 
enable suppliers – tier 1 
and tier 2 vendors to meet 
stringent quality and timeline 
requirements for the industry. 

The Light Utility Helicopter 
project has notched another 
milestone as the third 
prototype (PT3) made its 
maiden flight recently. What 
are the latest developments?

The LUH is a single engine, 
three-ton weight class 
helicopter having Glass Cockpit 
with Multi-Function Displays. 
The LUH will be deployed 
for Reconnaissance and 
Surveillance role. The helicopter 
will be capable of flying at 
220 Kmph,  service ceiling of 
6.5 Km and a range of 350 Km 
with 500 kg payload. LUH has 
also successfully achieved an 
important milestone of flying 
at 6 km altitude in Bengaluru 
on December 7, 2018, as a part 
of envelop expansion tests. 

Maiden flight of third prototype 
(PT3) of Light Utility Helicopter 
(LUH) was conducted 
successfully on December 14, 
2018. 

As part of LUH development 
activities, HAL has realized 
three prototypes and one 
Ground Test Vehicle (GTV) and 
one Break Away Fuselage (BAF). 
These three prototypes have 
cumulatively logged more 
than 170 flights. Extensive 
flight testing has been carried 
out to establish helicopter 
performance parameters. Sea 
level trials and hot weather 
trials have been completed as 
part of the development flight 
process. Presently, system level 
flight testing is under progress 
and it will be followed by cold 
weather, hot weather, and high 
altitude trials.

Manufacturing is planned 
at the Greenfield Helicopter 
Manufacturing facility coming 
up at Tumakuru for which 
the foundation stone was 
laid by the Prime Minister on 
January 3, 2016 and further 
activities are progressing. HAL 
has successfully flown Light 
Utility Helicopter (LUH) from 
the facility at Tumakuru on 
December 29, 2018 and also 
successfully met the timeline of 
2018. 

How does HAL serve to 
achieve the nation’s dream 
of absolute indigenization in 
aerospace manufacture?

To attain a higher level of self-
reliance, HAL has implemented 
a policy to boost indigenization 
of components, accessories 
and systems required for 
manufacture as well as repair 
and overhaul of aircraft, engine 
and equipment. Indigenization 
with the primary objective 
of achieving ‘Make in India’ 
and lowering dependence on 
foreign countries, especially for 
critical items, is one of the key 
thrust areas of HAL.
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Major objectives of 
indigenization:

• Items which have become 
obsolete, or having supply 
chain issues (delay, no supply 
etc.) and thereby holding up 
production.

• High-value items which are 
leading to high FE expenditure.

• Items being procured in high 
volume and overall leading to 
high FE expenditure.

• All items especially the Class 
‘C’ items where the technical 
details / drawings are available.

• Class ‘C’ items where the 
technical details are not 
available but can be easily 
indigenized.

To ensure inclusive growth 
by encouraging Indian private 
sector participation in the 
indigenization efforts, the 
following have been hosted 
in the ‘Make in India’ portal on 
HAL website:

• More than 350 Nos of 
systems and sub systems of 
mechanical, electrical, avionics, 
instrumentation for various 
HAL projects such as ALH, 
LCA, Do-228, Hawk, Su-30MKI, 
Jaguar, etc for indigenous 
development by private 
vendors. 

• Further, over 100 TTGE (Tools 
Testers and Ground Equipment) 
items of Su-30 MKI aircraft have 

also been hosted, which can be 
taken up by private companies 
for maintenance, repair and 
indigenization.

• Over 85 types of test 
facilities available at HAL 
which could be utilized by the 
Indian industries, furthering 
the indigenous development 
efforts have been listed on 
HAL website. These facilities 
are extensively utilized by both 
government organizations and 
Indian private companies. 

In order to provide thrust 
to indigenization activities, 
HAL has set up Indigenization 
Cells at each Division and an 
Indigenization Department is 
established at the corporate 
level to coordinate the 
activities company-wide as per 
the indigenization plan. 

Could you talk about the 
updates on the naval version of 
Light Combat Aircraft?

HAL has manufactured 
two prototypes of the Naval 
version of LCA. The aircraft 
has successfully completed 
the taxi-in-engagement with 
arrestor hook at SBTF (Shore 
Based Testing Facility) in 
August 2018. This is the first 
time an Indian aircraft has 
achieved this feat with HAL-
designed Arrestor Hook System 

(AHS). Both the prototypes 
are under flight testing and so 
far over 120 flights have been 
completed.

Could you talk about the 
order book of HAL? What are 
the major projects going on 
now?

HAL has an order book of Rs. 
61,123 crores (as on March 31, 
2018) which includes orders for 
25 Nos. of SU-30 MKI, 12 Nos. 
of LCA- IOC and 20 Nos. of LCA 
– FOC, 16 Nos. of Dornier Do-
228, 75 Nos. of ALH, 16 Nos. of 
Cheetal, and 8 Nos. of Chetak.

Major Ongoing Projects:
a. Light Combat Helicopter 

(LCH): LCH is a twin-engine 
helicopter being developed 
to meet the need of combat 
helicopters for IAF. LCH has a 
high degree of commonality 
with ALH and has incorporated 
a number of stealth features 
and crash-worthy landing 
gear for better survivability. 
Government sanction of Rs. 
376.67 crs for the development 
project was accorded in 
October 2006 and the first 
Technology Demonstrator (TD-
1) made its maiden flight on 
March 29, 2010. A total of four 
TD helicopters are built so far.  
LCH has the distinction of being 

the first attack helicopter in the 
world to land in high altitude 
Forward Bases like Siachen. 

After successful completion 
of flight testing for basic 
performance, rocket firing 
trials and turret gun firing 
trials have been carried out. 
The helicopter participated in 
IAF’s ‘Iron Fist 2016’ exercise 
in March 2016 and displayed 
its rocket firing capabilities in 
its weaponized configuration. 
IOC for LCH was accorded on 
August 26, 2017 in the presence 
of the Defence Minister and 
production activities have been 
launched awaiting firm order.

The LCH achieved a unique 
milestone by successfully 
carrying out air to air missile 
firing on a moving aerial target 
on January 11, 2019. The tests 
were conducted in integrated 
test range at Chandpur, Odisha. 
It was a flawless mission that 
achieved a direct hit on the 
aerial target, destroying it 
completely. With this, LCH 
has successfully completed 
all weapon integration tests 
and is ready for operational 
induction.

Quotation has been 
submitted against the RFP for 
supply of 15 LSP helicopters 
and quote is presently under 
evaluation. 

b. Light Utility Helicopter: 
Project details are given above 
against Question 4.

c. Hindustan Turboprop 
Trainer Aircraft (HTT-40): HTT 
- 40 is the Basic Trainer Aircraft 
currently being indigenously 
designed and developed 
by HAL. HTT-40 would be 
used for basic flight training, 
aerobatics, instrument flying 
and close-formation flights 
whereas its secondary roles 
would include navigation and 
night flying. Features of the 
aircraft include air-conditioned 
cockpit, tandem seating, 
Zero-Zero ejection seats and 
Multifunction Displays. The 
aircraft has the capability 
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to be converted to armed / 
weaponized version at a later 
stage. 

The program has been taken 
up with internal funding. The 
maiden flight of the aircraft 
was held on May 31, 2016 and 
inaugural flight in the presence 
of the Defence Minister was 
held on June 17, 2016. Currently 
two prototypes of the aircraft 
are under flight testing. These 
flight test efforts are aimed to 
achieve a gradual expansion 
of the aircraft envelope to 
demonstrate compliance to all 
PSQRs. HAL has successfully 
complied with all the PSQRs 
except spin characteristics. 
Presently spin tests are under 
progress. 

d. LCA Mk1A is an improved 
version of LCA (i.e. LCA Mk1A) 
with enhanced capabilities of 
Active Electronically Scanned 
Array (AESA) Radar, Advanced 
Missiles, Advanced Electronic 
Warfare suite, New Mission 
& Avionics System and more 
maintenance friendly features, 
for which development 
activities are under progress. 
The RFP was received for supply 
of 83 LCA Mk1A and quotation 
has been submitted. Presently, 
the quote is under evaluation.

Aero Engines: HAL has 
taken up the design and 
development of the following 
aero engines:

e. 25 kN Turbofan Engine: 
The design and development 

of 25 kN Turbo fan Engine 
are expected to meet the 
requirement of engines for 
basic/ advanced military 
trainers, small business jets and 
also for large UAV applications. 
The build of core engine has 
been completed and core 
engine run commenced 
in December 2015. 100% 
RPM of the engine has been 
achieved. Core-2 engine run 
was successfully carried out in 
January 2018. Development 
effort of this engine will enable 
the country to achieve self-
reliance in design of this class 
of engines and technologies 
thus mastered would be 
further leveraged to design and 
develop higher thrust engines 
for modern fighter aircraft.

f. 1200 KW Turboshaft Engine: 
HAL has also taken up the 
design and development of 
1200KW Turboshaft engine 
which would be used as 
power plant for three to six-
ton category helicopters. 
HTSE-1200 engine technology 
demonstrator is assembled and 
inaugural test run successfully 
carried out on February 12, 
2018. Maximum speed archived 
so far is 76% of the RPM. Engine 
light up under hot and cold 
conditions was successful.

Upgrades: Current upgrade 
programs include Jaguar 
DARIN-III upgrade, Mirage 
upgrade and Hawk i. 

g. Jaguar DARIN III Upgrade: 

Three aircraft have been 
inducted for design and 
development activities. Initial 
Operation Clearance (IOC) of 
Jaguar DARIN III was received in 
February 2017. 

All the flight trials towards 
Final Operation Clearance 
(FOC) of Jaguar DARIN III have 
been completed in December 
2018. Presently, the flight test 
report is awaited from IAF. 
Activities are in progress for 
Certification. Activities for 
Series Upgrade of Jaguar fleet 
have been initiated at HAL.

h. Mirage 2000 Upgrade: The 
first upgraded Mirage 2000 
aircraft by HAL to the IOC 
standard has been handed 
over to IAF on March 31, 2016 
and the first FOC upgraded 
Mirage-2000 aircraft flew on 
July 28, 2016 adhering to the 
schedule. FOC activities have 
been completed and FOC 
acceptance letter has been 
received from Air HQ in March 
2018. 

Service Clearance was 
accorded in May 2018. Series 
Upgrade of Mirage 2000 fleet 
has been initiated and is in 
progress at HAL. First upgraded 
aircraft with indigenous kits has 
been delivered in December 
2018.

i. Hawk-i: HAL has rolled out 
the first indigenously upgraded 
Hawk Mk 132 aircraft named 
as Hawk-i, with enhanced 
operational and training 
capabilities. Maiden flight 
of Hawk-i was successfully 
conducted on February 1, 2017. 
This programme was taken 
up by HAL in an effort to be 
self-reliant in matters such as 
integration of new sub-systems 
or modifications, obsolescence 
management of avionics 
systems and to enhance 
the aircraft operational and 
training capabilities of the 
Hawk aircraft. The aircraft was 
dedicated to the nation by the 
Defence Minister on August 26, 
2017.
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Forging Futuristic Indian Solutions
Spirit of Innovation has been the driving force 

behind the Kalyani Group, an Indian multi-national 
conglomerate with high technology, engineering 
and manufacturing capability across various critical 
sectors. They are in the forefront globalizing India, 
contributing a great deal in making “Made in India” a 
global high tech brand in the manufacturing industry. 
Baba Kalyani, Chairman of the Group and CMD of the 
group’s flagship Bharat Forge, speaks to Aeromag on 
the group’s transition from being a global leader in 
metal forming, forging, machining and metallurgy to 
creating the know-how and know-why of advanced 
weapon systems and futuristic artillery platforms, and 
becoming one of the leading private sector entities 
in India to be certified by Indian Ministry of Defence 
and Israel MOD for launch of ‘SECRET’ security 
classified programs. Excerpts from the interview:

Baba Kalyani
Chairman of the Group and CMD, 
Bharat Forge

How has your profile changed 
from being the largest forging 
company in the world to 
being one of the top three 
artillery gun manufacturers in 
international reckoning? 

The transition from being a 
supplier of critical components 
for defence industry to 
becoming a leading player 
in aerospace and defence 
industry in India, making it 
in India for the world with 
strategic partnership with 

global OEMs in Israel, Russia 
and Sweden.

Defence and aerospace 
are a natural progression 
for us. These are areas 
where we can leverage our 
existing capabilities in metal 
forming, forging, machining 
and metallurgy. There is 
tremendous potential here, 
especially with the product 
profile we have developed 
over the last few years. My 
Group has always been at the 

forefront of ‘Make in India’ 
and is committed towards 
establishing a vibrant defence 
industrial base in the country. 
In the past few years, we have 
invested sizeable resources 
to develop a wide range of 
products and technological 
capabilities to manufacture 
various critical items of defence 
systems, equipment and 
components; wherein we are 
targeting import substitution 
across all verticals through 
large scale indigenization. 
Continuous efforts in this sector 
have resulted in indigenously 
designed, developed and 
manufactured products. Our 
success in the field of Artillery 
and Land Systems is also an 
outcome of these efforts. 

With India’s Defence 
Acquisition Council approving 
procurement of your 
155mm/52 calibre Advanced 
Towed Artillery Gun Systems 
(ATAGS), what are its unique 
features and what’s the 
timeline for induction and 
production schedule?

ATAGS is a future battlefield 

solution. The performance 
of the system in terms of 
range, accuracy and mobility 
is unmatched. The Kalyani 
variant of ATAGS has created a 
new world record during firing 
at Pokhran. There are very 
few 155mm/52 cal Artillery 
gun systems in the world 
and ATAGS is far ahead than 
most of them performance 
wise. It is also extremely cost 
competitive than most of the 
solutions available in the world 
today. Most importantly, the 
complete ordnance has been 
‘Made in India’ by my group. 
World over, all the successful 
OEMs make their own 
ordnance. As a matter of fact, 
unless the ordnance of a gun 
is made in the country, you can 
never claim a gun to be truly 
‘Made in India’. The ordnance 
has successfully undergone 
proof firings in PXE Balasore at 
extreme high pressure close to 
568MPa which is the highest 
pressure recorded for artillery 
gun systems in the world. 
Other unique features include 
zero backlash electrical drives 
(hydro-electric gun system), 
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fully-automatic Ammunition 
Handling System (AHS), 
Advanced Electronic Steer by 
Wire system to provide best 
mobility, etc.

Also, the involvement of 
private industry by the DRDO at 
system level is a paradigm shift 
and has resulted in realising 
this state of the art weapon 
platform in the fastest time 
frame. More such initiatives 
will help realise the vision 
of self-reliance, establish a 
vibrant defence industrial base 
in the country and will give 
Impetus to Make in India. Most 
significant aspect of ATAGS 
development work is that it has 
resulted in bringing in “KNOW-
HOW” and “KNOW-WHY” of 
Most Advanced Artillery Gun 
Systems in India. This I believe, 
is the essence of “Make in 
India”, creating the know-how 
and know-why of advanced 
weapon systems in the country 
and thus make the country 
self-reliant.

The DAC approved 
procurement will go through 
its procurement cycle and it is 
expected that the orders will 
be placed after the trials. The 
production schedule will be as 
per customer’s requirement. 
From our side, we can produce 
100 guns per year which can be 
further scaled up to 150 guns 
per year.

Among the five gun platforms 
that you showcased at the 

last DEFEXPO in Chennai, 
the so called futuristic Ultra-
Light Howitzer artillery gun 
– Advanced Hybrid Recoil that 
can be lifted by helicopter, 
made in titanium and steel, 
grabbed much attention. What 
are the highlights on these 
indigenous product lines?

Our approach in development 
of Future Artillery Platforms 
has been application based 
and not program based. We 
are not developing guns 
against a particular program. 
But, during our interactions 
with the Army, we understand 
what their challenges are in 
operating at higher altitudes, 
rough terrains, etc. and then 
design a product that attempts 
to resolve all those issues. We 
are thus developing products 
with higher strength yet lighter 
in weight, reduced recoil forces 
enhancing stability, optimal 
structure and several such. 
Again, such an approach is 
possible only because we 
now have complete “know-
how” and “know-why” of 
Artillery Systems within the 
organization, capable of 
offering “solutions” to our 
customer, Indian Army/MoD. 

Mountain Artillery Gun 
(MArG) is a 155 mm / 39 caliber 
long-range field Ultra-Light 
Howitzer (ULH) in towed 
version. MArG comes in two 
variants - Steel and Titanium. 
The steel version weighs about 
6.8 tons and the Titanium 

version weighs less than 5 tons. 
This breakthrough has been 
achieved through innovative 
design and use of lightweight, 
high strength alloys for many 
sub-assemblies. MArG can be 
towed and is able to travel 
on black top or cross-country 
terrain at speed up to 60 km/h 
and 24 km/h respectively. It 
can be transported by existing 
railway or current tactical air 
transport. The semi-automatic 
Breech operating system & 
projectile loading system 
enables the gun to fire at a high 
rate of fire and to minimize 
human fatigue. MArG can fire 
complete family of in service 
ammunition including standard 
NATO ammunitions along 
with in service charge system, 
including Bi-Modular charge 
system (BMCS). It is capable of 
firing 24.7 km range and with 
assisted ammunition it can go 
30Kms. It is designed for all 
terrain conditions, particularly 
mountainous region, where 
gun towing is very difficult. 
Being lightweight, it can be 
transported with helicopters 
and can easily be deployed in 
hilly areas. A third variant is 
also underway – Super ULH, 
which incorporates the hybrid 
recoil technology which further 
brings down the weight of the 
gun to 3.2 tons.

Could you tell us more on 
your technological, strategic 
partnership and joint ventures 
with Israel’s Rafael Advanced 
Defence Systems and Elbit 
System? 

We are working on a number 
of joint ventures and strategic 
partnerships with global OEMs 
in order to bring in technology 
and undertake joint production 
and manufacturing in India, 
as part of our commitment 
to ‘Make in India’. We have 
two joint ventures, BF Elbit 
Advanced Systems with 
Elbit (Israel) for Artillery and 
Mortar systems and Kalyani 

Rafael Advanced Systems 
with Rafael (Israel) for Missile 
and Air Defence technology, 
BMP upgrade and Advanced 
Armour solutions.  Both the 
JVs are progressing well. In 
fact, KRAS is one of the fastest 
growing JVs today. With a 
state of the art manufacturing 
facility at Hyderabad spread 
across an area of 24,000 sq. ft, 
it is one of the leading private 
sector entities to be certified 
by Indian MOD and Israel 
MOD for launch of ‘SECRET’ 
security classified programs. 
While it currently awaits 
the SPIKE ATGM order (for 
which this facility was initially 
designed and established), it 
has successfully executed the 
production and integration of 
New Generation of Precision 
Weapon Systems (NGPGM) to 
be delivered to Indian Air force, 
thus achieving a turnover of INR 
100 Cr plus in its very first year 
of operation. KRAS will soon 
be establishing the MRSAM 
mid-section electronics line 
for manufacturing and testing, 
with indigenous sourcing. In 
the pipeline are plans to offer 
product support solution to 
Indian Defence Services by 
establishing an MRO for Missile 
systems supplied to Indian 
Air force and Indian Navy; 
potential cooperation with BDL 
for export market; leveraging 
the facility for manufacturing 
and testing of IR seeker which 
can also be utilized by DRDO 
and DPSUs. Overall, the JV 
potential is unfolding well and 
is in tune with the vision of its 
stake holders towards ‘Make in 

Armoured Troop Carrier

Jet Engine
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India’.

How about the small jet 
engine project, engines for 
UAVs and drones as well as 
heavy thrust engines for 
helicopters?

In line with our passion 
to develop indigenised 
solution, KCTI-120 is an ab-
initio engine and design and 
development started as a 
technology demonstrator. This 
engine has advancements in 
compressor, combustionand 
turbine stage. KCTI-120 can 
find applications in UAVs, short 
range subsonic missiles, light 
to ultra-light manned planes, 
etc.  This is a learning curve for 
us. We sent our engineers to 
Germany and the US to study 
before embarking on our own 
programme.

How would you assess the 
role of Indian private sector 
players like you in making India 
a global manufacturing hub 
– for instance, being a part of 
Boeing’s global supply chain 
for titanium flap track forgings 
for 737 series aircraft, and the 
like?

India is today the sixth largest 
economy in the world. The 
government estimates that we 
will be a 10 Trillion economy 
in the next 11-12 years and 
the third largest economy by 
size. I expect India to have a 
thriving manufacturing sector 
of about 1.5-2.0 Trillion USD, 
contributing 15-20% of our 
GDP which is 4-5 times of the 
current size of the sector. I am 
confident that a majority of 
this additional manufacturing 
value-add would come from 
the private industry from 
sectors like Electronics, 
Defence, Aerospace, Railways, 
Construction, Automotive 
among others. Private 
companies with its pool of 
management, scientific and 
technological skills, product 
innovation, technology 

upgradation, quality 
control, finance and human 
resource management, are 
best poised to lead India’s 
journey to become a global 
manufacturing hub. 

What exciting news do we 
have from your network of 
R&D Centres – for Defence 
Electronics, Tactical Systems, 
and Jet Propulsion Technology?

Innovation and technology 
have been the cornerstones 
of Kalyani Group’s strategy. 
We spend a significant share 
of profits every year on R&D. 
Our R&D centre houses 150-
200 people, all MTechs and 
PhD in materials, metallurgy, 
electronics, 3-D printing, nano-
technology, high precision 
gears, metal injection moulding 
etc. We have been working on 
several new technologies and 
have established world class 
technology centres and R&D 
hubs to aid development of 
advanced systems:

• Kalyani Centre for 
Technology & Innovation 
(2011), Pune

• Kalyani Centre for 
Manufacturing Innovation 
(2016), Pune

• Kalyani Centre for Tactical 
Systems & Controls (2015), 
Hyderabad

• Kalyani Centre for Jet 
Propulsion (2015), Bangalore

• Kalyani Centre for Electric 
Propulsion (2018), Nuneaton 
(UK)

• Kalyani Open Innovation 
Centre (2019), Israel

• Kalyani Centre for Microwave 
Technology (2019), Pune

The Defence Electronics 
incubation centre, placed at 
KCTI Pune, has developed 
ECARS – an autonomous UGV. 
We are working on seeker 
technology at our technology 
centre in Hyderabad. Our 
seeker is almost ready. It’s a 
KU band RF seeker. Once we 
master this technology we can 
develop derivatives of it. Jet 
propulsion centre at Bangalore 

is working on development of 
KCTI-120 and KCTI-160, which 
are to be tested further to idle 
speed and full speed conditions 
by next month.

Could you give us a sense of 
the scope of your collaborative 
ventures with DRDO besides 
that of land systems?

Our biggest programme with 
DRDO so far has been ATAGS. 
We are also working with 
them on small arms, FSAPDS 
ammunition, penetrator 
air bombs and many other 
programs. We will also work 
with them on future jet 
engines.

Moving on to the other major 
verticals of your businesses, 
how good are the global and 
domestic tractions for heavy 
trucks, commercial vehicles, 
passenger cars and automotive 
industrial sector?

For BFL, the year gone by has 
been the best year on record, 
with the highest ever revenue 
and profitability. This was 
based on strong growth across 
all geographies on the back 
of improved end markets and 
increased customer traction. 
Our new product pipeline, 
focused on transmission and 
driveline components, coupled 
with the investment in Nellore 
for setting up the Center for 
Light Weighting Technology, 
is expected to be a significant 
growth driver for the Company. 
We have adopted multiple 
measures (light-weighting of 
components, new product 
development focused on the 
entire powertrain, and emission 
solutions) to leverage emerging 

prospects arising from the 
technological upgradation 
required to meet the emission 
norm applicable from 2020. 
More importantly, these 
initiatives will enable further 
diversification of the revenue 
stream, creating resilience 
during downturns.

How is your export market 
growth – focussing on the 
defence and aerospace sector 
specially?

The export market for defence 
has shown good traction in 
the last year. We are executing 
export orders for Armoured 
Troop Carriers and various 
types of ammunition. A few 
neighbouring countries have 
also shown interest in our guns. 
We have received about six 
foreign delegations, all directed 
by the Ministry of Defence, 
in the last year alone.  We are 
expecting this to generate new 
export opportunities.

In aerospace, despite the long 
gestation period, we have been 
doing well, especially in the 
export market. We continue to 
supply components to major 
OEMs.

Shall we end this with a glance 
into some of your more exotic 
offerings – like unmanned 
underwater vehicles? How big 
is the scope for such systems?

Yes, it’s a recent development. 
We are looking at opportunities 
to expand our naval profile 
and Unmanned Underwater 
Vehicles is a step towards it. We 
have tied up with a technology 
partner to understand the 
system and work on it.
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BEL Aims High in Global Market 
through Offset Programme

The Offset programme has opened up not just 
more business for BEL but also opportunities to build 
world-class capabilities, improve the company’s 
technical know-how for self-sustainability, open new 
dimensions for indigenous research and development, 
to be part of the supply chain of big global players, 
increase the value of Brand BEL and its global outreach, 
bring in more partners for collaboration to enhance 
the technological skills as well as cut down the cost 
and time required for production by making the 
technology available in India itself, said Gowtama M V, 
Chairman and Managing Director, Bharat Electronics 
Limited. In an interview with Aeromag, he talks about 
BEL’s offset programmes and other focus areas.

Gowtama M V
CMD, BEL

Can you tell us about some of 
the new technologies that BEL 
is working on?

Research and Development 
(R&D) has been one of the 
core strengths of BEL. Various 
divisions of BEL are involved in 
the development of Strategic 
Components, Technology 
Modules, Subsystems, 
Products, Systems and System 
of Systems. Apart from in-
house efforts, BEL’s R&D 

engineers are working along 
with DRDO, ISRO, CSIR, other 
national research laboratories 
and academic institutes for 
joint development of state-of-
the-art products and systems. 

The major developments 
initiated are Next Generation 
Weapon Systems, Smart 
elements of Homeland 
Security, IIR Seekers, Command 
Control Software, On-the-
Move Satcom with low profile 

Antenna, Satcom Man Pack 
Terminal, Electronic Sub-
Systems for Twin Barrel 30 mm 
AD Gun, advanced system 
for Identification of Friend 
& Foe for Weapon Systems, 
Upgraded Voice Control and 
Communication systems, 
Coastal Situation Awareness 
Radar, Ultra Light-Weight 
Shelter and Modular High 
Altitude Shelters. BEL is also 
working on new technology 
areas like Artificial Intelligence, 
Internet of Things, Robotics, 
Big Data Analytics, Cyber 
Security, etc.

How is your order book 
position? What is the growth 
that you are targeting in the 
next few years?

The order book of BEL as 
on January 31, 2019, is about 
Rs.50,000 crores. Defence 
continues to be BEL’s main 
business, contributing close 
to 80% of its revenues. We are 
anticipating a revenue growth 
in the range of 12% to 15% in 
the next two to three years. 

Can you please update us on 
the status of missile projects 
like Akash, LRSAM, QRSAM, 
etc.?

DRDO is having discussions 
with the users for finalising QRs 
for the Akash Mk2 project. In 
the case of the LRSAM project, 
BEL has received orders for 11 
numbers from GRSE and MDL 
for P15B and P17A class of ships. 
BEL has also entered into a 
work share agreement with IAI, 
Israel, for executing the order. 
Presently, manufacturing is 
under progress at BEL and IAI 
and the 1st system is planned 
for dispatch by March 2020. 
QRSAM is under development 
with various labs of DRDO.

Can you please tell us about 
BEL’s plans in the area of 
Offsets?  

The Offset programme has 
opened up not just more 
business for BEL but also 
opportunities to build world-
class capabilities, improve the 
Company’s technical know-
how for self-sustainability, open 
new dimensions for indigenous 
research and development, 
to be part of the supply chain 
of big global players, increase 
the value of Brand BEL and its 
global outreach, bring in more 
partners for collaboration to 
enhance the technological 
skills as well as cut down the 
cost and time required for 
production by making the 
technology available in India 
itself. However, Offsets have 
also intensified competition 
between various Indian 
companies, thus, making it a 
necessity for BEL to develop 
and maintain skill, talent and 
competency on par with global 
trends and demands. 

What steps are you taking to 
design and develop state-of-
the-art EW systems?

DRDO and BEL are 
indigenously developing the 
Electronic Warfare Suite for 
fighter aircraft and helicopters. 
BEL is also executing EW 
upgrade programmes for 
various fighter aircraft. 

BEL has executed the land-
based EW system, Integrated 
Electronic Warfare System, 
for the Indian Army. BEL is 
also executing ground-based 
EW system for the Indian Air 
Force. BEL is expanding its 
EW manufacturing facilities at 
Ibrahimpatnam, exclusively for 
land-based EW systems and is 
also planning to set up a test 
range. 
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Satellites, UAVs and Myriad 
Breakthroughs

Alpha Design Technologies Limited (ADTL), 
with guidance from ISRO, has sent its own 
Satellite into outer space. Col. H S Shankar, 
Founder and Chairman and Managing Director 
of ADTL, says his cup of joy is overflowing as 
he recounts in an interview with Aeromag 
how he nurtured from a team of three 
people a defence and avionics equipment 
and systems manufacturing firm to become 
a dynamic leader of a consortium of MSMEs 
spawning a huge private sector space industry 
in the country and strategic partner with 
some of the defence and aerospace majors 
in the world. Excerpts from the interview:

Col. H S Shankar
Founder, Chairman &
Managing Director, ADTL

Let’s begin with your 
trailblazing navigation satellite 
project with ISRO – how have 
you broken the space barrier 
for the Medium scale private 
industry? What’s next in line 
with satellite launches and 
integrated space services?

Col. H S Shankar: ADTL has 
again won additional major 
projects from ISRO for making 
9+6 Satellites (Medium & Large 
sized) in next 3+2 years.  In 
addition, ADTL is planning to 
establish its own AIT facilities 
for medium and small sized 
satellites.  Another major 
development is establishment 
of more than 1,000 ground 
Satellite Receiving Terminals in 
nine North Eastern States and 
Andaman & Nicobar in India 
and SAARC countries, etc.

Could you give us an overview 
of your growth from a defence 
and avionics equipment and 
systems manufacturer to a 
dynamic leader of a consortium 
of MSMEs spawning a huge 
private sector space industry 
in the country and strategic 
partner with some of the 
defence and aerospace majors 
in the world. What are the new 
international breakthroughs?

It is our view that if all 
MSMEs work on a Consortium 
basis, sharing each other’s 
capabilities and costs 
involved in developing the 
equipment/trials, evaluations, 
etc, it is possible to meet the 
expectations of Defence Forces 
in terms of lower costs, shorter 
delivery time and, of course, 
stringent specifications/quality 

of the products.
On the international scenario, 

ADTL has, through its JVC 
with ELBIT, Israel, is having 
confirmed Export orders worth 
Rs.105.00 Cr (US$ 15.0 Mn). Also, 
initiatives have been taken 
for export of Thermal Imager 
based Fire Control Systems 
(TIFCS) for Tanks to South East 
Asian Countries.

Colonel, share with us some 
insights from your personal 
saga – winning Vishista Seva 
Medal from President of India 
for developing Night-Firing 
capabilities to Tigercat Missiles 
during 1971 Army Operations 
with Pakistan and later being 
the director for Research and 
Development with Bharat 
Electronics Limited inspiring 
your vision and influencing 
your philosophy in founding 
the new manufacturing units 
and R and D Centres…

The journey from the time 
of joining Army as a 21-year-
old young engineer during 
1964 and after commissioning, 
taking part in 1965 and 1971 
Operations has been full of 

interesting and professionally 
satisfying experience.  This 
Army service was also 
recognized by Government of 
India by way of awarding the 
Vishista Seva Medal.  After 22 
years in Army, I joined BEL and 
rose to be the Director R&D 
for seven years, during which 
period, I was fortunate to be 
associated with production 
of first lot of 75,000 Electronic 
Voting Machines at BEL.  On 
retirement from BEL, we 
started this Company, Alpha 
Design Technologies, with 
me as CMD, which has grown 
from a team of three people 
to a company of 1,116 people. 
The biggest achievement at 
ADTL has been to send our own 
Satellite with guidance from 
ISRO to outer space (IRNSS 1i 
which joined the constellation 
of 7 Satellites to provide Indian 
GPS and Navigation data).  So, 
as for me, as an individual, 
having been associated with 
EVM and Satellite, my cup of joy 
is, indeed, full!

What are the new 
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developments on your 
joint venture with Israel’s 
Elbit Security Systems for 
manufacturing UAVs and 
opto-electronics equipment? 
What are the major critical 
technologies being developed 
at the R and D Centre of 
Excellence in association with 
Elbit?

Two major UAV versions – Sky 
Lark (Mini UAV), which is now 
taking part in High Altitude 
Trials in Ladakh, and Sky Striker, 
which is a UAV having target 
destruction capability, are 
the two important projects in 
the JVC.  In addition, a newer 
version of Commander’s 
Panoromic Sight (COAPS), new 
Gunner’s TI Sight, etc., are of 
international standards and 
are being manufactured and 
exported.

As more and more OEMs and 

multinational ventures opt 
for manufacturing bases and 
supply chains in India, how 
does it reflect on the growth 
of indigenization and Make 
in India initiative – especially 
from your perspective on 
developing Indian and global 
markets?

It only indicates the positivity 
and effectiveness of Make-
in-India initiative of the 
Government of India.  Success 
achieved by us and few more 
Companies in MSME sector is 
being exploited for exports 
from India, which is very 
encouraging indeed.

You have indicated about 
projects on Light Weight Laser 
Target Designators and Missile 
Launch Detection System. 
Could you tell us more on your 
major commitments with the 
Indian Air Force?

Three years back, we had 
supplied 60 Low Weight Laser 
Target Designators (LWPLTD) 
to IAF and they have been 
functioning well.  We also have 
a Contract with the Ministry 
of Defence for supply of 113 
Nos Laser Target Designators, 
to the Army, which will be 
indigenously manufactured 
and supplied during 2019-
20.  Similarly, Missile Launch 
Detection System (MILDS) has 
been a success story.  More 
than 370 MILDS have been 
indigenously made, supplied 
and fitted on 69 Cheetah 
helicopters for their protection 
from shoulder fired missile.  We 
are now been tasked to do the 
same for Mi-17V5 Helicopters 
during 2019-21.

How about your foray into the 
Indian Navy?

We have made limited entry 
into Navy by offering to them 
– along with Adani Aerospace 
& Defence Systems, an 
upgradation scheme for Naval 
Utility Helicopters (NUH). Our 
R&D has worked with WESEE 
on developing Core Module 
for Navy’s SDR. We have also 
supplied to Navy, Night Vision 
Binoculars, monoculars, reflex 
Sights, etc. We are also working 
on Indigenous IFF for Navy and 
our 1 Kw HF Transmitter has 
been trial evaluated by Navy 
recently.

Your forte is the supplies to 
the Army and Para Military 
Forces. What are the most 
exciting developments in that 
front, and your collaboration 
with DRDO?

Exciting projects for the 
Army include Thermal Imager 
based Fire Control Systems for 
T-72 and BMPs. For the IAF, in 
addition to upgrading 90 Mi-
17 Helicopters, ADTL also is 
working together with CABS, 
DRDO in developing Mk XII 
Interrogator, Transponder 
and Combined Interrogator 

in Transponder (CIT) for Army, 
Navy and IAF.  We worked 
together with CAIR, DRDO, in 
co-developing this.

Tell us more on the offsets 
and direct exports. Which 
are the most innovative 
avenues and some of the most 
promising prospects in niche 
and emerging technologies for 
global markets?

We are one of the most 
successful Offset Partners to 
many OEMs based in Israel and 
Russia. We also carry out direct 
exports as full equipment/
systems and also sub-units.

What are your new expansion 
plans – new manufacturing 
campuses in Karnataka and 
other states?

We have got five acres of land 
allocated to us in Aerospace 
SEZ area (behind Bangalore 
Airport). We are constructing 
a new building with R&D and 
manufacturing infrastructure 
and we plan to focus all our 
exports – both from ADTL and 
ELBIT from our SEZ building.

Could you give us some 
glimpses on the order book, 
single most rewarding deals, 
timeline for induction of your 
iconic systems in our defence 
forces?

 We are fortunate in having a 
confirmed Order Book (either, 
confirmed Orders or have 
become L1 during bid openings 
at MoD) of Rs. 2,400.0 Cr for 
next few years.  These will be 
introduced into Service during 
2019–20 and beyond.

What international targets 
have you set your sights on – 
for now and the future ahead?

At present, our exports are 
about 50% of total sales of the 
Company. This healthy trend 
(50% for Indian market and 
50% for non-Domestic) will 
be maintained and further 
improved in years to come.
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India and Israel have been 
historically engaged in major 
joint defence programmes. 
One among them is the USD 
2 billion worth missile deal for 
supplying advanced medium-
range surface-to-air missiles 
(MRSAM) to India. Could you 
describe the present status of 
this programme?

MRSAM is an advanced air 
and missile defence system, a 
unique joint development by 
IAI (Israel Aerospace Industries) 
and DRDO in collaboration 
with various Indian companies. 
The recent contracts IAI signed, 
to be executed with the Navy, 

will be carried out along with 
the Indian PSU BEL, which 
serves as the main contractor in 
these projects.

The system comprises 
advanced phased-array radar 
(MF-STAR), a command and 
control system, launchers 
and missiles, and provides 
protection against a variety 
of aerial, naval and airborne 
threats. It is operational with 
the Indian Air Force, the Indian 
Navy and the Israel defence 
forces, and in the near future 
with the Indian Army. Prior 
to signing the contract, the 
system was successfully tested 

IAI’s India Connection Going 
from Strength to Strength

IAI (Israel Aerospace Industries) and various Indian 
companies have been cooperating on several 
major defence and aerospace projects. While 
India has been looking at Israel for adopting the 
latest technologies, Israel considers India as one 
of its biggest partners. Shalom Revivo, VP Sales & 
Marketing, India; Corporate International Marketing, 
IAI HDQ speaks on IAI’s significant projects in India

Shalom Revivo
VP Sales & Marketing, India; Corporate International Marketing, IAI

aboard an Indian Navy ship, 
demonstrating its operational 
capabilities in a representative 
scenario with genuine target. 
All components of the weapon 
system successfully met the 
goals set to them.

IAI had also announced 
that it would supply long-
range air and missile defence 
systems (LRSAM) for India’s first 
indigenous aircraft carrier. How 
has this project proceeded?

While the MRSAM system 
is already operational with 
the Indian Air Force, the 
Indian Navy and the Israel 
defence forces, it will be part 
of the Indian Army soon. The 
accumulated vast experience 
in all MRSAM projects will be a 
huge advantage for India and 
for the local industry. IAI is very 
proud to work on the India’s 
first indigenous aircraft carrier 
project along with our partners 
and to share the knowledge 
and technologies on this 
specific program as well. The 
program is moving on track as 
we planned.

Among Israel’s defence deals 
with India is the supply of 
Barak 8 air and missile defence 
systems for warships. Could 
you elaborate on this project 
carried out along with Bharat 
Electronics Limited ?

MRSAM is a state-of-the-
art advanced air and missile 
defence system already in 
service with huge satisfaction 
of our customers. The recent 
contracts IAI signed, to be 
executed with the Navy, 
will be carried out with BEL, 
as mentioned earlier. The 
cooperation between IAI and 
BEL on these projects is very 
good for the benefit of all 
parties involved.

Another India-Israel joint 
project is a missile system 
developed by IAI, DRDO and 
Israeli Administration for the 
Development of Weapons and 
Technological Infrastructure, 
Elta Systems, Rafael and other 
Indian defence companies. The 
system is to be procured by 
the Israeli Navy. Could you give 
more details?

MRSAM system comprises 
advanced phased-array radar 
(MF-STAR), a command and 
control system, launchers 
and missiles, and provides 
protection against a variety 
of aerial, naval and airborne 
threats.

Prior to signing the contract, 
the system was successfully 
tested aboard an Indian Navy 
ship. All aspects of the weapon 
system successfully met the 
requirements.

Israel is cooperating with 
private defence companies 
in India also. One is the 
partnership between Tech 
Mahindra & IAI subsidiary 
ELTA Systems to provide cyber 
solutions and services to 
government and enterprise 
customers around the world. 
How has this project evolved?

IAI ELTA, globally recognized 
as one of Israel’s leading 
cyber security companies, has 
partnered with Tech Mahindra 
to combine IAI‘s national-grade 
cyber security technologies 
and Tech Mahindra’s domain 
expertise across industries and 
verticals, to provide cutting-
edge cyber solutions and 
services to government and 
enterprise customers in India 
mainly. At the moment few 
projects are being examined 
for collaboration between the 
parties.
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VSMPO-AVISMA 
Corporation is the 
world’s largest 

manufacturer of titanium, its 
alloys and titanium products 
the principal consumer of 
which is the aerospace industry 
including aircraft construction, 
engine building and rocket 

production. Approximately 
70% of all VSMPO products are 
manufactured for aerospace 
industry. VSMPO-AVISMA 
Corporation’s partners are the 
world’s leading aircraft and 
engine building companies: 
Boeing, Airbus, EMBRAER, 
Bombardier, COMAC, Rolls-

Royce, GE, P&W, Honeywell, 
Safran Aircraft Engines, Safran 
Aero Boosters, Safran Landing 
Systems, UTC Aerospace 
Systems, etc. and Russian 
aerospace enterprises and 
companies. VSMPO-AVISMA 
Corporation has the long-term 
agreements on the different 
titanium alloy product supply 
with most of the partners.

The Corporation pays 
the main attention to the 
development of the high 
value added titanium alloy 
product manufacturing: rough 
machined complex-shaped 
Landing Gear forgings and 
structural forgings, thin sheets, 
creep-annealed plates and 
seamless tubes. Now VSMPO-
AVISMA Corporation supplies 
about 2000 forging part 
numbers to international and 
internal markets. This quantity 
is growing and it makes 
titanium more important for 
the aircraft industry.

The strict requirements 
are imposed to the quality 
characteristics of aircraft 
and engine articles because 
the flight safety and the life 
cycle of aircraft assemblies 
and components directly 
depend on it. VSMPO-
AVISMA Corporation’s Quality 
Management System was 
recognized by the world’s main 

aircraft and engine building 
companies and confirmed by 
300 international certificates of 
Quality Management System. 
The Corporation is one of three 
Russian companies accredited 
by Nadcap in aerospace 
industry.

In September, 2018, VSMPO-
AVISMA Corporation and 
Boeing opened a new plant 
for titanium part production 
for American aircrafts. “Our 
cooperation with Boeing goes 
back to the quarter of the 
century. The first site of our 
joint venture has already been 
successfully working and today 
we are opening the second site, 
and it is the successive step to 
expand our partnership and 
production levels, develop 
technologies and generally 
straighten our cooperation”, 
– Mikhail V. Voevodin, CEO of 
VSMPO-AVISMA Corporation. 

In January, 2019, Airbus 
suppliers conducted the 
conference as a part of SQIP 
(Supplier Quality Improvement 
Program) in Toulouse (France) 
on which our Corporation 
received the award of the 
Best Performer following the 
work results during 2018. 
It is the first time when the 
Russian company receives such 
prestigious award. 

VSMPO-AVISMA – Global Leader 
 of Titanium Products
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Navratna Defence PSU Bharat 
Electronics Limited (BEL) and 
Bharat Forge Limited (BFL) 

entered into an MoU for strategic co-
operation in the field of Defence and 
Aerospace products/systems to jointly 
capitalise on the emerging opportunities in 
the domestic market, leveraging the policy 
initiatives of the Indian Government such 
as Make in India.

The MoU signed during Aero India will 
also enable BEL and Bharat Forge to make 
joint efforts to seize the opportunities 
available in the global markets for export 
of Defence products/systems produced 
by the individual companies or jointly 
developed and produced by the two 

companies, leveraging on the Export 
Promotion Policy of the Ministry of 
Defence, Government of India.

BEL has expertise in the design, 
development, engineering and 
manufacture of Radar & Weapon Systems, 
NCS and Communication systems, 
Electronic Warfare & Avionics, Naval 
Systems, Electro-optic products, Tank 
Electronics & Gun Systems, Satcom 
Systems, Homeland Security & Smart City 
solutions, Strategic Components and select 
non-Defence products.

Bharat Forge is the flagship company of 
the Kalyani Group and a global provider 
of high performance, innovative, safety 
& critical components and solutions 

to various industrial sectors including 
Defence, Aerospace, Automotive, Railways, 
Power, Construction & Mining, Marine and 
Oil & Gas. In its Defence profile, Bharat Forge 
has expertise in design, development, 
engineering and manufacturing in systems 
and sub-systems space for Artillery Guns, 
Armoured Fighting Vehicles, Protected 
Vehicles, Ammunition, Defence Electronics 
and Small Arms. 

Anandi Ramalingam, Director (Marketing), 
BEL, and Rajinder Singh Bhatia, President 
& CEO (Defence & Aerospace), Bharat 
Forge, signed the MoU documents in the 
presence of Baba Kalyani, Chairman and 
Managing Director, Bharat Forge, and other 
senior officers of BEL and Bharat Forge. 

BEL signs MoU with Bharat Forge

Anandi Ramalingam, Director (Marketing), BEL, and Rajinder Singh Bhatia, President & CEO (Defence & Aerospace), Bharat Forge, with 
senior officers of BEL and Bharat Forge during the MoU signing.

BEML and Lockheed Martin Sign Partnership Agreement

BEML Ltd., a leading Public Sector 
Undertaking under Ministry of 
Defence, and US based Lockheed 

Martin Aeronautics Company signed a 
‘Certificate of Partnership’ during the 
Aero India. This step opens avenues for 
collaboration between the two companies 

to explore manufacturing of support 
equipment in aerospace.

The certificate of partnership was signed 
by Deepak Kumar Hota, Chairman & 
Managing Director, BEML and Dr. Vivek 
Lall, Vice President Business Development, 
Lockheed Martin Aeronautics Company, 

India. 
BEML has designed and developed 

various ground handling and ground 
support equipment for the ‘Tejas’ project. 
BEML also manufactures Aircraft Towing 
Tractor, Crash-fire Tender, Aero-bridges 
and intricate varieties of installation and 
removal equipment for usage in airports. 

The BEML Aerospace Division has state-
of-the-art manufacturing facilities such 
as Precision Machining and fabrication 
of exotic alloys. The Division boasts 
NABL accredited Metrology, testing and 
inspection facilities. BEML is exploring 
global and domestic opportunities and 
benefit from the offset policy laid down for 
defence procurement by GOI. 
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Dynamatic Technologies has handed over the 100th Ship Set of Airbus A330 
Family Flap-Track-Beams to Airbus in the presence of Klaus Richter, Executive 
Vice President & Head of Procurement, Airbus during Aero India 2019.

Dynamatic is a Tier 1 supplier for Airbus for A330 Family Flap-Track-Beams. It has created 
a global footprint in manufacturing of detail parts in the UK and assembly in India. 
Dynamatics has worked closely with major aircraft manufacturers to establish advanced 
manufacturing capabilities in India, which is truly in consonance with the ‘Make in India’ 
program. 

 “We have industrialized the program by creating footprints in the UK and India.  Ramping-
up deliveries to reach 100 aircraft Ship Sets for Airbus is a tremendous achievement” says 
Udayant Malhoutra, CEO & Managing Director, Dynamatic Technologies Limited

 Dynamatic currently delivers close to 800 aircraft Ship Sets annually, making it, 
the largest producer of Flap-Track-Beams globally.  The flaps on the wings, which are 
instrumental in controlling the speed, direction and balance of the aircraft, move along 
high tech guide rails known as the Flap-Track-Beams. 

“Make in India’ is at the heart of our business strategy. Our partnership with Dynamatics 
exemplifies our commitment towards setting up an aerospace ecosystem in India,” said 
Anand E Stanley, President & Managing Director, Airbus India & South Asia. “With these 
types of partnerships, annual sourcing of Airbus from India has exceeded US $550million 
from more than 45 suppliers.” 

Dynamatic Delivers 100th Ship Set of 
A330 Family Flap Track Beams

Rafael unveils a new long-range 
stand-off air-to-surface missile 
“Rocks” at Aero India in Bengaluru.

“Rocks” is an advanced, extended 
stand-off range air-to-surface missile, 
which may be used against high value 
targets, stationary and re-locatable, even 
in theaters where the enemy employs 
effective GPS countermeasures.

Equipped with either a penetration or 
blast fragmentation warhead, the missile 
can destroy above-ground or well-
defended underground targets in heavily 
surface-to-air-defended areas.

“Rocks” launched at a very significant 
standoff range, well outside of the enemy’s 
air-defence coverage area and performs 
a high velocity trajectory towards the 
target. This minimizes the launch aircraft 
exposure to threats, as well as improves 
the strike success rate. 

“Rocks” uses its INS/GPS for midcourse 
navigation, while homing on to the target 
is performed by using its EO seeker and 
advanced image processing algorithms, 
which ensures hitting targets with great 
precision, overcoming GPS jamming or 
denial. 

“Rocks” provides a cutting edge and cost-
effective solution that combines several 
combat-proven technologies inherited 
from our latest generation SPICE system. 
Rocks effectively answers a growing 
demand for long range, GPS-independent 
Air-to-Ground precision strike capability”, 
said Yuval Miller, Executive Vice-President 
and General-Manager of Rafael’s Air & 
C4ISR Systems Division.

Rafael unveils 
“Rocks”  

long range missile

Deepak Kumar Hota, Chairman & 
Managing  Director, BEML was awarded 
the prestigious ‘World HRD Congress 

Award  with CEO HR Orientation Award from ET 
NOW, for his excellent services rendered in the 
area of Human Resource Development.

Hota is an alumnus from St. Stephens College, 
New Delhi and a Post Graduate in Personnel 
Management in Industrial Relations from 
XLRI Jamshedpur. He has more than 35 years 
industry experience including over five years of 
Board experience.  As the CEO of BEML Limited, 
he initiated various innovative measures for 
expansion of business, indigenization, R&D, cost 
control etc., in addition to HRD and continuously 
striving to take the Company to greater heights.

HR Award for BEML CMD
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HENSOLDT showcases its counter-
UAV system Xpeller which 
detects illicit intrusions of 

Unmanned Aerial Vehicles (UAVs) over 
critical areas even at long ranges and offers 
countermeasures minimizing the risk of 
collateral damage at Avalon Airshow. 

“Globally, incidents with universally 
available small drones have revealed 
a security gap with regards to critical 
installations such as military barracks, 
airports or events”, says Nathan Manzi, 
head of Asia Pacific at HENSOLDT. “As 
a specialist in defence electronics, we 

have designed and provide a technical 
solution that meets the customer need: an 
integrated CONOPS; interfacing to other 
operational systems; lowest false alarms; no 
compromise to existing available spectrum 
and most importantly discretion.  

The modular Xpeller product family 
includes various sensors such as radar 
systems and cameras as well as direction 
finders and jammers. Xpeller uses the 
sensors to rapidly detect and identify a 
drone and assess its threat potential at 
ranges from a few hundred metres up 
to several kilometres. This enables the 
operator to take timely and appropriate 
action against a possible threat. The 
modular Xpeller system concept allows 
customised solutions to be created by 
combining individual devices from the 
product family depending on customer 
requirements and the local conditions. 

Bharat Electronics Limited (BEL) 
and Elettronica SpA (ELT), Italy, 
has entered into an MoU for 

Joint Development, Commercialisation 
and Production of New Generation EW 
Surveillance Systems.  

Anandi Ramalingam, Director (Marketing), 
BEL, Domitilla Benigni, Chief Operating 
Officer, ELT, and Irmin Menscher, Vice 
President, Elisra, Israel, signed the MoU 
documents in the presence of Gowtama 
M V, CMD, BEL, and other senior officers of 

BEL. 
The MoU will enable BEL and ELT to jointly 

develop new generation EW Surveillance 
Systems to meet the Global requirements. 

BEL has expertise in the design, 
development, engineering and 
manufacture of Electronic Warfare & 
Avionics, Radar & Weapon Systems, NCS 
and Communication systems, Naval 
Systems, Electro-optic products, Tank 
Electronics & Gun Systems, Satcom 
Systems, Homeland Security & Smart City 

solutions, Strategic Components and select 
non-Defence products.

ELETTRONICA is a World Leader in 
Electronic Warfare with a complete 
portfolio of state-of-the-art solutions to 
satisfy the most challenging requirements 
of modern operational scenarios. The 
solutions designed and manufactured 
by ELETTRONICA cover a wide range of 
applications and missions: ELINT, COMINT 
(SIGINT), ISR, INFRARED, Self-Protection, 
Electronic Attack.

HENSOLDT Showcases 
Counter-UAV System

BEL Signs MoU with Elettronica SpA (ELT)

Anandi Ramalingam, Director (Marketing), BEL, Domitilla Benigni, Chief Operating Officer, ELT, Irmin Menscher, Vice President, Elisra, 
Israel, with Mr Gowtama M V, CMD, BEL and other senior officers of BEL.
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THE UNMISSABLE
WORLDWIDE

 

EXHIBITION

08-12 JUNE 2020 / PARIS

French defence procurement agency 
(DGA) selects Thales Coast Watcher 
100 for surveillance of coastal 

waters near its two missile test sites. 
• Two Coast Watcher 100s to be delivered 

by the end of 2020. 
• High-performance Coast Watcher 

100 radar enables optimal detection of 
small maritime threats in challenging 
environments (high sea states, rain, etc.) 
and low-altitude airborne threats. 

The French defence procurement 
agency (DGA) has placed an order with 
Thales for two Coast Watcher 100s. This 

coastal surveillance radar is specially 
designed for the critically important role 
of protecting national coastlines from a 
broad array of threats. The radars will be 
installed at the DGA missile test ranges of 
Mediterranean Sea and Landes. Thales will 
provide thorough-life support and security 
maintenance for seven years. 

In today’s constantly changing world, 
the focus of maritime threat detection 
has shifted from blue-water operations to 
coastal and littoral zones. Protecting these 
zones is a complex challenge because 
such a wide range of risks and threats 

need to be considered (intrusion by hostile 
vessels and/or aircraft into sensitive areas, 
trafficking, shipping accidents, maritime 
pollution, etc.). This calls for improved 
maritime surveillance capabilities, 
especially to identify and track intelligent, 
rapid, highly manoeuvrable and often 
fleeting targets in all sea states. 

Developed, manufactured and installed 
by Thales, the Coast Watcher 100s will 
ensure optimal protection for tactical 
test areas, monitor maritime traffic in 
and around those areas and detect any 
intrusive threats.

Israel Aerospace Industries (IAI) is 
introducing ADA-O, an additional 
development in the ADA lineup, 

which addresses GPS jammers to ensure 
GPS availability for land platforms. The 
land platform can be readily integrated 
in a range of platforms, providing a 
unique operational response to help 
telecom, navigation and C&C systems. 
Easily installed and integrated on the 
end-user platform, it serves end-users on 
armored vehicles, artillery, C&C centers and 
communication carriers. 

In addition, IAI recently won a contract 
to provide the ADA system to an Asia-
pacific nation in a contract estimated at 
tens of millions of dollars. The systems to 
be supplied will be mounted on a range of 
air borne platforms in the client’s various 
arms. IAI was chosen for this intricate 
project following a lengthy assessment 
process of the avionic integration and in-
depth technical review of the ADA system 
performance. The win adds to other 
accomplishments scored by IAI’s MLM 

division, including MLM’s recent agreement 
with Honeywell for co-development of a 
jam-resistant Embedded GPS INS system 
(EGI), reinforcing IAI’s position as a national 
knowhow center.

Boaz Levy, General Manager and 
Executive VP of Israel Aerospace Industries 
(IAI) Systems, Missiles & Space Group, said, 
“ADA and its new derivative ADA-O for land 

platforms, is an important complement 
for every platform that uses GNSS 
receivers in general and GPS in particular 
and a vital tool for every modern army. 
Understanding the unique operational 
needs of land systems allowed us to 
perform the required modifications on IAI’s 
airborne Anti-Jam system so as to provide 
an advanced technological solution to the 
operational challenges facing the forces in 
the different platforms. We are proud to 
provide ADA and its derivatives to a range 
of customers worldwide; being confident 
ADA will provide full response to the 

challenges they face.”
In the beginning of 2017, IAI won Israeli 

Ministry of Defense tender on integration 
of anti-jamming systems in one of the 
key platforms of the Israeli air force. In 
this project, IAI provides Israeli air force a 
comprehensive solution based on a multi-
element antenna array, implementing CRPA 
technology. The system’s integration allows 
the avionic systems that rely on satellite 
navigation to persist in their mission 
despite jamming or disruption attempts 
with GPS jammers or other systems 
designed to block satellite navigation. Most 
navigation, communication and electronic 
warfare systems depend on continuous 
availability of GNSS 

(GPS) satellites. Despite this dependence, 
the majority of avionics systems is not 
equipped with anti-jam systems and is 
vulnerable to disruption by low-power 
jamming emitters. The system developed 
by IAI supports multiple satellite navigation 
systems (GNSS) constellations and features 
an advanced architecture and employs 
a range of advanced methods of digital 
signal processing. The system’s versatility 
makes it ideal for integration in a range 
of platforms including combat aircraft 
and helicopters, unmanned aircraft, land 
platforms such as tanks and armored 
vehicles, marine platforms and guiding 
munition.

IAI Unveils ADA-O to enable 
land platforms deal with GNSS anti-jammers

Operational system with customers in 
Israel and worldwide, ADA-O is currently 
deployed on a range of platforms, 
responding to the need in readily 
available GPS for land platforms.

IAI recently won a contract worth 
tens of millions of dollars for ADA 
systems for an Asia-Pacific nation

 Thales to supply two coastal surveillance radars 
for the French defence procurement agency
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Kalyani Group and Aeron Systems, a 
Pune based Smart Technology Company, 
developing indigenous Inertial Navigation 
Systems (INS) & Internet of Things 
(IoT) solutions, have agreed to explore 
investment options into Aeron Systems, 
with the former coming on board as a 
strategic investor. The potential investment 
from Kalyani Group will provide impetus 
to the development efforts of Aeron for 
indigenous Tactical and Navigation class 
Inertial Sensors and INS systems thereof. 

Aeron, a ten-year-old company is 
supplying its indigenously developed 
INS products for aircrafts, armoured 
vehicles, drones in the Defense sector 
and safety sensors for heavy vehicles in 
Automotive sector. Under its IoT product 
portfolio, Aeron offers high quality 
Wireless Data Loggers & Gateways along 
with environment monitoring solutions 
for smart agriculture, solar power plants, 
smart cities and industries. 

Backed by domain knowledge and 
proprietary technology, Aeron has 
been supplying globally competitive 
products with premium features to the 
Indian industry. Having made a mark in 
the domestic market, the Aeron is now 
expanding to markets in the Europe, 
Middle East and other countries in Asia.

Kalyani Group and Aeron Systems will 
explore joint development of precision 
motion systems for Defence, Aerospace & 
Automotive industries.

Kalyani Group is a 3 billion USD 
multinational conglomerate with 
high technology, engineering and 
manufacturing capabilities across 
critical sectors as Defence & Aerospace, 
Engineering, Steel, Automotive, Industrial 
Renewable Energy, Urban Infrastructure 
and Speciality Chemicals. The Group has 
been a flag bearer of ‘Make In India’ across 
sectors, including Defence & Aerospace.

Aeron Systems is a fast-growing tech 
company developing innovative solutions 
for global customers. Aeron has a decade 
long experience in offering a wide range of 
technology-driven products under Inertial 
Sensing and IIoT verticals.

The Su-30 MKI aircraft would be fitted with indigenously certified 3D printed fuel 
system elbow part for the first time using additive manufacturing technology. 

The certification was handed over by P Jayapal, CE (CEMILAC) to Arup Chatterjee, 
Director (Engg. and R&D) during Aero India.  The 3D printed fuel system elbow part is 
certified by CEMILAC. Dr TR Rajanna, CD (AERDC-HAL) handed over the certified elbow 
part to Huliraj RV, CD (AURDC-HAL) in the presence of R Madhavan, CMD, HAL.

As part of the Phase-IV Su-30 MKI manufacturing under Transfer of Technology from 
Russia, there is shortage of some castings for manufacturing the components. Owing 
to this HAL has chosen Fuel system elbow as a pilot component for fabrication through 
additive manufacturing process.

Kalyani Group 
Explores 

Investing in 
Aeron Systems

First Time, Indigenous 3D Printed 
Fuel System Elbow Part for Su-30MKI

HAL signed an MoU with CPWD for the execution of the stage 2 works of 
Infrastructure development works at its Green Field Helicopter factory in 
Tumakuru during Aero India. The MoU was signed by GVS Bhaskar, Chief  

Executive Officer, Helicopter Complex and Rajesh Jain, Chief Project Manager (CPM), HAL 
project zone, CPWD in the presence of R Madhavan, CMD, HAL.

The stage 2 works include development of infrastructure for structural assembly and 
equipping of helicopters at Tumakuru. The project will be executed in a phased manner.

V Natarajan, ED Helicopter Division, Ambuvelan, GM Helicopter Division, RK Soni, ADG 
CPWD, SN Rai, CE CPWD were present on the occasion.

The new Helicopter factory coming up in a 615 acres green field campus will be fully self-
sufficient for manufacturing full range of helicopters from 3 ton to 12 tons category and 
shall comprise of state of the art manufacturing, structural assembly, final assembly-line 
facilities, heli-runway, aerodrome, residential township for the staff, recreational facilities,  
a well-equipped training and development centre, etc.

HAL , CPWD Sign MOU 
for Helicopter Factory
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Rafael Advanced 
Defense Systems CEO, 
Major General (ret.) 

Yoav Har-Even, presented Chief 
Operations Officer of ASTRA 
RAFAEL COMSYS PVT LTD 
(ARC), Brigadier Ravi Hariharan 
with a $30 million purchase 
order for the manufacture, 
test-before-integration, and 
lifecycle support management 
for a complete set of the 
BNet Software Defined  Radio 
system for the Indian Air Force. 
This order is the first contract 
for ARC, the joint venture 
between Rafael and India’s 

Astra Microwave Products Ltd. 
 Rafael Advanced Defense 

Systems has a rich history 
of collaboration with India’s 
defense industries, resulting 
in multiple joint ventures, 
subsidiaries, as well as fruitful 
information sharing. These 
partnerships, over the past two 
decades, have led Rafael to 
invest over $250 million dollars 
in the country through its 
“Make in India” initiative. 

In 2017, Rafael was awarded 
a contract to supply the 
BNet advanced Software-
Defined Radios (SDR) to the 

Indian Air Force (IAF). ARC will 
manufacture and integrate 
these advanced radio systems 
onboard IAF aircraft, allowing 
for the digital exchange of 
tactical information. As a force 
multiplier, the systems will 
enable IAF pilots to engage the 
enemy beyond visual range, 
without being detected by 
their on-board sensors.

As part of the Make in India 
initiative, Rafael paired with 
Astra Microwave Products LTD 
to form ASTRA RAFAEL COMSYS 
PVT LTD (ARC). ARC looks at 
opportunities for indigenous 
production and supply of 
strategic electronics in the form 
of system and subsystems in 
the high technology domain 
of Tactical Communication 
Systems, Electronic Warfare and 
SIGINT. Located in Hyderabad, 
ARC employs roughly 200 local 
technical experts, and is a 49:51 
shareholding in favor of Astra 
Microwave. 

Additionally, Rafael entered 
into a Joint Venture with 

Kalyani Strategic Systems, 
forming KRAS – Kalyani 
Rafael Advanced Systems, 
in 2017. KRAS can undertake 
the integration and testing 
of equipment as per Mil 
Standards for weapon systems 
used for airborne applications. 
Additionally, it works towards 
developing weapon systems 
required by the Indian Defence 
Forces, as well as for export. 
Keeping with its commitment 
to Make in India, the 
partnership is a 49:51 division 
in favor of the Indian partner. 
KRAS is expected to employ 
roughly 250 technical experts 
by the year 2023. 

With a legacy of 70 years, 
Rafael Advanced Defense 
Systems Ltd. designs, develops, 
manufactures and supplies a 
wide range of state-of-the-art 
defense systems for air, land, 
sea, cyber defense and space 
applications for the Israeli 
Defense Forces and its defense 
establishments, as well as for 
international customers. 

HAL handed over first   
three ALHs as part 
of the 22 ALH MK III 

contract to the Indian Army 

during Aero India. 
HAL had entered into a 

contract with the Indian Army 
for 40 ALH (22 ALH Mk III and 

18 Mk IV Rudra) in August 
2017. Of the 22 helicopters, 
19 helicopters have already 
been produced and will be 
progressively delivered. The 
documents were handed 
over to Lt Gen Kanwal Kumar, 
Director General Army 
Aviation by GVS Bhaskar,  Chief 
Executive Officer, Helicopter 
Division in the presence of  R 
Madhavan, CMD, HAL. Officials 
from the Army, HAL, DGAQA 
and RCMA were present on the 
occasion.

The Advanced Light 
Helicopter (Dhruv) is a multi-

role, new generation helicopter 
in the 5.5-ton weight class, 
indigenously designed and 
developed by HAL. Powered by 
two Shakti engines, it provides 
superlative performance 
throughout its flight envelope. 
It is suited for a high-speed 
cruise, for rapid deployment 
and to maximize the area 
of operations. The basic 
helicopter is produced in skid 
version and wheeled version. 
In the wheeled version, options 
for fixed and retractable 
undercarriages are available.

HAL Hands Over Three ALHs 
to Indian Army Ahead of Schedule

Rafael Places $30 Million Order to ARC
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Modern radars are in general 
AESA radars due to their 
performance capabilities in 

spite of the higher cost.  Thanks to silicon 
technology, mammoth radar transmitters 
of the earlier days has shrunk considerably! 
Basically, a radar operates on the principle 
of transmitting a high power pulsed signal 
and receiving the reflections of the same 
from the targets (could be an aircraft or 
anything that reflects the EM wave). One 
can easily imagine that if the target is 
larger, then the reflection would be more.  
In other words, larger targets can be 
seen for a longer distance. The maximum 

distance up to which a radar can see a 
target is known as the Max-Range. For a 
given target size, the Max Range depends 
on the energy in the pulse (which means 
the pulse sent out by the radar should 
be narrow and tall having more power). 
Microwave tube amplifiers could do this 
effectively and hence they are used in the 
radars so far. However, with the advent of 
semiconductor amplifiers the scenario has 
changed. The power of semiconductor 
amplifiers are incomparable - Mega Watts 
to Watts (ratio of the order of a million!).  
Engineers found a way to combine these 
small powers in space, which means that 
if we use million semiconductor amplifiers 
and combine their power, then we can 
produce megawatt of power. The AESA 
radar precisely does that.

In India, both DRDO and ISRO started 
working on this technology for their 
respective applications since the nineties.  
ISRO’s requirement was low power but 
with the environmental qualification for 
space, their problems and the technology 
development was of different nature. The 
requirement of Electronics and Radar 
Development Establishment (LRDE) of 
DRDO, was for higher power. Therefore, 
they needed work in L-band (1GHz region) 
with liquid (water) cooled cold plate, 
which is a cooling arrangement to handle 
higher power. Though LRDE could make 
prototype transmit-receive modules, the 
building blocks of AESA radar, there were 
engineering issues like water clogging after 
an interval of non-operating periods. Then 

there was the Project L Star to develop 
an engineered version of this proto type 
improving all the deficiencies. Towards the 
end of 2010, the system was realized but 
could not meet the criteria to put on to the 
aircraft for airborne application. 

In the meantime, in 2004, Centre for 
Air-Borne Systems (CABS) of DRDO 
was sanctioned a programme to build 
an Indigenous Airborne Early warning 
and Control system (AEW&C) which is  
equivalent to the AWACS,  ERIEYE of M/s 
Ericson of Sweden.  The AEW&C system has 
an airborne AESA radar and the constraints 
under which it has to work are far more 
severe than any ground-based radar 
system. Some of the constraints are light 
weight and ruggedness. A light weight 
liquid-cooled system is virtually impossible 
and hence CABS in parallel looked at air-
cooled system to achieve the required 
ruggedness within the weight constraints. 
Therefore, CABS design resorted to 
distributed hot spots than concentrated 
hot spot with higher microwave power 
semiconductors. The design derived the 
required rf power with eight transmit-
receive (TR) modules, radiating through 
eight radiating elements and combining 
the rf power in space. This method of 
radiating through eight elements also 
helped in having the scanning capability 
in elevation also. Smooth scanning in 
elevation to correct the beam in its position 
against the roll of the aircraft is better than 
beam switching.  

To match the efficient air-cooled Transmit 

Dr S Christopher
Professor, IIT Madras
Former Secretary, 
Department of Defence R&D 
and Chairman DRDO

The Beginning of Indigenous Active 
Electronically Scanned Array Radars
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Receive Multi Module (TRMM), the slotted 
array was designed by CABS with the 
radome as clad to the antenna itself. 
This approach brought down the size 
and weight of the entire Active Antenna 
Array Unit (AAAU). This design of AAAU 
also brought in structural rigidity and 
reduction in drag as the projected area 
of the AAAU in the forward direction was 
less. The conventional sandwich radome is 
frequency dependent, the insertion loss is 
higher and varies with the scan angle while 
with the cladded radome of CABS, the 
insertion loss is less and variation with scan 
is practically nil. Therefore, this efficient air 
cooling-based AAAU which also enabled 
elevation scanning capability and robustly 
designed and developed by CABS as 
against that of LRDE, was unanimously 
selected by a committee of experts from 
Indian Institute of Science (IISc), National 
Aeronautical Laboratory (NAL), LRDE, the 
Users (IAF) and CABS in 2007. 

The AAAU, is equivalent to the 
combination of conventional radar’s 
transmitter alone with its high voltage 
power supplies, heat exchangers, receivers 
and antenna along with load-bearing 
primary structural members.  Therefore, 
the AAAU is the core for any ASEA radar, 

particularly, for airborne radars in terms of 
cost and complexity. CABS has patented 
their design for TRMM and LRDE has 
utilized the same for Ashlasha radar 
which is a ground-based radar, with CABS 
permission. Over the period, entire AESA 
technology has matured to the extent 
that several ground-based radars were 
subsequently designed by LRDE and 
presently, they are evaluating their radar 
for LCA Mk 1a. 

The AAAU has certification for 
airworthiness not only from Indian 
certification Authorities, Centre for Military 
Air worthiness Certification (CEMILAC) 
along with Director General Air worthiness 
Qualification Agency (DGAQA) of Ministry 
of Defence (MoD) of Government of India 
(GoI), but also from the Brazilian Military 
Airworthiness Certification Agency called 
(ANAC) as it is flying on top of the Brazilian 
Embraer EMB 145 aircraft. In India, the 
AAAU has gone through several trials on 
the ground and on air for both functional 
and air worthiness verification by IAF and 
certifying agency.  Also, it was integrated 
with the rest of the radar subsystems 
developed by LRDE such as Central unit 
(CU) and Radar processing unit (RPU). 
The CU has the exciter and the rest of the 

receiver chain beyond TR module and 
RPU does the signal and data processing.   
The air worthiness-qualified AESA radar 
of AEW&C system has undergone further 
rigorous flight trials over the years and has 
obtained acceptance of IAF and inducted 
into the Service. 

The indigenous AESA radar is highly 
economical and is extremely cost effective 
to maintain for long years of service in the 
Indian defence force.

This technology development over the 
years has led to business development for 
several MSMEs in addition to Public Sector 
Units (PSUs). M/s Bharat Electronics (BEL) 
PSU under MoD and M/s Astra Microwave, 
M/s Datapatterns, M/s Alpha Microwaves, 
M/s Mistral Systems are some of the private 
industries apart from the innumerable 
industries involved in various associated 
subsystems and component development. 
DRDO and ISRO along with these Indian 
Industries have brought in so much wealth 
of knowledge and job opportunities and 
therefore, we can in no way think of the 
beginning of indigenous AESA radars but 
only the end of imported AESA radars! Yet 
another glory to Make in India.

The author Dr S Christopher was the founder 
programme director and chief architect of 
this AEW&C programme from inspection till 
it end and saw to it the handing over to IAF 
as IOC configuration completed in 2017. The 
AEW&C India is one of its kind in the country 
only four other nations seems to have this 
technology.

Aero Vodochody, the Czech 
Aircaft manufacturing company 
celebrates its 100 years 

anniversary. The history of Aero started 
on the 25th of February 1919, just months 
after the foundation of independent 
Czechoslovakia. During its ten decades, 
Aero has produced around 11 thousand 
aircraft. Most of them have two things 
in common – they were military and 
dedicated to training. Those characteristics 
are relevant also to the new L-39NG, which 

made its first flight in December 2018.
From the very beginning, Aero focused 

on the development and production of 
aircraft and aircraft parts, as well as aircraft 
repairs. Already in 1919, Aero launched its 
first in-house produced aircraft, the Aero 
A-1. Soon, the Ministry of Defence ordered 
mass production of the aircraft, designed 
for military pilot training.

During 1920’s and 1930’s, the company 
expanded both in production and in 
product scale. Starting from a family of 
reconnaissance, bomber and training 
biplanes A-11 and A-12, followed by 
advanced bombers and trainers, civil 
transport aircraft used among others 
by the freshly founded Czechoslovak 
State Airlines, to several types of 

aircraft produced under foreign license. 
Czechoslovak military pilots soon became 
famous for breaking records and winning 
races in aircraft made in Aero.

The enhanced capabilities of the company 
were fully utilised and later developed 
during the German occupation, when Aero 
produced Focke-Wulf Fw 189 and Siebel 
Si 204 for the Luftwaffe. Immediately after 
the war ended, the nationalised Aero 
continued in the production and repairs 
of aircraft and manufactured modified 
German aircraft types for the Czechoslovak 
Air Force as well as civil aviation. Shortly 
after the war, a new remarkable indigenous 
type had been introduced - the high-
performance, twin-engine, all-metal Aero 
45 four-seater.

Aero Vodochody celebrates 100 years anniversary
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Aero India has glitches, but will continue to 
attract OEMs as opportunities are aplenty

That the 12th edition of Aero India 
2019 was jinxed may be overstating. 
That the show got talked about 

more for not what it had to offer, but for 
the incidents that happened says a lot on 
how we need to get our act right. Before 
we come to the incidents, let us look at the 
biennial event per se. There was so much 
uncertainty where one of Asia’s largest air 
show would be held. The announcement 
came in September 2018, leaving about five 
months time for organisers, exhibitors and 
other stakeholders to scramble up their act. 
This is not just done in international circles. 
If one looks at iconic aviation shows such as 
Le Bourget (Paris), Farnborough (London), 
Dubai and Singapore, the aviation sector 

precisely knows when it will be held two 
years in advance and as far as venue is 
concerned – it remains unchanged. But for 

some time, there has been a talk on shifting 
the venue from Bengaluru, previously 
known as Bangalore, which is the ideal 
place for hosting the show, since it is India’s 

aerospace hub.
There was talk that the show would move 

to Lucknow with the Uttar Pradesh Chief 
Minister, Yogi Adityanath putting pressure 
on the centre to host it there. We all know 
what has happened to DefExpo which 
since it moved away from Pragathi Maidan, 
Delhi, has been held in Goa (the Defence 
Minister then was Mr. Manohar Parikkar) 
and the last one in Chennai (the Defence 
Minister is Mrs. Nirmala Sitharaman who 
has her roots in Tamilnadu). Some have 
termed the ‘DefExpo’ as a travelling circus. 
The aviation community is praying that 
Aero India does not follow suit.

It would be appropriate if the government 
first freezes the venue for good. Secondly, 
the agencies which organise the mega 
event (in this case the Ministry of Defence 
and Hindustan Aeronautics Limited) have 
to do a lot in terms of organisational skills. 
The show itself is becoming more and 
more chaotic as the trade/ business visitor 
who is supposed to have the first three 
days exclusively for him or her is seen 
jostling for space with general visitors, 
including children. Nowhere in the world 
these kind of thing happen. The reason for 
it to become a mess is that the organisers 
dole out passes to various companies who 
in turn give it to their family members. The 
picnic begins from Day 1 itself. The last 
two days of the event which is kept open 
for the general public sees unprecedented 
footfalls, some going through with valid 

The Secretary, Department of Defence Research & Development, Chairman, Defence Research and Development Organisation (DRDO) 
and Director General, Aeronautical Development Agency (ADA), Dr. G. Satheesh Reddy handing over the Final Operational Clearance 
(FOC) for LCA Air Force Mk1 to the Chief of the Air Staff, Air Chief Marshal B.S. Dhanoa, in Bengaluru on February 20, 2019.
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entry tickets, some without. 
Coming to this edition, it was marred 

by an aerial accident during rehearsals 
involving the Surya Kiran Aerobatic Team 
wherein one pilot Wg Cdr Sahil Gandhi 
lost his life. And on another day, there was 
massive fire which gutted nearly 300 cars in 
the parking lot which had not been cleared 
of dry grass. It is hoped that there are 
lessons learnt from such incidents on how 
we need to organise mega events such as 
these.

Creating an aerospace eco-system
Be that as may, Aero India is coming of 

age, pushing one agenda aggressively 
and that is of ‘Make in India’. The growing 
participation by micro, small and medium 
enterprises (MSMEs) is helping build an 
eco-system for the sector. There were 
403 registered exhibitors of which 238 
were Indian companies and 165 foreign 
companies. The number of aircraft on 
display was 61. The Secretary, Department 
of Defence Production, Ajay Kumar clarified 
that the number of exhibitors and aircraft 
was more than the previous edition, 
disputing numbers given by journalists. 

Unlike in Paris, Farnborough and even 
Dubai where mega aircraft deals are 
announced, primarily by commercial 
planemakers such as Airbus, Boeing, 
Bombardier, Embraer and others, Aero 
India has never been the platform for that. 
Whatever deals that are announced are 
joint ventures, partnerships and the like. 

Airbus plans expansion in India
The President and Managing Director, 

Airbus India & South Asia, Anand Stanley 
said that Airbus is in commercial talks with 
the Indian government for replacement of 
the 56 Avro aircraft with C295 for which it 
plans to set up a unit in India. The location 
of the plant will be decided once the 
contract is signed. 

The C295 which is positioned as a multi-
utility aircraft can carry 71 troops and as 
medevac have on board 24 stretchers. 
“Once we win the contract, we will be 
fully manufacturing the aircraft here and 
begin the industrialisation process with 
Tatas.” It is expected to create 2,500 direct 
jobs and about 8,000 in the supply chain. 
“The factory here will be a facility for the 
entire world. The 56 Avro replacement is 

sufficient for us to set up the plant in India.”
In the last two years, Airbus has exported 

one billion dollars of multiple products 
from here and all non-offset related.” 
Besides production a lot of design is 
done here in Bangalore. “In four years, we 
have exported nearly 2 billion dollars of 
products to the world and last year alone 
550 million dollars of business.”

Mr. Anand said that “The market is huge 
as migration is the fundamental driver 
in the years to go by.” India is the second 
largest low cost aviation market and third 
largest domestic market in the world. 

MiG-35 too in the race
The Russians are also offering transfer 

of technology and co-production of the 
MiG-35. The Director General of JSC Russia 

The Chief of the Air Staff, Air Chief Marshal B.S. Dhanoa visiting the stalls and static display area, during the Aero India- 2019, at Air Force 
Station Yelahanka, Bengaluru on February 22, 2019.
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Aircraft Corporation, Mr. Illya Tarashenko 
said that the fighter will be built here in 
India with a joint venture partner. 

Multi-role fighter competition
With the Indian Air Force having made it 

clear that it is looking to buy 110 multi-role 
fighter aircraft, the competition is really 
hotting up. While Rafale thundered across 
Yelahanka skies, US aerospace and defence 
major Lockheed Martin unveiled its F-21 
fighter and said it would customize the 
aircraft as per IAF’s requirement. Lockheed 
Martin had earlier offered its F-16 aircraft 
is now pitching the F-21 stating that it will 
strengthen India’s path to an advanced 
airpower. Lockheed has got into a joint 
venture with Tata Advanced Systems. The 
other US giant, Boeing, has partnerned 
with HAL and Mahindra to promote the 
Super Hornet aircraft. 

HAL has big role to play
With such military needs, Hindustan 

Aeronautics Limited (HAL) has an onerous 
task on hand. According to its Chairman, 
R.Madhavan, HAL is looking forward to 
manufacturing the 110 medium multi-
role combat aircraft (MMRCA) here and is 
certainly not interested in offsets. Once 
the OEM gets finalized the Indian partner 
has to have capability to manufacture at 
least 40 per cent of the aircraft here and, he 
stated, that only HAL had that capability. 
“There is no shortage of capabilities.” 

On light combat aircraft (LCA) production, 
Mr. Madhavan said the MK1A will have its 

first flight 2022 and commercial production 
would be in three to four years from then. 
The price bid for the 83 MK1A by the Indian 
Air Force has not yet been opened. HAL is 
also looking at the export market, primarily 
to South Asia and African countries. After 
MK1A, it will be MK2 and AMCA (advanced 
medium combat aircraft) and the 
responsibility was with the Aeronautical 
Development Agency (ADA). “HAL will 
be the development and manufacturing 
partners with ADA. We will be involved in 
design. We are certainly interested in AMCA 
as it is in our line of business.” The Defence 
Research Development Organisation 
(DRDO) handed over the final operational 
clearance certificate to the Chief of Air Staff, 
Air Chief Marshal, B.S.Dhanao.

Saras long time in the making
Meanwhile, CSIR-National Aerospace 

Laboratories has been showcasing the 
much-delayed projets of Saras aircraft from 
both military and civilian applications.  The 
Saras PT1N has completed the first block of 
flights and few more flights are expected 
to take place by March 2019. CSIR-NAL has 
done a study to configure the aircraft from 
14 seats to 19 seats, sufficing all regulatory 
requirements of a light transport aircraft. 
With over 70 per cent indigenous content, 
Saras is expected to be cheaper by 20 to 25 
per cent than any imported aircraft in the 
same category as indigenous systems will 
be serviced, including spares within the 
country. 

Increasingly, Aero India is becoming 
a platform for partnerships; joint 
ventures and other mutually beneficial 
arrangements between OEMs and MSMEs. 
Aero India should further develop this 
niche and organize events accordingly, 
clear in its thinking that announcements 
of  ‘mega aircraft deals’ by planemakers 
are unlikely to happen in the future. Aero 
India’s strength is going to be ‘Make in 
India’ and India will continue to be a 
huge market both for military and civilian 
platforms. 
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India has been known to be 
a ‘soft power’. That image 
was shed recently when 

the Indian Air Force conducted 
air strikes in Pakistan, targeting 
terrorist camps. Prior to the air 
strikes, India has been battling 
terrorists in the Kashmir valley 
who have the backing of 
Pakistan which many experts 
have called it a failed-state. 
Pakistan and China have been 
India’s belligerent neighbours. 
To keep them at bay, India has 
to sustain a large military.

Largest military personnel
According to Global Fire 

Power, a defence consultancy 
firm, India ranks fourth in the 
world’s top militaries – after 
USA; Russia and China. Pakistan 
is ranked 13th. However, India 
has the largest number of 
military personnel (both active 
and reserve) at 4,207,250 while 
the number one military – USA 
has 2,363,675.  The mightiness 
of the military is a combination 
of men and weapons and other 

equipment. And, yes it has to 
be modern and sophisticated. 

Leaner and meaner 
is the new mantra

India is in the process of 

massive modernisation of 
its armed forces and there is 
already a talk of being lean and 
mean. Early March, the Minister 
of Defence, Mrs Nirmala 
Sitharaman approved the first 
batch of reforms in the Indian 
Army which include relocation 
of 229 officers to border areas 
from the Army headquarters 
in New Delhi; creation of a 
new post of Deputy Chief 
for Military Operations and 
Strategic Planning; and setting 
up new wings for vigilance 
and human rights issues. The 
move is basically to make the 
military leaner and meaner, 
while enhancing its combat 
capabilities, providing them 
with the latest of weapons and 
other equipment. The Minister 
also approved creation of a new 
information warfare wing in 
keeping the needs of the future 
battlefield, hybrid warfare 
and the proliferation of social 
media. The recent air strikes 

have shown how social media 
and also the conventional 
media of print and television 
have been influencing the way 
things are played out, militarily 
or otherwise. 

Increasing war inventory
Be that as may, India, 

according to the Minister, has 
enough ammunition to fight an 
intense 10-day war as against 
the authorised stockpile 
ammunition for 40 days. The 
war wastage reserve (WWR) has 
to be at least for 20 days.  That 
may leave many wondering 
on the state of preparedness, 
particularly when there are 
media reports stating that 
the armed forces have nearly 
68 per cent of the equipment 
which are ‘obsolete’. 

Capital expenditure 
needs to go up

It is in this background that the 
armed forces have embarked 

From ‘Soft power’ to a ‘Striking Force’, 
India needs latest equipment

General Bipin Rawat 
Army Chief
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upon a massive modernisation 
programme but budgetary 
constraints have slowed the 
process. It is reported that 
modernisation gets only 14 
per cent of the Indian Army’s 
budget, accounted mostly for 
salaries. Capital expenditure is 
steadily coming down in the 
last 10 years. In FY18, Rs. 86,000 
crore had been allocated for 
the armed forces, while the 
requirement is said to be 
around Rs. 1,30,000 crore. One 
can see the yawning gap that 
exists. 

With the situation in the valley 
and border areas and also 
those created by asymmetric 
terrorist attacks, the urgency 
to modernise the armed 
forces needs no emphasis. The 
Ministry of Defence unveiled 
a draft Defence Production 
Policy 2018 which mandates 
self-reliance by 2025 in fighter 
jets, tanks, missile systems, 
warships and autonomous 
weapon systems. 

India to invest more in 
the armed forces

It appears that things will 
change and that India is likely 
to invest more in equipping its 
armed forces. According to the 
Minister of State for Defence, 
Dr. Subhash Bhamre during 
the last three years and in the 
current year, 188 contracts 
have been signed for capital 
procurement / upgradation 
of defence equipment for the 
armed forces such as missiles, 
artillery guns, radars, rockets, 
weapons, simulators etc. He 
said that capital procurement 
of defence equipment is 
undertaken from various 
domestic as well as foreign 
vendors, based on threat 
perception, operational 
challenges and technological 
changes and to keep the armed 
forces in a state of readiness. A 
contract for delivery of 1,86,138 
bullet proof jackets (BPJs) was 
signed with an Indian vendor 

on April last and delivery is 
expected to commence this 
April. 

Indigenous orders on the rise
The Indian Ordnance Factory 

Board (OFB) last year received 
the bulk production clearance 
(BPC) from the Indian Army 
for production of 114 units 
of ‘Dhanush’, the first ever 
indigenous 155mm x 45 calibre 
artillery gun. ‘Dhanush’ is a 
highly successful ‘Make in India’ 
initiative. The current order 
size for ‘Dhanush’ is around Rs. 
1,000 crores. 

The army also finalised one 
of its biggest procurements 
for infantry modernisation that 
include light machine guns, 
battle carbines and assault 
rifles, totalling nearly Rs. 40,000 
crores, replacing ‘ageing and 

obsolete weapons’. It also 
procured M777 howitzers and 
K9Vajra. The need to acquire 
about 2,600 future infantry 
combat vehicles at a cost of 
around Rs. 60,000 crores has 
not yet been decided. Another 
project that needs major push 
is the modern battle tanks 
(future-ready combat vehicles). 
The Indian Army is also 
upgrading about 1,600 T-72 
tanks with night vision devices 
and the rest would comprise 
the Arjun tank. The Arjun MkII 
is undergoing trials. The Army 
had sought 93 improvements 
to the indigenous tank and one 
of the improvements was that 
it should have the capability to 
fire the anti-tank Lahat missile.

 
Long term plans

The process of modernisation 

of the Indian Army is a 
continuous one and this has 
been clearly indicated in the 
15 years Long Term Integrated 
Perspective Plan (LTIPP) 
which extends up to 2027; 
the five years Services Capital 
Acquisition Plan (SCAP) and an 
Annual Acquisition Plan (AAP). 

While these plans are in place, 
what is urgently required 
for the soldier on ground is 
modernised equipment – 
modern rifle, machine gun 
and carbine. The Indian 
Army has initiated one of 
its biggest projects – the 
F-INSAS (Futuristic Infantry 
Solider as a System) to run 
India’s infantrymen into fully 
networked, digitised and self-
contained 21st century soldiers. 
The project which commenced 
in 2012 is expected to run till 
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The Defence Research and Development Organisation (DRDO) successfully test fired 
the Guided PINAKA from Pokhran ranges, in Rajasthan on March 11, 2019.

2020 and intends to modernise 
its entire 465 infantry and 
paramilitary battalions. 

Recently, the Indian Army is 
said to have split the F-INSAS 
programme into two separate 
projects – one arming the 
infantry solider with the most 
modern equipment (helmets, 
bulletproof vests, assault rifles, 
carbines etc) and the second 
project is termed ‘Battlefield 
Management Systems’ (BMS) 
wherein all communication and 
optical equipment will enable 
the soldier to get a real-time 
picture of the battlefield. 

The tactical level 
communication is expected 
to be over secure radio 
networks, while satellites will 
be used for command level 

communication. 
AK-203 plant in Amethi
And very recently, the Prime 

Minister, Narendra Modi 
announced the manufacture 
of AK-203 Kalashnikov rifles to 
be made at the Korba ordnance 
factory in Amethi. The AK-203 
will replace the INSAS rifles. 
There are plans to produce over 
seven lakh AK-203 rifles under 
a joint venture between India 
and Russia. 

There are also moves to 
induct modern anti-tank 
guided missiles (ATGMs) 
and the Defence Research 
Development Organisation 
(DRDO) has been given that 
onerous job. 

It is learnt that VEM 
Technologies is designing and 

developing the ATGM, a missile 
that would have a range of 
2,500 metres and be the ‘fire 
and forget’ kind. The field trials 
of this missile are round the 
corner and should be ready for 
induction next year. 

As mentioned earlier, India 
has embarked upon a massive 
digitisation programme across 
many sectors and the Indian 
Army is one of them. The 
battlefield in present times is 
not a conventional battlefield, 
hence requires several inputs 
before the soldier can be 
effective. 

The requirement is for 
information sharing; improved 
situational awareness; speed 
of Command; and enhanced 
mission effectiveness. Work is 

on in this direction, but it is a bit 
tardy.  It is believed that India is 
certainly equipping itself with 
the necessary wherewithal 
considering the possibility of a 
two-front far and not to forget 
the cross-border terrorism 
that does not seem to subside. 
There is a realisation that the 
Indian Army is ill-equipped 
and with growing pressures 
from within (social media is 
also egging the government 
to equip its armed forces), it 
appears that the government 
may well invest more in the 
armed forces, if it believes that 
India has to be in safe hands. It 
understands that in the modern 
era, it is just not enough to have 
a huge pool of army personnel.
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The Secretary Department of 
Scientific and Industrial Research 
(DSIR), Shekar C.Mande today 

visited the CSIR-National Aerospace 
Laboratories stall at Aero India 2019 and 
expressed satisfaction at some of the work 
that is going on to do with Saras aircraft for 
military and civilian purposes and also on 
the regional transport aircraft (RTA) which 
it has been talking about for quite some 
time.

Saras which was successfully test flown 
for the second time last year has been part 
of the Aero India aerial display. As on date, 
Saras PT1N has completed the first block of 
flights and few more flights are expected 
to take place by March 2019, before the 

design for improved version of Saras (Mk2) 
is finalized. The improved version has 
considerable drag/weight reduction with 
unique features like high cruise speed, 
lower fuel consumption, short landing and 
take-off distance, low cabin noise, operable 
from high & hot airfield, with pressurized 
cabin, operable from semi prepared airfield 
and low acquisition and maintenance cost. 

CSIR-NAL has done a study to configure 
the aircraft from 14 seats to 19 seats, 
sufficing all regulatory requirements of a 
light transport aircraft. Final configurations 
with variable 17-19 seats with minimal or 
no change in basic airframe configuration 
were analysed. With over 70 per cent 
indigenous content, Saras is expected to 

be cheaper by 20 to 25 per cent than any 
imported aircraft in the same category 
as indigenous systems will be serviced, 
including spares within the country. NAL 
said that the aircraft presently available 
in the international market are of 1970s 
technology, such as Beechcraft 19000D, 
Dornier 228, Embraer EMB 110 which have 
higher fuel consumption, lower speeds, 
unpressurised cabin and higher operating 
costs.

Regional Transport Aircraft
CSIR-NAL has carried out studies 

regarding RTA and said there was need 
for about 300 aircraft in India over 20 year 
demand forecast and over 7,000 RTA class in 
the global market. The suggested model by 
the High Power Committee is technology 
development funding by government 
and equipping/manufacturing in a 
joint venture or special purpose vehicle 
mode. The programme is proposed in 
three phases – project definition, full 
scale engineering and design phase and 
establishing production facility to achieve 
production rate of 36 aircraft per year 
by private sector. Presently, CSIR-NAL is 
contemplating on Phae 1. A concept note 
for initiating Phase 1 and creating SPV with 
participation from CSIR-NAL, HAL & DRDO-
ADA has been submitted to the Ministry of 
Civil Aviation. 

CSIR-NAL banking on Saras

Kongsberg Defence & Aerospace AS 
(KONGSBERG) has entered into a 
contract with Japan to supply the 

initial deliveries of JSM (Joint Strike Missile) 
for their fleet of F-35 fighter aircrafts. The 
JSM development started in 2008 and was 
completed in mid-2018 after a series of 

successful validation test firings.
“This is an important international 

breakthrough which demonstrates the 
importance of cooperation between 
Norwegian authorities, Norwegian Defence 
Research Establishment and Norwegian 
industry”, says CEO of KONGSBERG Geir 

Håøy.
The JSM is the only long-range sea- and 

land-target missile that can be carried 
internally in the F-35 and thus ensuring 
the aircraft’s low-signature (stealth) 
capabilities. JSM is a new missile that will 
expand the overall capabilities of the F-35. 
No other weapon on the market today, can 
perform the same types of missions.

“The international F-35 user consortium 
is showing great interest in the JSM and 
KONGSBERG is very proud to have been 
selected by Japan to provide the JSM for 
their F-35 fleet. This is a major milestone for 
the JSM program, entering the production 
phase”, says Eirik Lie, President, Kongsberg 
Defence & Aerospace AS.

KONGSBERG awarded JSM contract from Japan
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PBS is a renowned manufacturer of 
turbine engines, auxiliary power 
units (APUs) and environmental 

control systems (ECS) for the world’s 
leading manufacturers of aircraft and 
helicopters.

 In 2018, it launched two new types of jet 
engine and this year is planning to enter 
into the Indian market with a range of five 
types of jet engines.

As a matter of fact, PBS is not completely 
new in Indian aerospace market. Their 
products are flying in India already. 
Currently there are 150 Mi‐17 helicopters 
flying with an APU Safir 5K/G MI which are 
produced by PBS. This year is PBS going 
to enter into the Indian market of UAV 
applications with their turbojet, turboprop 
and turbo shaft engines.

PBS is entering the Indian market for UAVs

Hindustan Aeronautics Limited, 
seeking to boost the tactical 
capabilities of the Indian armed 

forces, has awarded Thales a contract 
to supply 135 2.75-inch (70-mm) rocket 
launchers. Thales’s fully certified, field-
proven, competitive rocket launchers are 
suitable for use on both light and combat 
helicopters. As a key differentiator for 
state-of-the-art helicopters and combat 
aircraft, they provide an excellent fit with 
the requirements of the Indian armed 
forces.

The Indian armed forces are involved in 

a wide range of deployments in remote 
theatres, conducting operations beyond 
the scope of traditional homeland defence. 
For this reason, they need to round out 
their available resources with a view to 
boosting their tactical capability.

Thales’s 2.75-inch (70-mm) rocket 
launchers are produced using composite 
material, making them an average of 
50% lighter than metal launchers, and 
eliminating corrosion issues. They offer 
best-in-class precision and reliability, 
providing crews with optimum support 
during missions. The solution to be 

supplied by Thales includes four 2.75-inch 
(70-mm) 12-tube rocket launchers, plus fire 
control capability and the T100 sighting 
system, as supplied under previous orders 
(more than 80 Advanced Light Helicopters 
have already been equipped with the 
solution). 

The huge range of 2.75-inch (70-mm) 
munitions available for use with the 
launchers, from conventional rockets to 
Thales’s laser-guided variant, encompasses 
a broad spectrum of the missions facing 
today’s armed forces.

HAL places Order with Thales for 
2.75-inch rocket launchers

Bezhalel Machlis, President & CEO, ELBIT 
SYSTEMS Ltd. Israel, handed over the first 
export order worth Million Dollars and 

which is expected to grow to Millions of Dollars in 
the next 4-5 years to Col. H.S.Shankar, VSM (Retd) 
Chairman & Managing Director, Alpha Design 
Technologies at Aero India.

Bezhalel Machlis said that ELBIT have chosen 
Alpha Design as their Technology & Production 
Partner for manufacturing of New Generation 
of Jammer Power Amplifiers needed by ELBIT’s 
Elisra to meet worldwide requirements. This will 
later meet Indian needs also. He said that ELBIT 
is fully committed to “MAKE IN INDIA” progrm of 
Government of India and will ensure that large 
export orders also accrue to Indian Manufacturers.

Col.Shankar said that  it was a pleasure for Alpha 
to work with ELBIT in this high Technology area 
and it will cement the close relationship between 
Alpha & ELBIT and India & Israel.

Million Dollar Export Order by ELISRA / ELBIT
 to Alpha Design Technologies
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With Aviation 4.0 on the horizon, 
India should invest heavily 
in artificial intelligence 

and other technologies and this called 
for galvanising the industry, the R&D 
institutions and academia. NITI Aayog 
will fund up to Rs. 4,000 crores for the 
development of artificial intelligence and 
other technologies that will spur aerospace 
and defence industrial development, said 
Dr. V.K.Saraswat, former Scientific Adviser 
to the Minister of Defence and presently 
member of NITI Aayog. 

India has displayed to the world its 
capabilities in avionics, propulsion and 
electronics, and not forget space, but 
there are huge gaps in sensors, materials 
and devices. NITI would set up 25 centres 
of excellence to develop different 
technologies and it had to be done in 
reduced cycle-time to manufacturing. “We 
cannot afford to have cycle-time of 10 to 15 
years. We need to reduce it to 5-6 years.”

Dr. Saraswat was delivering the inaugural 
address at the two-day international 
conference on future of aerospace 
and defence technologies, organised 
by Defence Research Development 

Organisation (DRDO), on the eve of the 
12th edition of Aero India in Bengaluru. 

Low intensity conflict equipment needed 
for the armed forces in the background of 
the Pulwana terrorist strike,  Dr.Saraswat, 
called for a major push to manufacture and 
equip the armed forces with ‘low intensity 
conflict equipment’. In a non-contact 
warfare, we need to deploy directed 
energy weapons for which there has to 
be substantial contribution from industry, 
national laboratories and academia. 
“Despite all constraints, some imposed 
by the international community, the 
armed forces have defended our borders 
exceedingly well with the equipment that 
they have on their hands.”

Replace aircraft and missiles 
Talking about the fleet of the Indian Air 

Force, he said that many of the aircraft 
were over 50 years and they needed to 
be replaced soon. “There is major need 
to build systems to replace aircraft and 
missiles. The IAF replacement of MiGs and 
other aircraft would cost 30 billion dollars 
and if we include the army and the navy, it 
would touch 100 billion dollars.” 

AMCA should be on a mission-mode 
Dr. Saraswat said that AMCA (advanced 

medium combat aircraft) had to be taken 
up on a mission-mode. The development 
and production should go hand in hand 
and the cycle-time to manufacturing had 
to be reduced considerably.He said the 
country would be making a big mistake if it 
did not continue with the LCA MkII project 
for the IAF and also the LCA Navy variant.” 

 
Mad rush for small satellites
 Addressing the gathering the Chairman 
of Indian Space Research Organisation, 
Dr. K.Sivan said that there is going to be a 
mad rush to launch small satellites. “We will 
be developing a satellite launcher in mid 
2019.” What used to take 72 days, we will 
do it in 72 hours to integrate on this small 
satellite launcher and with just six people 
working on it, unlike 600 needed on major 
satellite programmes. 

ISRO has embarked upon a major 
expansion programme, as two mega 
events – Chandrayaan-2 and Gaganyaan 
are slated to happen in the near future. 
The IAF has started the process of selecting 
astronauts for the space mission. 

NITI Aayog fund of Rs. 4,000 cr. for A.I 
& other technologies:  Dr. V.K.Saraswat

Dr. Ajay Kumar, Secretary (Defence Production), lighting the lamp at the inauguration of the 12th edition of Aero India International 
Seminar (AIS 2019), in Bengaluru. Dr. V.K. Saraswat Member, NITI Aayog, Chairman, ISRO Dr. K. Sivan, Chairman, DRDO Dr. G. Satheesh 
Reddy, the Director General, Aeronautical Systems, Dr. Tessy Thomas, President, Aeronautical Society of India Dr. R.K. Tyagi  also seen.
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The delegation of JSC 
Rosoboronexport (part of the 
Rostec Corporation) conducted 

a series of productive negotiations and 
consultations with the Indian partners on 
military and technical cooperation, which 
resulted in signing a number of contractual 
documents during the Aero India 2019.. 

On the very first day of the show the 
Russian national exhibit was visited by 
Minister of Industry and Trade of the 
Russian Federation Denis Manturov 
and Indian Minister of Defence Nirmala 
Sitharaman, which contributed to 
the collective success of the Russian 
delegation’s work at Aero India 2019 as well 
as underscored a special high profile of the 
Russian-Indian mil-tech cooperation.

“Russia is ready to offer to India not only 
the state-of-the-art military equipment, 
but also the technologies of production, i.e. 
the expertise, which we can share with each 
other in the framework of a wide industrial 
partnership in line with the Make in India 
policy. The potential for the development 
of cooperation in this area is huge, and 

we are focused on its full achievement,” 
said Rosoboronexport’s Director General 
Alexander Mikheev. 

The main themes of the meetings with 

the leadership of the Ministry of Defence, 
Air Force and Navy, held in Bangalore, were 
the promising projects on the supplies 
and production in India of various types of 
the Russian military equipment, primarily 
within the implementation of the Make 
in India state programme, and on the 
after-sale services, maintenance and 
modernization. In particular, the parties 
went on with pro-active consultations on 
the project, which implies production of 
Ka-226T helicopters at the Russian-Indian 
joint venture Indo-Russian Helicopters 
Limited, for which purpose the Russian 
Helicopters Holding signed a number of 
appropriate memoranda with the Indian 
partners.    

The Russian exhibition stands, 
represented by such leaders of the industry 
as the Public Joint Stock Company United 
Aircraft Corporation, JSC United Engine 
Corporation, JSC Russian Helicopters, 
JSC Almaz-Antey Corporation, JSC “SPC 
“Techmash”, JSC Shvabe and others, 
familiarized Indian participants and 
visitors with hundreds of Russia’s defence 
products, ranging from planes and 
helicopters to air defence systems.     

Apart from that, the static demonstration, 
arranged by the organizers, hosted full-
scale specimen of the sophisticated 
Russian-made aircraft, which are in the 
inventory of the Indian Armed Forces, i.e. 
Su-30MKI and MiG-29UPG warplanes and 
Mi-17V-5 helicopters. Those specimen, 
piloted by Indian airmen, took part in the 
opening ceremony of the air show and the 
programme of demonstration flights, while 
a team of Indian female parachute jumpers 
performed the first in the Aero India history 
female jump from the height of 1,5 km 
(5000 feet), to where they were delivered 
by a Russian-made Mi-17 helicopter. 

Rosoboronexport Holds Talks with Indian companies

RAC MiG introduced 
the new MiG-35 
air complex at the 

ongoing Aero India 2019, 
showcasing the technological 
advantages of the generation 
4++ multirole air fighter via 
live stream to high-ranking 
defence officials. The MIG-
35 air complex will be armed 
with new types of guided and 
unguided air attack systems 
which provide maximum 
effectiveness in solving combat 
missions against air and ground 
/ surface targets.

The MiG-35 has the following 
equipment installed: a 
new optronic sighting and 
navigation integrated system 
with a weapon control system, a 
new airborne communications 
complex, an advanced airborne 
radar with an active phased 
array and a digital integrated 
control system.

During the presentation, Ilya 
Tarasenko, Director General of 
JSC RAC MiG said, “India is one 
of our key foreign partners. 
Engineers of MiG Corporation 
have extensive experience 

working with the Indian 
partners and they understand 
all the needs of the Indian Air 
Force clearly. We are ready to 
supply the MiG-35 air complex 
to New Delhi under exclusive 
conditions. These include 
unique technical solutions 
and the willingness to localize 
the MiG-35 production in 
India once the initial batch of 
the planes is put into service. 
Additionally, the purchase and 
operation of the MiG-35 fighter 
jet will cost the Indian Air Force 
up to 20% less than similar 
offers from direct competitors”.

Specifying the high 
modularity of the MiG-35, 
Ilya Tarasenko said, “There is 
no need to disassemble the 
aircraft or even a part of it for 
maintenance and upgrading 
– just replacing the module 
is sufficient. In addition, 

replacement of the propulsion 
unit takes only 58 minutes in 
field conditions.”

In addition to detailing the 
new MiG 35 air complex, Ilya 
Tarasenko also announced 
a new Public Joint Stock 
Company United Aircraft 
Corporation (PJSC UAC) after-
sales service concept. Under 
this concept, all military and 
civilian equipment produced 
by companies belonging to 
the UAC will receive service 
support abroad in the “one 
window” format. This will 
significantly reduce the time 
and costs at all stages of 
after-sales service from the 
creation of technical centers to 
performing maintenance and 
repair works. It will also allow 
introducing a single standard 
for providing these services.

JSC RAC MiG Presents the New MiG-35 
Air Complex at Aero India 2019
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The Chief of Army Staff, General Bipin Rawat in the cockpit of 
two-seater LCA-Tejas, during his sortie at the Aero India- 2019, at 
Air Force Station Yelahanka, Bengaluru on February 21, 2019.

Chief of the Army Staff General Bipin Rawat was flown in 
trainer version of DRDO’s Light Combat Aircraft (LCA) 
Tejas today to demonstrate the operational capabilities of 

the aircraft during Aero India 2019 at Bengaluru. Air Vice Marshal N 
Tiwari, Head of National Flight Test Centre (NFTC) at Aeronautical 
Development Agency (ADA), Bengaluru piloted this aircraft.

On this occasion, Tejas was flown at medium altitude to showcase 
the Pin-point attack capabilities using a Laser Designation Pod 
(LDP).

The Army Chief was demonstrated the maneuvering and 
radar capabilities of the aircraft. After the sortie, the Army chief 
expressed immense satisfaction and said that Tejas is a wonderful 
aircraft and if it gets added to the IAF inventory, it will be a great 
asset.

A familiarization sortie in LCA Trainer was also conducted for the 
Principal Scientific Adviser to Government of India, Prof K Vijay 
Raghavan, which was flown by Group Captain S. Gunasekaran, 
the test pilot from NFTC. This was a handling sortie of 30 minutes 
duration during which Prof Vijay Raghavan experienced the 
controls of the aircraft and maneuvered it for some time.

Flying of LCA Tejas by 
Chief of the Army Staff

Society of Defence Technologies (SODET) organised a 
one-day seminar on “Role of Artificial Intelligence in 
Defence and other Applications” on 12th January 2019 

at Bangalore.
More than 70 delegates from various defence PSUs and 

private Industries participated in the event.
V. Udaya Bhaskar, SODET Chairman and CMD BDL 

inaugurated the event.  S V Kameswar, GM(Akash),  Bharat 
Dynamics Limited and Member Secretary ,SODET, N. Ravindra, 
Secretary General, SODET also spoke on the occasion.

Commodore 
Siddharth 
Mishra (Retd) 

has assumed charge 
as the Chairman and 
Managing Director 
of Bharat Dynamics 
Limited (BDL), a 
Mini ratna Category 
- 1 PSU under the 
Ministry of Defence, 
Govt. of India.

He succeeds  
V. Udaya Bhaskar who 
has retired on 28 Feb 
2019, on attaining 
superannuation.

Commodore Mishra 
was commissioned 
in the Electrical 
Branch of Indian Navy in 1985. Post-retirement from Navy in 
Sep 2016, Commodore Mishra joined as General Manager 
(Defence) at ECIL, Hyderabad. Commodore Mishra is a B. Tech in 
Electrical Engineering, an MSc in Defence Studies and Master of 
Management Science. He is an alumnus of the prestigious Naval 
Academy and Naval College of Engineering, Lonavala.

In his 33 years of distinguished career, Commodore Mishra 
has held Operational and Staff appointments, in addition to 
heading four major groups at ECIL. At Naval Headquarters, 
he was instrumental in inducting and managing state-of- the 
art technology, including policy-framing and was in the core 
team and represented Indian Navy for induction of the Air Craft 
Carrier into the Services. At Naval Dockyard, Visakhapatnam, 
he planned, coordinated and oversaw execution of refits and 
modernization of ships and submarines. He also controlled 
and managed the flawless operation / maintenance / asset 
management / infrastructure development and resource planning 
of the Dockyard. As a member of the Top Management of ECIL, 
he has provided excellent leadership to steer various ‘Make-in-
India’ programme in defence and other sectors, that has paid rich 
dividend to the Nation.

Cmde. Siddharth Mishra (Retd)
 assumes charge as CMD, BDL

SODET Seminar on AI
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Tejas is a single-engine 
multirole fighter which 
features a tailless, 

compound delta wing and 
is designed with ‘relaxed 
static stability’ for enhanced 
manoeuvrability. Originally 
intended to serve as an air 
superiority aircraft with a 
secondary ground-attack role, 
its flexibility permits a variety 
of guided air-to-surface and 
anti-shipping weapons to be 
integrated for multirole and 
multi-mission capabilities. 
The tailless, compound-delta 
platform is designed to be 
small and lightweight. This 
platform also minimises the 
control surfaces needed, 
permits carriage of a wider 
range of external stores, and 
confers better close-combat, 
high-speed, and high-alpha 
performance characteristics 
than comparable cruciform-
wing designs. Extensive wind 
tunnel testing on scale models 
and complex computational 
fluid dynamics analyses have 
optimised the aerodynamic 
configuration for minimum 

supersonic drag, a low wing-
loading, and high rates of roll 
and pitch.

The maximum payload 
capability of Tejas is 4,000 
kg. All weapons are carried 
on one or more of seven 
hardpoints with total capacity 
of greater than 4,000 kg: three 
stations under each wing and 
one on the under-fuselage 
centreline. An eighth offset 
station beneath the port-side 
intake trunk can carry a variety 
of pods like FLIR, IRST, laser 
rangefinder/designator, as can 
the centreline under-fuselage 
station and inboard pairs of 
wing stations.

Auxiliary fuel tanks of 800 
and 1,200 litres can be carried 
under the fuselage to extend 
range. An aerial refuelling 
probe on the starboard side 
of the forward fuselage can 
further extend range and 
endurance. Rafael’s Derby fire-
and-forget missile will serve as 
the Tejas’ initial medium range 
air-air armament. The Brahmos 
NG supersonic cruise missile is 
also being developed for the 

Tejas.
Stealth features have been 

designed into Tejas. Being small 
provides an inherent degree 
of visual stealth, the airframe’s 
high usage of composites 
(which do not reflect radar 
waves), a Y-duct inlet which 
shields the engine compressor 
face from probing radar 
waves, and the application 
of radar-absorbent material 
(RAM) coatings are intended 
to minimise its susceptibility to 
detection and tracking.

Although two-seat variants 
are planned, the examples 
built to date are crewed by a 
single pilot on a Martin-Baker 
zero-zero ejection seat; a locally 
developed ejection seat is 
planned for future installation.

Tejas is constructed of 
aluminium-lithium alloys, 
carbon-fibre composites, and 
titanium alloys. Composite 
materials make up 45% of the 
airframe by weight and 95% by 
surface area. Upper and lower 
wing skins are manufactured 
from a single piece of carbon-
fibre reinforced polymer. Wing 

spars and ribs are also made 
out of carbon composites. 
The radome is made out of 
Kevlar, while the fin tip is made 
out of glass-fibre reinforced 
plastic. Composite materials 
are used to make an aircraft 
both lighter and stronger at 
the same time compared to 
an all-metal design. The tailfin 
is a monolithic honeycomb 
structure piece, reducing the 
manufacturing cost by 80% 
compared to the ‘subtractive’ 
or ‘deductive’ method, 
involving the carving out of 
a block of titanium alloy by 
a computerised numerically 
controlled machine. No other 
manufacturer is known to have 
made fins out of a single piece.

The use of composites 
resulted in a 40% reduction 
in the total number of parts, 
including half the number of 
fasteners required, compared 
to a metallic frame design. The 
composite design also helped 
to avoid about 2,000 holes 
being drilled into the airframe. 
Overall, the aircraft’s weight is 
lowered by 21%.

A Glance at Tejas Design
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The airframe of the naval 
variant will be modified with 
a nose droop to provide 
improved view during landing 
approach, and wing leading–
edge vortex controllers 
(LEVCON) to increase lift during 
approach. The LEVCONs are 
control surfaces that extend 
from the wing-root leading 
edge and thus afford better 
low-speed handling for the 
LCA, which would otherwise be 
slightly hampered due to the 
increased drag that results from 
its delta-wing design.

As an added benefit, the 
LEVCONs will also increase 
controllability at high angles 
of attack (AoA). The naval Tejas 
will also have a strengthened 
spine, a longer and stronger 
undercarriage, and powered 
nose wheel steering for 
deck manoeuvrability.The 
Tejas trainer variant will have 
‘aerodynamic commonality’ 
with the two-seat naval aircraft 
design.

The Tejas has a night vision 
goggles (NVG)-compatible 
“glass cockpit”, dominated by 
an CSIR-CSIO domestically-
developed head-up display 
(HUD), three 5 in x 5 in multi-
function displays, two Smart 
Standby Display Units (SSDU), 
and a “get-you-home” panel 
providing the pilot with 
essential flight information 
in case of an emergency. The 
displays provide information 
on key flight systems and 
controls on a need-to-know 
basis, along with basic flight 
and tactical data. The pilot 
interacts with onboard systems 
through a multifunctional 
keyboard and several selection 
panels. The CSIO-developed 
HUD, Elbit-furnished DASH 
helmet-mounted display and 
sight (HMDS), and hands-on-
throttle-and-stick (HOTAS) 
controls reduce pilot workload 
and increase situation 
awareness by allowing access 
to navigation and weapon-

aiming information with 
minimal need to spend time 
“head down” in the cockpit.

The first 20 production Tejas 
Mk 1 is equipped with hybrid 
version of the EL/M-2032 radar. 
It features look-up/look-down/
shoot-down modes, low/
medium/high pulse repetition 
frequencies (PRF), platform 
motion compensation, doppler 
beam-sharpening, moving 
target indication(MTI), Doppler 
filtering, constant false alarm 
rate (CFAR) detection, range-
Doppler ambiguity resolution, 
scan conversion, and online 
diagnostics to identify faulty 
processor modules. The Tejas 
Mk 1A will be equipped with 
an improved version of the 
EL/M-2052 AESA radar being 
developed jointly by Elta and 
HAL.

The electronic warfare 
suite is designed to enhance 
combat survivability during 
deep penetration. The EW 
suite is developed by the 
Defence Avionics Research 
Establishment (DARE) with 
support from the Defence 
Electronics Research 
Laboratory (DLRL). This EW 
suite, known as Mayavi, 
includes a radar warning 
receiver (RWR), Missile 
Approach Warning (MAW) and 
a Laser warning receiver (LWR) 
system, Infrared & Ultraviolet 
Missile warning sensors, self-
protection jammer, chaff, 
jaff and flares dispenser, an 
electronic countermeasures 

(ECM) suite and a towed radar 
decoy (TRD). Meanwhile, the 
Indian Ministry of Defence has 
revealed that an unspecified 
number of EW suites had been 
purchased from Israel’s Elisra 
for the LCA prototypes. Tejas is 
also to be equippable with an 
infra-red search and track (IRST) 
sensor, which can detect and 
track thermal energy emissions. 
This system shall be pod-based, 
additional sensor pods are to 
include drop tanks for ferry 
flight/extended range/loitering 
time, FLIR targeting pod, ECM 
pods, Flares/Infrared decoys 
dispenser pod and chaff pod, 
EO/IR sensor pod, LITENING 
targeting pods, forward 
looking infrared (FLIR) sensor, 
and a laser designator/laser 
rangefinder, which can be used 
in various capacities, including 
reconnaissance, training, or 
attack.

Since the Tejas is a relaxed 
static stability design, it is 
equipped with a quadruplex 
digital fly-by-wire flight control 
system to ease pilot handling. 
The Tejas aerodynamic 
configuration is based on a 
pure delta-wing layout with 
shoulder-mounted wings. 
Its control surfaces are all 
hydraulically actuated. The 
wing’s outer leading edge 
incorporates three-section 
slats, while the inboard 
sections have additional slats 
to generate vortex lift over the 
inner wing and high-energy 
air-flow along the tail fin to 

enhance high-AoA stability 
and prevent departure from 
controlled flight. The wing 
trailing edge is occupied 
by two-segment elevons to 
provide pitch and roll control. 
The only empennage-mounted 
control surfaces are the single-
piece rudder and two airbrakes 
located in the upper rear part 
of the fuselage, one each on 
either side of the fin.

Indian Air Force has ordered 
40 Tejas Mk 1, including 16 
single-seat aircraft in IOC 
configuration, a further 16 in 
FOC configuration and eight 
twin-seat trainers. IAF has 
initiated procurement of a 
further 73 single-seat fighters 
in Mk 1A configuration and 
10 twin-seat trainers with a 
request for proposal issued to 
HAL in December 2017. The 45 
Squadron (Flying Daggers) is 
based at Sulur Air Force Station, 
Tamil Nadu. Meanwhile, HAL 
announced that it will set up 
a new production facility at 
Nashik in Maharashtra by 2020 
to increase its annual output 
of Tejas. The new facility aims 
to double the production of 
Tejas fighters to 16 from 8 per 
year, said HAL Chairman and 
Managing Director.

India’s Ministry of Defense 
(MOD) placed an initial order for 
40 Tejas LCA Mark-I with HAL, 
of which 20 Tejas LCA in initial 
operational configuration have 
been produced so far. They 
include 16 fighters and four 
trainers. 
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The Final Operational Clearance 
(FOC) for the HAL Tejas multi-role 
light fighter aircraft developed 

by Aeronautical Development Agency 
(ADA) and Hindustan Aeronautics Limited 
(HAL) was given in December 2018. Tejas 
is a product of HAL’s Light Combat Aircraft 
(LCA) programme, which began in the 
1980s to replace India’s ageing MiG-21 
fighters. In 2003, the aircraft was officially 
named ‘Tejas’.

The first flight of Tejas took place on 
January 4, 2001 and it was introduced in 
service January 17, 2015.

The Tejas is the second supersonic fighter 
developed by HAL after the HAL HF-24 
Marut. The Tejas Mark 1 is in production 
for the Indian Air Force (IAF) and the naval 
version is undergoing flight tests for Indian 
Navy (IN). The projected requirement for 
the IAF is 200 single-seat fighters and 20 
twin-seat trainers, while the IN expects to 
operate 40 single-seat fighters. The first 
Tejas IAF unit, No. 45 Squadron IAF Flying 
Daggers was formed on July 1, 2016 with 
two aircraft. Initially being stationed at 
Bengaluru, the first squadron will be placed 
at its home base at Sulur, Tamil Nadu.

The Minister of State for Defence has told 
the Indian Parliament that the indigenous 
content of the Tejas is 59.7% by value and 
75.5% by number of line replaceable units.

The origins of Tejas could be traced 

to 1969, when the Indian government 
accepted the recommendation by 
its Aeronautics Committee that HAL 
should design and develop a fighter 
aircraft around a proven engine. Based 
on a ‘Tactical Air Support Aircraft’ ASR 
markedly similar to that for the Marut, 
HAL completed design studies in 1975, but 
the project fell through due to inability 
to procure the selected “proven engine” 
from a foreign manufacturer and the IAF’s 
requirement for an air superiority fighter 
with secondary air support and interdiction 
capability remained unfulfilled.

In 1983, IAF realised the need for an 
Indian combat aircraft to replace India’s 
ageing MiG-21 fighters, which had been 
the mainstay of the IAF since the 1970s. The 
‘Long Term Re-Equipment Plan 1981’ noted 
that the MiG-21s would be approaching 
the end of their service lives by the mid-
1990s, and that by 1995, the IAF would lack 
40 percent of the aircraft needed to fill its 
projected force structure requirements. 
Another aim of the Light Combat Aircraft 
was an across-the-board advancement of 
India’s domestic aerospace industry.

In 1984, the Indian government 
established the Aeronautical Development 
Agency (ADA) to manage the LCA 
programme.

The IAF’s Air Staff Requirement for the 
LCA was not finalised until October 1985. 

Tejas: How the 
Fighter Evolved

Project definition started in October 
1987 with France’s Dassault-Breguet 
Aviation as consultants. Dassault-Breguet 
were to assist in the design and systems 
integration of the aircraft. This phase was 
completed in September 1988.

A review committee was formed in 
May 1989 and in 1990, the design was 
finalised as a small tailless delta winged 
machine with relaxed static stability (RSS) 
and control-configuration for enhanced 
manoeuvrability.

Phase 1 commenced in April 1993 and 
comprised the design development 
and testing (DDT) of two technology 
demonstrator aircraft which were named 
as TD-1 and TD-2. This would be followed 
by the production of two prototype 
vehicles (PV-1 and PV-2). TD-1 flew on 
January 4, 2001. FSED Programme Phase-I 
was successfully completed in March 2004.

Phase 2 commenced in November 2001 
and consisted of the manufacturing of 
three more prototype vehicles (PV-3, PV-4 
and PV-5), leading to the development 
of the final variant that would join the 
Indian Air Force (IAF) and the Indian Navy 
and eight Limited Series Production 
(LSP) aircraft, and establishment of 
infrastructure for producing eight aircraft 
per year.

In March 2005, the IAF placed an order 
for 20 aircraft, with a similar purchase of 
another 20 aircraft to follow. In December 
2006, a 14-member ‘LCA Induction Team’ 
was formed at Bengaluru to prepare 
the Tejas for service and assist with its 
induction into service.

On April 25, 2007, the first Limited Series 
Production (LSP-1) Tejas performed 
its maiden flight, achieving a speed of 
Mach 1.1 (1,347.5 km per hour). The Tejas 
completed 1,000 test flights and over 530 
hours of flight testing by January 22, 2009. 
In 2009, a Tejas achieved a speed of over 
1,350 km per hour during sea level flight 
trials at INS Hansa, Goa.

On June 16, 2008, LSP-2 made its first 
flight. In November 2009, the trainer 
variant prototype took to the skies. On 
April 23, 2010, LSP-3 flew with a hybrid 
version of the Elta EL/M-2032 multi-mode 
radar; in June 2010, LSP-4 took its first 
flight in an IAF Initial Operating Clearance 
(IOC) configuration. By June 2010, the 
Tejas had completed the second phase of 
hot weather trials in an IOC configuration 
with the weapon system and sensors 
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integrated. Alongside, sea trials were also 
conducted. On  November 19, 2010, LSP-5 
with IOC standard equipment conducted 
its flight.

In December 2009, the government 
sanctioned Rs 8,000 crore to produce the 
fighter for the Indian Air Force and Indian 
Navy. The Indian Navy has a requirement 
for 50 Tejas aircraft and the first prototype, 
NP-1 was rolled out in July 2010. IAF 
ordered 20 additional Tejas fighters. In 
December 2014 the LCA Navy successfully 
conducted ski-jump trials at SBTF Goa.

In November 2010, it was reported that 
the Tejas Mk 1 reportedly fell short of the 
relaxed Air Staff Requirements. On March 
9, 2012, LSP-7 conducted its flight from HAL 
airport. The Naval LCA made its first flight 
on April 27, 2012.

On June 27, 2012, three Tejas (LSP 2, 3 and 
5) aircraft completed precision bombing 
runs in the desert of Rajasthan, having 
deployed laser-guided 1,000 lb bombs and 

unguided bombs.
LSP 8 had a successful test flight on 

March 31, 2013. On November 8, 2014, PV-
6(KH-T2010), a trainer variant, completed 
its first test flight.

Out of a total of 35 major avionics 
components and line-replaceable units 
(LRUs) of Tejas, only three involve foreign 
systems

On January 10, 2011, IOC, allowing IAF 
pilots to fly the Tejas, was awarded by the 
Defence Minister to Chief of Air Staff.

The FOC campaign began in December 
2013, with three aircraft from Tejas flight-
line successfully completing advanced 
weapon trials. The campaign was held in 
Jamnagar. New weapons were integrated 
on the aircraft. Tejas received IOC-II 
clearance on January 17, 2015.

In May 2015, the Mk 1 aircraft was 
criticized by the Comptroller and Auditor 
General of India (CAG) for not meeting IAF 
requirements, such as a lack of a two-seat 

trainer, electronic warfare capabilities, the 
Radar Warning Receiver/Counter Measure 
Dispensing System, weight increases, 
reduced internal fuel capacity, non-
compliance of fuel system protection, 
forward-facing pilot protection, and 
reduced speed. Most of these issues are 
expected to be rectified in the future Mk 2 
version.

In October 2015, IAF Chief revealed 
that the Air Force had ordered 120 (six 
squadrons) of Tejas Mk 1A, triple the 40 
aircraft it had previously committed to 
buying. DRDO and HAL promised an 
improved Tejas Mk 1A version.

In February 2016, LSP-7 test-fired the 
BVRAAM Derby missile on a BNG (Ballistic 
Non Guided) mode in Jamnagar as part of 
its scheduled weapon trials. These weapon 
trials were as part of the efforts to obtain 
FOC. The LSP-7 along with LSP-4 were 
part of Indian flying assets at the Bahrain 
International Air Show (BIAS-2016).

On November 7, 2016, India’s Defence 
Minister approved procurement of 83 Tejas 
for the IAF, at a cost of Rs 50,025 crore.

In December 2016, though the Indian 
Navy announced that the fighter is 
overweight and will look for other 
alternatives, it later issued an RFI for 57 
naval multirole fighters.

On May 12, 2017, Tejas successfully 
demonstrated an Air-to-Air Beyond Visual 
Range (BVR) missile firing capability by 
releasing Derby Air-to-Air BVR missile in 
RADAR guided mode at the Interim Test 
Range, Chandipur in Odisha. The IAF listed 
some deficiencies found on the Tejas LCA 
Mark-I variant in 2017. These drawbacks 
were to be addressed in the later variants 
of the aircraft, which will include 43 
improvements over the existing version.



66

Army Chief Flies HAL’s LCH;
Says it is the Machine for Army

Army Chief, General Bipin Rawat, 
flew the Light Combat Helicopter 
(LCH) during the Aero India at Air 

Force Station, Yelahanka.The helicopter 
was piloted by Wg Cdr S John, HAL’s Test 
Pilot.

Terming the sortie in LCH as an experience 
of life time, he said it is suitable for the 
Army to take on adversaries in any terrain 
and different altitudes. R. Madhavan, 
CMD, HAL, G.V.S Bhaskar, CEO (Helicopter 
Complex), Wg Cdr, Unni Pillai, HAL’s Chief 
Test Pilot (Rotary Wing) and other senior 
officials from Army had a briefing session 
before the sortie.

Light Combat Helicopter (LCH) is a 5.5-
ton class, combat helicopter designed 
and developed by HAL. It is powered by 
two Shakti engines and inherits many 

technical features of the Advanced Light 
Helicopter. The features that are unique to 
LCH are sleek and narrow fuselage, tri-cycle 
crashworthy landing gear, crashworthy and 
self-sealing fuel tanks, armor protection 
and low visibility features which makes it 
agile and survivable.

The helicopter would have day/night 
targeting systems for the crew including 
the Helmet pointed sight and Electro-
optical pod consisting of CCD camera/
FLIR/Laser Range Finder(LRF)/Laser 
Designator(LD). The LCH is fitted with 
Self Protection Suite consisting of Radar/
Laser Missile warning systems and 
Countermeasures dispensing system. LCH 
received Initial Operation Clearance (IOC) 
on August 26, 2017, in the presence of the 
Defence Minister.

Army Chief, General Bipin Rawat with R. Madhavan, CMD, HAL, G.V.S Bhaskar, CEO 
(Helicopter Complex), Wg Cdr, Unni Pillai, HAL’s Chief Test Pilot (Rotary Wing).

Navratna Defence PSU Bharat Electronics Ltd (BEL) has unveiled its new product, 
the Atmospheric Water Generator (AWG), an innovative solution to meet the 
ever-increasing need for drinking water worldwide, at Aero India 2019.

General Bipin Rawat, Chief of Army Staff, inaugurated the Atmospheric Water Generator 
in the presence of Mr Gowtama M V, CMD, Directors and other senior officers of BEL.

BEL’s Atmospheric Water Generator can be used to generate water straight from the 
humidity present in the atmosphere. The day is not far when drinking water becomes 
the most precious commodity on the planet. Groundwater, currently the main source of 
drinking water, is being depleted at alarming and unsustainable rates even as the search 
for alternate water sources continues. 

BEL’s Atmospheric Water Generator employs a novel technology to extract water from 
the humidity present in the atmosphere and purify it. It uses heat exchange for condensing 
the atmospheric moisture to produce pure, safe and clean potable water. The AWG comes 
with a Mineralisation Unit, which is used to add minerals which are required to make the 
water potable. The AWG is configurable in static and mobile (vehicular) versions and is 
available in 30 litres/day, 100 litres/day, 500 litres/day and 1,000 litres/day capacities.

BEL Launches Atmospheric 
Water Generator

Air Commodore Joseph Varkey, 
the secretary general of 
Society of Indian Aerospace 

Technologies and Industries (SIATI), who 
died recently  had a unique distinction 
of a technocrat working up to his last 
breathe for the Aerospace industry.  

Commissioned in the Indian Air 
Force in 1961 and with a distinguished 
service career of more than three 
decades, he was a qualified specialist in 
Armament and Safety equipment and 
ejection system of military aircraft. He 
was Chief Resident Engineer (Aircraft) 
Defence Research and Development 
Organisation, Ministry of Defence.   

Air Cmde Varkey had also to his credit a 
number of modifications carried out on 
the aircraft and Aviation equipment.  He 
was responsible for indigenisation of many 
aviation parts and equipments during his 
tenure. He was awarded Commendation 
by the Air Officer Commanding-in-
Chief, Central Air Command, IAF, for 
his outstanding contribution.

Air Cmde Varkey had the opportunity 
to be in the first Council of Trustees and 
as the Secretary General of SIATI from its 
inception which he continued up to his 
death. He enrolled the small industries 
and MSMEs to the society and developed 
them to become a good supply chain 
for HAL and other PSUs and for Armed 
Forces. Being a good organiser he had 
taken many delegations from SIATI to 
various International Air Shows and 
organised “India Pavilion” showcasing 
the strength of Indian Industry to 
foster international cooperation. 

Tribute to an 
Adept Technocrat
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