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lobal business witnessed the worst crisis
in decades after COVID-19 struck and the
aviation sector was among the most badlyaffected industries. Soon after the pandemic began
spreading around the world, airlines slashed their
schedules, thousands of aircraft were grounded,
staff strength was reduced and passengers were
missing at airports. In effect, the financial resources
of airlines were severely drained. Every other business
was also affected after the authorities around the
world imposed lockdowns to prevent the spread of
the virus. While some companies reduced operations, others were shut down. The
manufacturing sector was also not spared of the aftereffects of the pandemic and
global trade volumes fell in 2020. Moreover, the loss of jobs due to the decline in
business affected the lives of millions of people all over the world.
With the global economy shrinking, authorities introduced systematic rescue and
revival measures, including stepped unlocking of lockdowns. During 2020, the world
adopted more digital methods to carry out business. This trend would continue
in 2021, offering a new set of opportunities. As the new year of 2021 begins, the
success of the COVID-19 vaccine is expected to ensure the safety of people and spur
them into economic activity, thereby leading to a revival of business.
In the field of aerospace and defense sector, an increased use of IT tools &
techniques, Artificial Intelligence, Robotics and Automation to achieve greater
efficiency and productivity is expected without sacrificing employment potential.
Such developments offer hope during the New Year. Human perseverance and the
spirit of innovation offer hope. The pandemic would, in all likelihood, be effectively
tackled in 2021, leading to a spurt in economic activity along with making the world
a safer place.
Government of India has provided several incentives to SMEs and Private Industry
Corporates and foreign OEMs to enhance manufacturing and service under ‘Make in
India’ and strategic partnership models. MoD has taken a bold step to organise the
Aero India 2021 in February (3rd to 7th 2021), while many others have cancelled /
postponed such events indefinitely. We can expect an active and productive Aero
India, with flying displays, exhibitions, webinars and seminars, fully adhering to the
pandemic & health related safety norms & practices.
SIATI wish everyone a Happy New Year, happier, healthier and more productive and
satisfying, and working together to enhance Indian and Global economy and peace,
upholding our mission ‘Growth through Partnership.’

Dr C G Krishnadas Nair
Honorary President, SIATI
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AEROMAG is celebrating

15 glorious years
Started in February, 2007 during Aero India, the publication has
reached its heights with the support of Indian Aerospace Industry.

Sunny Jerome
Managing Editor

E

veryone has been waiting for a
wonderful New Year after a gloomy
2020 caused by COVID-19, which left
an irreparable damage around the world. In
spite of all these adversities, there is new hope
in 2021.
It is in this backdrop that AEROMAG is
entering its 15th year. We take the opportunity
to thank all the companies and individuals
who supported us in this journey. In spite of
COVID-19, we published all the regular issues
in 2020. Started in February, 2007 during Aero
India, the publication has reached its heights
with the support of Indian Aerospace Industry.
Currently, we are also publishing ‘Sailors and

AEROSPACE
DEFENCE
DIRECTORY

Warriors Magazine’ for the Land, Naval
forces and ‘Arabian Defence’ along
with ‘Aerospace & Defence Directory’,
a compendium featuring around 2,000
industries.
Meanwhile, even amid the grim
scenario, certain major milestones
were achieved by India’s defence
aviation sector in 2020, the most
notable among them being Hindustan
Aeronautics Limited (HAL) completing
its 80 years on December 21. It was,
in fact, a challenging time for HAL
last year due to the pandemic and
the additional responsibilities it had to
shoulder following India’s border issue
with the Chinese army. In spite of all
these developments, HAL could display
a host of achievements in 2020. They
include designing and developing the
Intermediate Jet Trainer (IJT); delivering
the biggest cryogenic propellant tank
ever fabricated by HAL to ISRO;
signing pacts with Rosoboronexport,
Elbit Systems, IAI and Tech Mahindra;
setting up COVID care centres and LUH
completing hot and high altitude trials in
the Himalayas.
Another significant landmark crossed
by Indian aeronautics during the New
Year is the twentieth anniversary of the
first flight of LCA Tejas. The LCA had
flown after much development work and
delays on January 4, 2001. The event

was a remarkable achievement for not
only India’s aeronautics but was also a
catalyst for the development of a robust
aerospace ecosystem in the country.
LCA has now become a part of the
Indian Air Force (IAF) and the aircraft’s
excellent performance proves the
capabilities of the Indian aerospace
sector under flag-bearer HAL and
Aeronautical Development Agency
(ADA), a design organization under
DRDO. True to its name, LAC, which
was christened ‘Tejas’ by former Prime
Minister Atal Bihari Vajpayee, has indeed
spread radiance over Indian skies.
Meanwhile, Prime Minister Narendra
Modi has announced an ambitious
programme of defence exports from
India for Rs 25,000 crores in next four
years. LCA is certain to play a significant
role in achieving this target, with the
Ministry of Defence promoting the
export of Tejas to friendly countries.
Against such positive developments,
we can certainly believe that 2021 will
be an excellent year for Indian Aerospace
and Defence sector with more business,
new partnerships and extra orders
involving both domestic Indian and
foreign customers.
In this connection, AEROMAG wishes
all readers roaring business and a soaring
future.
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2020, an active year for IAF

T

Develop and produce cables & wires for aviation,
space, shipbuilding, electronics.
Improving business efficiency through
joint partnership

Arrival of Rafale fighter aircraft from France, formation of the second Tejas
squadron and acquisition of several advanced weapons systems are among
the highlights of the Indian Air Force’s engagements last year

he Indian Air Force
(IAF) had a busy
year in 2020, with
several crucial developments
taking place related to the air
wing of the defence forces.
For instance, the second
squadron of the LCA (Light
Combat Aircraft) Tejas
was formed on May 27.
Tejas
Tejas is the first advanced
fly-by-wire fighter aircraft
designed, developed and
manufactured in India. The
first LCA Squadron was
formed on July 1, 2016. Till
date, 16 aircraft have been
delivered to IAF in Initial
Operation Clearance (IOC)
configuration. Delivery of Final
Operational Clearance (FOC)
aircraft has also commenced
and IAF plans to procure
83 LCA Mk 1A. The FOC
configuration is rolling out with
improved weapons capability,
enhanced flight envelope,
inflight refuelling capability
and advanced features for
low speed handling.
MAFI
Another development was
signing of Modernisation
of Airfield Infrastructure
(MAFI) Phase-II contract for
37 airfields by the Ministry
of Defence (MoD) with Tata
Power SED (TPSED) at a cost
of Rs 1189.44 crore. The
upgradation of navigational
aids and infrastructure under
this project enhances the
operational capability by
facilitating air operations of
military and civil aircraft even
in poor visibility and adverse
weather while enhancing
Aerospace Safety.The MAFI
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Phase-I project was completed
in December 2019 which
involved modernisation of 30
airfields of IAF. The 37 airfields
of MAFI Phase-II include 24 of
IAF, nine of Indian Navy (IN),
and four of other services.
Rafale, BrahMos
Eight Rafale aircraft have
reached India from France
and are fully operationalised.
First squadron of Rafale was
successfully inducted on
September 20 with necessary
assets and infrastructure.
Meanwhile, the IAF
successfully integrated
BrahMos air version missile
on Su-30 MKI aircraft. The
BrahMos missile provides
Indian Air Force a much-desired
capability to strike from large
stand-off ranges on any target
at sea or on land with pinpoint
accuracy by day or night and
in all weather conditions.

More acquisitions
Yet another development
was according Acceptance of
Necessity (AoN) by Defence
Council for procurement of
potential indigenous platforms
such as ASTRA BVR missile,
Smart Anti Field Weapon
(SAAW), Long Range Land
Attack Cruise Missile (LRLACM), HTT-40 etc.
Case of procurement of
56 C-295 from Airbus with
participation of an Indian
production agency for
manufacture of 40 aircraft
(out of total 56) in India is
also at finance approval stage
and contract is likely to be
signed in the near future.
The case is first of its kind
which envisages participation
of private companies and
would prove to be a boost
for India’s defence industry.
Procurement of Light

Combat Helicopter (LCH)
from Hindustan Aeronautics
Limited (HAL), IEWR and
D-29 from Bharat Electronics
Limited (BEL), Harop (P-IV)
(Option Clause) and upgrade
of UAV systems are also at
an advanced stage. Contracts
are likely to be signed in
the first quarter of 2021.
With IAF actively supporting
the national vision of
‘Atmanirbhar Bharat’ of the
Government of India (GoI)
for providing impetus to
the process of self-reliance
in Defence manufacturing,
various schemes under Make
in India initiative are currently
in progress. Among them is
Make-II Scheme, under which
IAF has issued Project Sanction
Order (PSO) for prototype
development to undertake
design and development
of chaff & flares, IRST for
Su-30, foldable fibreglass

mats, 125 kg bombs and
fuze for aerial bombs.
GoI has set up a Technology
Development Fund (TDF)
which is managed by Defence
Research and Development
Organisation (DRDO). As
many as 18 IAF projects under
the scheme are at various
stages of the TDF procedure.
Contract for the design
and development of video
processing/ switching board for
Su-30 MKI and burner rings for
Mirage-2000 engine have been
awarded to Indian vendors.

Under the iDEX (Innovation
for Defence Excellence)
framework of Defence
Innovation Organisation
(DIO), MoD for engaging
industries (including MSMEs,
startups, individual innovators),
IAF has participated in
four Defence India Startup
Challenge (DISC) challenges.
AoN for procurement of
six AEW&C (Airborne Early
Warning & Control) Mk-2
aircraft with associated
equipment has been granted
by Defence Acquisitions

+7 (495) 510-31-51

Council (DAC) on December
17, 2020 under ‘Buy (IndianIDDM)’ category. The platform
for the system is likely to be
pre-owned Airbus A-319/321
aircraft from Air India. The
mission system design and
development as well as
maintenance of the system will
be carried out indigenously
thus providing a fillip toIndian
defence industries.
IAF is also in the process
of upgrading its legacy
Pechora system of post
1987 vintage. Contract for

okbkp@okbkp.ru
info@okbkp.ru

digitisation of firing units of
the Pechora missile system
was signed on September 20.
At the same time, Rapid
Operational Mobilisation
(Northern Sector) took place
during mid-2020. The heavy
airlift assets of the Transport
Fleet of IAF proved their
mettle by mobilising huge
quantities of war waging
machinery along with battle
ready troops in the Northern
Sector in quick time frames,
thereby altering the dynamics
of the force posturing.
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JSC ‘OKB KP’: Specialists in
producing unique cables
Russian firm JSC ‘OKB KP’ has been
manufacturing cables and wires
for aviation, space, shipbuilding,
and electronics since 1956. Over
the years, it has grown into a
technological complex for research,
development and production of
various wires and cables, cable
assemblies and harnesses for safe
operations in extreme conditions.
Uraev Nikolay, General Director of
OKB KP, explains the company’s
functions and products.

Uraev Nikolay
General Director of OKB KP
JSC ‘OKB KP’ won the
USSR Academy of Sciences
medal in 1965 for designing
the cable connecting the
spaceman Leonov A A and the
spaceship ‘Voskhod-2’ during
the first outer spacewalk,
which is considered a major
achievement of the company.
Could you shed more light
on the notable milestones
and achievements over
the last 64 years since the
company’s inception in 1956?
In the 1970s, OKB KP
designed and produced unique
cables for satellites and probes
such as Luna, Venera and
Mars. Following which, in the
1980s, during the preparation
for the launch of the research
orbital station Mir, almost the
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entire onboard cable network
was produced by OKB KP.
In recent years, a number
of development works have
been carried out by OKB KP
to update the product line and
create modern samples, which
has allowed the company
to significantly enhance its
position among the world’s
cable manufacturers, as
well as offer competitive
and unique products in the

domestic and foreign markets.
As a producer of cables and
wires for aviation, rocketand-space, shipbuilding, and
electronics for safe operations
in extreme conditions, what
are the latest technologies JSC
OKB KP has adopted to ensure
development and manufacture
of new cost-effective and
reliable wires and cables?
Maximum use of modern

solutions of the chemical
industry, as well as the latest
equipment and methods
of organizing production
processes allow us to keep
up with the times and
constantly improve the
characteristics of our products.
Could you give us a detailed
picture about the products
of JSC OKB KP, research
and development projects

being carried out currently
by the company and major
clients across the globe?
OKB KP produces and
supplies cable products used
in new equipment of the most
important industries such as
radio-electronics, aviation,
rocket and space, shipbuilding
and nuclear power.
The product portfolio of OKB
KP includes radio frequency,
anti-vibration, control cables,
high-voltage pulse and
installation cables, on-board
installation, optical, combined
information sealed cables,
winding wires, connecting
cords, plaits, optical cable
assemblies, electrical cable
assemblies and harnesses.
Almost all cables
manufactured by the company
are resistant to external
factors in accordance with
the latest requirements and
have proven to work reliably
in extreme conditions such as
underwater, on the ground,
in the air and in outer space.
Considering the constantly
increasing requirements
for modern products, our
main projects are aimed at
improving the technical and
operational characteristics,
as well as optimizing
the cost parameters of
manufactured products.

the ‘Atmanirbhar Bharat
Abhiyaan’ (self-reliant India
campaign). Is there any fresh
development in this direction?
Understanding the volume
and growth dynamics of
the Indian market, we are
currently at the stage of
negotiations with Indian
companies (potential partners)
to identify key needs to make
joint cooperation effective and
meet the requirements of the
‘Make in India’ programme.
What is the potential
for expansion of your
business in other countries
in Asia and Africa?
In our opinion, the potential
is quite high, since Russia’s
trade and economic relations
with the countries of Asia
and Africa are at the stage of
active growth. The increasing

volume of exported products
makes the organization of
joint production enterprises
or the sale of production
licenses a very interesting
offer for creating a local
product in Asia and Africa.
The defence and aerospace
industries across the world
are bearing the brunt of
Covid-19 pandemic. What
are the measures taken by
JSC ‘OKB KP’ to overcome
the pandemic effect?
The pandemic has forced
us to adapt and, in many
ways, change the way we
work. We continue to move
in accordance with our goals
and are in the process of
organizing the production
of new developments.
The company continues
to operate as usual, and the

workplaces have been reequipped in accordance with
the latest safety requirements.
Additional monitoring of the
health status of employees
and operational support in
case of detection of diseases
has been introduced.
What are your visions and
priorities for the company
over the next decade? What
is the roadmap ahead?
The company’s vision is to
continually expand the range
of cable products through
innovation and advanced
technology. First of all, we
want to focus on improving
the mass-dimensional and
operational characteristics
in order to offer our
customers the most modern
products that meet the latest
market requirements.

It has been reported that JSC
OKB KP is looking for a partner
in India, where many major
companies are increasingly
showing an interest for joint
venture/partnership under
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Bangaloreheadquartered
Hindustan
Aeronautics
Ltd. (HAL) has
completed 80
glorious years.
As India faces
threats in the
neighbourhood, a
strong defence in
the air, sea and on
land is the need of
the hour. Against
this background,
HAL has been
playing a decisive
role by building a
strong air force.
14

industan Aeronautics
Ltd., Bangalore
(HAL) crossed a
major milestone on December
21, 2020 when it completed
80 years of making immense
contributions to India’s defence
and security. India’s defence
requirements are enormous.
With hostile neighbours
engaged in acts aimed at
subverting and weakening
the country at every turn,

India needs a strong defence
in the air, sea and on land.
It is in this context that HAL
has been playing a decisive
role by building a strong
air force brick by brick.
Tejas, AMCA projects
The crowning glory of
HAL’s eight decades is the
Light Combat Aircraft (LCA)
or Tejas project. The singleengine, fourth-generation,

multirole light fighter has been
designed by the Aeronautical
Development Agency (ADA)
in collaboration with Aircraft
Research and the HAL Design
Centre for the Indian Air
Force and Navy. Tejas, which
conducted its first flight on
January 4, 2001, has a top
speed of 2,205 km per hour
and a range of 3,000 km.
Besides planning to export
of the fighter to Malayasia,

Aeromag Asia,Aerosun Media Pvt Ltd, Aeronautical Society of India
Building, Suranjandas Road, Off Old Madras Road,
Bangalore 560075. Karnataka. www.aeromag.in
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Vietnam, Sri Lanka
and Indonesia, HAL will set
up maintenance facilities in
these countries. However, the
biggest buyer of the aircraft
is the Indian Air Force (IAF),
which already has 35 Tejas and
ordered another 83. With the
Tejas currently faring well in
operations, various advanced
versions are being planned.
Moreover, by 2028, the
fifth generation Advanced
Multirole Combat Aircraft
(AMCA) is expected to take
off. India will manufacture
this fighter aircraft on its
own under the Atmanirbhar
Bharat Abhiyan, reducing
dependence on foreign
companies and promoting
the concept of self-reliance as
well as ‘Make in India’. AMCA
is scheduled to be unveiled
in 2024 and four prototypes
are planned initially.
A highlight of the AMCA
programme is that it will be a
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joint venture
involving the private
sector along with HAL and
the Defence Research and
Development Organisation
(DRDO). At present, work on
the AMCA is underway on a
war-footing, with the detailed
design already finalised.
Meanwhile, the search is on
for an improved engine.
Other programmes
In 1970, HAL set up a
separate division exclusively
for manufacture of ‘Chetak’
and ‘Cheetah’ helicopters
in Bangalore under licence
from SNIAS, France. Other
helicopters built by HAL
include the Dhruv, Lancer,
Cheetal and Rudra. About
400 Dhruvs, a multi-purpose
helicopter capable of fulfilling
many different roles, have
been built so far. The Rudra

too is a
potent chopper.
Meanwhile, HAL established
a new division to manufacture
aircraft instruments and
accessories at Lucknow.
Significantly, arrangements
were made with the USSR for
the manufacture of accessories
for the MiG-21 jet fighter.
Another important step was
the design and development
of the Basant agricultural
aircraft, which was undertaken
between 1970 and 1974.
Next was the design and
development of Ajeet, an
improved version of the valiant
1971 war subsonic jet fighter
aircraft, Gnat. This project was
undertaken between 1972 and
1980. In 1976, projects were
sanctioned for the design and
development of the HPT-32

elementary
piston engine trainer,
the Kiran MK II (an improved
version of Kiran MK I / IA) and
the Ajeet Trainer as well as for
an Advanced Light Helicopter.
The Marut HF 24 was
a milestone for HAL. The
fighter did well in the 1971
war with Pakistan and it
even shot down an F-86
Sabre jet at Longewala. At
the same time, not a single
Marut was shot down by
the Pakistanis in many aerial
showdowns. About 150
Maruts were in use ultimately,
until it was retired in 1990.
The Kaveri engine,
developed by Gas Turbine
Research Establishment

(GTRE) for Tejas, was found
unsuitable for the aircraft.
However, other uses were
found for the engine and it
is now used in Unmanned
Aerial Vehicles (UAVs).
Meanwhile, the DRDO is
planning to set up a new
complex to develop jet engines
for future Indian fighter
aircraft. A completely new jet
engine, one that can provide
a thrust of 110 kilonewtons,
is planned. The engine, which
is expected to come up within
seven years of starting work,
will be used in the AMCA.
Other important
developments have also taken
place at HAL. In 1979, after
signing a licence agreement
with British Aerospace, HAL
started manufacturing the

‘Jaguar’ aircraft and with
Rolls Royce-Turbomeca
for Adour engines. Licence
agreements were also inked
with various other firms
for the manufacture of
avionics and accessories.
Later, after entering into a
deal with Russia, HAL took
up the licenced manufacture
of the Sukhoi 30 MKI Aircraft
at its Nasik division that was
engaged in the manufacture
and overhaul of the MiG
series aircraft. In February
2002, it was decided to
have two divisions at Nasik
– the Aircraft Manufacturing
Division for Su-30 MKI
production and the Aircraft
Overhaul Division for the
overhaul and upgrade of the
MiG series aircraft. In 1982,

HAL had started production
of the swing-wing MiG-27M
aircraft as a follow-up to the
MiG-21 BIS project in Nasik.
The move to manufacture
AL 31 FP Engine for the
SU 30 MK1 aircraft under
licence from the Russian
manufacturer was given much
importance in 2002 with the
decision to establish a new
division at Koraput. At the
same time, the helicopter
division in Bangalore, which
manufactured Advanced Light
Helicopters (ALH) and was
engaged in related activities
like the making and repair plus
overhaul activities of Chetak
and Cheetah helicopters
and their variants, was
transferred to the Barrackpore
unit. Subsequently, a new

division was created in
Bangalore to carry out
ALH overhaul activities.
Space sector
HAL is also making immense
contributions to India’s space
programmes. A separate
aerospace division was
established in 1988. The
company is currently meeting
the needs to manufacture
aerospace launch vehicles
and satellites of ISRO.
Infrastructure has also been
set up to undertake complete
assembly of the strap-on L-40
stage booster. Structures for
GSLV Mk.III, Mars Mission
and Human crew module have
been supplied by HAL to ISRO.
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Our salutations to
Hindustan Aeronautics Limited
on their 80th Anniversary!
Fluid Controls has over 45 years of experience delivering high quality, high
performance Make-in-India products which delight customers. We offer
comprehensive solutions – from supply of high-performance connectors,
valves and piping accessories to engineering and installation services.
A Vocal for Local MSME with R&D approval by the Department of Scientific
& Industrial Research, Fluid Controls has successfully supplied products
for a variety of defence applications, including air storage vehicles,
submarines and aerospace.

CONNECTORS • VALVES • MANIFOLDS • PIPING SOLUTIONS
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R MADHAVAN
Chairman and Managing Director
HAL
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In its thrust to evolve as a significant global player in aerospace industry,
HAL (Hindustan Aeronautics Limited), the largest Aeronautics Hub in South
Asia, has over the last 80 years built up a wide-spectrum, multifaceted
aerospace ecosystem in India, developing comprehensive skills in Design,
Development, Upgrade, Manufacture and Maintenance of Fighters,
Trainers, Helicopters, Transport Aircraft, Engines, Avionic Systems and
Accessories. HAL Chairman and Managing Director R MADHAVAN in
an in-depth interview with AEROMAG speaks about the indigenous
technological advancements, introducing game changers in the fighter
fleet, spearheading engine technologies and development mission,
overcoming the unprecedented universal challenges thrown up by the
Coronavirus Pandemic and the HAL vision for the future. Excerpts:

R Madhavan,CMD , HAL with Defence Minister Rajnath Singh
HAL turns 80 and it is a
glorious milestone in the
golden saga of aeronautical
industry in India. What are
your thoughts on this occasion
considering HAL’s decisive role
in the thriving aerospace and
defence industry in India?
Yes, it is a humungous
achievement and a matter of
pride for HAL, to be the flag
bearer of Aerospace industry
in the country, meeting the
requirements of defence
services, being our prime
customers for over 80 years
and the credit goes to my
team HAL. HAL, since its
inception in 1940, has evolved
into a large Aeronautics
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Complex in South Asia. It
has built up comprehensive
skills in Design, Development,
Upgrade, Manufacture and
Maintenance of Fighters,
Trainers, Helicopters, Transport
Aircraft, Engines, Avionic
Systems, and accessories.
HAL, over the years, has
produced over 4150 aircraft,
5200 aero-engines and has
carried out over 11,500
overhauls of aircraft and
34,500 overhauls of engine,
besides manufacture and
overhaul of related accessories
and avionics. These include 17
types of aircraft/ helicopters
from indigenous R&D and 14
types of aircraft/ helicopters

under Transfer of Technology
from foreign OEMs.
HAL’s major supplies and
services are to the Indian
Defence Services - IAF, Army,
Navy and Coast Guard. The
Company has also established
a foothold in export in more
than 20 countries, having
demonstrated its quality and
price competitiveness. HAL
is a major partner for the
Space Vehicle programs of
ISRO. It has also diversified
into the Industrial & Marine
Gas Turbine business.
Over 90 percent of HAL’s
current sales are to the
Indian Defence Services.
HAL has 20 Production

Divisions, 10 R&D Centers
and one Facility Management
Division. HAL also has 14
Joint ventures (JV), one JV
Subsidiary and one wholly
owned Subsidiary. HAL
is setting up a facility at
Tumakuru near Bengaluru
to manufacture 3-ton
class helicopters.
The platforms currently
being manufactured by HAL
towards Defence requirements
are Light Combat Aircraft

(LCA) -Tejas, the multi-role
supersonic fighter aircraft
Su-30 MKI, Light Transport
Aircraft Do-228, Advanced
Light Helicopter-Dhruv, Light
Combat Helicopter (LCH) and
Cheetal Helicopter. The major
ongoing R&D programs of
the company are Hindustan
Turboprop Trainer (HTT-40),
Light Utility Helicopter (LUH),
LCA Tejas Mk 1A variant, 25
KN turbo fan engine HTFE25, 1200 KW turboshaft
engine HTSE 1200 KW etc.
HAL has developed
aerospace ecosystem to boost
the growth of industry in the
country. Presently HAL has
vendor base of over 7150
vendors, which includes over
1950 MSMEs. On an average
HAL’s indigenous procurement
from MSMEs is around 31%.
HAL has also been
instrumental in nurturing
a competitive aerospace
eco-system in India by way
of collaborating with private
industries as outsource
partners with more than
30% of HAL’s man-hours
outsourced including several
critical work packages. HAL
believes in inclusive growth
and collaborates with private
players, government labs
and academia to effectively
address the strategic needs
of Defence Forces through
synergizing. HAL aims to be
a lead aerospace integrator,
primarily through robust

private partnership.
HAL has been extensively
tying up with Indian private
partners in the areas of:
• Manufacturing
of Detail Parts
• Assemblies (Mechanical
incl. Hydraulic, fuel
accessories, fuselages,
wing assemblies, Electrical/
Electronics incl. PCB
assemblies, Transformers etc.)
• Composites, Rubber/
Plastic Parts, Tooling
• Electrical looms,
panels, relay boxes etc.
• Maintenance, Repair
and Overhaul activities
• Work packages
viz. Painting, Depainting, dismantling
• Ground support/
Ground Handling equipment
viz. GHEs/GSEs.
• HAL has also started
involving private organisations
in Quality control activities
through the process of ThirdParty Inspection (TPI).
HAL has also been engaging
the private organisations
(including MSMEs) in
Design and Development of
products and technologies.
Some of these major design
partnership initiatives include
Smart Cockpit Display
System, Control & Display
Unit, Data Interface Unit,
Multi-Function Display for
LCH, Solid State Flight Data
Recorder for Su-30 MKI etc.

Some of the critical
manufacturing work packages
outsourced by HAL for major
platforms include Structural
packages, Rudder, Flaperon,
Air Intake, etc. of Su-30MKI
aircraft, Centre Fuselage,
Rear Fuselage, Wings, Front
Fuselage, Air Intake assemblies
etc. of LCA and MGB Housing,
Gears, Harness, etc. of ALH.
As a further success story of
public private partnership and
the Aerospace Manufacturing
Ecosystem development
efforts of HAL the first
outsourced 'Front Fuselage
Assembly' of FOC LCA Tejas
was successfully rolled out
by Dynamatics Technologies
Limited (DTL), Bengaluru and
"Rear Fuselage Assembly" from
M/s Alpha Tocol Pvt. Ltd.,
Bengaluru, with necessary
approvals from DGAQA in
the current fiscal. HAL aspires
more and more participation of
private partners and building
healthy and robust ecosystem
in India through its upcoming
indigenized programs.
HAL has been transforming
itself from a core
manufacturing company to
a technology driven one.
How do you evaluate the
production capabilities and
technological advancements
of HAL and where does
HAL stand internationally?
During 8 decades of HAL’s
road map, it has developed

capabilities from servicing,
manufacturing of aircraft
under ToT to Design, Develop,
manufacturing, servicing,
and midlife upgrades of
indigenous platforms.
HAL has developed and
proven capabilities in
• Design & Development
(D&D), manufacturing,
overhaul of aircraft,
helicopters, aero-engines,
related accessories,
and avionics.
• Mid-life upgrade
solutions for indigenous
and licensed platforms
• Missiles and Defence
Systems Integration on
existing platforms
• Manufacturing of
aerospace structures.
• Precision castings &
forgings for aerospace
applications.
We are currently pursuing
indigenous technological
advancements in development
of Basic Trainer Aircraft HTT40, Light Utility Helicopter
(LUH) and LCA Mk 1A as
second variant of LCA-Tejas
with enhanced combat
capabilities. To develop the
critical aero-engine D&D
capability in country, HAL
is also developing 1200kW
turbo shaft engine and 25kN
turbofan engine. We are also
working on technologies to
enhance combat capabilities
of our platforms, such as
Active Electronically Scanned
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Array (AESA) Radar, Air-to-Air
Refueling (AAR), Integrated
Architecture & Display System
(IADS) for Defence platforms.
Light Utility Helicopter
has achieved operational
clearance (IAF) and Light
Combat Helicopter is already
under production. These
platforms are examples of
HALs design capabilities. They
have proved their mettle in
highest & environmentally
most challenging terrain like
in Siachen glacier and are
appreciated by our customers.
Our next major R&D
programme is IMRH – Indian
Multirole Helicopter. We are
also actively participating
in R&D of AMCA, LCA
MKII, which are already
in progress. Su30 MKI
upgrade is also in pipeline.
We have sufficient capability
to exceed the requirement
of Indian Armed forces.
HAL currently stands at
34th position among the
global aerospace companies
in terms of revenue. HAL is
among a few companies in
the world having capability
to design & develop
indigenous Helicopters.
HAL Products & services
are offered internationally to
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more than 20 countries in the
world. I can proudly say that
HAL is the only company in
the world which is providing
product support to specific
fleets for more than 4050 years (Jaguar, Cheetah,
Chetak, MiG series Aircraft
are few examples to quote).
This is possible only because of
HAL’s capabilities to practice
obsolescence management,
provide upgrade solutions
and indigenization. It is
testimony of HAL design and
manufacturing capabilities.
We continue to build
our capabilities through
investments in upgrading
our capabilities in R&D,
Manufacturing, IT enabled
application etc.
In a first, a complex fuselage
section for a fighter aircraft
has been built by a private
sector company, when
Dynamatic Technologies
made the front fuselage for
FOC version of LCA. The
government is promoting
private participation and how
does HAL support to bridge
the gap with private industry?
HAL has been actively
engaging business partners
from the private sector

even before the advent of
“Make in India”, like in its
Su30MKI, ALH projects. In
respect of LCA, HAL has
been successfully able to
partner a few private players
with capabilities to take up
complex systems/ sub-systems
for manufacture & assembly,
which is a commendable
achievement since HAL
products are highly technology
sensitive and capital intensive.
HAL extends the required
support to its vendors by
spreading awareness of
airworthy quality & safety
requirements, initial handholding and over-the-shoulder
production supervision to
finally turn the supplier into
a reliable partner of HAL's
value chain. Furthermore,
HAL supplies the raw material,
special tools, gauges, Jigs &
fixtures besides the necessary
technical documents,
drawings, process sheets
required for manufacture of
aircraft components. HAL
also provides the required
technical support in respect
of First article inspection
(FAI) until prove out, Pre
dispatch inspection at works
during production phase
besides support during the

certification phase. Not only
Front Fuselage from DTL,
HAL’s dedicated efforts
resulted in delivery of LCA
Wings from L&T and LCA Rear
Fuselage from Alpha Tocol.
Some more major assemblies
are under fabrication
with Private partners.
It is pertinent to note that
over the past years, HAL
has successfully engaged
several private industries,
including MSEs, in Design &
Development of products/
technologies. HAL assists such
MSEs to absorb the requisite
technologies and means to
improve quality standards
required in Aeronautical
Industry. Vendor meets are
also organized at Divisional/
Corporate levels for the
private sector industries at
various forums to create an
awareness of the requirements
and various opportunities
available at HAL.
Air Chief Marshal RKS
Bhadauria, Chief of the Air
Staff, undertook his maiden
flight in HAL designed and
developed Light Combat
Helicopter (LCH) on 20th
November and reviewed the
project ahead of its induction

to IAF. What is the status of
the project and how crucial
is the multi-role lightest
attack helicopter to IAF?
LCH is the first indigenously
designed, dedicated combat
helicopter, meeting the
requirements of Indian
Armed Forces. Close to 1800
development flights are
carried out cumulatively on
4 Technology Demonstrators
till date. Flight testing was
carried out at various altitudes
from Sea level to High
altitudes of Siachen range
and at extreme Cold weather,
Hot weather conditions
and in Desert region.
LCH is integrated with
Mission sensors such as
Electro Optical system, Helmet
Mounted Display System
and Weapon systems such as
Turret Gun, Rocket & Air to Air
Missile system. Weapon firing
trials have been completed.
LCH has demonstrated its
capability to land & take off at
4700m altitude at Siachen with
adequate fuel and payload.
The Initial Operational
Clearance (IOC) for LCH
for both Airforce and
Army variants have been
accorded by CEMILAC.
Based on requirement
from IAF, 2 LCHs of HAL
were deployed at Leh in
August 2020 for undertaking
operational missions in support
of IAF. These helicopters
successfully demonstrated
quick deployment to forward
locations and operations
in extreme temperatures
prevalent in the area and able
to operate in the complete
Area of Responsibility (AOR).
With its advanced
technologies, stealth features
for effective combat roles such
as Destruction of Enemy Air
Defence, Counter Insurgency,
Search and Rescue, Antitank, Counter Surface Force
Operations etc., deployment
of LCH is very much crucial

pending contract finalization.
Chief of Air Staff made his
maiden flight in LCH on 20th
Nov 2020 and expressed his
satisfaction with the helicopter
performance and progress
made on the project. His
positive feedback encourages
HAL to move forward
with passion in Design and
Development of indigenous
Rotary Wing Platforms.

to meet the requirements of
the Indian Armed Forces.
There is an initial requirement
indicated for 65 LCHs by
Indian Air Force & 97 LCHs by
Indian Army. The contract for
15 Limited Series Production
(LSP) LCHs (10 LCHs for
IAF and 5 LCHs for IA) is in
advanced stage of finalization.
As a proactive measure, HAL
has launched production of
LSPs and progressed with
the equipping & integration
activities towards flight tests
in anticipation of orders
which are expected shortly.
Letter of Intent is received
from IAF and Indian Army for
delivery of five each LCH LSPs

HAL’s Aircraft Research
and Design Centre (ARDC)
has completed the structural
design of the new variant
of Light Combat Aircraft,
called Tejas Mk1A. What
is the present status of the
project and how it will be
a game changer for the
fighter fleet of India?
There are quite a few new
System/Sensors like AESA
Radar, EW Suite, DMG etc.
and Stores Like ASRAAM to
be integrated in LCA Mk1A to
enhance the performance and
potent of the aircraft. There
are also a few improvements
and strengthening required
on the Structural Design
for better operations and
maintainability. All these
re-design/ modification
to design, of not only the

structure but also the electrical
wiring, cooling system etc.
have been completed.
HAL is still awaiting the order
from IAF for the Mk1A aircraft
but notwithstanding, with
internal funds, have progressed
the above-mentioned redesign as well as gone ahead
in-house development of the
various Systems and software.
The Mk1A Aircraft when
inducted (in 3 years from
contract) will be a game
changer with its State-of-theArt Systems and Weapons.
How far is LCA’s naval
variant from the induction
into the navy and what
are the challenges?
LCA Navy has successfully
completed the developmental
tasks including demonstration
of operation from Aircraft
Carrier. In January 2020, the
LCA Naval prototypes (Trainer
and fighter) demonstrated
launch and recovery on INS
Vikramaditya. During the
Shore based test facility
(SBTF) trials and Ship trials
the aircraft serviceability
was proved to be extremely
high and was able to sustain
the stringent requirements
of arrested landings.
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The ski jump takeoff with
two Derby missiles and two
R73 missiles was demonstrated
which proves that aircraft
can be utilized in air defense
roles from the carrier. The
aircraft can also be utilized as
a lead in trainer fully capable
of ship operations too.
Indian Navy has taken a
decision to go ahead with the
development of a Twin Engine
Deck Based Fighter (TEDBF)
to replace the Mig29K. The
LCA Navy prototype will be
used to test the various new
structural elements like the
Vortex Flap, Strakes, Stabilator,
IFCS Development and Other
Combination before the
TEDBF prototypes are ready.
Could you please share the
current rate of production
of LCA Tejas and when will
HAL achieve the target rate
of 16 LCA fighters per year?
HAL has already augmented
production capacity to
10 to 12 LCAs per year
by establishing one more
production line, at one of our
sister division in Bangalore
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and has also developed
partners for supply of major
structural assemblies, beside
the dedicated production
line already established
at LCA Tejas Division.
A new facility that is spread
across 35 acres and having a
built-up area of over 34000
square meter (sq. m.) is being
made ready for production
of structural assemblies of
the advanced variant of Tejas
which is LCA Mk1A. The new
facility will be in full-fledged
operation from FY 2021-22
onwards. HAL expects the
demonstration of 16 aircraft
pa capacity from 2022-23
onwards so as to be ready
when the deliveries are to be
made against 83 LCA order.
In yet another major fillip to
indigenous programme, 300th
Advanced Light Helicopter
(ALH-Dhruv) rolled out from
HAL hangar recently. Could
you talk about the latest
updates of the project?
Rolling out of 300th ALH is
a testimony to the capabilities
we have built over years

with concerted effort of
HAL fraternity and customer
support. Currently, HAL is
executing 73 ALH contract
comprising of 41 Army, 16
IN and 16 CG helicopters.
In the case of Coast Guard
and Navy 19 New systems
have been integrated on ALH
Mk-III which will further
enhance capability of ALH for
coastal surveillance. The first
batch of these helicopters will
be delivered to Coast Guard
and Navy shortly and we are
sure the enhanced capability
of these helicopters will add an
edge to customer’s operations.
Out of 73 ALH contract, HAL
has already produced 30 ALH
for Army, 5 for Navy and 6 for
CG. We would complete the
rest 32 helicopters by 2022.
While HAL is expecting more
orders on ALH, the production
of limited series production
LCH has already commenced.
IAF and Army has already
issued Letter of Intent for early
delivery of 5 LCH each for
operational exploitation at the
earliest. Proactively, production
activities have commenced

at HAL and first helicopter
has commenced ground
run. Next four helicopters
are also in advance stages
of equipping. Already, HAL
produced two Light Combat
Helicopters (LCH) have been
deployed for operations at
high altitude (Leh sector)
at short notice to support
IAF missions in Aug 2020.
LUH has attained operational
clearance for the IAF variant.
Recently, LUH has also
successfully completed hot
and high-altitude trials at Leh
paving its way for IOC for
Army. HAL has also started
design and development
of IMRH which would be
replacement for phasing out
Medium Lift Helicopters
from Services. We can say
that the Product Portfolio
of Helicopters by HAL
would be truly in line with
Government of India initiative
of ‘Atmanirbhar Bharat’.
A major challenge faced
by Indian aerospace
manufacturing sector in the
creation of fighters is the

development of indigenous
engines. What are your
thoughts on it and how
far is India from achieving
this long-standing goal?
Design of aircraft power
plant is a complex process
involving multi-disciplinary
activities. The reliability
considerations, particularly
for aircrafts configured with a
single engine, make the design
of these power plants even
more complex owing to their
extreme service conditions.
Also, the barriers like high level
of investment, longer gestation
period, special raw materials,
Single Crystal technology,
High altitude testing, flying
testbed etc. have hindered
the engine development
programs. Technology
acquisition through offset
efforts have also been
turned down quoting
various reasons like export
embargo, confidentiality, and
critical technologies etc.
However, HAL has so far
manufactured over 5100
Engines of 16 Types both
for fixed wing and rotary
wing platform. Knowledge
gained while manufacturing
the engines has led HAL to
successfully carry out, for the
first time in the country, the
design develop & produce
small gas turbine engines
and their components. The
products that are designed
& developed in the area of
aero-engines are 4 kN thrust

turbojet engine (PTAE-7)
used on Pilotless Target
Aircraft (PTA), 110 kW
power turbo shaft engine
(GTSU-110) for starting the
Light Combat Aircraft (LCA)
engine and its upgrades,
60 kW starter generator
engine for starting AI-20D
engine of An-32 aircraft,
Air producer engine for
starting Adour-811 and 871
engines of Jaguar and Hawk
aircrafts, Auxiliary Power Unit
for FGFA class aircraft and
accessories like air turbine
starters, turbo chargers etc.
Realizing the need
of indigenous engine
technologies and engines we
have launched two engine
development programs,
Hindustan Turbo Fan engine
(HTFE-25) of 25 kN thrust for
trainer aircraft and UAV’s, and
Hindustan Turbo Shaft engine
(HTSE-1200) of shaft power
rating which can power Light
& Medium weight helicopters
(3.5 to 6.5 tons in single/
twin engine configuration)
For realizing the goal of
having an indigenous engine
for fighter aircrafts, the best
way forward could be a
consortium basis with HAL,
GTRE, CSIR, Govt. labs,
leading premier institutions
and private industries as the
partners of the project as a
national program. Opting of
foreign technical collaborator
(OEM of Engine) may be
explored based on technology

gaps existing within country
and willingness of foreign
OEM to part such technologies
without any limitations. Engine
development will be fructifying
in India by a concerted
effort and amalgamation
of learnings from all the
agencies. Government has
initiated moves to create
an aero engine complex in
India involving PSUs, Pvt.
Industries including MSMEs,
Govt labs and academia.
HAL and Tech Mahindra
signed a contract worth
Rs 400 Cr recently for
implementation of Enterprise
Resource Planning (ERP)
to support HAL’s Project
Parivartan. Could you please
elaborate on the Project?
Yes, HAL has signed the
Project Parivartan contract
to upgrade our existing ERP
system with the latest version
along with related Software
licenses, across Divisions,
R&D Centres and Offices of
HAL. The contract includes
supply of necessary hardware,
five-year maintenance
support, additional licenses
considering future expansion
etc. The total duration of
the contract is eight and half
years including support.
The new solution is aimed
at standardization of business
processes across HAL
Divisions based on industry
best practices; integration
of PLM at R&D Divisions

with Production Divisions;
and creating a platform to
embrace new technologies
like Internet of Things (IOT) &
Artificial Intelligence (AI) etc.
We will also implement Supply
Chain Management (SCM)
with seamless integration of
company operations with the
Suppliers for procurements,
receipts, inventory, and
payments. We have a large
outsourcing partner’s base
which is planned to be
integrated in the supply
chain to capture real time
status of loading of parts on
machines, dispatches, and
quality inspection. This would
result in improved Supplier
Relationship Management
(SRM). We also intend to
provide high-quality customer
service using Customer
Relation Management (CRM)
capability of the solution
and integrating our business
with Customers in respect of
customer orders, deliveries,
AOGs, warranty management
etc. Implementing Project
Parivartan will help to keep us
ahead of the competition with
reduced cost of production,
turnaround time (TAT) and
increased productivity.
What are operational
highlights of 2020-21
for HAL so far? What is
expectation in current fiscal
and what are the goals?
HAL as of date has
manufactured 18 new
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aircraft/helicopter and 57
new engines during the
current fiscal. Additionally,
we have also overhauled 97
aircraft/ helicopter and 276
engines during the period.
HAL produced FOC standard
LCA Tejas has been inducted
into IAF Squadron ‘The Flying
Bullets’ (18 Squadron) in May
2020. HAL produced two
Light Combat Helicopters
(LCH) have been deployed
for operations at high altitude
(Leh sector) at short notice to
support IAF missions in Aug
2020. HAL has also achieved
the milestones of producing
150th Dornier aircraft and
300th ALH Dhruv. HAL has
also completed the order for
RD-33 engines this year from
its Koraput Engine factory.
In Sep 2020, ground run of
first indigenously designed
and developed Light Combat
Helicopter-Limited Series
Production (LCH-LSP) has
been conducted for which
order is still awaited.
In Nov 2020, HAL
successfully delivered the
biggest Cryogenic propellant
tank (C32 LH2) ever fabricated
for ISRO much ahead of
the contractual schedule.
We expect order finalization
for the 83 LCA Mk1A &
15 LCH LSP in the current
fiscal. We expect greater
contributions from the
company towards Atmanirbhar
Bharat in terms of further
deliveries of indigenous
platforms and equipment
and greater involvement
of the successful public
private partnerships.
How did HAL brace for
the impact caused by
COVID-19? What are the
plans post pandemic period?
HAL Divisions across the
country were in complete
lockdown from 24th Mar
2020 to 19th Apr 2020,
baring essential services
which continued to work
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without any interruption,
due to the nationwide
COVID-19 lockdown inforce as per the government
directives. Subsequently, in
line with MHA guidelines
dated 15th Apr 2020, HAL
resumed its operations
progressively and by 4th May
2020 with due clearance
from local authorities, all
the Divisions/ Offices of
HAL were operational.
Since the lockdown was
country wide, work at HAL
outsource partners/ vendors
etc. were also held up. This has

intensive. Also, HAL product
spectrum includes both ToT as
well as indigenous platforms
and contain systems/subsystems/ raw materials etc of
foreign origin, used on these
platforms. Since the pandemic
has caused world-wide
lockdown, there is disruption
of production at supplier
premises and associated delays
in supplies, which in-turn has
led to production delays at
HAL. However, all efforts are
being put by the entire HAL
team to recover the loss of
time through regular follow-

With the introduction of the new
Platforms into the Export Market and
aggressive approach in marketing
efforts, HAL envisages enhancement in
exports in the coming years. The export
arm of HAL is being strengthened to
address the upcoming requirements.
led to the loss of production
hours across the factories
completely for over a month,
affecting regular production
and R&D activities temporarily.
It affected the last leg of
scheduled activities for the
production year 2019-20 and
production / ROH of few
of the aircraft/helicopters
and engines could not be
completed. Further, in the
month of April of current year
2020-21 also, operations of
company were significantly
affected. Approximately,
Standard Man hours (SMH) to
the tune of 26 lakh has been
lost due to the month-long
lockdown of HAL factories.
Resumption of work
started with staggered shifts
with minimum number of
employees in all Divisions.
Subsequently based on
modified government
guidelines, normalcy has
been restored gradually. HAL
works in aeronautical domain,
which is highly technology

up/reviews at various levels as
well as putting in additional
efforts, wherever feasible.
Even during the lockdown
HAL was in constant
interaction with the Service
HQ’s. Also, our service
personnel were deployed to
customer bases for support
services on requirement basis
and were also available on call
throughout for any technical
support. HAL has received
letters of appreciation from
various defence establishments
for supporting them in the
time of Pandemic crises.
We are bracing up to
catch up the lost production
hours and could do a lot of
improvement in the third
quarter and we hope to
make good the rest before
the end of this fiscal year.
Post pandemic we plan
lot more digitisation of our
processes. Towards this
we have embarked on a
journey to revive our ERP
system through Project

Parivartan, which is bound
to increase our operational
efficiencies and flexibilities.
There is a strong push from
the government and the
‘Atmanirbhar Bharat Abhiyan’,
the policy formulations and
reforms post COVID-19 is
giving significant impetus
to self-reliance and local
production. This is expected
to favourably impact the
operations of the company.
The Defence Services are
looking for more indigenous
options as compared to
import and HAL is expected
to greatly benefit from
this as there are a slew of
indigenous products like LCH,
LUH, HTT-40, LCA etc.
Prime Minister Narendra
Modi has called for lesser
dependence on foreign
nations by supporting the
'Aatmanirbhar Bharat' (SelfReliant India) and 'Make
in India' mission. How
crucial is HAL's Make-ll
program in this regard?
HAL’s Make-II programme
is a very crucial step towards
supporting the 'Aatmanirbhar
Bharat' & ‘Make in India’
mission. HAL’s Make-II
(Industry Funded) procedure
complies with the Make-II
framework promulgated
by MoD and envisages the
assured order quantity after
successful development
of items through private
vendors. In this regard, HAL
has recently implemented
Make-II procedure and has
hosted items identified for
indigenization under Make-II
in its website along with the
contact details of the nodal
officers for indigenization.
HAL has started issuing EOIs
for indigenization of these
items in a phased manner.
List of the items identified for
indigenization under Make-II
as well as the available EoIs
can be accessed through
our website. Indigenization

through Make-II procedure
will involve a greater
number of interested and
capable local vendors and
thereby help expanding the
aerospace & defense ecosystem in the country.
India is actively trying
to diminish its image as
an importer and wants to
project itself as an exporter
in defence products. How
strong is the export arm
of HAL and what are the
products and services offered?
HAL is making all out efforts
to boost Exports in sync
with Government's USD 5
billion Defence Export Target
to become net exporter
of Defence Equipment
in the next five years.
So far, HAL's exportable
Platforms have been
Advanced Light Helicopter
(ALH) - Dhruv and Do-228
aircraft. In addition, HAL
also exports certain work
packages and spares.
Presently, in the rotary wing
side Advanced Light Helicopter
Mk. IV variant- Rudra & Light
Combat Helicopter (LCH) and
in fixed wing side the Light
Combat Aircraft (LCA) - Tejas
have been added to the basket
of HAL's exportable Platforms.
Soon, Hindustan Turbo
Trainer (HTT)-40 and
Light Utility Helicopter
(LUH) will also be offered
in the Export Market.
Further, HAL also started
participating in major
Global tenders for Defence
aviation platforms. Channel
partners are being engaged
in prospective countries.
Extensive support is being
rendered by Indian Missions
abroad in Export promotion.
With the introduction
of the new Platforms into
Export Market and aggressive
approach in marketing efforts,
HAL envisages enhancement
in exports in the coming years.

The export arm of HAL is
being strengthened to address
the upcoming requirements.
What are HAL’s plans for
the upcoming Aero India?
How much important is the
expo which is to be held in the
aftermath of the pandemic?
Due to the pandemic, all
sectors of Aviation including
Defence and especially Civil
have experienced a downturn
in demand for procurement of
Aviation Platforms. With the
low demand for acquisition

been completely changed
during last eight decades
since inception and HAL has
overcome successfully many
a challenge in the past. HAL
was a private company to start
with, later it was taken over
by Indian Govt., and currently
we are listed company
wherein 25% is disinvested
with multiple shareholders
other than Govt. The road
map is incredibly challenging
considering external business
environment, increased
competition in defense

I take this opportunity to express
my gratitude to our customers and
partners, whose continued cooperation
and collaboration is boosting us to
reach 100 years and fly high.
of new Platforms, there is
an increased demand for
Maintenance, Repair &
Overhaul, and upgrade of
existing Defence aircraft
fleets globally. HAL in Aero
India 2021 with the theme
“CONCIEVE-INDEGINIZECOLLABORATE” plans to
showcase its design, MRO,
upgrade, and integration
capabilities. It is a challenge
to manage the show during
the pandemic however MoD,
HAL and all agencies involved
in organizing the show is
taking every possible measure
to ensure a safe conduct of
the event. The expo will give
the industry an opportunity
to revive business and make
new collaborations possible,
all of which have been hit
due to the pandemic attack.
In another 20 years, HAL
will reach its centenary. What
is the roadmap ahead and
how challenging will it be?
Also, what are the visions for
HAL during your tenure?
HAL is going to celebrate our
centenary with flying colors.
The business landscape has

aerospace segment unlike
earlier, policies of Government
with more thrust on private
sector participation. At the
same time, proactive policies
of Govt., like Atmanirbhar
Bharat, Negative list of defense
equipment for prohibiting
imports to encourage use of
defense equipment which
are made in India, thrust
on greater indigenization in
Defense contracts with Foreign
OEMs, changes in Defense
Acquisition Procedure (DAP
2020) etc. along with greater
thrust for exports and entry
into civil aircraft sector, will
provide multiple business
opportunities for all of us.
The collaboration (with
OEM, Startups, Education &
Research Institutes), focusing
on futuristic technologies
and widening customer
base coupled with increased
customer delight are most
important in the future. We
have geared up to take the
company to the next orbit
through our Vision 2030.
Going ahead our focus areas
include double digit growth,
digital factory (paperless

work environment, Industry
4.0, digital interaction with
customers & partners etc.),
thrust on exports, nondefense products and services,
diversification, retention, and
nurturing of talented human
resources, developing new
core competencies to remain
the leader in the market etc.
Work culture is most
important for company to
succeed and in this context
driving “market culture” in
company is being emphasized.
Further, in view of relaxed
FDI norms, HAL is looking for
new engagements with foreign
OEMs. Co-development of
new products & futuristic
technologies within short time
& low investments to make
solution more competitive
and attractive from all fronts
to potential customers is the
key to future success and I
strongly believe risk sharing
partnership with like-minded
Indian & Foreign partners
is the important aspect
for DPSUs to succeed.
Civil Aerospace sector
and UAVs segment has
lots of market potential in
India. We are making all
efforts to explore this arena
(where HAL is yet to exploit
market potential) through
collaboration. We are already
partner for SARAS programme
of NAL and the Saras Mk
II version is in making.
War scenario is likely to
change in future and in
anticipation HAL is going
aggressively to develop
technologies in UAV and AI
domain through collaboration
with private sector partners,
startups, and academia.
I take this opportunity to
express my gratitude to our
customers and partners, whose
continued cooperation and
collaboration is boosting us to
reach 100 years and fly high.
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HAL’s copters soaring
to bigger heights
The Helicopter Complex (HC) of Hindustan
Aeronautics Limited (HAL) enjoys a glittering
track record, having designed and developed
products such as ALH, which will match
any helicopter of its class in the world. S
Anbuvelan, CEO of the complex, elaborates
on its functioning, capabilities and prospects.

S.Anbuvelan
CEO, HC - HAL
The helicopter division,
established in 1970, is
celebrating its golden jubilee
and the division has been
the backbone of India’s
chopper manufacturing
industry over these decades.
Could you share with us
some the major milestones
in the success journey?
The beginning of the
manufacture of Helicopters in
HAL dates back to June 1962
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when the license agreement
was signed with M/s. SNIAS
(formerly M/s. SUD Aviation).
Major milestones in
this journey can be
mentioned as below:
• 1970: Helicopter Division
was formed, License
agreement for Cheetah
(Lama SA - 315B) signed
with M/s. SNIAS. Till date
we have produced more than

350 Chetak and more than
270 Cheetah helicopters.
• 1992: First Flight of 1st
prototype of Indigenous ALH.
• 2001 : Delivery of 1st LSP
ALH (Dhruv) to Indian Army
• 2007: Order received
for 159 ALH.
• 2010: First Flight of
1st prototype of LCH.
• 2012: Export order
for 3 Cheetals to
Afghanistan Air force
• 2013: Deployment of
ALH Mk. III to Maldives
• 2016: Maiden
Flight of LUH PT-1
• 2016: Foundation stone
laid for new Helicopter
Factory at Tumakuru by Hon.
Prime Minister of India
• 2017: Order received for
supply of 73 ALH to IN, ICG
& Army. First time ever PBL
(performance Based Logistics)

contract signed with ICG
• 2018: Dhruv fleet
crossed the milestone of
2, 00,000 flying hours.
• 2018: 159 ALH
Contract- Production
activities completed
• 2019: 6 ALH signaled
out ahead of schedule
of 73 ALH contract
• 2019: Initial Operational
Clearance of LCH-LSP for IAF
and Indian Army accorded
• 2020: Initial operational
Clearance of LUH for
Indian Air Force accorded
• 2020: 1st LSP
LCH Produced
• 2020: 300th
ALH Produced
• 2020: Upgraded
Civil ALH produced for
DGCA certification
• 2020: Certification of
19 New system on ALH

completed, 8 ALH with 19 new
systems produced for Indian
Navy and Indian Coast Guard.
The first batch of Advanced
Light Helicopter (ALH) Dhruv
Mk. III, customized for coastal
security, is slated for delivery
to Indian Navy (IN) and Indian
Coast Guard (ICG) shortly.
Being an expert who played a
major role in the production of
ALH, how do you validate the
operational capabilities of the
Dhruv variants compared to
other light helicopters globally?
30th August 1992 was a
historic moment for HAL
when the first prototype of
Advanced Light Helicopter
(ALH) took to the skies for
its maiden flight. When the
ALH soared to the skies, it also
carried along with it, the hopes
and aspirations of the nation
which was taking its first step
in the indigenous design &
development of helicopters.
From that day, ALH has
never looked back and has
evolved into a world class
helicopter with its unparalleled
performance. From Mk.
I to Mk. IV the evolution
has been phenomenal and
could be possible due to
hard work of HAL fraternity
backed by tremendous
support of customer who
gave vital feedbacks from
field to improve upon.
Current certification of 19
new systems for ICG and
Indian Navy is a testimony

to the excellent team work
we have exhibited. You
would appreciate that even
widespread pandemic could
not deter our zeal and we
could finish sea trials of
these systems this year.
These helicopters are best
suited for coastal security &
surveillance and will match
any helicopter in the world.
ALH is one of the best
helicopters in its class
and comparable to any
contemporary helicopter in its
class. It has proven its mettle
in high altitude operations,
offshore operations, law
enforcement operations,
various relief work during like
flood, earthquake etc. You
would appreciate that the
serviceability of ALH for a fleet
of over 250 is now close to
70% (considered very healthy)
and is further improving.
HAL Rudra, with its
rocket and turret guns, is a
potent attack helicopter of
armed forces, but the delay
in production has been a
concern. How do you intend
to speed up the production
and what is the present
status of the project?
There was delay in the initial
batches of Rudra the Mk. IV
version of ALH due to new
engine (Shakti) certification
and weapon integration. Now
production of Rudra is quite
stable, in fact we are ahead of
contractual delivery schedule

in 73 ALH contract signed in
2017. 4 WSI which are part
of 9 WSI to be delivered by
August 2021 has already been
signalled out by HAL. We
are expecting more orders
to utilise our full capacity.
Could you elaborate on
MRO services offered by
the HC? How strong is HC’s
MRO facilities and reliance
on latest technologies?
Helicopter complex takes care
of MRO of Cheetah, Chetak,
Cheetal and ALH helicopters.
Helicopter Division and
Barrackpore Division together
support Cheetah Chetak and
Cheetal fleet. You would
appreciate that HAL has been
successfully maintaining this
vintage fleet for more than 6
decades now when even OEM
Airbus support is negligible.
Helicopter MRO Division
is the dedicated division to
cater to the requirements of
a growing fleet of ALH. More
than 250 ALH are in fleet
today comprising of 4 versions.
MRO division is equipped
with latest facilities for repair
and overhaul of mechanical,
electrical and avionics systems.
We are operating with hub
and spoke model for quick
turnaround of helicopters.
Insitu repair teams are always
available at key locations
provide support to customers.
MRO Hub has been
established at Mamun and
Missamari to cater to far flung

area of Army forward bases.
Analytics is an important
aspect of MRO which helps in
understanding and estimating
requirement in advance.
MRO is delving into this
aspect with help of IT tools
to improve turnaround time.
For the first time we have
also contracted with ICG
on PBL- Performance Based
Logistics. As per PBL contract
for the16 ICG ALH, HAL needs
to maintain an Overall Fleet
Availability of 75% for a fleet
of 16 ALH operating 540
hours per Helicopter per year
from 04 bases for a period
of 6.5 years. This will pave
way for further PBL contracts
for other customers also.
What are the initiatives
by HC to enhance the
involvement of private sector
in aerospace industry?
HAL believes in inclusive
growth through participation
of private sector. HAL has
been handholding to develop
private partners as aerospace
standard manufacturers.
More than 2300 vendors
are there across India to
support HAL’s endeavor
now. However, most of these
vendors are Tier III or Tier
II suppliers, we are looking
forward to have more Tier I
suppliers who share risk with
us to accelerate the growth.
Indigenous Development of
systems and equipments is one
very important aspect which

29

area and we have state of
art facilities for advance
manufacturing in Aerospace
Composites Division – ACD.
Presently ACD is engaged
in manufacturing composite
parts for ALH, LUH, LCH,
and LCA programs. It is
also manufacturing parts
for ISRO programs.

we giving a thrust and looking
forward to more participation
from private sector. We are
even paying the development
cost of such indigenisation.
Aerospace Composites
Division is one of the top high

I

300th ALH (Dhruv) Rolls-out from HAL Hangar

n yet another major
fillip to indigenous
programme, 300th
Advanced Light Helicopter
(ALH-Dhruv) rolled out
from HAL hangar on
September 29,2020 .
Speaking on the occasion, R
Madhavan, CMD, HAL said
ALH never looked back from
the day when the prototype
took its maiden flight on
August 30, 1992 and has
evolved into a world class
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volume producers of advanced
composite aerospace products
in the country. What are the
operational updates of the
facility which is a strategic
business unit (SBU) of HAL?
Aerospace composites
manufacturing is niche

How did the Covid-19
affect the operations of HC?
Could you share with us your
visions and priorities for HAL
during your tenure? What
is the roadmap ahead for
the Helicopter Complex?
The current year started with
lockdown due to widespread
Covid 19 pandemic, however,
we could resume our
operations from 24th April
much ahead when lockdown
was lifted. We have seen
several hundreds of our

employees getting infected or
quarantined initially. However,
situation is under control now
and we have learnt to work
along with this pandemic.
We have been impacted due
to foreign supplies on some
counts as OEMs could not
supply it in time. The biggest
setback was delay in sea trials
of 19 new systems, but now
it is behind us thanks to great
teamwork by all stakeholders.
We are presently producing
ALH for 73 ALH contract. We
will complete this production
by 2022. Meanwhile, limited
series production of LCH has
been launched. We may supply
15 of these by 2022-23. We
are expecting orders on LUH
as all certification work has
been completed. Indications
are that LSP order for 12
LUH will be initiated soon.

helicopter with its unparalleled
performance. “The evolution
from ALH Mark-I to Mark-IV
has been phenomenal and
is a boost to the indigenous
design and development of
helicopters”, he added.
The Roll-out certificate
of the 300th helicopter
was handed over to G. V.
S. Bhaskar, Chief Executive
Officer, Helicopter Complex
by Y K Sharma, Additional
Director General (South

Zone), Directorate General
of Aeronautical Quality
Assurance (DGAQA) at a
programme held at HAL’s
Helicopter Division.
Bhaskar said ‘Rolling-out of
300th ALH is a testimony to
the capabilities HAL has built
over the years with concerted
efforts of employees and
customer support. “With
more ALH getting inducted
into the services our focus
on customer support is

ever increasing. With over
2,80,000 flying hours ALH
has proven to be a multirole
helicopter for Any Mission,
Any Place, Any Time”, he said.
Currently, HAL is producing
73 ALHs contracted for
Army (41), Indian Navy (16)
and Indian Coast Guard
(16). Out of this, 38 ALHs
have already been produced
and the remaining will be
completed by 2022.

Manufacturing a wide variety
of specialised products
In addition to aircrafts and helicopters, Bangalore-headquartered Hindustan Aeronautics
Limited (HAL) manufactures advanced power plants; avionics equipment; systems
and accessories; aerospace-related devices and a host of materials also

T

he product portfolio of India’s
top aerospace and defence public
sector undertaking Hindustan
Aeronautics Limited (HAL) includes a
wide variety of items apart from aircraft
and helicopters. They include power
plants; avionics equipment; systems and
accessories; aerospace-related devices and
a host of materials. The following is an
overview of this section of HAL’s output.
Power plants
The Jaguar aircraft is powered by two
Adour MK 804 / MK 811 engines. MK
811 engines are manufactured by HAL
since 1981 under licence from RR/
TM (Rolls Royce Turbomeca). Adour
MK 804 Engines are also overhauled
and repaired under this licence.
Moreover, HAL manufactures, overhauls
and repairs the Garrett TPE 331-5 turboprop engine for various customers under
licence from Garrett Engine Division of
Honey Well Company (formerly, Allied
Signal Aerospace Company, USA) since
1988. It belongs to one of the most
popular series of small turbo-prop engines
powering a large number of commuter
and corporate aircraft such as Dornier
DO-228. Apart from its simplicity of
design and superior performance, the
engine features a propeller control
system, anti-icing and foreign object
damage resistance, reverse thrust and
negative torque sensing facilities.
AL-31FP, also built by HAL, is a high
temperature turbojet by-pass engine of
modular design. A specific feature of
AL-31FP is an axi-symmetric vectoring
nozzle with a thrust vector angle of
±15° in the vertical plane providing
super maneuverability of the aircraft.
At the same time, Artouste III B engine
powers both Cheetah and Chetak
helicopters. Manufacture of the engine
commenced in 1962 under licence
from Turbomeca, France. More than
665 engines have been manufactured
and 2,950 engines overhauled and

repaired for various customers.
Shakti and PTAE-7 are other
engines built by HAL.
Meanwhile, LM 2500 engine is light
weight and compact with high thermal
efficiency. It is used for naval vessels and
commercial ships as well as industrial
applications. The LM 2500 - derived
from the TF 39 Military and CF 6
commercial aircraft engine family - is a
compact, high performance turbine for
marine propulsion systems and industrial
power plants. In order to provide
maximum reliability, increased life of
parts and outstanding performance, it
incorporates the latest development in
design technology and corrosion-resistant
material for engine components.
The LM 2500 Gas Turbine has been
selected by 24 naval establishments
around the world and powers a broad
spectrum of ships ranging from 230 tons
to 55,000 tons displacements. This gas
turbine has also other applications such as
power generation, compressor application.
ONGC, Mumbai has five of these units
operating on its off-shore platforms.
Avionics
Under this category, HAL produces
Inertial Navigation Systems, Auto
Stabilizers, Head-up Displays,
Laser-range Systems, Flight Data
Recorders, Communication Equipment,
Radio Navigation Equipment,
Air Borne Secondary Radar,
Missile Inertial Navigation, Radar
Computers and Ground Radars.
AD Korwa Division is engaged in
the manufacturing and repairing of
various Avionics Systems for fitment
on different Western, Indigenous
and Russian-origin aircraft platforms.
Western Origin Avionics are fitted on
Su-30MKI, Hawk, Jaguar and LCA. Some
of the products in this segment are:
Inertial Navigation System (INS)
uses an inertial platform with a
compactly-packed fast computer

for generating in-flight navigation
and weapon-aiming parameters.
Weapon Control System (HUDWAC) ,
Microprocessor-based head-up Display
& Sighting System and Combined
Map and Electronic Display (COMED)
are other products. The Headdown display is a cockpit-mounted
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navigational aid with multifunction
facilities. It displays the ground map
as stored in a filmstrip superimposed
with symbols generated in a CRT.
Similarly, Flight Data Recorder
(FDR), is installed in the aircraft to
monitor, process and record signals
from avionics systems and sensors for
subsequent analysis on the ground.
Laser Ranger and Marked Target
Seeker (LRMTS) is mounted on the
nose of the aircraft to provide accurate
range of enemy targets for weapon
delivery commutation and forms an
integral part of the attack system.
Auto-stabiliser System (AUTOSTAB)
improves the handling characteristics
of the basic aircraft by providing
damping inputs to the control surfaces
for additional stability about the
aircraft pitch, roll and yaw axis.
Multi-Functional Display (MFD) is a small
LCD screen used to display information to
the pilot in numerous configurable ways.
It is available in different sizes and nature.
Meanwhile, Digital Map
Generator (DMG) is used for
generation of Digital Map to be
displayed on MFD. It superimposes
symbology over digitized map.
Head-Up Display System (HUD) is
an electro optical device that projects
flight information on a combiner glass
for the pilot’s head-up viewing.
At the same time, Inertial Navigation
and Global Positioning System (INGPS)
with an embedded GPS receiver provides
an aircraft’s peripheral equipment
with all necessary inertial inputs.
Solid State Flight Data Recorder (SSFDR)
is used to record flight parameters and
voice for post incident/accident analysis
to investigate and establish cause.
Russian-origin avionics fitted on MiG27M and Su-30MKI include: Integrated
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Navigation and sighting Complex (44
LK System); Inertial Navigation and
Attack System of MiG-27M Aircraft,
which accomplishes both navigational
and attack functions and Flight Data
Recorder (UZL TESTER). Opto-Electric
Sighting and Navigation Complex
(OEPrNK-30MK-03), Complex Signaling
System (KISS-2-10M-1), Alarm Warning
and Advisory Signaling System (SAS-611M), Automatic Air Intake Regulating
System (ARV-40A) and Icing Signaling
Device (SO-121VM) are other products.
UAV Systems manufactured by HAL
include Multi-mission Optronics Stabilised
Platform (MOSP), an electro-optical
payload which provides video images
of the targets with the capability of
acquiring and tracking targets under
varying weather and visibility conditions;
Vertical Gyro Unit (VGU), comprising an
artificial horizon sensor which determines
the UAV pitch and roll angles about the
lateral and longitudinal axes respectively;
Air Data Unit (ADU), which is a Dual
Function Sensor for measurement of
altitude and air speed data; and Rate
Gyro Unit (RGU), a miniature solid state
device (sensor) based on a piezo-electric
vibratory gyroscope which uses low
power oscillating quartz tuning fork
sensors to sense angular velocity.
Systems and accessories
Under this category, HAL manufactures
Hydraulic systems, Wheels and Brake
Systems, Flight Control Systems, Ejector
Release Units, Panel Instruments,
Gyroscopic/Barometric instruments,
Oxygen Systems, Fuel Management
System and Hydraulic Pumps.
These products are built at HAL’s
Accessories Division in Lucknow and the
current manufacturing range includes,
Hydraulic Systems and Power Control

equipment such as Hydraulic Pumps,
Accumulators, Actuators, Electroselectors, Bootstrap Reservoirs and
various types of valves. Environmental
Control Systems include Cold Air Unit,
Water Extractors, Non-Return Valves
and Venturies. Instruments such as
electrical indicators, fuel quantity
and flow metering instruments,
sensors and switches, barometric
instruments, gyroscopic instruments and
electromechanical instruments are made.
Moreover, Electrical Power Generation
and Control Systems such as AC/
DC Generator, Control and Protection
Units, AC and DC Master Box,
Inverters, Transformer Rectifier Unit
and Actuators are other products.
Main and Nose Undercarriage, Main
and Nose Wheel and Brake System LRUs
are another set of items built by HAL.
Similarly, the company makes Dedicated
Test Rigs, custom-built Fuel/Hydraulic
Test Rigs and Electrical Test Rigs.
Aerospace
HAL is also involved in another
crucial sector, Aerospace, for which
the company produces Structures,
Tanks and Cryogenic Engines.
The Aerospace Division is engaged
in the manufacture of aluminum alloy
riveted structures and welded tankages
of conical, cylindrical and other
shapes with different types of detailed
parts such as sheets, rings, brackets,
stiffeners, bulkheads, panel bolts,
nuts, rivets etc. Some of the important
structures manufactured are Heat Shield
Assembly, Nose Cone Assembly and
Tank and Shrouds used in satellites.
Products of aerospace division include
PSLV (Polar satellite launch vehicle),
GSLV (Geo-synchronous satellite
launch vehicle) MK II, GSLV MK

III, Indian Remote Sensing Satellite
and Indian National Satellite.
Materials
Yet another significant part of HAL’s
product lineup comprises materials such
as Castings, General Forgings, Precision
Forgings, Powder Metallurgy, Rubber
Products, Rolled Rings and Composites.
These products are made at the Foundry
& Forge Division, Bangalore, which
has the infrastructure and expertise
to manufacture radiographic-quality
castings to international standards.
The division offers a wide range of
Aluminium and Magnesium Alloys to
stringent specifications of customers.
HAL’s General Forge Shop is the only one
in India with the capability specifications
of shape, size weight and number.
The shop has, since the early sixties,
manufactured forgings in a variety of
alloys in many complex configurations.
Meanwhile, a combination of stateof-the-art facilities and traditional hand
skills has enabled the Precision Forgings
Section to engineer quality into its high
technology products. Aluminium Alloys,
Nickel Base Alloys, Steels, Titanium Alloys
and Precision Forgings (Non-Blades) are
among the materials manufactured.
The Powder Metallurgy Unit at HAL
is also the only one-of-its-kind in India
to manufacture a range of sintered
friction and anti-friction materials such
as copper and iron-based brake pads
and bimetallic anti-friction bearings and
bushes for aircraft. The DGAQA and
DGCA have approved the unit for design,
development, manufacture and testing of
military and civilian aircraft brake pads.
Precision rubber items and metal
rubber bonded components such as
gaskets, seals, o-rings, bellows, sleeves,
diaphragms, and shock mounts are also
manufactured to stringent aeronautical

standards. The components with high
performance ratings include nitrile,
neoprene, silicone, flurocarbon and
flurosilicone rubbers to suit operational
requirements of aircraft or helicopters
in the areas of gear boxes, fuel
systems, engines, electrical circuits,
vibration damping and structures.
Four decades of serving the high
technology segment of industry and zeal
to offer an extended range of products
motivated the division to diversify
into the manufacture of seamless
rolled rings. The Ring Rolling facility
has a state-of-the-art ring rolling mill
incorporating the latest technology,
including computerised control of
operation and laser measuring device.
The unit has also the expertise and
technology for manufacture of rings in
marging steel, a strategic material used
for defence and aerospace applications,
with close control of hot working and
heat treatment process parameters.
Aerospace Composites Division
(erstwhile Composites Manufacturing
Division) was conceived during the
designing stage of Light Combat Aircraft
(LCA) & Advanced Light Helicopter (ALH)
and has experience in manufacturing
and realizing aircraft structures made of
composites. Over the years, the scope
and role of the facility was defined and
refined from an Advanced Composites
Shop to a Centre of Excellence. The
division became fully functional as a
Composites Manufacturing Division
from April 2007 and a Strategic
Business Unit (SBU) of HAL.
Currently, the division is engaged in the
manufacture of the composite structural
parts for ALH, LCA, Light Combat
Helicopter (LCH), Light Utility Helicopter
(LUH) and PSLV/GSLV. With average
production rates of several thousand
composite parts annually for many of

its products, Aerospace Composites
Division is one of the top, high volume
producers of advanced composite
aerospace products in the country.
The Division has high-tech facilities
for CAD / CAM manufacture; CAD
(Tool Design); CATIA / UG(NX6) Work
Stations; 5 Axis Special Purpose CNC
Machining Centers and CNC Shot Peening
(Surface Enhancement), among others.
Products manufactured currently are
composite components for ALH; Hingeless Main Rotor Blade, Bearing less Tail
Rotor Blade, Main Rotor Hub Plate,
Anti Resonance Isolation System (ARIS),
Torque Plate, Rescue Hoist Beam, major
structural components like cockpit, doors,
tail boom, end plate, cowling etc.
Composite components for LCH
are also produced. Major structural
and dynamic parts of LCH are made
out of advanced composite materials.
Another set of products comprises
composite components for LCA.
Aerospace Composites Division (ACD)
has successfully manufactured and
produced state-of-the-art Primary
Structural Components for Tejas (LCA)
using advanced composites materials.
A few examples are control surfaces
using co-cured construction, fuselage
doors, hatches using sandwich and
monolithic construction and large wing
skin panels / airbrake skins. ACD has
specialized in manufacture of Carbon
Fibre Composites (CFC) wing assembly
details parts consisting of a number of
CFC spars, monolithic skin panels etc.
In addition, ACD builds Flexible
Rubberized Fuel Tanks for
Advanced Light Helicopter.
Maintenance and repair of composite
assemblies, compliance of modification
and technical instructions, accident and
incident investigations and training of
customer's personnel are other functions.
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Committed to Keep MiG Fleet
Combat Ready
HAL has fully supported maintenance
and operations of the MiG-21/27 aircraft
fleet since 1966 albeit the closing of lines
by OEM later. Last 50 years HAL has been
manufacturing, overhauling, and upgrading
the MiG Series aircraft which have served as
the backbone of IAF. All the facilities from
structural build up to avionics manufacture and
repair is fully available and operational. The
indigenous development, manufacturing and
repair of various aggregates has also helped
HAL to achieve this colossal task, says Bh. V.
Seshagiri Rao , CEO – MIG Complex, HAL. In
an interview with Aeromag, he talks about the
operations and achievements of the complex.

Bh. V. Seshagiri Rao
CEO – MIG Complex, HAL
Established in 1964, the Aircraft
Manufacturing Division, Nasik, plays
a decisive role in HAL’s manufacturing
capabilities. Could you share with
us some of the major highlights of
the division over these decades?
Nasik Division started off with License
manufacture of MiG-21FL aircraft &
K-13 Missiles. Over the decades Nasik
Division has manufactured more than
900 fighter aircraft which includes
MiG-21s, MiG-27s and Su-30 MKIs.
The Repair & Overhaul (ROH) with
upgrades & modifications of more than
1900 fighter aircraft has also been
achieved over the period. The Division
was also responsible for introducing
various modifications to enhance the
lethal capabilities of these fighters that
form the backbone of IAF strike force.
During this process, the Division has
progressed on the technology front
from manufacture of 2.5 Generation
Fighter Aircraft to the present day
4.5 Generation Fighter Aircraft.
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Presently the ROH of Su-30MKI aircraft
is the major program under execution
at Nasik Division and it is heartening to
share that HAL is the first enterprise in the
world to setup the Repair and Overhaul
(ROH) Facility for complete Su-30MKI
aircraft including engine and aggregates.
Against the ROH cycle time of 36
months envisaged by Russian Side, Nasik
Division is working on cutting down the
cycle time and was able to achieve 15
months ROH cycle time, during ROH
of 50th aircraft in PY 2020-21. This will
ensure a quick turnaround of aircraft
thereby increasing effective utilisation
of aircrafts’ Total Technical Life (TTL).
The structural modification on Su30 MKI aircraft has been successfully
carried out by Nasik Division towards
integration of Article ‘A’ deployment
with technology and design scheme
developed by in-house specialists.
Besides the core production activities,
some of the other recent achievements

which are worth appreciation are:
a) A 15MW (AC) Solar Plant has been
commissioned and synchronised with
National Grid by AOD, Nasik resulting
in saving in Power bill for the Division
to the tune of Rs20 Crs per annum.
b) Nasik Division has received inprinciple approval for manufacture
of Bombs and Airborne missiles for
airborne platforms from DDP, MoD.
c) Activities have started towards
venturing into Civil MRO segment
d) Private-Public Partnership while
executing the Manufacturing/ ROH of
Su-30MKI aircraft wherein a number of
MSME vendors were brought on board
and assisted in nurturing their skill sets.
Su-30 MKI is considered the most
lethal asset of IAF and MC’s aircraft
manufacturing division in Nasik, is
entrusted with its production and
maintenance. Could you talk about
the production capabilities of MC
in this regard and how can the pace

of production be increased?
Nasik manufactures the Airframe
and is a prime integrator. Koraput
Division produces the Engines, Lucknow
Division supplies Hydraulic, Pneumatic
& Fuel Aggregates; Hyderabad Division
supplies the radio and radar systems;
Korwa Division supplies Navigation
aggregates of Avionics Suite.
MiG Complex is equipped with state
of the art technologies and infrastructure
viz; Titanium Welding Facility , Sheet
Metal facilities, CNC setup, Heat
treatment, plating & painting, functional
testing of aggregates, aircraft equipping
& painting and flight testing etc,. at
Nasik Division and Manned Chamber
welding, Single Crystal blade casting,
Vibro drilling of High pressure and Low
pressure Turbine disc, Hot iso-static
pressing, Isothermal forming, Electron
beam welding etc., at Koraput Division.
HAL has absorbed the ToT for
manufacturing of complete Su-30MKI
aircraft from raw material phase including
its engine, aggregates and avionics and
delivered 219 Su-30 MKI aircraft till date.
The ROH program of Su-30 MKI aircraft
was started simultaneously in 2014-15.
Division has taken up enhancement
of ROH facilities to roll out maximum
ROH aircraft and meet the operational
requirements of IAF. To pace-up the ROH
production, apart from enhancement
of facilities, re-allocation of resources
is also being carried out, considering
completion of the manufacturing
program of Su-30MKI in PY 2020-21.
During the execution of the
manufacturing program, an effective
vendor eco-system was developed
through subcontracting which is being

utilized towards Su-30 ROH production.
Besides, the making of Su-30 MKI, the
overhaul of the ageing MiG aircraft fleet
of India is a major task. How strong are
the overhaul facilities and capabilities?
HAL has fully supported maintenance
and operations of the MiG-21/27 aircraft
fleet since 1966 albeit the closing of lines
by OEM later. Last 50 years HAL has
been manufacturing, overhauling and
upgrading the MiG Series aircraft which
have served as the backbone of IAF. All
the facilities from structural build up to
avionics manufacture and repair is fully
available and operational. The indigenous
development, manufacturing and repair
of various aggregates has also helped
HAL to achieve this colossal task.
The requirement of IAF for overhaul
of MiG -21 aircraft has been concluded
with delivery of the final batch of
aircraft from Nasik in the year 2020.
However, site repairs and Rotable Tasks
for ROH towards support of the fleet
will continue till the phase out of fleet.
The Engine Division at Koraput, a unit
of HAL’s vast network, has the unique
distinction of being one amongst the
few Aero Engine manufacturers in
the world. Could you shed some light
onto the operations of the division?
Koraput Division has the distinction
of being marked as the Division with
state of the art facilities which are
essential for manufacturing of the
most complicated and intricate rotable
of the aircraft i.e the Aero-engine.
At present RD-33 Series-3 and AL-31
FP engines are being manufactured and
overhauled in the Koraput Division. The

R-25 engine for MiG-21 aircraft is also
being overhauled. The manufacturing of
AL-31FP engine for Su-30 MKI is being
carried out from the raw material stage
and the Division has mastered & improved
various critical technologies involved
in aero-engine manufacturing and the
facilities are now being augmented to
fulfil the IAF requirements of Overhaul.
Additionally the Division has been
carrying out several modifications and life
extension of aggregates of aero engines.
In-house facility for manufacturing
of engine forgings & castings is also
established in the Division. The Division
also supports critical programs of DRDO.
The establishment of facilities for ROH
of RD-33MK engine are being planned
as per requirements of Indian Navy.
Export of MiG spares to foreign
countries is a main activity of the Nasik
Aircraft Manufacturing Division of MC.
What are the highlights of the export
arm and who are the major clients?
The export Contract for MiG-21 spares
was concluded in the year 1996 with
major clients being the Asian Countries.
Since then Nasik and Koraput Divisions
are exporting the spares and services
for MiG -21 aircraft and R-25 engines.
Though there has been an emphasis on
exports but the major thrust upon HAL
is to provide support to Indian Air Force.
Recently HAL has signed a MOU with
Rosoboronexport, the State arms exporter
of Russia for export of spares of Su30MKI aircraft to friendly third countries.
How has the Covid-19 pandemic
affected the operations of MC?
Covid-19 impact:
The norms of carrying out operations
in line with strict guidelines issued by
the GoI and continuing the support to
Indian Air Force during the pandemic
period was a real challenge to HAL.
However specific measures have been
put in place to overcome the various
limitations that emerged viz., allocation of
manpower into three shifts to adhere to
the norms of social distancing, organising
transport with all precautions, etc.,
The supply of spares from Russia
was affected which had impacted our
production as well as ROH lines.
However, MiG complex is mitigating
the effect of the pandemic through
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the dedicated and sincere efforts
of the Koraput and Nasik Teams by
adopting all the safety guidelines and
self-discipline. The set target for 201920 was successfully achieved and we
are on our way to conclude PY 202021 on the positive note as well.
The pandemic taught us new ways of
communication and accomplished tasks
economically and made us more proficient
in adopting various technologies that
enable quicker solutions. The same needs
to be practised to minimise our input costs
and maximise our profits. In the field
of quality, the pre-dispatch inspections,
stage inspections are now managed
through video conferences wherever
necessary. This has once again highlighted
the need of self reliance and we are
striving to localise the spares production
by utilising the various initiatives that
have been formulated by Government
of India like Make-II, Raw Material
indigenisation through MIDHANI, etc.,
Our efforts are directed in fulfilling the
objectives set by our Hon’ble Prime
Minister through “Atmanirbhar” Drive.
Towards Su-30 ROH, HAL team has
indigenised 4843 part out of 7597
making it 63.75%. This is a major step
towards “Atmanirbhar” as well as towards
reducing FE content. Further efforts are
being made to become self-reliant.
Even during the Covid-19 pandemic,
teams were deputed to IAF Stations

by Nasik Division in order to support
the operational requirements of
IAF. Strict protocols were followed
and a lot of assistance was provided
by IAF towards the same.
Could you share with us your visions
and priorities for MC during your tenure
and what are the major objectives?
The Business scenario we operate in
is now highly challenging and changing
faster than ever. Hence it is necessary
for us to be more Customer centric
and Output oriented. Formulation of
stringent systems and control measures
in areas like Quality, Production and
Planning are our prime focus.
Nasik Division is taking steps for Business
diversification i.e Manufacturing, Testing
and integration of Bombs and Missiles,
foray into MRO of Civil aircraft and
helicopters, undertake repair of imported
Missile systems of IAF. This needs a

consistent coordination with prospective
Customers and Government agencies.
Our priority and focus will be on
timely commencement of new projects
being assigned to MiG Complex like
manufacturing of HTT-40 aircraft,
LCA parts & wing assembly, Mirage
wing strengthening and setting up of
ROH facility for RD-33MK engine.
Enhancement of ROH facilities in Nasik
and Koraput Division are accelerated in
order to achieve minimum cycle times
to meet demanding needs of IAF.
We are sure the MiG Complex will
play a vital role to support the needs of
our Services. We will be a prominent
agency in the Civil MRO market by
harnessing our capabilities of skilled
manpower and infrastructure with
that of private industries marketing
and business development skills
and domain knowledge !!!

R Sundaram, Managing Director & CEO, Aerospace Engineers Pvt Ltd, Salem, receiving the Creative Partnership Award of Aeronautical
Development Establishment (ADE) from Dr Tessy Thomas, Director General (Aeronautical Systems) DRDO. Dr.S.Venugopal , Director,
ADE, Dr.Ashok Rangan, Asso. Director, ADE, R.K. Jawaharlal, General Manager, AEPL also seen.
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Focus is on civil & export
segments, says CEO of HAL AC
Accessories Complex (AC) of India’s top
public sector aerospace and defence firm
Hindustan Aeronautics Limited (HAL) has
a very significant role in meeting the Aircraft/
Helicopter/ Engine production schedules as these
are feeding divisions and supplying accessories to
all platforms of western, Russian and Indian origin,
being produced by HAL. Over the years, the
Divisions of the complex have evolved to maintain
the latest standards regarding technological
prowess and indigenous capabilities. Do-228
aircraft, the most prestigious product of AC, is
best suited for short-haul operations, which is the
need of Indian civil aviation for increasing regional
and remote area connectivity. Sajal Prakash, CEO,
HAL Accessories Complex (AC), elaborates on the
functioning of the AC and future developments
Sajal Prakash
CEO,AC - HAL
The Accessories Division
has been fulfilling its prime
objective of manufacturing
aircraft systems and accessories
for aircrafts, helicopters and
engine over these decades.
Could you share with us
the success journey and
major achievements?
The Accessories Complex
comprises three Accessories
Divisions (at Lucknow,
Korwa and Hyderabad)
and one Transport Aircraft
Division (at Kanpur).
In Lucknow, we are
producing as well as
doing repair & overhaul
of more than 1400 types
of accessories of different
aircraft platforms. Accessories
Division, Lucknow is catering
for Fuel system accessories,
Mechanical accessories and
Instrumentation accessories
for both internal and external
customers. Avionics Divisions
Korwa and Hyderabad are
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dealing with avionics system
accessories s.a. Flight Data
Recorders, Inertial Navigation
& Global Positioning Systems
and Radar Navigations
& Computers. At TAD,
Kanpur we are making
Do-228 and servicing HS748, An-32 and UAVs.
Accessories complex of
HAL has a very significant
role in meeting the Aircraft/
Helicopter/ Engine production
schedules as these are feeding
divisions and supplying
accessories to all platforms of
western, Russian and Indian
origin, being produced by HAL.
All the Divisions of the
Accessories Complex are
AS9100 D & NABL accredited.
Plans are in pipeline to
acquire Nadcap certification.
Moreover, we have colocated Design Centers
with each of the Divisions
to offer solutions across the
complete spectrum of D&D,

Production and R/OH.
Over the years, the
Divisions of the complex have
evolved to keep themselves
state of the art in terms of
technological prowess and
indigenous capabilities.
Under your leadership,
Transport Aircraft Division,
Kanpur has overcome multiple
challenges and emerged much
stronger besides consistently
meeting annual targets
of all financial & physical
parameters. What are the
latest operational highlights?
TAD started its journey
of manufacturing transport
aircraft from raw material
stage, way back in 1962
with production of HS-748
(AVRO) aircraft. 89 aircraft
were produced till 1984.
The aircraft are still being
exploited by IAF and BSF.
We are maintaining the fleet
for more than 55 years.

TAD is manufacturing
transport category aircraft
(Do-228) for last 35 years.
The Division has world-class
infrastructure and capabilities
for manufacture, repair,
maintenance & overhaul
of aircraft. The Division
has performed consistently
well all along as a result of
the untiring devotion of its
vibrant workforce. Division
recently delivered its 150th
Do-228 aircraft to Indian
Navy, equipped with a latest
state-of-the-art Glass cockpit
for enhancing operational
capability of the platform.
Defense customers have
continually reposed faith
& trust in the Division’s
products. Division has made
all the supplies (aircraft and
associate services) ahead of
the contracted schedule.
Division would soon be
carrying out the Mid-life
upgrade on 17 Do-228 aircraft

Accessories complex has
developed a tiered vendor base
of capable manufacturers.
Atma Nirbhar Abhiyan
supporting the indigenous
industry will be a boost to
these vendor development
initiatives and will go a
long way in retaining the
skills developed in HAL and
MSMEs, while gainfully
utilizing the experienced
manpower & protecting the
manufacturing ecosystem.

operated by Indian Coast
Guard to impart the latest
technological features to the
platform, which will enable
the Coast Guard to increase
the overall effectiveness of
its Do-228 fleet in meeting
the present day coastal
surveillance needs.
In addition to this, Division
has manufactured two Do
228 aircraft in Civil version
to support Govt initiatives of
Regional Connectivity Scheme
(RCS). Division is having all
the DGCA approvals required
for Design, Manufacturing,
Servicing and training activities
related to Do 228 aircraft.
These approvals are CAR
21G, CAR 21JA , CAR 145
and CAR 147. Civil Aviation
Authority of Nepal (CAAN)
has accorded approval
to TAD for Maintenance
of Do 228 aircraft.
TAD has exported Do 228
aircraft to Mauritius and
Seychelles also which are
extensively utilized by them
on important missions.
The most prestigious
product of AC is the Dornier
Do-228 aircraft. In the coming
years, there would be a
demand for over 200 aircraft
under UDAN scheme and HAL
Dornier has great opportunity
to be a part of it by marking
its signature in civil aviation.
How does HAL look at this?

The Do-228 is an
exceptional product coming
out of HAL. It has proved
its mettle with the Defence
Forces of the country since
1983 in variety of roles and
will continue to serve for many
years to come. It has been a
proven workhorse in the most
critical & demanding situations
with excellent safety record.
In past, ten Do-228 aircraft
had served with Vayudoot
airlines, connecting more
than 100 inland destinations.
Seeing this potential of Do228 aircraft and as a notable
contribution to Govt of India’s
mission to boost regional air
connectivity in the country,
HAL forayed into civil aviation
market with upgraded civil
version of Do-228 aircraft.
The aircraft is DGCA certified.
Do-228 aircraft is best suited
for short haul operations,
which in present times, is the
need of Indian civil aviation
for increasing regional and
remote area connectivity.
For the two Do-228 aircraft
initially produced, contract
has been signed to lease these
aircraft to M/s Turbo Aviation
Pvt. Ltd., a Hyderabad-based
regional airline, who are
intending to start RCS–UDAN
operations connecting Capital
City of Lucknow to around 15
destinations in Uttar Pradesh.
Efforts are also being made
to fly these aircraft in North-

Eastern states under UDAN
scheme by Alliance Air, a
subsidiary of Air India. Other
operators have also evinced
great interest in this indigenous
‘Make-in-India’ platform.
The country would be seeing
quite a good number of Civil
Do-228s in its skies in years
to come meeting regional
aviation needs. Civil aviation is
a challenging space, and with
the continuing Government
support, Do-228 would
undoubtedly be the most
preferred choice for airlines/
regional operators in future.
How does AC support
augmenting the participation
of private industry in aerospace
manufacturing industry?
HAL believes in inclusive
growth and has been
instrumental in developing a
strong and vibrant aerospace
and defence manufacturing
ecosystem in the country.
The vendors developed
by HAL through hand
holding have now evolved
to cater to the aerospace
industry requirements and
are integrated with Indian
and global aerospace
manufacturing ecosystem.
Further, Long term business
agreements (LTBAs) are also
considered to ensure the active
private industry participation
and continued business for
vendors developed by HAL.

The avionics divisions
of AC have indigenously
developed several types
of Avionics systems and
have been overhauling it.
Could you elaborate on the
operational highlights?
Avionics Division, Hyderabad
is supporting fleets like Su-30,
LCA, Dornier, ALH, Jaguar
Darin-III, Mirage Upg, LCH,
Chetak etc., for manufacturing
and repair. Indigenously
developed Communication,
Navigation, Airborne Radar
and Aircraft computers are
fitted on almost all fighters,
trainers and helicopters of
Indian defence services. The
division has the distinction of
being able to replace imported
systems on many platforms
with Indigenous systems
like VOR/ILS and TACAN
on HAWK AJT. Some of the
Systems like Radio Altimeters
developed by SLRDC are
best in the class with respect
to similar systems available
worldwide. Additionally, the
division is supporting fleets
like MIG-21, AN-32, Kiran,
Avro, Cheetah etc. extending
their operational life by
deploying skilled manpower
& dedicated infrastructural
setup overcoming severe
obsolescence issues.
Korwa Division is an Avionics
unit presently engaged in
manufacturing and ROH of
various Avionics Systems for
fitment on various aircraft
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Modified IJT Commences
Spin Flight Testing

T

he indigenous
Intermediate Jet
Trainer (IJT) designed
and developed by HAL to
replace the ageing Kiran
aircraft fleet of the IAF
commenced spin flight testing
in Bengaluru. The flight was
piloted by HAL’s test pilots

Gp. Capt H.V. Thakur (Retd)
and Wg. Cdr P. Avasti (Retd).
The spin testing of an aircraft
is the most crucial phase of
its flight testing. Accordingly,
the testing will be gradually
progressed to assess the
behaviour of the aircraft till
six turn spins to either side to

meet the targeted requirement
The IJT has already been
tested to its full envelope in
terms of speed, altitude and
load factor (‘g’ envelope)
and has also been integrated
with drop tanks as well as
bombs. For spin test, HAL
redesigned the aircraft by

platforms such as Jaguar
DARIN-I, II & III versions,
Su-30MKI, LCA, Dornier-228,
Hawk, Cheetah, Cheetal and
Chetak. The product range
includes Solid State Flight Data
Recorder (SSFDR), Inertial
Navigation Global Positioning
System (INGPS), Sensors like
Gyros and Accelerometers
for fitment in INS system of
Missiles like Brahmos among
others. Many of these are
indigenously developed and
proven on various platforms.

Advanced Light Helicopter
that was earlier planned
at Kanpur, has now been
established at Naini Aerospace
Limited at Prayagraj which
is wholly-owned subsidiary
of HAL. Presently, it is
involved in manufacturing
of Structural assemblies and
Cable looms for ALH.

national security. However,
COVID-19 has impacted
the company in terms of
Supply chain disruptions,
failing of vendors to produce/
ship goods, limited working
hours, lockdown restrictions
on schedule deliveries etc.
In the post-pandemic
scenario, the Company
is contemplating new
norms to manage smooth
supply chain and safety
requirements such as:
· Production in
the environment of
social distancing.
· Inculcating hygiene and
safety habits by the employees.
· New norms for
coordination with customers
for test and trials.
· Identifying key suppliers,
vulnerable to crisis in the

TAD Kanpur is establishing
an assembly facility for a
second line of Advanced
Light Helicopter production
in order to ramp-up the
production capacity. What
are the latest updates?
Supporting line for
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How did AC overcome
the impact of Covid-19?
Could you share with us
your visions and priorities
for AC during your tenure?
AC and HAL at large caters
majorly to the requirement of
defence services and hence the
pandemic did not have much
impact on the demand side of
the business as the defence
requirements are based on
long-term projections towards

moving the vertical tail aft and
extending the rudder surface.
These changes for ensuring
a satisfactory spin behaviour
required extensive redesign
of the rear fuselage and the
rudder. The changes have been
incorporated in two aircraft
with the involvement and
clearance from certification
agencies at every stage.
Post modification, the two
aircraft underwent significant
flight tests to assess the
general handling with the
new configuration of fin and
rudder. These aircraft have
now been incorporated with
the necessary safety devices
(Anti-Spin Parachute Systems).
During the first flight, initially
the aircraft was taken through
one turn spin to the left
and right hand sides to test
the spin characteristics.

short and medium term.
· Virtual Meetings /
Production Reviews
· Paperless Office
VISION
In line with the vision of
Company to be significant
global player in the aerospace
industry, my vision is to
transform the Accessories
complex to achieve customer
delight through latest
technology and business
excellence. The accessories
complex has been and shall
always be the mission success
partner to our customers.
Moreover, my focus would
be to diversify our business
in civil and export segments
in addition to the existing
defence business in order to
achieve growth year-by-year.

A glittering product line
Hindustan Aeronautics Limited has been at the forefront of India’s indigenisation
efforts, building some among the best aircraft and helicopters in the world.

I

ndia’s premier aerospace
and defence public sector
undertaking Hindustan
Aeronautics Limited (HAL)
manufactures a wide range
of products from advanced
fighter jets to various
industrial materials. However,
the most well-known items
in the company’s product
portfolio are the aircraft and
helicopters. Here is a glance
at the current production
lineup in this category.
Tejas
Also known as India’s
indigenous Light Combat
Aircraft (LCA), Tejas is a
single-engine, light weight,
highly agile and multi-role
supersonic fighter. A landmark
project of the country, it has
quadruplex digital fly-by-wire
Flight Control System (FCS)
with associated advanced
flight control laws. The aircraft
with delta wing is designed for

‘air combat’ and ‘offensive air
support’ with ‘reconnaissance’
and ‘anti-ship’ as its
secondary roles. Extensive
use of advanced composites
in the airframe gives a high
strength-to-weight ratio,
long fatigue life and low
radar signatures. Aeronautical
Development Agency is the
designated project manager
for the development of LCA.
Hawk
A tandem-seat aircraft for
ground attack, flying training
and weapon training, the
Hawk has a low wing and
an all-metal structure and is
powered by an Adour Mk 871
turbofan engine. The aircraft
has an integrated navigation /
attack system and radio and
inertial navigation systems.
The aircraft is cleared for
instrument (IFR) flying and
for solo instrument flying
from the front cockpit only.

SU-30 MKI
A twin-seater, multi-role,
long range fighter / bomber /
air superiority aircraft, Sukhoi
SU-30 MKI is among the most
advanced products of HAL.
IJT
Meanwhile, the Intermediate
Jet Trainer (IJT), christened as
HJT-36, has been indigenously
designed and developed by
HAL to replace the ageing fleet
of KIRAN Jet Trainer aircraft in
service with Indian Air Force
(IAF) for Stage II training of its
pilots. IJT will be fitted with

AL-55i Jet engines produced
in-house at Engine Division,
Koraput. IJT incorporates the
simplicity necessary for ease of
conversion from Basic Piston
Trainer and the sophistication
required for quick conversion
to the complexities of an
Advanced Jet Trainer.
The roles of IJT include
pilot training, general flying,
navigation formation flying,
instrument & cloud flying,
basic air-to-ground and airto-air weapon aiming, tactical
flying and night flying.
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Dornier
Dornier, or HAL-DO-228,
is a 19-seater highly versatile
multi-purpose light transport
aircraft. It has been developed
specifically to meet the
manifold requirements
of utility and commuter
transport, third-level services
and air-taxi operations,
Coast Guard duties and
maritime surveillance.
Dornier has been
deployed for roles such
as maritime surveillance,
pollution prevention, troop
transport, aerial survey,
search & rescue, commuter
transport, calibration of
airport NAV-COM aids,
remote sensing applications,
casualty evacuation,
executive transport and
cargo & logistics support.

Dhruv
An indigenously designed
and developed Advanced
Light Helicopter (ALH),
Dhruv is a twin engine,
multi-role, multi-mission new
generation helicopter in the
5.5-ton weight class. The basic
helicopter is produced in skid
and wheeled versions. Dhruv
is ‘type-certified’ for military
operations by the Centre
for Military Airworthiness
Certification (CEMILAC)
and civil operations by
the Directorate General of
Civil Aviation (DGCA).
Certification of the utility
military variant was completed
in 2002 and that of the
civil variant in 2004. The
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helicopters from Namibia.

deliveries of production series
helicopters commenced from
2001-02 onwards. The
major variants of Dhruv are
classified as Dhruv Mk-I, MkII, Mk-III & Mk-IV. Dhruv has
been utilized for passenger /
commuter roles, VIP travel,
casualty evacuation, under
slung load, rapid deployment
of forces, logistic air support,
search & rescue and training.

According to HAL data, more
than 200 Dhruvs are operating
with Indian Defence Forces.
Moreover, the company is
executing an order for 159
Dhruv helicopters from Indian
Army and IAF which is under
supply. Further, HAL has
bagged orders for 73 ALH in

2017 from Army, Coast Guard
and Navy for ALH Mk-III &
Mk-IV variants. Dhruv has
also been supplied to Nepal
Army, Mauritius Police and
Maldives. In addition, the
copter is being operated
by civil customers such as
ONGC, GSI, Government of
Jharkhand and paramilitary
forces, including BSF.
ALH Sarang
Sarang – the ALH (Dhruv)
display team of the IAF - was
formed in October 2003 with
the aim of showcasing the
excellent agility, controllability
and maneuverability of ALH.
Sarang is the Sanskrit word
for peacock and the team
epitomizes the beauty and
grace of the majestic bird
during its flying displays.
The Sarang team has
exhibited its capability at
prestigious air shows such as
Aero India, Paris, Farnborough,
Berlin, Singapore, Al-Ain
etc. The team has also
performed during various
events of national and
international significance such
as Air Force Day, National

Defence Academy passing
out parade and others. The
team displays its skill and
versatility with single cross,
dolphin leap, double cross etc.
HTT-40
The training aircraft has
roles such as basic flying
training, aerobatics, instrument
flying, navigation, night
flying and close formation.
Cheetah
HAL signed a licence
agreement for Cheetah with
M/s SNIAS in 1970 and the
first Cheetah manufactured
from raw materials was
delivered in 1976-77. The
Cheetah helicopter, which is
identical to LAMA SA 315B
helicopter of Eurocopter,
France, is a high performance
helicopter designed for
operation over a very wide
range of weight, centre of
gravity and altitude conditions.
The five- seater Cheetah is
versatile, multi-role, multipurpose, highly maneuverable
and rugged in construction.
It holds the world record in
high altitude flying among
all categories of helicopters.
Cheetah is suitable for
commuting, observation,
surveillance, logistics support,
rescue operations and high
altitude missions. Till now,
HAL has produced and sold
more than 275 of these
versatile helicopters which are
in service both in India and
abroad. Recently, HAL has
received orders for Cheetah

Lancer
In the 1990s, HAL developed
a light attack helicopter ‘Lancer’
as a cost-effective airmobile
area weapon system. The
basic structure of the lancer is
derived from the reliable and
proven Cheetah helicopter.
The helicopter has bulletproof
front panels and crew seat.
Optimized for anti-insurgency
operations, close air support,
suppression of enemy fire,
attack on vehicular convoys,
destruction of enemy machine
gun positions and anti-armour
applications, Lancer carries
two jettisonable combination
gun-cum-rocket pods, one
each on right and left side
on suspension points located
on the armament pylon.
Moreover, a gun sight is
provided for accurate aiming
and firing by the pilot.
Cheetal
A re-engined version of the
Cheetah helicopter, Cheetal
was developed under a project
initiated in 2002 with the aim
of enhancing the high altitude
operational capabilities and
maintainability as well as
providing a mid-life upgrade for
safe and reliable operations.
Rudra
Rudra is the weaponised
version of the ALH Dhruv
designed and developed by
HAL to meet the requirements
of the Indian Army and IAF.
The multi-role helicopter of
5.8-ton class is powered by
two Shakti engines. Rudra’s
roles are anti-tank missions,
scout, fire support, armed
reconnaissance & surveillance,
escort and EW platform.
LCH
At the same time, HAL’s
Light Combat Helicopter (LCH)
was proposed to meet IAF’s
requirement of a dedicated

light helicopter for combat
operations. LCH has maximum
possible commonality with
ALH. LCH with a narrow
fuselage has pilot and copilot/gunner in tandem
configuration incorporating
a number of stealth features,
armour protection, night
attack capability and
crashworthy landing gear
for better survivability.
Future products
Light Utility Helicopter
(LUH) has been designed and
developed as a replacement
for Cheetah and Chetak
helicopters. LUH is a new
generation helicopter in the
3-Ton class incorporating
state-of-the-art technology
features like glass cockpit
with Multi-Function Displays
(MFD) and powered by a
single Turbo Shaft engine
with sufficient power margin
to cater to demanding high
altitude missions. LUH will
meet the emerging needs
in this class of helicopters in
the coming decades. It will
be capable of flying at 220
kmph, have a service ceiling
of 6.5 km and a range of 350
km with 500 kg payload.
Other futuristic projects
of HAL include, UAV,
RUAV and Sport.
Export division
Highlighting HAL’s success
in international cooperation,
the company’s export division
has achieved a breakthrough
by bagging an export contract
from Airbus Industries
France, for the supply of
forward passenger doors for
A320 / A321. The division’s
performance in the supply
of export packages has been
credited with ‘No rejection’
and ‘No delay’ at most
competitive prices. Meanwhile,
the Aircraft Division of HAL
is an established exporter to
Boeing, USA and IAI, Israel.
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Fluid Controls: A complete range
of instrumentation products

Defence Minister hands over DRDO
systems to Armed Forces Chiefs

T

hree indigenously developed
Defence Research and
Development Organisation
(DRDO) systems were handed over
to Army, Navy and Air Force by the
Defence Minister Rajnath Singh at
a function in DRDO Bhawan.
The Indian Maritime Situational
Awareness System (IMSAS) was given
to the Chief of Naval Staff Admiral
Karambir Singh, ASTRA Mk-I Missile
to Air Chief Marshal Rakesh Kumar
Singh Bhadauria and Border Surveillance
System (BOSS) to the Chief of Army Staff
General MM Naravane. The handing
over of these products were done in
the presence of Minister of State for
Defence Shripad Yesso Naik and Chief
of Defence Staff General Bipin Rawat.
The minister also gave away
awards to DRDO scientists for
outstanding contributions in various
categories during the function.
The awards include DRDO Lifetime
Achievement Award – 2018 to N V
Kadam for his contributions for developing
control and guidance schemes for
missiles. Excellence awards were given
to academia and industry for technology
absorption. Besides, individual awards,
team awards, technology spin-off awards,
techno managerial awards and awards
in other categories were also given.
Complimenting the DRDO scientists
for their outstanding work in developing
defence systems, Rajnath Singh said
that DRDO has been developing
high level technologies for defence
systems for increasing the capacity

and capability of armed forces. He
lauded the role of DRDO scientists in
combating COVID-19 pandemic. He
congratulated all the scientists who
received the awards and wished them
the best for their future endeavours.
Speaking on the occasion, Minister of
State for Defence Shripad Yesso Naik
said that DRDO is playing an important
role in self-reliance of Defence. He
appreciated the efforts of DRDO towards
development of technologies and
products for combating COVID-19.
Chief of Defence Staff General Bipin
Rawat in his address congratulated the
scientific fraternity for their achievements
and emphasised on the need of working
at the fast pace so that the country will
have most of the indigenous systems.
The development of these high
technology systems has led to higher
self-reliance in Defence technologies.
These three systems which have
completed the design and development
cycles and are being deployed were
handed over to the services.
Among the systems handed over
was BOSS. An all-weather electronic
surveillance system successfully designed
and developed by Instruments Research
& Development Establishment (IRDE),
Dehradun. The system has been
deployed at Ladakh border area for
day and night surveillance. The system
facilitates monitoring and surveillance by
automatically detecting the intrusions in
harsh high-altitude sub-zero temperature
areas with remote operation capability.
The system is being produced by Bharat

The products of Fluid Controls Private Limited ensure precision connections that are designed
based on specific application requirements and perform to international standards.

Electronics Limited (BEL), Machlipatnam.
The IMSAS is state-of-the-art, fully
indigenous, high performance intelligent
software system that provide Global
Maritime Situational Picture, Marine
planning tools and Analytical capabilities to
Indian Navy. The system provides Maritime
Operational Picture from Naval HQ to
each individual ship in sea to enable Naval
Command and control (C2). Centre for
Artificial Intelligence & Robotics (CAIR),
Bengaluru and Indian Navy has jointly
conceptualised and developed the product
and the BEL, Bengaluru has implemented it.
The ASTRA Mk-I is the indigenously
developed first Beyond Visual Range
(BVR) Missile, which can be launched
from Sukhoi-30, Light Combat Aircraft
(LCA), Mig-29 and Mig-29K. Globally,
very few countries have expertise and
capabilities to design and produce this
class of weapon system. Successful
development of ASTRA weapon system
by Defence Research & Development
Laboratory (DRDL) Hyderabad &
production by Bharat Dynamics Limited
(BDL), Hyderabad is a major contribution
towards ‘Atmanirbhar Bharat’.
Secretary, DDR&D & Chairman
DRDO Dr G Satheesh Reddy said
that the DRDO is committed to the
development of advanced systems
and technologies for Defence.

BEL signs contract with Indian Navy for supply of Laser Dazzlers

B

harat Electronics Limited (BEL) has
signed a contract with Indian Navy
for supply 20 Light Amplification by
Stimulated Emission of Radiation Dazlers
(Laser Dazzlers) . The BEL had earlier this
month won the contract beating global
Original Equipment Manufacturers (OEMs)
in buy global category. These would be
manufactured by BEL, Pune plant.
The Laser Dazzler is used as a non-
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lethal method for warning and stopping
suspicious vehicles/boats/aircrafts/UAVs/
pirates etc. from approaching secured
areas during both day and night. It is
capable of dazzle and thereby suppress
the person’s/optical sensor’s action with
disability glare in case of non-compliance
to orders. It disorient/ confuse/blind a
person temporarily. It also dazzles and
distracts aircraft/UAVs. It is a portable,

shoulder operated and ruggedized for
military use in adverse environmental
conditions. Laser dazzler technology was
developed by Defence Research and
Development Organisation (DRDO).
This unique product is indigenously
designed and developed for the first time
for the Armed Forces. It will support
the ‘Atmanirbhar Bharat’ initiative of
Prime Minister Narendra Modi.

F

luid Controls Private Limited
was established in 1974 by
Dr. Y E Moochhala, a PhD
from Northwestern University, the
USA with a vision to deliver highquality, high-performance products
which totally satisfy customers.
Fluid Controls offers clients a complete
range of instrumentation products,
including connectors and adaptors, valves,
manifolds, DIN pipe clamps and SAE
flanges. The company’s products ensure
precision connections that are designed
based on specific application requirements
and perform to international standards.
The firm is a premier supplier to onshore
and off-shore oil & gas installations,
process and power plants, defence, critical
applications for nuclear plants, and brake
piping applications in the railways.
Since 2000, Fluid Controls has
been a supplier for several Indian
defence projects. They include:
Fluid Controls redesigned the Akash
Air Storage Vehicle (ASV) under the
auspices of Research & Development
Establishment (Engrs). A prototype was
delivered in 2004 which included all
elements of the circuit including Balance

Piston Stop valves, fabrication, installation
and connection of the circuit on to the
ASV with testing to 600 bar hydrostatic
and 400 bar pneumatic pressure.
In 2008, the company’s first
order was executed with DMDE for
valves for compressed air systems in
submarines (Shut-off, Non-return,
Relief, Throttle & Pressure Gauge)
in Bronze and SS with performance
pressures up to to 400 kg/cm2.
Since 2014, Fluid Controls has
supplied Kirloskar Brothers Limited
specially-designed Isolation-Throttle
valves designed for minimum pressure
loss and non-return valves in stainless

SS316. These valves are installed on the
Submarine Water Mist fire control system.
Headquartered in Mumbai with
a manufacturing facility at Pune,
Fluid Controls has a state-of-theart R&D centre, which offers clients
customized solutions based on analytical
formulations, 3D Modelling and FEA.
Today, the company is recognised by
the Department of Scientific & Industrial
Research (DSIR) as an ‘In House R&D
Unit’ and is certified ISO 9001:2015,
ISO 14001, ISO 45001 and PED.
Contact details: Fluid Controls Private
Ltd., 5th Floor, The International, 16,
Maharishi Karve Road, Mumbai-400 020.
Tel: +91-22-4333 8000.
Fax: +91-22-4333 8001.
e-mail: marketing@fluidcontrols.com.
website: www.fluidcontrols.com.
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Sandip University: A Legacy
of Educational Excellence

andip University is
one of India’s top
educational destinations
with a 250+ acre campus
in Nashik, Maharashtra
and a 75+ acre campus
in Sijoul, Bihar. Since its
inception, Sandip University
has firmly established itself
as a revolutionary hub of
higher education for students
within India and abroad.
Its sprawling lush green
campus located in the lap of
nature ensures a wholesome
environment for educational
and holistic development.
Sandip University’s campus
is fully Wi-Fi enabled,
with 24x7 state-of-the-art
security facilities. Within the
University’s iconic campus
students enjoy comfortable
hostel facilities, hygienic
canteens, well-equipped
laboratories, innovative
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classrooms with high-tech
audio-visual aids for enhanced
learning, gymnasium, oncampus ambulance, and
many such excellent facilities
necessary for a well-rounded
student experience.
Sandip University offers
cutting-edge professional
programmes in engineering,
computer sciences, law,
management, pharmaceutical
science, sciences, UX design,
interior design, fashion
design, and cosmetic science.
Students can also opt for
specialised programmes
in Aerospace Engineering,
Agri Business Management,
Cloud Technology, Cyber
Security, DevOps Automation,
Artificial Intelligence, Machine
Learning, Information
Security, Blockchain, Full
Stack Development, and
Techno Management.

Sandip School of Engineering
and Technology (SOET) is
dedicated towards offering
competitive undergraduate
and postgraduate engineering
programmes to eligible
students. SOET’s star
programme is B.Tech in
Aerospace Engineering, which
is one of the most wellstructured and skill-oriented
programmes available in India
today. Its course curriculum is
designed to meet the current
and futuristic necessities of
the aerospace industry.
Sandip University’s focus on
next-generation research has
paved the way for multiple
research grants awarded by
various organisations. These
grants have helped Sandip
University boost researchoriented skill development in
its students through practical
sessions. Sandip University

maintains a state-of-theart aerospace laboratory to

facilitate professional training.
“We understand the
importance of close
collaborations with industry
leaders and government
institutions to create a
comprehensive curriculum.
Hence, we have collaborated
with many knowledge
partners including IBM,
upGrad, Xebia, CITIS, ESDS,
and CDAC to ensure that
students obtain a futuristic
education with proper
hands-on skill development,”
said Sandip University’s
Chairman, Dr. Sandip Jha.
Faculty members are
thoroughly vetted by the
University’s management.
Faculty members at Sandip
University hold PhDs
from various IITs and IIMs
from across the nation.
The course curriculum
is designed after careful
consultation with experts
from different industries to
maintain zero-gaps between
industry and academia.
Students at Sandip University
are taught to be competitive
on the international stage

through summer internships
within India and at leading
corporates in Germany, Dubai,
and Russia. Sandip University’s
Faculty Development
Programmes facilitate
visits of in-house faculty to
international universities
and institutes for better skill
development and training.
Sandip University provides
100% placement assistance
to students through annual
placement drives. Every year
over 150 leaders from the
government and private sector

participate in the University’s
placement drive to recruit
promising young professionals
into their workforce, which
helps them lay the right
foundation for a thriving
career. The annual packages
bagged by Sandip University
students are excellent as
per industry standards.
Students obtain multiple
opportunities for charting out
a successful career through
the training they receive
throughout their educational
journey at Sandip University.

47

Emuge-Franken: Working closely with
India’s defence, space industries
Emuge-Franken has been making its mark in
India for over the last two decades with a wide
range of products such as machine taps, thread
milling cutters, tap holders and milling tools

E

muge-Franken group is among
the private enterprises holding
Hindustan Aeronautics Ltd.
(HAL) in high esteem and appreciates
the aerospace & defence public sector
undertaking’s immense contributions
towards the development of India’s
aeronautical prowess and efforts for
achieving self-sufficiency in the sector.
Emuge-Franken India Pvt. Ltd. has
been making its mark in India for over
the last two decades with a wide range
of products such as machine taps, thread
milling cutters, tap holders and milling
tools. Globally, the Emuge-Franken group

celebrated its one-hundredth anniversary
in 2020. The group is known as a trendsetter and solution provider in the field
of threading, tool holding, high precision
work-piece clamping & milling over the
last century. The group is also renowned
for its acumen in application engineering
and its wide range of high-performance
cutting tools, which meets all challenges
in modern manufacturing processes. With
the highest level of quality in material
and methods, Emuge-Franken products
are known to meet the highest and most
stringent of quality requirements today.
Emuge-Franken India has been

committed to bringing the same
global experience to the Indian
customers with its wide variety of
threading and milling tools and toolholding systems through its factory in
Pune, consistently benefitting many
customers in the Indian manufacturing
Industry in sectors like automotive,
aeronautics, medical equipment,
power generation and defence.
Emuge-Franken India has been closely
associated with many public sector
organizations related to defence, space
research and transportation to provide
solutions in tough machining applications.

Tejas
Spreading radiance
over Indian skies

Indomitable Ingenuity
LCA: Numero Uno at 20

Tejas: Going from
strength to strength
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Tejas: Spreading radiance
over Indian skies
India’s Light Combat Aircraft (LCA) project, better known as Tejas, has already
attracted international attention. Its origins could be traced back to the 1960s

A

well-equipped Air Force is
imperative to defend a vast
country such as India, which
shares its borders with many hostile
neighbours. In order to meet the
requirements of its Air Force, India has
been depending on foreign powers,
especially the erstwhile Soviet Union.
However, in the 1960s itself, India
had realized the need to develop
its own fighter jet to attain selfsufficiency in this crucial segment.
Subsequently, in 1969, the Government
of India accepted the recommendation
by its Aeronautics Committee that

Bengaluru-based Hindustan Aeronautics
Limited (HAL) should design and
develop a fighter aircraft around a
proven engine. HAL completed design
studies in 1975, but the Light Combat
Aircraft (LCA) project did not proceed
after efforts to procure a proven engine
from a foreign manufacturer failed and
the Indian Air Force’s (IAF) requirement
for an air superiority fighter with
secondary air support and interdiction
capability remained unfulfilled.
But in 1983, IAF realized the need for
an Indian combat aircraft to replace its
ageing Soviet MiG-21 fighters, which had

been the mainstay of the Air Force since
the 1970s. The ‘Long Term Re-Equipment
Plan 1981’ had 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 % of
the aircraft needed to fill its projected
force structure requirements. The LCA
programme’s another objective was an
across-the-board advancement of India’s
domestic aerospace industry. This aimed
at building a local industry capable of
creating state-of-the-art products with
commercial spin-offs for a global market.
In 1984, the Indian government

established the Aeronautical Development
Agency (ADA) to manage the LCA
programme. LCA is generally described
as a product of HAL. However, the
responsibility for its development belongs
to ADA, a national consortium of over
100 defence laboratories, industrial
organisations and academic institutions
with HAL being the principal contractor.
The IAF’s Air Staff Requirements
for the LCA were not finalized until
October 1985. ADA soon accumulated
the necessary national R&D and
industrial resources, recruited personnel,
created infrastructure and gained a
clearer perspective of which advanced
technologies could be developed locally
and which would need to be imported.
LCA’s project definition commenced in
October 1987 with France’s DassaultBreguet Aviation as the consultant.
Dassault-Breguet was to assist in
the design and systems integration
of the aircraft, with 30 top-flight
engineers reaching India to act as
technical advisers, in exchange for US

Dollars 100 million. This phase was
completed in September 1988.
A review committee was formed in May
1989, which reported that infrastructure,
facilities and technologies in India had
advanced sufficiently in most areas and
that the project could be undertaken.
In 1990, the design was finalized using
the ‘control configured vehicle’ concept
to define a small tailless delta winged
aircraft with relaxed static stability
(RSS) for enhanced manoeuvrability.
Phase-1 commenced in April 1993,
and focused on ‘proof of concept’ 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 finally flew on January 4, 2001.
Phase-1 was successfully completed in
March 2004 and cost Rs 2,188 crore.
In 1988, Dassault had offered an
analogue flight control system (FCS),
but the ADA recognised that digital

LCA project can
proceed at full throttle
with SPV, more funds
HAL delivered
the first series
production
aircraft to Indian
Air Force (IAF)
on January 17,
2015. Till now,
the company
has delivered
16 aircraft and RK Tyagi
Former Chairman
is expected
HAL
to hand over
eight more jets by the end of year
2020-21. Efforts are also underway
to increase the production rate to
16 aircraft per year by 2023-24.
Currently, Aeronautical Development
Agency (ADA) is focusing on design
implementation and addition of
AESA radar, EW suit, ASRAM
missile fitments and maintainability
improvements suggested by IAF in
LCA-MK-1, the higher end variant
of LCA. Meanwhile, LCA for Indian
Navy has also progressed well.
At present, 70 MSMEs, 12 tier-2 and 4
tier one vendors and over 40 designing
agencies located all over India constitute
a very effective ecosystem for LCA. In
order to speed up the project, a Special
Purpose Vehicle (SPV) needs to be
created comprising all the professionals
and set up of HAL, ADA and Air Force
Project Management team; adequate
funds have to be released by the
Government and firm orders placed.

FCSs would supplant it. In 1992, the
LCA National Control Law (CLAW)
team was set up by the National
Aeronautics Laboratory (now called
National Aerospace Laboratories) to
develop India’s own state of the art
fly-by-wire FCS for the LCA, which was
officially named ‘Tejas’ in 2003. In
1998, Lockheed Martin’s involvement
was terminated due to a US embargo.
Another critical technology is the
multi-mode radar (MMR). Initially, the
Ericsson/Ferranti PS-05/A I/J-band
multi-function radar, also used on Saab’s
JAS 39 Gripen, was intended to be used.
However, after examining other radars in
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‘Private participation
will enhance LCA
production’

Dr.CG Krishnadas Nair
Former Chairman, HAL

Prime Minister Atal Bihari Vajpayee christened the indigenous light combat aircraft (LCA) as "Tejas" on 4th May 2003 at Bangalore.
Defence Minister George, Minister of State for Defence O. Rajagopal, Scientific Advisor to the Defence Minister Dr V K Aatre, Air Chief
Marshal S.Krishna swamy, HAL Chairman Ashok Baveja, Air Marshal Philip Rajkumar also seen with the Prime Minister.
the early 1990s, India’s Defence Research
and Development Organisation (DRDO)
realized that local development was
possible. HAL’s Hyderabad division and
the Electronics and Radar Development
Establishment (LRDE) were selected to
jointly lead the MMR programme, and
work commenced in 1997. The Centre for
Airborne Systems (CABS) is responsible
for the MMR’s test programme. Between
1996 and 1997, CABS converted the
surviving HAL/HS-748M Airborne
Surveillance Post (ASP) into a testbed
for the LCA’s avionics and radar.
The NAL’s CLAW team completed the
integration of the flight control laws
with the FCS software
performing
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flawlessly for over 50 hours of pilot
testing on TD-1, resulting in the aircraft
being cleared for flight in January 2001.
Phase 2 commenced in November
2001, and consisted of the manufacturing
of three more prototype vehicles (PV3, PV-4 and PV-5), leading to the
development of the final version that
would join the IAF and Indian Navy
and eight Limited Series Production
(LSP) aircraft, and the establishment of
infrastructure for producing eight aircraft
per year. The phase cost Rs 3,301.78
crore, and an additional amount of Rs
2,475.78 crore was given for induction
into IAF by obtaining initial operational
clearance (IOC) and final operational
clearance (FOC). The total cost for
development of Tejas (including

PDP, Phase 1 and Phase 2) was Rs
7,965.56 crore as of August 2013.
By mid-2002, the MMR had reportedly
suffered major delays and cost escalations.
By early 2005, only the air-to-air lookup and look-down modes — two basic
modes — were confirmed to have been
successfully tested. In May 2006, it
was revealed that the performance of
several modes being tested “fell short
of expectations.” ADA rose up to the
occasion and by 2008, 70% of the LCA’s
components were being manufactured
in India. However, problems were
encountered with the other three key
technology initiatives. For example, the
intended engine, the GTRE GTX-35VS
Kaveri, had to be replaced with an offthe-shelf foreign engine, the General

Electric F404. Kota Harinarayana was
the original Programme Director and
Chief Designer for the Tejas programme.
On February 26, 2016, the then
Defence Minister Manohar Parrikar said
in the Lok Sabha that the IAF would
accept 3–4 Tejas (IOC version) that
year and eventually stand up a total
of eight squadrons within an equal
number of years. The then Air Chief
Marshal Arup Raha also said that the
IAF plans to order 123 (six squadrons)
of Tejas Mark 1. Later, it was declared
that the 83 additional Tejas ordered
would be the upgraded Mark 1A
version. On November 7, 2016, Parrikar

approved procurement of 83 Tejas for
the IAF, at a cost of Rs 50,025 crore.
By March 2020, the HAL was planning
to expand its production capacity
to at least 16 aircraft every year.

T

he successful development and
launch of series production of
LCA is a prestigious achievement
for the country. I was privileged to
work as co-chairman of LCA, Technical
Committee, chaired by Dr.APJ Abdul
Kalam, during the development phase,
and support the prototype manufacture
as Chairman of HAL. HAL has developed
partnership with private sector in
manufacture of some of the major
structures and equipments. However
the orders received are very small and
that too in small batches. Considering
the retired total fleet of MiG-21s, the
projected requirement for LCA was
300 to 500 aircraft. HAL along with
the private sector can enhance the rate
of production to 24 per year or more.
However this will require placement
of bulk orders of 200/300 atleast
with a long term commitment from
the user. The follow on projects such
as LCA Mk-2 and Advanced Medium
Combat Aircraft (AMCA) will also
greatly benefit from the large scale
production of the LCA Mark-1 and
continuous manufacturing technology
improvement and facilities. LCA is a
versatile niche product for airborne
defense and tactical air superiority,
supersonic speed at all altitudes and
with superior agility and with the best
of technologies compared to the latest
fighter aircraft technologies in the world.
The way ahead should be as per the
national mission and Prime Minister’s
clarion call for ‘Atmanirbhar Bharat’.
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Indomitable Ingenuity
LCA: Numero Uno at 20
Fast forward 20 years since India made a
breakthrough in its indigenous light combat
aircraft programme, we have finetuned and
redefined the technological nuances of the
highly manoeuvrable, the lightest and smallest
multi-role supersonic fighter aircraft, making it
a very potent weapon platform for the Indian
Airforce and the Navy. Dr GIRISH SHANTARAM
DEODHARE, PGD(CA) & Director, Aeronautical
Development Agency, in an interview with
AEROMAG spells out his vision and priorities,
the varients, integrations and configurations
that enliven the futuristic indigenous growth
of our aerospace ecosystem. Excerpts:

Dr GIRISH SHANTARAM DEODHARE
PGD(CA) & Director,
Aeronautical Development Agency (ADA)
On 4 January 2001, LCA’s maiden
flight successfully completed by
Technology Demonstrator TD-1 marking
a major milestone in India’s indigenous
combat aircraft programme. Over
the last 20 years, LCA has marked
significant achievements overcoming
various challenges. How do you look
at the last two decades and how far
has the LCA programme reached?
The last 20 years have been a golden
phase not only for LCA but for the whole
Aerospace Ecosystem in India. The flight
of LCA TD-1 in 2001 was India’s big leap
in modern combat aircraft development.
In TD-1 some particularly important
technologies like Digital Fly by Wire,
Unstable Aerodynamics, Composite
Structures, Advanced Avionics, etc were
being tested for the first time. From the
initial flights where various capabilities
were proven progressively, today LCA
has developed into a very potent
weapon platform which shall form the
backbone of the Indian Airforce. The
aircraft envelope has been expanded
to its full FOC capability, numerous
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weapons have been integrated and the
platform has become a pilot’s delight.
With the successful development of LCA,
the country has now mastered the key
aerospace technologies to design future
modern combat aircraft in the country.
The carriage of Beyond Visual Range
(BVR) missiles and ASRAAM missiles
for long range as well as short range
operations is planned in LCA Mk. 1A in
addition to prevailing store configurations
to increase offensive capability. Could
you elaborate on the plans to upgrade
the weapons capability and advanced
technologies of LCA Mk. 1A? What is the
present status of the Mk. 1A project?
One of the key features of LCA is
the ease of integrating new weapons
and sensors compared to an imported
platform. Since the Aerodynamics, Flight
Control laws and software, the Avionics
and Weapon control algorithms and
software are all indigenous, the complete
knowledge about these is available within
the country. This makes integration of
imported (both Western and Russian) as

the other capabilities are also planned
to be integrated on the IOC aircraft
with suitable software updates.
Increasing the annual production of
LCA to meet the requirements of IAF is a
major concern and there has been push
for increasing the pace of production.
What are your thoughts on it?
The pace of production of the LCA
aircraft is being ramped up rapidly.
Two assembly lines are operational.
HAL has outsourced many of the major
sub assemblies to private industries
which shall help in increasing the rate
of production. In the beginning there
was a learning curve in production as
we were making a modern indigenous
aircraft for the first time (as against
licensed production where the production
techniques are well established). Now
we are beyond the learning curve and
with the stabilized processes, the rate of
production is picking up considerably.
LCA Tejas is acclaimed as the lightest
and smallest multi-role supersonic fighter
aircraft. With the IAF too looking to
induct LCA on a large scale how will it
increase India’s air power and how does

LCA outweigh its rivals in this segment?
Tejas is a nimble, highly maneuverable,
light, multi-role fighter which has
demonstrated its capabilities successfully
in various IAF exercises. It is an
exceptionally good air defence fighter
and compares with the best in the world
in its class. In numbers, it can meet
the complete air defence capabilities
of the country. It affords additional
flexibility due to its multirole capability
of carrying both missiles and bombs as
well as air to air refueling capability.
What are the updates on Tejas Mk.
2 project? How will the proposed
fighter be a gamechanger for India?
Through the development of LCA all
the technologies for design of a 4+
generation modern combat aircraft
have been mastered in the country.
Tejas Mk. 2 is an aircraft where these
matured technologies are consolidated
in a bigger, even more potent platform
with significantly higher range, endurance
and weapon carrying capability. While
LCA was a replacement for MiG-21
class of aircraft for air defence, Tejas
Mk. 2 will be a replacement for the
strike aircraft like Mirage 2000, MiG-29,

and Jaguar. However, technologically
it will be a much superior platform
compared the ones it will replace.
Moreover, since all the technologies
are already proven, the development
has no risk of time and cost escalation
(as against in LCA where technologies
had to be developed concurrently
with the operational platform).
In response to the US Navy’s Request
for Information (RFI) for a jet trainer
to replace its Boeing T-45 Goshawk,
India has reportedly offered the Lead
in Fighter Trainer (LIFT) variant of
the LCA Tejas. How do you assess
the export capabilities of the LCA?
LCA is an incredibly cost-effective
modern combat aircraft. It integrates
both Western and Russian weapons along
with many potent indigenous weapons
and sensors. However, despite its low
cost, LCA is technologically superior to
the other international aircraft in its class.
This makes LCA an attractive aircraft
in the global market. In addition, LCA
Navy has achieved some important
milestones in 2020. These have put India
on the map of Naval Combat Aircraft
development as well. LCA Navy which

well as indigenous weapons and sensors
quite easy. Additionally, the complete
capabilities of these systems can be
extracted from the platform through
suitable design of the software. Thus,
all future weapons which are feasible
to be carried on LCA are being planned
to be integrated. In Mk1A, the AESA
Radar is planned to be integrated along
with a podded EW suite. In addition, the
Avionics and Flight Control Computers
are significantly upgraded to incorporate
even more advanced features.
The FOC variants of LCA getting
ready for delivery/flight are loaded with
updated software to meet the operational
requirements of Indian Air Force (IAF).
Could you share the latest developments?
The FOC aircraft are enabled with
the full flight envelope along with air to
air refueling. Many new weapons are
enabled on the FOC aircraft. In addition,
an advanced autopilot and full carefree
maneuvering capability is available on
the FOC aircraft. Moreover, except for
the air to air refueling capabilities, all
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has some limited operational capabilities
is also emerging as an excellent, robust
Naval Trainer as well. It fits the bill for the
Lead in Fighter Trainer for the US Navy.
The naval version of LCA is successfully
proceeding with the deck operations of
the aircraft carrier INS Vikramaditya.
How long will it take to be ready to
meet the requirements put forward
by the Navy for its commissioning?
In January 2020, LCA Navy successfully
landed and took off from INS
Vikramaditya. This was the culmination
of a long and arduous set of trails at
the Shore Based Test Facility (SBTF)
over the last few years. More than 400
high sink rate landings with progressive
increase in sink rate were conducted
at SBTF. In addition, numerous taxis in
engagements and ski jump take offs
were also conducted. As a result of
these extensive trials at SBTF, the aircraft
behaved perfectly on the carrier and
in fact, 18 landings and takeoffs could
be successfully accomplished on INS
Vikramaditya in a remarkably short span
of 5 days. Based on the development of
LCA Navy, IN has now come out with
a requirement for an indigenous Twin
Engine Deck Based Fighter aircraft for
its carriers. This aircraft is planned as
a replacement of the MiG-29K and is
planned for induction from 2031. The
Operational Requirements for TEDBF have
already been issued and flight testing is
planned to commence from 2025-26.
India is aggressively working on
developing its 5th generation advanced
multirole combat aircraft (AMCA)
to reduce dependency on foreign
players and support the ‘Aatmanirbhar
Bharat’ mission. Could you share the
latest updates of AMCA project?
AMCA is India’s ambitious 5th/ 6th
Generation aircraft program. The
feasibility studies of AMCA were
completed in 2015. In 2019, IAF gave
a formal go ahead for development of
AMCA in two phases. AMCA Mk. 1
would be developed with an existing
engine while AMCA Mk. 2 would
have an advanced indigenous engine.
Moreover, AMCA Mk. 2 would have
6th Generation capabilities. Today, the
AMCA configuration has been frozen
along with the architecture of all the

systems. Detailed design has commenced
and roll out is planned in 2024.
What are the latest initiatives by
ADA to support the ‘Make in India’
programme of the Central Government
through the absolute indigenization
of more vital components of Tejas?
At the beginning of the LCA program,
the focus was on developing 4+
generation technologies indigenously
using proven imported components.
Subsequently, as the technologies
matured, even the components began
to be indigenized. Today about 62%
of the components in LCA are made
indigenously. Further many more
components are in advanced stages
of indigenization. Recently, more
than 60 components are taken up for
indigenization through the Technology
Development Fund of DRDO. Today
the aerospace ecosystem in the country
is well prepared for indigenization of
most of the components in LCA.
Developing fighter engines
indigenously is an important aspect
of attaining self-reliance in fighteraircraft manufacture and India has
a long way to go in this. What are
challenges that are yet to be tackled?
Through the development of the Kaveri
Engine, many technologies for gas turbine
engine have already been mastered in
the country. For the few technologies
that need to be completely mastered,
collaboration with a foreign engine house
is planned. The advanced engine for
AMCA would be developed indigenously.
What are ADA’s plans for Aero India

RedeFIning
mobility

2021 and what will be the highlights
of the agency’s participation?
For ADA, the thrust of Aero India 2021
is to showcase the future technologies.
Final configurations of AMCA and
Tejas Mk. 2 will be showcased as
well as the initial concept of TEDBF.
The futuristic cockpits of AMCA and
Tejas Mk. 2 will also be on display.

>
>
>
>

The pandemic has taken its toll
on the defence manufacturing
industry too. How did Covid-19
affect the operations of ADA?
Covid-19 was a challenging period for
ADA. While flight testing of LCA and its
outstation detachments were affected
very adversely, the scientists took up
the challenge of work from home very
successfully. Significant developments
were made for all the future programs.
The PDRs of all systems and finalizing
of aircraft configurations were achieved
for Tejas Mk2 and AMCA. Detail design
of Tejas Mk. 2 was progressed. Concept
design of TEDBF was also accomplished.
What is the vision - goals, and
priorities you have set for ADA during
for the next one decade? What is
the roadmap ahead for LCA?
The vision for ADA now is to achieve
complete self reliance for combat aircraft
(both Airforce and Naval) by 2035.
Tejas Mk. 2 is planned to be rolled
out by 2022 with start of induction by
2026. AMCA Mk. 1 is planned for roll
out by 2024 with induction by 2031.
AMCA Mk. 2 with advanced engine is
planned to be inducted by 2035. TEDBF
is planned to be rolled out by 2025
to be ready for induction by 2031.
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Tejas: Go
ing from
strength
to streng
th
The year 2020 witnessed several landmark
developments related to India’s Light Combat
Aircraft, Tejas. They include formation of the
second Tejas squadron, first arrested landing
of the naval version on the aircraft-carrier
INS Vikramaditya and the first ski-jump
assisted take-off from the aircraft-carrier.
Moreover, Tejas was deployed along the
sensitive western borders of the country and
the LIFT version was offered to the US Navy
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I

ndian defence preparedness achieved a major
milestone on July 1, 2016 when the first Tejas
unit of the Indian Air Force (IAF), No. 45
Squadron ‘Flying Daggers’ was formed with two
aircraft. Initially stationed at Bangalore, the squadron
was later relocated to its home base at Sulur in
Coimbatore, Tamil Nadu. The second Tejas squadron,
Squadron 18, was formed also at Sulur on May 27,
2020. On that day, IAF inducted Tejas Mk-1 FOC
aircraft into its No. 18 Squadron, the ‘Flying Bullets.’
The IAF India’s own indigenous Light Combat
Aircraft (LCA) Tejas crossed another landmark in
2020 when it was deployed along the sensitive
western borders of the country. In one more major

development in 2020,
India has offered to sell its
indigenously developed Lead
in Fighter Trainer (LIFT)
version of the Tejas Light
Combat Aircraft to the US
Navy, which has floated
a Request for Information
(RFI) to acquire a fighter
jet trainer required for pilot
training on aircraft carriers.
It is for the first time that
India has made a defence
bid with the US. According

to reports, the US Navy
requires these jets for its
Undergraduate Jet Training
System (UJTS). The LIFT
version is based on the
advanced LCA Tejas Mk 1A
variant and meets all the basic
parameters like capability
to provide a field carrier
landing practice and carrier
touch-and-go events. The
jet also includes advanced
avionics which enable it to
mimic almost all types of jets,

from cockpit display layout
to control performances.
India, in response to the
RFI, has sent a detailed
project plan to the US. The
extensively tested LCA
has already demonstrated
its capability of operating
from an aircraft carrier.
Notable events
The LCA, officially named
‘Tejas’ – meaning radiance in
Sanskrit - by the then Prime

Minister of India Atal Behari
Vajpayee in 2003, is a singleengine, fourth-generation,
multirole light fighter
designed by the Aeronautical
Development Agency
(ADA) in collaboration with
Aircraft Research and Design
Centre (ARDC) of Hindustan
Aeronautics Limited (HAL)
for the Indian Air Force (IAF)
and Indian Navy. The first
flight of the aircraft took
place on January 4, 2001
and it has since been built as
several versions, proving to
be a shining example of the
success of the indigenisation
programme as well as the
‘Make in India’ initiative.
On February 20, 2019,
during the Aero India 2019
show, Final Operational
Clearance (FOC) was
formally awarded to the
Tejas. After the release of
the Drawing Applicability
List (DAL) and Standard
Operating Procedures
(SOPs) by the Centre for
Military Airworthiness and
Certification (CEMILAC),
Tejas SP-21 took 12 months
to complete production. The
first flight was on March 17,
2020. The Tejas FOC variant
comes with aerial refuelling
probe compatible with both
NATO and Russian tankers
that will allow flights of over
eight hours, an additional 725
litres centre line drop tank
with pressurised refuelling,
an improvement over the
existing 1,200 litres and
800 litres external fuel tanks
that come with the Tejas
Initial Operational Clearance
(IOC) variants. The FOC
variant will also have Derby
BVR missile capability and a
GSh-23 twin-barrelled gun.
Major challenges
In May 2015, the Mark 1
aircraft was criticised by the
Comptroller and Auditor
General of India (CAG)

59

for not
meeting IAF requirements,
such as a lack of a capable
tandem-seated trainer
aircraft, electronic warfare
capabilities, performance
shortcomings of radar
warning receiver or missile
approach warning system,
weight and cost increases,
limited internal fuel
capacity, non-compliance
of fuel system protection,
inadequate forward-facing
pilot protection, and
performance shortfalls
due to under-powered
engine. Most of these
issues are to be addressed
in the upcoming interim
upgrade called Mark 1A and
subsequent advanced version
called Mark 2 or MWF.
In 2015, the ADA, DRDO
and HAL proposed
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a more advanced
Tejas Mk 1A version.
Following an approval from
Defence Acquisition Council
(DAC) for 83 Tejas Mk 1A,
HAL invited global bids
for AESA radar and ECM
pods in December 2016.
Another major
improvement in Mark 1A is
its higher maintainability,
while hot-refuelling and
aerial refuelling have both
been already demonstrated
in prototypes and are to be
available features from all
FOC standard Tejas. The first
Tejas Mark 1A is expected to
be delivered before 2023.
It was reported in March
2020 that HAL planned
to set up logistic facilities
in Indonesia, Malaysia,
Sri Lanka

and Vietnam
as part of potentially
exporting the Tejas.
Naval variant
The Government of India, in
December 2009, sanctioned
Rs 8,000 crore to begin
production of Tejas for the
Indian Navy also, along
with IAF. The Indian Navy
has a requirement for 50
Tejas aircraft and the first
prototype, NP-1, was rolled
out in July 2010. The Naval
LCA made its first flight on
April 27, 2012. In December
2012, the Indian Navy
expressed
interest in procuring eight
Tejas aircraft. Later, in
December 2014, the
LCA Navy

successfully conducted
ski-jump trials at
SBTF, INS Hansa.
In December 2016, the
Indian Navy announced
that the naval variant of
the fighter is overweight,
and they will look for other
alternatives. However, the
Indian Navy eventually
issued an RFI for 57 naval
multirole fighters and despite
rejecting the Tejas initially
for being overweight, the
Indian Navy restarted
testing with the NP-2 (Naval
Prototype 2) in August
2018. The naval variant of
the Tejas conducted its first
‘taxi-in’ engagement on a
naval platform in Goa
to prove

its hookarrester system. The first
mid-air refueling of the
Naval Tejas took place
in September 2018.
Another milestone was of
a two-seater naval variant of
Tejas successfully completing
its first arrested landing on
September 13, 2019 at the
Shore Based Test Facility
(SBTF) in Goa. On January
11, 2020, the Naval LCA
Tejas successfully carried
out its first arrested landing
on the aircraft-carrier INS
Vikramaditya. The next day,
the Tejas performed its first
ski-jump assisted take-off
from the aircraft-carrier.
In 2018, IAF formally
committed to buying 324
Tejas aircraft

of all versions, if
HAL and Aeronautical
Development Agency (ADA)
could deliver an acceptable
quality Tejas Mark 2 in
time. DAC, on March 18,
2020 cleared the Rs 39,000
crore procurement deal for
83 Tejas Mk 1A, including
73 single-seat fighters and
10 dual-seat trainers.
According to HAL, the first
Tejas Mk.1A will fly by 2022
with serial production starting
in 2023. The first squadron of
Tejas Mk 1A will be delivered
by 2025 and delivery of all
83 aircraft is to be completed
before 2029. The Tejas Mk1A
will support weaponry such as
the R-77 and Python-5, along
with the Astra Mk.1.
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‘The Birth of Tejas Raised India’s Position
in Global Aerospace Industry’
Dr. Kota Harinarayana, the man who
played a major role in realising India’s
dream of an indigenously developed Light
Combat Aircraft (LCA) Tejas, said that LCA
was one of the biggest achievements of
Indian aerospace industry . It was under
Dr. Kota Harinarayana’s guidance as the
Programme Director and Chief Designer
of LCA, the project has been led to flight
testing and clearance for limited series
production. On the 20th anniversary of
the first flight of Tejas, Dr. Kota recollects
the birth of Tejas, on which he and his
team have worked for more than one and
a half decade before the first Technology
Demonstrator successfully completed its
maiden test flight on January 4th , 2001.
Dr Kota Harinarayana

I

n January 2001, a
team headed by Dr
Kota Harinarayana,
the Programme Director
and Chief Designer of Light
combat Aircraft (LCA),
successfully flight-tested the
LCA Technology Demonstrator
marking a milestone in the
history of Indian Aerospace
industry. But until that
happened, the team, who
walked the talk, had to
overcome several challenges
including financial constraints
and the US sanctions to make
that happen. Above all, merely
two weeks before the testflight there was an article
in a U.S. magazine which
made an analysis of the LCA
programme and stated that
India would not succeed in it.
“Several reasons including
the U.S. sanctions, lack of
prior experience in any of the
technologies involved and
development of safety critical
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software were cited as some of
the challenges. Though it has
led to several apprehensions
at the governmental level,
we were not ready to give
up. Moreover, then Defence
Minister, George Fernandes,
who was passionate about
doing things indigenously
had given us all support to go
ahead. Finally, on 4 January
2001, the LCA Technology
Demonstrator, indigenously

developed by India, has
successfully completed its
first test-flight. It was an
extraordinary moment for
not just the Indian aerospace
industry but all the aviation
groups around the world who
have watched the test-flight,”
said Kota Harinarayana.
Kota Harinarayana said that
it was perhaps one of the
most flawless first-flights ever
done anywhere in the world.

The entire team has worked
for around one and a half
decade. Especially after the
sanctions, they have worked
round the clock in three shifts
to make the system reliable
and error-free. Though the test
flight took place only for 20
minutes, it was the realisation
of our decade-long efforts.
“After the flight, the pilot,
Wing Commander Rajiv
Kothiyal, has called it a

Dr Kota Harinarayana and Team Tejas with then Defence Minister, George Fernandes after the first flight of the LCA on 4 January
2001, Bangalore. HAL Chairman, Dr C G Krishnadas Nair, Air Chief Marshal AY Tipnis, Air Marshal Philip Rajkumar, Scientific Advisor
to Defence Minister and Director General, DRDO, Dr. V K Aatre, first-flight pilot Wg. Cdr. Rajiv Kothiyal are also seen.
“beautiful flight” without any
error warnings. It was both
joy and relief for the entire
team. And for people outside
the team, it was unbelievable
as a demonstrator, fully
designed, developed, and
tested by Indians became
successful in its very first
flight. It was really a dreamcome-true moment for me.
Right from the scratch
Back then, no single
organisation had the capability
to develop such an aircraft
by itself. Hence, the only way
for the LCA programme to
succeed was to integrate the
talent available in industry,
R&D institutions, Academia
and IAF. There was a huge gap
of around 40 years between
the previous first flight of HF
24 and the first LCA testflight. There was hardly any
technology developed. The
main challenge was to build
together a team comprising
people from the industry, R&D,
and the academia. Around

300 industries, from sectors
like automobiles, general
engineering, who have never
worked for aviation, were
brought into the programme.
“Our greatest achievement
has been that we were able
to identify the right industry ,
R&D, academia and bring them
together. All the work centres
of LCA had confidence that
if they approach us at ADA
for any support , we would
respond and help in solving
the issues. For example,
the head-up displays in the
cockpit, which is a safety
critical equipment, has been
developed by our CSIR
laboratory in Chandigarh.
The display developed by
them was not effective as
they did not have the coating
technology . ADA identified
the technology available at
IISc. CSIO and IISc worked
together and finally HUD from
CSIO came out successfully
meeting all the performance
and safety requirements .
The pilots were happy with

the performance . In fact Air
Marshal Nambiar who was
our test pilot once mentioned
that the HUD in Mirage
2000 aircraft used to fail in a
few minutes with out cooling
air,while this HUD would work
flawlessly for hours. The cost
of this HUD was only one
fourth of imported HUD. We
have taken longer time to
overcome all the challenges,
but we made sure that in
addition to performance,
reliability and safety goals
were also achieved.
Developing new
design software
Not having the software
for designing and analysing
composite materials, ADA
developed one for itself,
which it later marketed
extensively including Airbus
who bought it for the A380
and other aircraft. The CAD
software that enables to do the
conceptual design, preliminary
design, detailed design,
manufacturing design, quality

control etc. was not available in
India. ADA has formed a team
and networked extensively
with academic institutions to
create this new software. In
about nine months they came
out with software which saved
a lot of time in the work, in fact
one-fourth of that what would
have taken if done manually.
“We have never thought
what we did was something
great as we believed that
almost every other industry in
Europe and USA might have
it already. Later, a team from
Warwick University led by
its Director, Professor Kumar
Bhattacharya, who was also a
board member of Airbus, has
visited ADA and observed what
we developed. He said that it
was the same software Airbus
had been looking for and asked
us if we were ready to sell it
to them. As we developed a
software for fighter aircraft,
we had to make some
modifications to be suitable
for transport aircraft and meet
Airbus’s requirements. Airbus
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become our largest customer
and used this software to
design composite parts of
A380 and A350 aircraft. The
Russians and Boeing were also
our customers . Interestingly,
it was first bought by racing
car manufacturers for its ability
to reduce weight of the cars
with optimum design,”
Mk II to be superior
to Mirage 2000
The LCA programme is
progressing fast. ADA is also
working on the Mk II version
of LCA, which could be
called as Medium Weight
Combat Aircraft as it will
weigh around 17.5 tonnes
, 4 tonnes heavier than the
LCA MK 1. Kota Harinarayana

said that it would have far
superior range and point
performance than the Mirage
2000. He said that LCA
MK 2 could replace Mirage
2000, Mig 29 and Jaguar
aircraft of IAF. He said that
he is happy 5th generation
stealth fighter development
is gaining momentum.
Stressing that FOC by itself
is not of great significance, he
said that it is an up gradation
process by integrating new
weapons and sensor systems
. “When we built Tejas it had
R-60 missile only. Now, there
are Python and Derby missiles
and more advanced missiles
will come in future. So, it is just
a lifelong process,” he said.

‘Increase pace of production’
Kota Harinaryana said
that increase in the rate of
production of Tejas to meet
the requirements of the Armed
Forces is essential. He stated
that HAL has identified private
players who could play an
important role in enhancing
the production capacity.
“ This will help to meet not
only IAF’s requirements, but
also other air forces in the
world. I hope India will be able
to export Tejas soon,” he said.
He said that if there is
one aircraft in which India
could achieve high-level of
indigenisation, it is Tejas.
He called for creating an
ecosystem in the country for
development, production

and testing with the support
of small and medium scale
firms that can contribute to
the indigenous development
in aerospace and defence.
“The startup culture emerged
recently is highly promising.
The startups will convert the
technology of a laboratory
to a product in a short time.
They need to be supported
with development funds. Also,
the importance of unmanned
aircrafts is increasing now. I
feel that DRDO/ADA should
invest in development of new
technologies and undertake
development of sixth
generation unmanned combat
aircraft for armed forces.
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LCA-TEJAS: A Dream Come True

P.N.A.P.Rao
Outstanding Scientist &
Former Project Director (ADA)

The day of the first flight of the Indian
Light Combat Aircraft (4th January
2001) is etched in my mind as the most
memorable day in my life. The first
flight of the lightest fighter aircraft in
the world was perfect & textbook like
without any Faults. The gigantic effort
of the LCA team had finally succeeded
& we proved to the world that India can
match the rest of the world in fighter
aircraft Technology. Indeed, it was a
“Dream come to True” to all of us. As we
hugged each other, there were tears of
joy in the eyes of all members our team.
The prophecies of all sceptics & critics
had been proved wrong. (I have the
highest regard for many of the critics
whose constructive criticism often helped
the LCA team in reviewing our strategy
and carrying out mid-course corrections).
After the first flight, there was no looking
back. We are happy that Indian Air Force
has placed orders for LCA. As a proud
member of the LCA Team, I participated in
the exciting task of designing, developing,
building, testing & flying this Aircraft.
A Brief Story of Early
Development Stage of LCA:
I passed out of IIT Kharagpur in 1963
and joined DRDO in 1964. In 1989, I
had the good fortune of joining ADA
as Project Director (Systems). I was
the leader of the National team on
Avionics & Weapon Systems from
1989 to 2002. I was one the few from
IIT, who opted to stay behind in India.
Looking back, I never regretted the
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decision. The huge work satisfaction
which I got as a member of this Mega
Aerospace Programme is unbeatable.
LCA is a technologically complex
program covering Multi-Disciplinary
areas with Design, Development, Testing
and Manufacturing teams spread over
different organisations all over India.
When we started Full Scale Engineering
Development in 1991, we realised that
India had not designed a Fighter Aircraft
for Forty Years and Technology had
galloped in all areas and we had a huge
task of bridging the Technology Gap.
Some of the new Technologies are:
a) Unstable Aerodynamic
configuration (for high agility as well
as safe piloting which is taken care
of by the Control Law embedded
in the Flight Control Computer).
b) Quadraplex Digital Fly by Wire
Flight Control System to handle
Unstable Configuration & provide
better Handling Quality for the Pilot.
c) Integrated Digital Avionics
System to cater for Communication,
Navigation, Surveillance and Weapon
Control & Aiming Functions. A new
Technology included was the Utility
Services Management System (USMS)
which controlled and monitored the
Mechanical Systems like Hydraulic
& Brake Systems, Fuel Systems &
Environmental Control System.
d) Avionics System provided Health &
Status Monitoring of all Systems including
Flight Control, Engine, Mechanical &
Electrical Systems. In hindsight this

proved to be of immense benefit for
the safe operation of LCA with early
warning of a fault to the Pilot.
e) Glass Cockpit with Menu driven
Displays (AM LCD) & Head Up Display
for efficient Pilot- Vehicle Interface.
f) Composite Material in place of
conventional Aluminium Alloy (for
reducing the Weight & reduce Parts Count
for easier manufacture and assembly as
well for reduced Radar Cross section)
g) CFD Analysis Tools, Computer
Aided Design (CAD), Computer Aided
Manufacturing (CAM) Technology
h) Software Engineering Processes
using CASE Tools for Safety
Critical Real Time Software.
i) Certification Process of a Complex
Aircraft including Verification &
Validation (V&V) of Software.
We adopted the National Team concept
to harness all the competencies &
knowledge available in India so that we
can attain our goal of building a world
class state of the art Fighter Aircraft
fulfilling the stringent requirements of
the Indian Air Force. In the process,
we built up not only Technologies but
also competencies in Design Software,
Software Engineering Techniques (LCA
class of Fighters have over 3 Million
Lines of Code including Safety Critical
Real Time Software) & Verification
& Validation Techniques. We built
Integration & Test Facilities for Various
Systems like Iron Bird for Flight Control
System, Dynamic Avionics Integration
Rig for Avionics System & Weapon

Integration Rig for Weapon Systems.
We also built special Test Facilities
for Lightning Tests & EMC Tests.
Evolution and Growth of
“LCA TEAM” Concept:
In addition to mastering complex
technologies, we had an equally tough
task of merging the different Teams into
one “LCA Team”. The key players in the
LCA included ADA, DRDO Labs, HAL
(Principal Partner), Academic Institutes
(IITS, IISc.), & Private Industries. Initially
when we started FSED Phase in 1991,
we realised that “Work Cultures” of
participating Organisations were different
and not in Synchronism. We had to
adopt a “LCA Work Culture” and banish
all organisational barriers so that we
work as one “LCA Team” to achieve our
supreme objective of building and flying
the lightest Fighter Aircraft in the World.
Initially some of the Team Members were
a little sceptical (Will LCA fly with all these
complex Technologies?). As the Project
progressed and started observing positive
results, the outlook of the Members
changed dramatically with enthusiasm
& firm belief that LCA will fly. It was
fascinating to observe how the mindset
of all Team Members changed slowly
but positively towards this cherished
goal of first flight. As we went through
the various milestones before the First
Flight (Integrated Ground Testing, Engine
Ground Run & Taxi Trials), the enthusiasm
& Team Spirit was as its highest. The
teams worked extended hours day & night
and without holidays. By the time LCA
flew, we had one LCA Team dedicated
to the task of making LCA Programme
a success. I consider this as one of the
major successes of LCA Programme.

Aircraft we had to carry out the
Electromagnetic Compatibility (EMC)
Tests to ensure that the Aircraft will
perform without malfunction on the
ground and in Flight when it will be
exposed to high RF Radiation from
TV, Radar & Communication.
Safety Design of LCA:
One of the unique achievements of
LCA Flight Tests (over 1900 Test Flights
till now) is its Safety Record. We are
all proud that there has not been any
accident on the ground or in Air. When
we look at similar Aircraft Programmes
in the World many of them had a few
Accidents during the initial Flight Trials.
How then did Indian LCA achieve this
enviable Safety Record? It was not pure
luck! Safety has been built into the System
Configuration by design (Redundancies
in FCS, Avionics & Mechanical Systems),
by built in real time Health Monitoring
of all Systems (through USMS LRUs of
Avionics) & through Safety Assessment
using modern Tools like Functional
Hazard Analysis (FHA) , Fault Tree
Analysis ( FTA), Failure Mode Effects
& Criticality Analysis ( FMECA) at the
levels of Aircraft, System & Subsystems.
Dynamic Integrated Testing (simulating
Aircraft Flight envelopes) on the ground
on System Integration Rigs helped in
discovering faults on the ground making
LCA safe in flight. I consider this another

major achievement of the LCA Team.
Roadmap for LCA:
Having achieved the goal of developing
and productionising LCA, we cannot
rest on our laurels. Aircraft technology
changes fast and new technologies help
in improving Performance. In addition to
developing LCA Mk2 with GE 414 Engine
for better performance, Avionics can be
updated to improve the Performance &
Pilot Vehicle Interface. This is possible as
LCA Avionics Team has modified Avionics
Architecture to Open System Architecture
(OSA) with Line Replaceable Modules in
place of LRUs. This enables quick update
of Avionics Hardware & Software.
Some of the suggested
updates/ improvements in
Avionics are given below:
a) Technologies to enhance Pilot Vehicle
Interface in the Cockpit: Voice Command
System, Touch screen control of Display
Menu, Larger & better Displays (OLED)
b) Space Based GPS Augmentation
System (SBAS) for higher Navigation
Accuracy & more accurate Weapon
Delivery: With the introduction of
GAGAN - Indian Version of Wide
Area Augmentation System- by ISRO,
it is possible to obtain a position
accuracy of the order of 6 Metres
enhancing LCA Performance.
c) Active Electronically Scanned
Phased Array (AESA) Radar: AESA

Challenges in LCA Avionics:
Integrated Avionics System of LCA
proved to be a major challenge as many
Line Replaceable Units (LRU) with the
Hardware and embedded Software had
to be developed within the country,
tested, qualified & integrated on the
Avionics Rig and on the Aircraft. We
had several problems and setbacks,
but we never despaired. All the
Performance and Interface Problems
were resolved in true Team Spirit.
I wish to highlight one of my
favourite Tests (EMC): On the
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Radar will improve LCA performance
by replacing mechanically scanned
Radar with Electronically scanned
one with capabilities for Multi Beam
Scan, faster Scan and better Electronic
Counter Counter Measure (ECCM)
d) Technologies to land in bad weather
conditions: These technologies are being

adopted by Civil Aircraft to land safely in
unequipped Airports under poor visibility
conditions. These include Synthetic Vision
with Pathway Depiction and Enhanced
Vision Systems (EVS) using Infra-Red
Sensors. With these advanced Sensors
LCA can land under CAT III Conditions.
Another technique is to adopt
GPS based landing System (GLS)
to land under Cat I Conditions.
e) Integrated Vehicle Management
System (IVHM) for better, easier
& cheaper Maintenance.
f) Multi Sensor Data Fusion (MSDF):
All the data from diverse LCA Sensors
can be fused together & processed to
present a total picture of the “Situation
Awareness” to the Pilot thereby
reducing the Workload of the Pilot.
g) Common Aperture Conformal
Antennas: To reduce reflections from
the protruding Antennas & reduce
Radar Cross Section, Antennas may
be combined functionally and made

“conformal” with the Aircraft body.
Spin Off of LCA:
The Technologies, Test Facilities,
Techniques & Design Tools developed for
LCA can be adopted new Projects like
Advanced Jet Trainer, Medium Combat
Aircraft, UAVs, Next Generation LCA
and Indian Civil Aircraft Program.
Conclusions:
The story of LCA Programme has
demonstrated that given the Mission
Orientation, Motivation and Clear Goals,
India can succeed in any mega Project
mastering the complex State of the Art
Technology and meeting the requirements
of the Nation. We should plan to strive
and achieve greater technological heights.
For all of us who are part of the National
“LCA Team” this is indeed a “Dream
Come True”. LCA Team reckons LCA
as “A Jewel in the Crown” of India &
we are proud of our achievements.

Rajnath Singh addresses ASEAN Defence Ministers’ Meet

Union Minister for Defence, Rajnath Singh signed a joint declaration reaffirming
commitment to regional peace, security and stability, at the 10th Anniversary of the
founding of the ASEAN Defence Minister Meeting Plus (ADMM Plus) at Hanoi, Vietnam,
via video conference, in New Delhi on December 10, 2020. The Defence Secretary, Dr.
Ajay Kumar and the Chief of Integrated Defence Staff to the Chairman Chief of Staff
Committee (CISC), Vice Admiral R. Hari Kumar are also seen.

D

efence Minister Rajnath Singh
attended the 14th ASEAN
Defence Ministers’ Meeting
Plus organized online at Hanoi, Vietnam
on 10 December 2020 that marked the
10th anniversary of ADMM Plus.
ADMM Plus is an annual meeting
of Defence Ministers of 10 ASEAN
Countries and eight partner countries.
This year marks the 10th year of
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inception of ADMM Plus forum. A
special commemorative 10th Anniversary
Celebration was conducted which was
attended by the Prime Minister of Socialist
Republic of Vietnam, Nguyen Xuan
Phuc and Rajnath Singh was extended
the privilege to address the celebratory
session as a special gesture reflecting
India’s recognition by the forum.
During his address, Rajnath Singh

underlined the key role of ASEANcentric forum in promoting dialogue
and engagement towards a pluralistic,
cooperative security order in Asia. He
highlighted the collective achievements
of ADMM Plus in the past decade in
advancing multilateral cooperation
through strategic dialogue and practical
security engagements. He complimented
the achievements of the seven Expert
Working Groups in sharing best practices
in key domains including Maritime
Security, Humanitarian Assistance
and Disaster Relief, Counterterrorism
and Peace Keeping Operations.
He also addressed the thematic
discussions during the ADMM plus
meeting on the Regional and International
Security Environment, where in, he
presented India’s perspective. He
emphasized that Indo-Pacific region
confronts numerous traditional and
non-traditional security threats. Rajnath
Singh recalled the launch of the IndoPacific Oceans Initiative (IPOI) by
Prime Minister Narendra Modi in last
year’s East Asia Summit and stated that
IPOI is an open global initiative which
draws on existing regional cooperation
architecture and mechanism.

Embraer delivers
4th C-390 Millennium
airlifter to Brazilian Air Force

E

mbraer delivered the fourth C-390 Millennium multi-mission
medium airlifter of a total of 28 units to the Brazilian Air
Force (FAB). Like the three units already in operation, the
fourth airlifter will be operated by the First Troop Transport Group
(1st GTT). All 28 aircraft ordered by FAB are equipped to perform
aerial refueling missions, with the designation KC-390 Millennium.
“It is with great satisfaction that we are receiving another KC390 Millennium aircraft, which is being incorporated into our
fleet. Soon, it will be operational in the most diverse missions,
in different regions of Brazil and even abroad, similar to our first
three aircraft. This platform has already demonstrated great
capacity, mainly in the transport of supplies and materials during
Operation COVID-19,” said the Brazilian Air Force Commander,
Lieutenant-Brigadier Antonio Carlos Moretti Bermudez.
“We are very pleased with the delivery of the fourth C-390
Millennium to the Brazilian Air Force, as the airlifter has played
an extremely important role in a series of humanitarian missions
within the Brazilian territory and even abroad,” said Jackson
Schneider, President and CEO of Embraer Defense & Security.
“The C-390 is establishing itself as the tactical transport aircraft
of this century, opening new markets, which is immensely
important for Embraer’s strategy in the coming years.”

Zurich Airport & UP Govt finalised
Noida Airport name, logo unveiled

N

oida Zurich Airport International and UP
government have finalised the nomenclature of the
greenfield airport at Jewar as – Noida International
Airport. The name and logo were finalised in the presence
of Chief Minister of Uttar Pradesh Yogi Adityanath.
The brand logo is a symbol that shows a Sarus Crane - the
state bird of UP - in flight. The symbol is created using thin

uniform converging lines with a blue-green colour gradient
fill symbolising technology and connectivity on one hand
and eco-consciousness on the other. The upward movement
denotes positivity and upliftment of experience. The logo
effectively combines technology with emotions while
lending sophistication and elegance. The logo echoes Noida
International Airport’s vision to be India’s leading airport
in terms of quality, efficiency, technology and a role model
for sustainable infrastructure and operations, delivering
an exemplary experience to all customer segments.
Christoph Schnellmann, Chief Executive Officer, Yamuna
International Airport Private Limited said, “We are pleased
to finalise Noida International Airport as the official brand
name for the upcoming airport at Jewar. The logo is the
true reflection of building India’s leading airport which is an
amalgamation of efficiency, technology and a sustainable
and eco-friendly infrastructure, while keeping a symbol
of Uttar Pradesh at the core. We would like to thank the
Government of Uttar Pradesh for their support in the process,
as this will help us build the brand identity and recall value
of the airport across customers and stakeholders”.

I

IAI Wins Three Avionic Upgrade
Tenders in South Korea

srael Aerospace Industries' (IAI) Aviation Group won
three avionic upgrade contracts worth approximately
$50 million in South Korea. The win includes three
different aircraft types used by the Korean Air Force.
The avionic upgrade process includes converting a used
aircraft and retrofitting it with all or part of the avionic
systems with new and advanced systems. The result is an
aircraft with advanced performance, capable of meeting
the challenges of modern military or civilian aviation.
IAI EVP and General Manager of Aviation Group, Yosef (Yossi)
Melamed: “The recent tenders won in South Korea reflects the
Korean Defense Minister’s confidence in IAI's Aviation Group.
The Aviation Group seeks to expand its operations in South
Korea, both as a supplier and as a client. Recently, we relocated
to South Korea the wings’ assembly line for our G280 business
jet. We anticipate more collaborations and deals down the road.”
IAI’s Aviation Group consolidate IAI’s manned aircraft
operations, civilian and military, under one roof. As Israel's
aviation home, the Aviation Group is responsible for MRO,
jet airplanes, passenger into cargo conversions, avionic
assemblies and structures, aircraft refurbishment, and more.
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CARACAL - Pioneer in Building
High-Precision Weapons
Headquartered in Abu Dhabi, CARACAL is a world-renowned small-arms manufacturer that designs,
tests, validates, manufactures, and assembles high-performance products. With over 15 years of
experience, the company is a pioneer in building high-precision weapons. India remains an important
market for CARACAL, which understands India’s defence modernization needs, and the company
has been supportive of these efforts. CARACAL looks forward to further reinforce its intention to
support a more robust defence ecosystem in India, said Hamad Salem Al Ameri, Chief Executive
Officer, CARACAL. In an interview with Aeromag, he talks about the CARACAL’s business operations.

Hamad Salem Al Ameri
Chief Executive Officer, CARACAL
With over 15 years of
experience, CARACAL has
established itself as a leader
in building high-precision
weapons. What are some
of the major factors in
achieving this success?
CARACAL is a worldrenowned small-arms
manufacturer that designs,
tests, validates, manufactures,
and assembles highperformance products. With
over 15 years of experience,
we have established ourselves
as pioneers in building highprecision weapons. Our
field-tested firearms combine
accuracy and reliability for
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law enforcement, security,
and military forces.
Headquartered in Abu
Dhabi, CARACAL uses
some of the world’s best
computer numerical control
(CNC) machines, quality
control equipment, and
molding technologies. Every
phase of our manufacturing
process ensures our products
comply with rigorous
international standards,
such as NATO and CIP.
Advanced technologies,
including computer-aided
design/simulation/verification
and additive manufacturing
stand at the core of our design

and prototyping processes.
We continually enhance our
weapons, so they remain
aligned with the evolving
mission requirements of our
customers. As a result, our
products provide those on the
frontlines with the firepower
they need for mission success.
What are the main products
from CARACAL in the
small arm sector and who
are your major clients?
CARACAL has a portfolio of
17 products of various calibres,
covering the full-range of small
arms from latest-technology
combat pistols to submachine

guns, tactical and sniper
rifles (from 9mm to 12.7mm
calibre). We design, test,
validate, manufacture, and
assemble high-performance
products. Our firearms combine
accuracy and reliability for law
enforcement, security, and
military forces. Our services
also support the maintenance,
overhaul, and repair of weapon
systems, and we supply clients
globally including in the
UAE, USA, and Germany.
EDGE’s advanced technology
group is structured into
five clusters: Platforms &
Systems, Missiles & Weapons,

deliver upon the contract
as soon as we are given
the official mandate to.

Cyber Defence, Electronic
Warfare & Intelligence, and
Mission Support. Could you
elaborate further on them?
EDGE Group comprises of
more than 25 subsidiaries
boasting decades of fieldtested experience. From
manufacturing to services
to training, we apply our
wide-ranging assets to deliver
exceptional solutions across the
defence sector and beyond.
The Platforms & Systems
division ensures a full
operational life cycle for sea,
airborne, and ground-based
capabilities. Our team of
integration specialists design,
manufacture, assemble,
overhaul, and upgrade a
whole world of platforms and
systems, enabling advanced
solutions across any terrain,
anywhere in the world.
Our Missiles & Weapons
cluster takes a leadingedge approach to design,
manufacture, and integration.
Today, we create highperformance munitions, small
arms, complex weapons, and
smart missile control systems.
Our advanced R&D and test
labs are rapidly innovating
the next generation of
enhanced weapons to
keep forces protected from
tomorrow’s threats.
Our Cyber Defence cluster
delivers the power to harden
systems and war-fighting
assets, while supporting
operations in the field and
securing the digital future.
With deep expertise in rapid
innovation and outfitting,
we provide the end-to-end

solutions to a rapidly changing
threat ecosystem. Deploying
breakthrough technologies,
we do more than identify
the threats of today. We
imagine the threat profiles of
the future, mitigating their
risks before they can develop,
delivering digital empowerment
and cyber resilience across
any government institution
or military organisation.
Controlling the
electromagnetic spectrum
is a core component of any
non-kinetic arsenal. Using
focused energy to support
offensive capabilities or
to obscure, disable or
confound an adversary,
our Electronic Warfare &
Intelligence cluster provides
the backbone of modern
defence and security systems.
Lastly, our Mission Support
cluster brings together all
the essential logistics, supply,
training, and manpower
requirements needed to
face any critical situation.
Harnessing the power
of artificial intelligence,
robotics, and the internet of
things, we are forging new
capabilities and developing
new skillsets to support any
mission objective, whatever
its complexity. Thriving in
dynamic and unpredictable
environments, we have been
leading international partners in
developing integrated mission
support systems for decades.
The armed forces in India
are actively proceeding with
its modernisation of assets,
weapons, and technologies.

How does CARACAL look at
India as a key defence market
and what could you offer
the country to speed up the
modernisation process?
India remains an important
market for CARACAL, which
understands India’s defence
modernisation needs and
has been supportive of these
efforts. We are confident that
our commitment to technology
transfer, facilitation of research
and development, indigenous
production, local sourcing
and partnerships, and present
synergy with India will further
reinforce our intention to
support a more robust defence
ecosystem in the country.
CARACAL has recently
stressed its commitment to the
Make in India programme in
connection with fast-tracking
the supply of 93,895 CAR 816
assault rifles to the Indian Army.
How important is this project
and what is the present status?
CARACAL was selected to
supply close-quarter carbines
to the Indian Army in 2018,
following a rigorous selection
process. We have gone on to
fulfill all necessary requirements
and procedures set out in
the Defence Procurement
Procedure (DPP), with our
CAR 816 having undergone
extensive trials across different
terrains both inside and outside
of India. We are confident our
product is fully customized to
meet the needs of the Indian
soldier, with our carbine
having beaten off competitors
globally in the tender process.
We remain on standby to

The COVID-19 pandemic
has taken its toll on all
industries including defence.
How did CARACAL deal with
the negative effects of the
pandemic and what are the
latest business updates?
The ongoing pandemic
has created a challenging
operating environment for most
commercial companies around
the world, and CARACAL and
its parent company, EDGE
Group, are no different. We
are fortunate to enjoy deep
and trusted relationships
with our customers, so there
is an attitude of confronting
the challenges together.
CARACAL’s executive
leadership has also been
proactive in foreseeing the
potential effects of the
economic slowdown prompted
by the pandemic and have
acted accordingly. The
safety of staff, partners and
customers has been of the
highest priority of CARACAL’s
internal approach to mitigating
the effects of the virus.
A former Special Forces
Officer in the UAE Presidential
Guard, you possess almost
two decades of experience
and expertise in the defence
industry carrying out various
responsibilities successfully.
What are your visions and
priorities for CARACAL in
the coming year? What is
the roadmap ahead?
We are focused on
strengthening our capabilities
and maintaining innovation,
placing customer satisfaction
at the heart of all our efforts
to enhance our products. We
intend to continue to develop
and export technology from
the UAE while ensuring our
product portfolio remains of the
highest quality internationally.
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GRSE built Stealth Frigate Ship
“HIMGIRI” launched

G

arden Reach Shipbuilders and
Engineers Limited (GRSE),
Kolkata, accomplished a key
milestone in the prestigious Project
17A, with the launch of the first of
three Stealth Frigates, “Himgiri”.
Upholding the maritime traditions, the
ship was launched by Madhulika Rawat,
wife of General Bipin Rawat, PVSM,
UYSM, AVSM, YSM, SM, VSM, ADC,
Chief of Defence Staff who graced the
occasion as the Chief Guest. Rear Admiral
VK Saxena, IN (Retd.), Chairman and
Managing Director, GRSE, Vice Admiral
AK Jain, Commander-in-Chief, Eastern
Naval Command, Lt Gen Anil Chouhan,
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Army Commander, Eastern Command
and other Senior Officials of GRSE,
and Indian Navy and a host of other
dignitaries were present at the occasion.
The Launch symbolises the birth of
the ship as she makes her first contact
with water and is floated out. The
contract for construction of three
Stealth Frigates under Project 17A is
the largest ever order awarded to the
shipyard by the Ministry of Defence
with a value of over Rs.19293 crores.
P17A ships will be the most advanced
state-of-the-art Guided Missile Frigates,
149 m long, with a displacement of
approximately 6670 ton and having an

advanced CODOG Propulsion system
enabling speed of over 28 knots. These
complex weapon platforms are equipped
with a powerful weapon & sensor
package capable of neutralising threats
in all three dimesions, Air, Surface &
Sub-surface. P17A Stealth Frigates are
being built using Integrated Construction
Methodology with enhanced preoutfitting to enhance quality and reduce
build periods. M/s Fincantieri, Italy is
the Knowhow Provider for Technology
Upgrade and Capability Enhancement in
this project. Project 17A also is unique
wherein, based on the basic design
prepared by the Directorate of Naval
Design; the construction is being done in
02 locations, MDL and GRSE concurrently.
An intelligent PDM PLM system is
being developed to manage the project
and aid in its life cycle management.
Speaking on the occasion, Rear
Admiral V.K.Saxena, IN (Retd.) brought
out the fact that launching of the ship
is being done two months ahead of
schedule. Achievement of this major
milestone, despite the challenges posed
by the ongoing pandemic situation
stands testimony to the commitment
and capability of the shipyard. He
also stated that GRSE has delivered
105 warships so far to Maritime
Forces, epitomizing the “AtmaNirbhar
Bharat” efforts in letter and spirit.
General Bipin Rawat, Chief of Defence
Staff during his speech appreciated
GRSE’s service to the nation having
acquired vast knowledge and expertise
in design and production of complex
battle ready warships and for having
delivered 105 warships. General Rawat
expressed hope that the final delivery of
this ship and the two subsequent ships
of this project, shall remain etched as
historic events, towards the country’s
relentless efforts in achieving self-reliance.
The General also congratulated the
shipyard and Indian Navy for achieving
this major milestone despite the adverse
effects of the Covid pandemic.

Passage Exercise between Russian Navy and
Indian Navy in Eastern Indian Ocean Region

A

naval exercise
between the Indian
Navy and Russian
Federation Navy (RuFN),
Passage Exercise (PASSEX)
was held in the Eastern Indian
Ocean Region (IOR) during
the fist week of December
2020. The exercise involves
participation of RuFN guided

missile cruiser Varyag, large
anti-submarine ship Admiral
Panteleyev and medium ocean
tanker Pechenga. IN is being
represented by indigenously
constructed guided missile
frigate Shivalik and antisubmarine corvette Kadmatt
along with integral helicopters.
The exercise is aimed at

enhancing interoperability,
improving understanding
and imbibing best practices
between both the friendly
navies, and would involve
advanced surface and
anti-submarine warfare
exercises, weapon firings,
seamanship exercises and
helicopter operations.
PASSEXs are conducted
regularly by IN with units
of friendly foreign navies,
whilst visiting each other’s
ports or during a rendezvous
at sea. This exercise, being
conducted in the Eastern
Indian Ocean Region, reflects
the strong long-term strategic
relationship between the two

countries and particularly,
defence cooperation in
the maritime domain.
This exercise is being
conducted on the occasion
of ‘Navy Day’ of the Indian
Navy on 4th December, which
emphasizes the strong bonds
of friendship shared between
the two friendly militaries. This
PASSEX would be another step
towards strengthening IndoRussian defence relations. The
two navies have built a robust
relationship through regular
exercises such as INDRA Navy
conducted biennially, with
the last edition held in the
Northern Indian Ocean Region
from 4 to 5 September 2020.

Defence Minister appeals to youth to gain
knowledge of India’s military history

Rajnath Singh
Defence Minister
efence Minister
Rajnath Singh
said that people in
general and youth to gain
knowledge about the wars
fought by our Armed Forces
and get inspired from the
experiences of the veterans
as also imbibe their patriotic

D

fervour. Addressing the 4th
Military Literature Festival
through virtual link in New
Delhi the minister said that,
soon after taking over the
charge of the Ministry of
Defence, he constituted a
committee to progress the
work of writing border history

of the country. Its aim is to
benefit future generations by
bringing out border history
focusing on the battles fought
there, sacrifices made by the
soldiers in a lucid language
that is eminently readable and
easily understood by public.
Rajnath Singh said several
Armed forces veterans and
researchers publish periodicals
and journals from time to
time with a focus to narrow
the knowledge gap between
the people and experts.
He said that this year’s
military literature festival
coincides with the Swarnim
Vijay Diwas Celebrations
of the 50th Anniversary
of 1971 war during which
the valor displayed by our
brave soldiers stands as a
fine example even today.
He appealed to the youth not
to miss out on any opportunity

to interact with veterans and
gain firsthand knowledge from
their experiences. The minister
appreciated holding of various
events and discussions during
the literature festival that were
not only limited to the military
subjects but also covering the
cultural aspects of our Nation.
He said nature of war is
changing with times, and with
evolving technologies. “We
need to be alert about the
new security challenges posed
by the modern technology”,
He added. Rajnath Singh
appealed to the organisers to
hold theme-based events in
future and conveyed his best
wishes for the success of the
Military Literature Festival.
Governor of Punjab
Vijayendra Pal Singh Badnore
and Chief Minister of Punjab
Captain Amarinder Singh
also addressed the event.
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Hypersonic Wind Tunnel at DRDO,
Hyderabad inaugurated

Defence Minister Rajnath Singh inaugurating the advanced Hypersonic Wind Tunnel (HWT) test facility in DRDO’s Dr APJ Abdul
Kalam Missile Complex, Hyderabad.

D

efence Minister
Rajnath Singh
inaugurated the
advanced Hypersonic Wind
Tunnel (HWT) test facility in
DRDO’s Dr APJ Abdul Kalam
Missile Complex, Hyderabad.
The state-of-the-art HWT
Test facility is pressure vacuum
driven enclosed free jet facility
having nozzle exit diameter
of 1 meter and will simulate
Mach No 5 to 12 (Mach
represents the multiplication
factor to the speed of sound).
After USA and Russia, India
is the third country to have
such a large facility in terms of
size and operating capability.
It is an indigenous
development and an outcome
of synergistic partnership with
Indian industries. The facility
has the capability to simulate
hypersonic flow over a wide
spectrum and will play a
major role in the realization of
complex futuristic aerospace
and defence systems.
Union Minister of State for
Home Affairs G Kishan Reddy
and Dr G Satheesh Reddy,
Secretary, Department of
Defence R&D and Chairman,
DRDO accompanied Rajnath
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Singh during the visit.
Cluster DGs, Lab Directors
and Programme Directors
briefed about the ongoing
projects and technological
developments. On this
occasion, Hyderabad based
DRDO labs showcased various
indigenously developed
systems and technologies
in wide ranging areas
including missiles, avionics
systems, advanced materials,
electronic warfare, quantum
key distribution technology,
directed energy weapons,
Gallium Arsenide and Gallium
Nitride technology capabilities.
During his visit, two antidrone technologies were
demonstrated by DRDO
labs to Defence Minister.
DRDO Young Scientists’
Laboratory - Asymmetric
Technologies (DYSL-AT)
and RCI demonstrated
drone and innovative antidrone technologies. It has
multiple capabilities including
neutralizing ground targets
and anti-drone applications
to counter stationery as
well as high-speed moving
targets. Key features of the
weapon system include

secure communication link,
effective recoil management
system, high firing angular
resolution and vision-based
target detection and tracking.
Minister Kishan Reddy
laid the foundation stone
of Explosive Test Facility for
Propellant and Explosive
Systems. This facility will be
used for design validation
and evaluation of missile
sub-systems under different
environmental conditions.
He appreciated the efforts
of DRDO for developing
such a large number of
systems. He said that he is
happy that so much of high
technology work is happening
in the Hyderabad region, the
region where he belongs.
Defence Minister addressed
the DRDO fraternity and
applauded the phenomenal
technological achievements
and recent series of successful
missions and technological
achievements by various
clusters of DRDO including
Hypersonic Technology
Demonstration Vehicle
(HSTDV), Anti-Radiation
Missile (RUDRAM), Quick
Reaction Surface to Air Missile

(QRSAM), Supersonic Missile
Assisted Release Torpedo
(SMART) and Quantum
Key Distribution (QKD)
technology during last six
months. He lauded DRDOs
contributions, despite COVID
pandemic conditions, towards
strengthening Atmanirbhar
Bharat and for leading the
indigenous development of
state-of-the-art technology
products and innovative
solutions. He congratulated
Dr G Satheesh Reddy for
DRDO’s contribution to the
development of technologies
and products for combatting
COVID-19 Pandemic.
Rajnath Singh appreciated
the endeavors of contributions
of DRDO Young Scientist
Labs and said DRDO needs
to focus on next generation
needs including cyber security,
space and artificial intelligence
and evolve roadmaps. The
immense potential available in
DRDO has been a catalyst for
the development of industries
and defence manufacturing
sector. RM urged DRDO
scientists to make India a
Super Military Power thereby
making India a Super Power.

DRDO Celebrates Foundation Day;
Declares 2021 as Export Year

DRDO Chairman Dr G Satheesh Reddy presenting the Akash
Missile System to Defence Minister Rajnath Singh

D

RDO has announced 2021 as
the Export Year. Dr G Satheesh
Reddy, Secretary DDR&D &
Chairman DRDO has declared this while
addressing the DRDO staff during the
63rd Foundation Day. He said that many
products based on DRDO technologies
have already been exported by DPSUs and
Industry. DRDO develops critical defence
technologies and products to meet the
requirements of the Indian Armed Forces.
DRDO Chairman met Defence
Minister Rajnath Singh and presented
him a model of Akash Missile System,
which was recently cleared for export.
Dr. Reddy said that DRDO has
achieved many milestones in 2020,
such as maiden landing of LCA
Navy onboard INS Vikramaditya,
demonstration of Hypersonic Technology
Demonstration Vehicle (HSTDV),
Quantum Key Distribution (QKD)
& QRNG developments in area of
Quantum Technology, Laser Guided
Anti Tank Guided Missile (ATGM),
Supersonic Missile Assisted Release
of Torpedo (SMART), Anti Radiation
Missile (NGARM), enhanced version
of PINAKA Rocket System, Quick
Reaction Surface to Air Missile (QRSAM),
Maiden launch of MRSAM, 5.56 x 30
mm Joint Venture Protective Carbine
(JVPC) and many other milestones.
He highlighted the contributions of
DRDO during COVID Pandemic and

said that nearly 40 DRDO laboratories
developed more than 50 technologies
and over 100 products on war footing
to develop products & technologies for
combating COVID 19 pandemic in India.
These included PPE kits, Sanitizers, Masks,
UV Based disinfection systems, Germi
Klean and critical parts of ventilators
leading to ventilator manufacturing in
the country in a very short span of time.
He mentioned that new policies and
procedures were launched for increasing
the efficiency and ease of engagement
with various stakeholders in the
development. DRDO has also taken major
steps for further strengthening its base
for taking up technological challenges
for the defence systems development
and will continue to strive for the best
in defence technology and ensure the
system development in the shortest time.
While congratulating DRDO Scientists
and all other personnel who worked
in close coordination with the Armed
Forces for user trials, he set many
targets for them. He talked about the
flagship programmes of DRDO such as
Hypersonic Cruise Missile, Advanced
Medium Combat Aircraft (AMCA), New
Generation MBT, Unmanned Combat
Aerial Vehicle, Enhanced AEW&CS,
LCA MK II and many other systems.
He highlighted that the academic
institutes, R&D organizations and industry
need to work together on the advanced

and futuristic technologies to make
India self-reliant in defence sector. He
mentioned that a number of SMEs and
MSMEs are supplying small components
to subsystems for all DRDO projects
and have been nurtured by DRDO. Now
they have become partners in all new
developments. He stated that DRDO
conducted a competition “Dare to
Dream” for Startups and very enthusiastic
responses have been received. He further
added that at least 30 Startups should
be supported every year to develop
innovative products for our forces.
He said that DRDO should make efforts
towards strengthening long term ties
with the Academia and aim to leverage
the academic expertise available in
the country and increase the synergy
with them. DRDO should concentrate
on applied research and translational
research and then make prototypes
from the applied research. He said that
the industry should be in a position
to adopt these technologies and have
necessary infrastructure, and scale these
up to market with sustained quality.
Dr.Reddy also launched an Online
Industry Partner Registration Module
to simplify the process of vendor
registration and released the DRDO
Monograph on “Issues on Development
of Communication Technology using
Orbiting Satellites”, the Environmental
Safety Manual and Guidelines for
Disposal of Life Expired Chemicals
and Gases at DRDO Laboratories.
DRDO was established in 1958 with
just 10 laboratories to enhance the
research work in Defence sector and was
tasked with designing and developing
cutting edge defence technologies for
Indian Armed Forces. Today, DRDO
is working in multiple cutting edge
military technology areas, which include
aeronautics, armaments, combat
vehicles, electronics, instrumentation,
engineering systems, missiles, materials,
naval systems, advanced computing,
simulation, cyber, life sciences and
other technologies for defence.
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Defence sector should play key role in
revival of economy: Rajnath Singh

Trials of 5.56 x 30 mm
JVPC Successful

D

efence Research
and Development
Organsiation
(DRDO) designed 5.56 x 30
mm Protective Carbine has
successfully undergone the
final phase of User trials on
7th December 2020 meeting
all the GSQR parameters.
This has paved the way for

induction into the services.
This was the last leg of trials
in a series of User trials
which have been carried
out in extreme temperature
conditions in summer and
high altitudes in winter. JVPC
has successfully met the
stringent performance criteria
of reliability and accuracy

in addition to quality trials
conducted by DGQA.
JVPC is a Gas Operated
Semi Bull-pup automatic
weapon having more than
700 rpm rate of fire. The
effective range of the carbine
is more than 100 m and
weighs about 3.0 kg with key
features like high reliability,
low recoil, retractable Butt,
ergonomic design, single
hand firing capability, and
multiple Picatinny rails
etc. These features make
it a very potent weapon
for Counter Insurgency /
Counter Terrorism operations
by security agencies.
The carbine has been
designed as per Indian
Army’s GSQR, by Armament
Research and Development

Establishment (ARDE), a Pune
based laboratory of DRDO.
The Weapon is manufactured
at Small Arms Factory, Kanpur
while the Ammunition is
manufactured at ammunition
Factory, Kirkee Pune.
The weapon has already
passed the MHA trials and
procurement action is initiated
by the CAPFs and various
State Police organisations.
Defence Minister Rajnath
Singh had unveiled the 5.56 x
30 mm JVPC during DefExpo2020 at Lucknow. Secretary
DD R&D & Chairman DRDO
Dr Satheesh Reddy has
congratulated DRDO team,
user team and all public and
private agencies involved in
manufacturing for successful
reaching this milestone.

Combined Graduation Parade
held at the Air Force Academy

A

Combined Graduation
Parade (CGP) was
held at the Air
Force Academy, Dundigal,
on 19 December 2020,
which marked the successful
culmination of Training for
114 Flight Cadets of Flying
and Ground Duty Branches
in the Indian Air Force.
Defence Minister Rajnath
Singh was the Chief Guest
and Reviewing Officer of
the Passing out Parade,
where he conferred the
‘President’s Commission’ on
the graduating Flight Cadets
who successfully completed
their professional training.
The graduating Officers
also included 21 women
who joined the growing
number of women officers
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in the IAF. On this occasion
six officers from the Indian
Navy, five officers from the
Indian Coast Guard and three
officers from Friendly Foreign
Countries (Vietnam-02
and Nigeria-01) were also
awarded Wings on successful
completion of flying training.
The minister was received
by Air Chief Marshal RKS
Bhadauria PVSM, AVSM,
VM, ADC, Chief of the Air
Staff. He was presented
with a Ceremonial Salute by
the Parade followed by an
impressive March Past. The
highlight of the Parade was
the ‘Pipping Ceremony’ in
which the graduating Flight
Cadets were awarded their
‘Stripes’ (Air Force Rank)
by the Chief Guest. The

Rajnath Singh
Defence Minister

D

conduct of the event adhered
to COVID protocols.
The newly commissioned
Officers were then
administered the ‘Oath’ by the
Commandant of the Academy.
A synchronised Fly Past
during the Ceremonial Salute
and ‘Antim Pag’ (Last Step)

added colour and cheer
to the ceremonial setting,
wishing them a successful
career, in true IAF style.
The minister presented
awards to the Flying Officers
who excelled in various
disciplines of Training.

efence Minister
Rajnath Singh said
that the Defence
sector will play a significant
role in contributing towards
Atmanirbhar Bharat Initiative
and to the revival of growth
in the economy. Addressing
the 93rd Annual Convention
of Industry body FICCI,
through video conferencing in
New Delhi, the minister said
that the Covid-19 pandemic
has brought many new
challenges to the country and
the government has taken
various steps to mitigate its
adverse impacts concerning
both lives and livelihoods.
Referring to the
government’s efforts on the
economic front, Rajnath Singh
said, after the nationwide

lockdown, it was said that it
would take more than one or
two years for India to reverse
the 23.9 percent contraction
in GDP, that was witnessed
in the first quarter of this
financial year. “But India
bounced back in no time.
In the second quarter, the
Indian economy registered a
7.5 per cent contraction in its
GDP and the manufacturing
sector registered a 0.6 per cent
growth in the second quarter
as against a 39.3 percent
contraction in first-quarter.”
Following this development,
the Asian Development Bank
(ADB) changed its forecast for
the Indian economy, projecting
8 per cent contraction in 202021 as compared to 9 percent
degrowth estimated earlier.

Pointing out the strength of
economy the minister said,
in April-August 2020, India
received the highest ever total
Foreign Direct Investment
(FDI) in the first five months
which was 35.73 billion US
Dollar, 13% higher than
that in the same period last
fiscal. “All of this has been
made possible by the help of
‘Inspired India’ which is guided
and motivated by the bold and
decisive leadership of Prime
Minister Narendra Modi and
timely policy interventions
by the government”.
The minister urged the
industry to catch the next
wave for lowering global
manufacturing costs and look
into the ways and means to
ensure that India becomes a
global manufacture hub soon.
He said that the Defence
sector will play a significant
role in contributing towards
Atmanirbhar Bharat Initiative
and to the revival of growth
in the economy. “It’s not
a very comforting fact that
as one of the largest armed
forces of the world, we are so
import-dependent in critical
areas. While we have made
some important strides in
defence production, a lot more
can and must be done.”
“We have opened doors to
the private sector, incentivized
domestic production, are
creating defence corridors
and doing a lot more.
We are also willing to
engage in meaningful joint
ventures and partnerships
with other countries.”
Rajnath Singh expressed
confidence that the new
Defence Acquisition
Procedure along with the
earlier decision to increase

FDI in defence through the
automatic route to 74 per
cent will provide an impetus
to domestic manufacturing
and development with
the induction of newer
technologies and global
best practices.
He said a negative import
list of 101 items has been
released to give a boost to
domestic manufacturing.
This will especially provide
an opportunity to the private
sector to enter into the
defence manufacturing space.
He also expressed confidence
that the private sector will
remain an active participant
in achieving the turnover
of Rs 1,75,000 Crores and
exports of Rs 35,000 crore.
The 20-lakh crore package
announced by the government
in May 2020 addressed a
number of challenges faced
by the country. The focus of
this initiative is also aimed at
providing a major impetus
to the Atmanirbhar Bharat
initiative. “Launch of ‘Aatma
Nirbhar Bharat Abhiyaan’ is a
"Watershed" moment in the
economic history of India”. He
said, nearly 81 lakh MSMEs
have taken advantage of
Prime Minister Emergency
Credit Line Guarantee Scheme
(ECLGS) under the Atma
Nirbhar Bharat package.
Referring to the unprovoked
aggression on Himalayan
frontiers, the minister said,
there is big build-up of Armed
Forces at the LAC in Ladakh.
“However, in these testing
times our forces have shown
exemplary courage and
remarkable fortitude, fought
the PLA with utmost bravery
and forced them to go back.”
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MoD signs contract with BEL to supply
Fire Control systems for Indian Navy

Ski-jump launch displays compatibility
of Super Hornets with India’s carriers

inistry of Defence
(MoD) has signed
a contract with
Bharat Electronics Limited
(BEL) for procurement of
10 Lynx U2 Fire Control
systems for frontline warships
of Indian Navy at a cost of
Rs 1,355 crore under Buy
(Indian) category in New
Delhi. The Lynx system has
been designed and developed
indigenously that would
further the ‘Atmanirbhar
Bharat’ vision of Prime
Minister Narendra Modi.
The LYNX U2 GFCS is a

Naval Gun Fire Control System
designed to acquire, track
and engage targets amidst
sea clutter. It is capable of
accurately tracking air/surface
targets, generating required
target data for predicting
weapon aiming points and
engaging target. The target
engagement is carried out with
the medium/short range gun
mounts like Russian AK176,
A190 and AK630 and the
SRGM available onboard ships.
The Gun Fire Control System
has been designed with an
open and scalable architecture

permitting simple and flexible
implementation in many
different configurations. The
system has been developed
and delivered to Indian Navy
and has been in service
for over two decades,
satisfactorily meeting the
tactical requirements of Indian
Naval ships of various classes
like destroyers, frigates,
missile boats, corvettes, etc.
The system has been
upgraded continuously and
indigenisation has been
the major focus along with
technology upgrades. The
indigenous content of the
system has been continuously
increased, generation to
generation to eliminate the
dependency on foreign OEMs.

has only one aircraft carrier,
the INS Vikramaditya, which
was acquired from Russia.
Meanwhile, India is all set
to induct its first indigenous
carrier INS Vikrant into the
Indian Navy by 2022.
"The multi-role frontline
US fighter jet's latest variant
Block III, which is on offer,
will provide several unique
advantages to the Indian
Navy. First, our offer of
two-seater and single-seater
variants, both of which are
carrier compatible, will allow
the Indian Navy to execute
missions from the carrier that
benefits from having a second
crew," said Kanaglekar.
“Second, Super Hornet
can act as a lynchpin of the
naval aviation collaboration
between the US Navy and the
Indian Navy that will improve
interoperability between
the two navies,” he said.
“Third, it will interface
with P-8I aircraft and other

assets of US origin to act as a
force multiplier for the Indian
Navy,” Kanaglekar added.
As part of Boeing's
proposed ‘By India, for India’
sustainment program, Block III
Super Hornet aircraft can be
serviced in partnership with
the Indian Navy as well as
India and US-based partners
throughout the lifecycle of
the aircraft, he informed.
According to Kanaglekar,
the Super Hornet will offer
the Indian Navy value in the
form of advanced warfighter
technologies at a low
acquisition cost and affordable
cost per flight hour because
of its ease of maintainability
design and durability.
Kanaglekar said Boeing
was always confident of
meeting Indian requirements,
but “we are even more
confident now that we can
fully meet the STOBAR
jump for Indian Navy”.
The Indian Navy, he

added, stands to benefit
from the multi-billion dollar
investments made towards
new technologies in the Super
Hornet by the US Navy and
several international customers,
including advanced network
technology, longer range and
low-drag with conformal fuel
tanks, enhanced situational
awareness with a new
advanced cockpit system,
and a 10,000+ hour life.
“The commonality and
interoperability between the
US and Indian Navy will be
unmatched,” Kanaglekar said.
“We are confident that
India’s Ministry of Defence
will make the decision for the
Indian armed forces while
taking into account the cost
of acquisition and timelines
for this procurement,”
Kanaglekar said.
On whether Boeing will
offer India both Super
Hornets and its twin-engine
tactical fighter, the F-15EX,

M

The F/A-18 Block III Super Hornet would do well with the Short Takeoff but Arrested Recovery
(STOBAR) system on Indian Navy’s aircraft carriers, pointed out Boeing while offering the fighter jet
to India. Block III Super Hornet will not only provide superior war fighting capability to the Indian
Navy but also create opportunities for cooperation in naval aviation between the United States and
India, said Ankur Kanaglekar, Head, India Fighters Sales, Boeing Defense, Space & Security.

T

op aerospace firm
Boeing and the US
Navy have proved
that the F/A-18 Super Hornet
can operate from a ‘ski
jump’ ramp, demonstrating
the aircraft’s suitability for
India’s aircraft carriers. The
demonstrations, held at Naval
Air Station, Patuxent River,
Maryland in the United States,
showed that the Super Hornet
would do well with the Indian
Navy’s Short Takeoff but
Arrested Recovery (STOBAR)
system and validated earlier
simulation studies by Boeing.
“The first successful and
safe launch of the F/A-18
Super Hornet from a ski jump
begins the validation process
to operate effectively from
Indian Navy aircraft carriers,”
said Ankur Kanaglekar, Head,
India Fighters Sales, Boeing
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Defense, Space & Security.
"Officials from the Indian
Embassy in Washington DC
witnessed the test," he said
at a virtual press briefing.
“The F/A-18 Block III Super
Hornet will not only provide
superior war fighting capability
to the Indian Navy but also
create opportunities for
cooperation in naval aviation
between the United States and
India,” Kanaglekar added.
The Indian Navy is evaluating
its fighter options. If it
selects the Super Hornet, it
would benefit from billions
of dollars invested in new
technologies by the US Navy
and others, according to
Boeing. Those technologies
include advanced networking,
longer range through
conformal fuel tanks, infrared
search and track, and a new

advanced cockpit system.
“This milestone further
positions the Block III Super
Hornet as a versatile nextgeneration frontline fighter
for decades to come,” said
Thom Breckenridge, vice
president of International
Sales for Strike, Surveillance
and Mobility with Boeing
Defense, Space & Security.
“With its proven capabilities,
affordable acquisition price,
known low documented lifecycle costs and guaranteed
delivery schedule, the Block
III Super Hornet is ideally
suited to meet fighter aircraft
requirements of customers
in India, North America
and Europe,” he added.
The ski-jump demonstrations
follow the delivery of two
Block III flight-test aircraft to
the US Navy in June. Boeing

is on contract to deliver
next-generation Block III
capabilities to the US Navy
beginning in 2021. The Super
Hornet provides the most
weapons at range in the US
Navy’s fighter inventory,
including five times more
air-to-ground and twice the
air-to-air weapons capacity.
In 2018, the Indian Navy
kick-started the process to
procure 57 multi-role combat
aircraft for its carriers, which
use the ski-jump take off
mechanism. "We understand
that F/A-18 Super Hornet
has to maneuver and it has
to fit. From that regard, we
have a solution and it is safe
and it takes care of the Indian
Navy's requirements of fully
operating the aircraft on the
carrier," said Kanaglekar.
At present, the Indian Navy

The system will be installed
on the NOPV, Talwar and
Teg class of ships. The system
including the Tracking Radar,
Servo and Weapon Control
Modules has been completely
designed and developed by
BEL. The indigenous system
will ensure maximum up-time
of the system and guarantees
excellent Product support
throughout its life time.
The system proposed
in the contract is of the
fourth generation and is
a completely indigenised
system, developed in the
true spirit of ‘Atmanirbhar
Bharat’. These will be
delivered by BEL, Bengaluru
over the next five years.

Kanaglekar said they will
only take a decision once the
final requirements of the IAF
and the Navy come out.
“Boeing is very proud to
bring complete spectrum
of capability to the Indian
armed forces,” he added. In
this connection, Kanaglekar
said that Boeing was fully
committed to strengthening
its partnership with leading
Indian aerospace & defence
companies such as Hindustan
Aeronautics Limited and
Mahindra Defence.
Boeing pointed out that its
advanced aircraft and services
play an important role in
mission-readiness for the
Indian Air Force and Indian
Navy. The aerospace firm
has strengthened its supply
chain with 225 partners in
India and a joint venture to
manufacture fuselages for
Apache helicopters. Annual
sourcing from India stands
at US Dollars 1 billion.
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India displays its
prowess in defence

warfare systems; etc., have given a
quantum jump to India’s military might.
Women in forces
Short Service Commissioned Women
Officers were granted permanent
commission in all ten streams of
Indian Army in 2020. Four women
officers have been appointed onboard
Indian Navy ships. Captain Tania
Sher Gill led an all-men contingent
in Republic Day Parade 2020.

In the year 2020, India took some historic decisions related to the defence sector such as setting up the post of Chief
of Defence Staff. The Indian defence forces also successfully countered adversaries on the Line of Control and the Line of
Actual Control, carried out counter insurgency operations and defended the territorial integrity of India in Galwan Valley.
Several notable acquisitions such as Rafale were made and the capabilities of the defence forces enhanced by adding
advanced weaponry and equipment. Of strategic importance were the initiatives to boost the domestic defence industry
on the Line of Control and the Line
of Actual Control and carrying out
Counter Insurgency / Counter Terrorist
operations. Defending the territorial
integrity of the nation in Galwan
Valley has been the most shining
example of the valour of India’s forces
in 2020, during which 20 brave Indian
soldiers made the supreme sacrifice.

Prime Minister Narendra Modi rides in an Army tank, at
Longewala, in Jaisalmer, Rajasthan on November 14.

Rajnath Singh
Defence Minister of India
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2020 was a crucial year for India’s
defence sector with a host of
significant policy decisions being
implemented and a number of important
developments taking place. The Year
End Review – 2020 of the Ministry
of Defence elaborates on the major
milestones achieved during the year.
Among the most momentous decisions
regarding the defence sector was taken
during the beginning of the year when
the Department of Military Affairs
was set up and the post of Chief of
Defence Staff (CDS) created. General
Bipin Rawat assumed office of CDS on
January 1, 2020 and has been made
Principal Military Advisor to the Defence
Minister on all Tri-Services matters.
Yet another development was Indian
Army resolutely countering adversaries

Major acquisitions
With eight Rafale aircraft inducted and
operationalised on September 20, 2020,
India sent a strong message to those
who challenge the nation’s sovereignty.
One more addition to air defence is
integration of the air version of supersonic
BrahMos air missile on Su-30 MKI.
Similarly, the strength of Indian Navy
was enhanced with the commissioning of
INS Kavaratti (P31), a fully combat-ready
Anti-Submarine Warfare stealth corvette
and commissioning of warship IN LCU
L57. Out of 43 ships on order for Indian
Navy, 41 are being built indigenously
and AoN (Acceptance of Necessity)
exists for construction of 44 ships and
submarines to be built indigenously.

Shripad Yesso Naik
Minister of State for Defence.

Rajkumar
Secretary (Defence Production)
Moreover, to make Indian Army
future ready, budgetary constraints for
capability development and meeting
other requirements have been removed.
Atmanirbhar Bharat
Amid the gloom caused by the
COVID-19 pandemic, Prime Minister
Narendra Modi gave a call for
‘Atmanirbhar Bharat Abhiyaan’ to boost
the economy. Aligning with the vision
of Atmanirbhar Bharat, the Defence
Acquisition Procedure-2020 was unveiled
to give impetus to the growing domestic
industry and achieve self-reliance in
defence manufacturing. Similarly, the
Defence Offset Guidelines-2020 was
promulgated to attract investments
and technology through offsets to
enhance capabilities in the domestic
defence manufacturing sector and
promote the ‘Make in India’ initiative.
Alongside, modernization/ upgradation
of facilities and new infrastructure
creation by Defence PSUs and Ordnance
Factories Board were launched.
Similarly, corporatisation of Ordnance
Factory Board was initiated to increase
efficiency and accountability. Foreign
Direct Investment limit in defence
manufacturing under automatic route
too has been raised from 49% to 74%.
Meanwhile, DRDO’s pursuit of
self-reliance and successful indigenous
development and production of strategic
systems and platforms such as Agni and
Prithvi series of missiles; light combat
aircraft Tejas; multi-barrel rocket launcher
Pinaka; air defence system Akash; a
wide range of radars and electronic

BRO’s achievements
Border Roads Organisation (BRO)
also continued with works of
strategic importance like construction
of major bridges, roads, tunnels
and snow clearance for opening

Dr G Satheesh Reddy,
Secretary DDR&D & Chairman DRDO
of strategic mountain passes
braving COVID-19 threat.
In a major achievement, the world’s

Dr Ajay Kumar
Defence Secretary
longest highway tunnel – Atal Tunnel
- built by BRO was dedicated to the
nation by Prime Minister Narendra
Modi on October 3, 2020. In addition,
the 80-kilometre-long Road link from
Dharchula (Uttarakhand) to Lipulekh
(China Border) was inaugurated
on May 20, 2020. As many as 44
bridges of strategic importance
were opened in October.
Other milestones
The 11th edition of India’s biennial
military exhibition, DefExpo was held
in Lucknow, Uttar Pradesh, which
showcased the potential of the country
as a global defence manufacturing hub.
More than 1,000 defence manufacturers
and 150 companies from around
the world took part in the event.
The Armed Forces played a pivotal role
in mitigating the sufferings of the people
in the face of COVID-19 pandemic also.
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Maiden Launch of MRSAM
Successful

D

efence Research and
Development Organisation
(DRDO) achieved a major
milestone with the maiden launch
of Medium Range Surface to Air
Missile (MRSAM), Army Version from
Integrated Test Range, Chandipur,
off the Coast of Odisha. The missile
completely destroyed a high speed
unmanned aerial target which was
mimicking an aircraft with a direct hit.
Army version of MRSAM is a surface
to Air Missile developed jointly by
DRDO, India and IAI, Israel for use
of the Indian Army. MRSAM Army
weapon system comprises of Command
post, Multi-Function Radar and Mobile
Launcher system. The complete Fire
Unit has been used during the launch
in the deliverable configuration. The
team from the users i.e. Indian Army
also witnessed the launch. Number
of range instruments such as Radar,

Telemetry and Electro-Optical Tracking
System were deployed and captured
the complete mission data, validating
the weapon system performance
including the destruction of the target.
Defence Minister Rajnath Singh
lauded the efforts of DRDO and
associated team members involved
in the mission and said that India has
attained a high level of capability in the
indigenous design and development
of advanced weapon systems.
Secretary Dept. of Defence R&D and
Chairman, DRDO Dr G Satheesh Reddy
congratulated the DRDO community
for successfully demonstrating the
performance of the MRSAM Army
weapon system registering direct
target hit in its maiden launch. He also
lauded the efforts of the entire team in
realizing the system within record time
and meeting the committed schedule.

DRDO Signs MOU with MAHA-METRO for Advanced
Biodigester Mk-II Technology in Metro Rail Network

D

efence Research and
Development Organisation
(DRDO), and Maharashtra
Metro Rail Corporation (MAHA –
METRO), a joint venture company of the
GoI and Government of Maharashtra
are working together to conserve water
and protect the environment by installing
DRDO’s eco-friendly biodigester units
(a non-sewered sanitation technology)
in its facilities. A Memorandum of
Understanding (MOU) was signed
between MAHA-METRO and DRDO
through which DRDO will render technical
support for the implementation of its
advanced biodigester Mk-II technology
for the treatment of human waste
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(night soil) in the metro rail network.
AK Singh, Distinguished Scientist &
Director General- Life Sciences, DRDO
Headquarters, and Dr Brijesh Dixit,
Managing Director, Maharashtra Metro
Rail Corporation Limited (MMRCL)
exchanged the MoU on behalf of their
organisations. The MoU was signed by
Dr DK Dubey, Director DRDE, Gwalior
and Atul Gadgil, Director, Maha-Metro
Rail Corporation Limited, Pune.
DRDO’s biodigester is an indigenous,
green and cost-effective technology,
with a rare distinction of having
one of the largest numbers of
DRDO-licensees (ToT holders).
Indian Railways has already installed
about 2.40 lakh biodigesters in its
fleet of passenger coaches. Now for
MAHA-METRO, the technology has
been revamped and further improved
in a bid to save the water and space.
A customized version of this MK-II
Biodigester, suitable for treating human
waste generated from houseboats in Dal

Lake was successfully demonstrated by
the DRDO to J&K Administration. Lakes
and Waterways Development Authority
(LWDA) of the J&K Administration
has initiated the process to procure
100 units of Mk-II Biodigesters for
civil habitats around the Dal Lake so
as to minimize water pollution. The
implementation of Biodigester MKII in Srinagar is being monitored by
a committee of experts constituted
by the High Court of J&K under the
Chairmanship of Dr E Sreedharan, former
MD of DMRC. When fully implemented,
this green technology will significantly
reduce the Dal lake pollution.
This technology is upgraded through
improvements in the bio-degradation
efficiency, design modification and
addition of secondary treatment module.
The new reactor is designed to provide
more path length with increased biological
reaction time, thereby enhancing the
bio-degradation efficiency of the system.
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