
1

India's Light Combat Aircraft 
Project Celebrates 20 Years 
of Unsurpassed Excellence

ASCENTS IN GLORIOUS 
TRANSCENDENCE

www.aeromag.in  

TEJAS



2 3

Dazzling
Radiance
Dazzling
Radiance

Aerospace Industry in India marks the 20th anniversary 
of the historic flight of LCA Technology Demonstrator-1, 

indigenously developed in the country, in 2001. India’s big leap 
in modern combat aircraft development, it was one of the most 

flawless first-flights ever done anywhere in the world.
India’s quest for a home grown Light Combat Aircraft to replace the 

ageing Soviet sourced MiG-21has led to the development of Tejas, the 
world’s smallest, fourth generation, single engined, nimble, light, highly 

manoeuvrable, most agile, powerful, multi-role supersonic jet that is an 
exceptionally good air defence fighter and compares with the best in the 

world in its class. It affords additional flexibility due to its multirole capability 
of carrying both missiles and bombs as well as air to air refuelling capability.
Through the development of LCA India has now mastered the key aerospace 

technologies to design future modern combat aircraft in the country. Today the 
aerospace ecosystem in the country is well prepared for indigenisation of most of 

the components in LCA, as a result of across-the-board advancement in building a 
local industry capable of creating state-of-the-art products with commercial spin-offs 

for a global market.
LCA has developed into a very potent weapon platform which shall form the backbone 

of the Indian Air Force. The aircraft envelope has been expanded to its full FOC capability, 
numerous weapons have been integrated. 
Tejas Mk2 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 Mk2 

will be a replacement for the strike aircraft like Mirage 2000, MiG-29, and Jaguar. Technologically 
it will be a much superior platform compared to the ones it will replace. 
Tejas Mk2 is planned to be rolled out by 2022 with start of induction by 2026. AMCA Mk1 is planned 

for rollout by 2024 with induction by 2031. AMCA Mk2 with advanced engine is planned to be inducted 
by 2035.

India’s LCA at 20
It’s gorgeous, it’s lethal

“LCA has come a long way after the first flight 20 years 
ago from a Technology Demonstrator to prove niche 
4+ generation LCA has come a long way after the first 
flight 20 years ago from a Technology Demonstrator 
technologies to a full-fledged fighting machine which will 
be the backbone of Indian Air Force,” says Dr G. Satheesh 
Reddy, Chairman of Defence Research and Development 
Organisation and Secretary, Department of Defence R&D, 
Government of India, and Director General, Aeronautical 
Development Agency, which designed the LCA, assessing 
the LCA project and the pace of its production. 

Two squadrons of LCA A/F have been inducted and another six squadrons are 
in pipeline. LCA Navy made a landmark achievement by conducting arrested 
landing and takeoff from INS Vikramaditya. This puts India in a select group 
of nations having this technology. The trials on the carrier were the outcome of 
numerous trials on SBTF over the last few years. More than 400 high sink rate 
landings and other tests were conducted on SBTF. As a result, in a remarkably 
short span of five days, 18 landings and takeoffs could be completed on the 
carrier successfully.
“There was a learning curve in production of our own advanced aircraft as 

against licensed production earlier. Multiple assembly lines are rolling out 
aircraft in HAL. HAL is outsourcing most of the major assemblies to harness the 
private industry and increase rate of production,” says Dr Reddy.

Dr G Satheesh Reddy
Secretary DDR&D & 
Chairman, DRDO

Landmark Achievement: 
Dr G. Satheesh Reddy
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The Indian 
Air Force’s need for an air 

superiority fighter with secondary 
air support and interdiction 

capability prompted the Aeronautics 
Committee to recommend the 

Bangalore-based Hindustan 
Aeronautics Limited (HAL) to design 
and develop a fighter aircraft around 
a proven engine, and the Government 
of India approved the proposal in 

1969. HAL completed design studies 
in 1975, but the Light Combat Aircraft 
(LCA) project could not proceed since 
efforts to procure a proven engine 
from a foreign manufacturer failed. 

By 1983, the demand for an Indian 
combat aircraft to replace IAF’s 
ageing Soviet MiG-21 fighters, 
the mainstay of the Air Force since 

the 1970s, became a critical issue. 
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 per cent of the aircraft needed 

to fill its projected force structure requirements. 
Another objective of the LCA programme 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 Government of India established the 

India’s quest for an indigenous Light 
Combat Aircraft to replace the 
ageing Soviet sourced MiG-21 has 

led to the development of Tejas, the 
world’s smallest, fourth generation, 
single engined, light weight, highly 
agile, powerful, multi-role supersonic 
tactical fighter jet that has superior 
performance levels and that can carry 
long range and beyond visual range 
weapons.   

Air Chief Marshal Rakesh 
Kumar Singh Bhadauria, 
while highlighting the 

increased role of the private 
sector in indigenization efforts, 
speaks about Indian Air Force’s 
involvement in LCA variants and 
AMCA projects: “The role of the 
IAF has been integral to the Tejas 
programme. We have been in 
constant interface with Defence 
research institutes and PSUs 
with regard to our requirements 
and specifications that led to 
its development. IAF has been 
strongly advocating an increased 
role of private sector in aerospace 
manufacturing. The big projects 
like LCA variants and AMCA will 
certainly involve the Public and 
Private sector in equal measure.”
 The private sector will have 

increasingly greater role in design 
and development of defence 
systems, sub-systems and in 
some cases, to even be the lead 
integrator of major platforms and 
combat systems. The new DAP 
2020 promotes Development cum 
Production Partner or DCPP model 
for defence projects and IAF fully 
supports it.
“In addition to the big capital 

acquisition projects, IAF is already 
progressing a large number of 
projects under Make-II, Technology 
Development Fund (TDF) and iDEX 
schemes. Equally important are 
IAFs’ own efforts to indigenise 
a very large number of spares 
and consumables for our existing 
aircraft and systems. Most of these 
indigenisation efforts are with 
the private sector,” says Air Chief 
Marshal Bhadauria.

Air Chief Marshal Rakesh Kumar Singh Bhadauria 
PVSM AVSM VM ADC

IAF Role Integral: 
Air Chief Marshal Bhadauria
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Aeronautical Development Agency (ADA), 
a national consortium of over 100 defence 
laboratories, industrial organisations and academic 
institutions, to manage the LCA programme. 
The responsibility for LCA development 
belongs to ADA, although it is produced by 
HAL as it is the principal contractor of ADA.
The IAF’s Air Staff Requirements for the LCA 

were not finalised 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.

French Support
LCA’s project definition commenced in October 

1987 with France’s Dassault-Breguet 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$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 finalised using the ‘control configured 
vehicle’ concept to define a small tailless delta 
winged aircraft with relaxed static stability 
(RSS) for enhanced manoeuvrability.

TD-1 Takes Off
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 at a cost of Rs 2,188 crore.
In 1988, Dassault had offered an analogue flight 

control system (FCS), but the ADA recognised 
that digital 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 
the early 1990s, India’s Defence Research and 
Development Organisation (DRDO) realised 
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 
test bed 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 flawlessly for over 50 hours of 
pilot testing on TD-1, resulting in the aircraft 
being cleared for flight in January 2001.

Developing Prototypes 
Phase 2 commenced in November 2001, and 

consisted of the manufacturing of three more 
prototype vehicles (PV-3, PV-4 and PV-5), leading 
to the development of the final 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 look-up and look-down 

Defence Minister Rajnath Singh after flying in Tejas

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 off-the-
shelf foreign engine, the General Electric F404. 
Kota Harinarayana was the original 

Programme Director and Chief Designer 
for the Tejas programme.

Order for 83 Tejas Mark 1A
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.
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Indian Air Force formed the sec-
ond squadron of Tejas, India’s 

Light Combat Aircraft, in 
2020. The first arrested 

landing of the naval ver-
sion of Tejas jet on the 
aircraft-carrier INS 
Vikramaditya, and 
the first ski-jump as-
sisted take-off from 
the aircraft-carrier 
also took place last 
year. And then, Tejas 
was deployed along 

the sensitive western 
borders of the country 

and the LIFT version was 
offered to the US Navy in 

the year 2020. According to 
HAL, the first Tejas Mk1A will 

fly by 2022 with serial produc-
tion starting in 2023.
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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 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. 

Tejus LIFT in US Defence Bid
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.

Boost to Indigenisation
The LCA, officially named ‘Tejas’ – meaning radiance 

in Sanskrit - by the then Prime Minister of India 
Atal Behari Vajpayee in 2003, is a single-engine, 
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 overeight hours, an additional 
725 litres centre line drop tank with pressurized 
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.

Meeting Challenges
In May 2015, the Mark1 aircraft was 
criticised by the Comptroller and 

Auditor General of India (CAG) 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 

Admiral Karambir Singh, 
Chief of the Naval Staff, 

Indian Navy, speaks of the critical 
indigenous project to develop the 
twin-engine deck-based fighter 
to be integrated into the Combat 
Management grid of the Navy: 
“The LCA (N) Mk1 programme 
was established to meet IN 
Carrier based fighter requirement. 
It has been designated as a 
technological demonstrator as the 
aircraft does not meet the navy’s 
operational requirements (ORs). 
Considerable lessons have been 
learnt during its developmental 
journey viz. proving of niche 
technologies such as Arrestor 
Hook System, Light Weight 
Strengthened Undercarriage 
and technologies to demonstrate 
Carrier Compatibility Testing. 
To gainfully utilise this expertise 
and to meet Indian Navy’s 
requirements, we along with 
DRDO (ADA) and HAL, have 
embarked on the critical 
indigenous project to develop a 
Twin-Engine Deck-Based Fighter 
(TEDBF). The ORs have been 
finalized and preliminary design 
review is being undertaken by 
ADA. It is planned for the aircraft 
to be integrated into the combat 
management grid of the Navy,” 
says Admiral Karambir Singh.

Admiral Karambir Singh, PVSM, AVSM, ADC  
Chief of the Naval Staff, Indian Navy

Critical Indigenous 
Project: Admiral 
Karambir Singh
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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 a 

more advanced Tejas Mk1A version. Following an 
approval from Defence Acquisition Council (DAC) 
for 83 Tejas Mk1A, HAL invited global bids for 
AESA radar and ECM pods in December 2016.
Another major improvement in Mark1A 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 Mark1A 
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 hook-arrester 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 Mk1A, including 73 
single-seat fighters and 10 dual-seat trainers.
According to HAL, the first Tejas Mk1A 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 Mk1.
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HAL has come a 
long way since 
the first test-fight 

20 years ago of the Light 
Combat Aircraft, officially 
named ‘Tejas’ – meaning 
radiance in Sanskrit - a 
single-engine, 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.  Over the years 
ARDC has completed the structural design of 
the advanced variant of LCA, called Tejas Mk1A, 
and HAL has already set up production facilities 
for the structural assemblies of LCA Mk1A.
R. Madhavan, says they have already augmented 

production capacity to 10 to 12 LCAs per year by 
establishing one more production line at one of 
HAL’s sister division in Bangalore 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, spread across 35 acres and having a built-
up area of over 34,000 square metres, is set up for 
production of structural assemblies of LCA Mk1A. 
The new facility will be in full-fledged operation 
from the financial year 2021-22. HAL expects the 
demonstration of 16 aircraft production capacity 
from 2022-23 onwards so as to be ready when the 
deliveries are to be made against 83 LCA order.
Tejas Mk1A is a game changer for the fighter 

fleet of India. Quite a few new System/Sensors like 
AESA Radar, EW Suite, and DMG, and Stores Like 
ASRAAM are integrated in LCA Mk1A to enhance 
the performance and potency of the aircraft. Certain 
improvements and strengthening are required on 
the Structural Design for better operations and 
maintainability. All these re-design/ modification 
to design of the structure and the electrical 
wiring, cooling system etc have been completed. 
While awaiting the order from IAF for the Mk1A 
aircraft, HAL with internal funds made 

progress on the redesign and went ahead with 
in-house development of various systems and 
software. The Mk1A aircraft, when inducted will 
be a game-changer with its state-of-the-art 
systems and weapons, asserts R. Madhavan.

Engaging Private Partners
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 and assembly, which is a 
commendable achievement since HAL products are 
highly technology sensitive and capital intensive. 
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. Besides 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. Over the past years, HAL has successfully 
engaged several private industries, including 
MSEs, in Design and Development of products/
technologies. MSEs are assisted in absorbing the 
requisite technologies and means to improve quality 
standards required in Aeronautical Industry. 

LCA Naval Variant 
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, says R. Madhavan. 

R. Madhavan
CMD,HAL

LCA: BLENDING IT ALL IN



16 17

Platform of 
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, 
writes Dr Girish Shantaram Deodhare,
PGD (CA) & Director, Aeronautical 
Development Agency.

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 Air Force. 
The aircraft envelope has been expanded
to its full FOC capability, numerous 

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.

Integrating New Weapons
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 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 AESARadar 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.

FOC Variants of LCA 
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 manoeuvring 
capability is available on the FOC aircraft. Moreover, except for the air 
to air refueling capabilities, all the other capabilities are also planned 
to be integrated on the IOC aircraft with suitable software updates.

Ramping up Production
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.

Best in the World in Its Class
Tejas is a nimble, highly manoeuvrable, 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 

Dr Girish S Deodhare
PGD (CA) & Director, ADA
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its multirole capabilityof carrying both missiles and 
bombs as well as air to air refueling capability.

Tejas Mk2 Project
Through the development of LCA all the technologies 

for design of a 4+ generation modern combat aircraft 
have been mastered in the country. Tejas Mk2 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 
Mk2 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 to 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).

LIFT Variant of Tejas
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 has some limited operational 
capabilitiesis also emerging as an 
excellent, robust Naval Trainer as 
well. It fits the bill for the Lead in 
Fighter Trainer for the US Navy.

Naval Version of LCA 
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 spanof five 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.
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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.

Final Operational Clearance (FOC) was formally awarded to the Tejas on 20th February 2019, during the Aero 
India show. Chief of Air Staff, Air Chief Marshal Birendra Singh Dhanoa , HAL CMD R.Madhavan, Secretary, 
Defence R&D, Dr. G.Satheesh Reddy, PGD (CA) & Director, Aeronautical Development Agency, Dr. Girish 
Deodhare are seen in the picture.

In 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. The team had to 
overcome several challenges including financial 
constraints and the US sanctions to make that 
happen. Merely two weeks before the test-flight 
there was an articlein 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 software were cited 
as some of the challenges. Though it led to several 
apprehensions at the governmental level, we were not 
ready to give up. Defence Minister George Fernandes, 
who was passionate about doing things indigenously, 
had given us all support to go ahead. Finally, on 
January 4, 2001, the LCA Technology Demonstrator, 
indigenously developed by India, 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 
watched the test-flight,” recalls Kota Harinarayana.
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 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 fulfillment of our decade-long efforts.
A dream-come-true moment

“After the flight, the pilot, Wing Commander Rajiv 
Kothiyal, called it a “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 dream-come-
true moment for me,” says Harinarayana.
Back then, no single organisation had the capability 

to develop such an aircraft by itself. 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 test-flight. 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 had never 
worked for aviation, were brought into the programme.
“Our greatest achievement was 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, 
was developed by 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,” he says.

Flawless Global Debut

Dr Kota Harinarayana

Dr Kota Harinarayana, the former Programme Director and Chief 
Designer of Light combat Aircraft (LCA), recalls the dream-come-
true moment of the first successful flight-test of the LCA Technology 
Demonstrator, indigenously developed in India, on January 4, 2001.
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Prime Minister Atal Bihari Vajpayee christened the indigenous light combat aircraft (LCA) as “Tejas” 
on 4th May 2003 at Bangalore. Defence Minister George Fernandes, 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.
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Air Dominance: 
Best of Its Class in the World 

Tejus is far superior and 

boasts more advanced 

capabilities in comparison 

to some of the major 

fleet of jet fighters in 

terms of manoeuvrability, 

agility, nimbleness, 

sophistication and power


