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The Re-Birth of Vikrant –
A Triumph of Indigenisation

 LEAD STORY
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Apart from being a catalyst in creating
industrial and technological capability in
India, the figure of 76 per cent indigenisation
achieved during the ship’s construction
implies that more than two-thirds of the cost
of the ship’s construction has been invested
back in India’s economy and its people
Vice Admiral A.K. Chawla (Retd)
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Shipbuilder Perspectives on
P75(I) Project

Launching of INS Vagsheer, the 6th and last of Indian Kalvari class Scorpene Submarine build by Mazagon Dock Limited (MDL)

The key for success for P75(I) is based
mainly on two main pillars: superior
engineering capabilities and flexibility
towards complex contractual structure for
industrial collaboration
Fernando Formoso Freire,
Director India, Business Development & Commercial Division, NAVANTIA (SEPI Group)
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BARAK-8 – Advanced
Air & Missile Defence System

Indian Navy Submarine
Force – Way Ahead
We have been exposed to German, French and Russian submarine design and build
philosophy, therefore the need of the hour is to have an Indian design and build
philosophy to take forward indigenous submarine building programme

T
Barak-8 is an Indo-Israeli jointly developed
surface to air missile (SAM) system,
designed to defend against any type of
airborne threat including aircraft, helicopters,
anti-ship missiles, UAVs, ballistic missiles,
cruise missiles and combat jets
SP’s Correspondent

he submarine is the single most
powerful piece of military hardware
ever devised. Inside the hull of a
single nuclear ballistic missile boat is
more firepower than any other platform. Submarines have played a key role since
their induction and deployment in World War
1, and in today’s uncertain world they have an
even more important role to play.

Role of Submarines

n Admiral Sunil Lanba (Retd)

The essence of a submarine is their ability to
silently cruise hundreds of feet below the surface of the water unseen and undetected. ‘Stealth’
conjures up images of futuristic aircraft that can

evade radar, submarine development has been
driven by a quest for stealth. In many ways, the
submarine is the opposite of the surface ship. An
aircraft carrier gains its strength from being visible, the submarine from being invisible. The carrier can show the flag, make a nation’s presence
known, act as a show of force, or display support
via a friendly visit. The submarine, on the other
hand, is discreet. It can be quietly dispatched to
keep an eye on things or it can apply pressure
without being overt. This stealth allows a submarine to put a massive amount of uncertainty into
the mind of an enemy. The sinking of Argentine
cruiser the General Belgrano by HMS Conqueror
during the Falkland War in 1982, kept the Argen-
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E D I T O R I A L

In the lead article in this issue,
Admiral Sunil Lanba (Retd)
goes on an underwater journey tracing the development
of the Submarine force in the
Indian Navy. The Government
approved 30-year programme
in 1999 for 24 submarines is
running way behind with only
6 submarines under Project
75 delivered till date. Also, the
DRDO project to develop an
indigenous fuel cell AIP is also
running way behind schedule.
All eyes are now on Project 75
(India) but this being the first SP
case for a major ship/submarine
construction project, the whole
approval process has also taken a prolonged time leading to
more delays in the project. The
delay in execution of the 30-

year plan, has seen steady fall
in submarine force level and obsolescence of platforms.
Indian Navy is looking forward to the commissioning of
INS Vikrant, which has completed the fourth phase of Sea
trials, during August 2022 to
commemorate ‘Azadi ka Amrut
Mahotsav’. The successful construction of India’s first indigenous aircraft carrier (IAC-1) is
a glowing testimonial to Indian
Navy’s capability to design and
oversee the construction of
the most complex of warships
with 76 per cent indigenisation
through the participation of several Indian public and private
sector industries. The country
can be justifiably proud of this
achievement as India joins an

elite club of countries that can
design and build aircraft carriers. The ship embodies the spirit
of ‘New India’ – an India which
is confident, resurgent and truly
Atmanirbhar in carving its strategic identity amongst the naval
powers of the world. In an article, Vice Admiral A.K. Chawla
(Retd) takes us through the past
life and re-incarnation of INS
Vikrant and its current contribution to the development of an
indigenous naval ship manufacturing eco-system.
Another programme that has
worked out well for the Indian
Armed Forces is the Barak-8
SAM (surface to air missile) air
defence system, jointly developed by DRDO and Israel Aircraft Industries (IAI). After ex-

photograph: Indian Navy

tine fleet bottled up in port. Thus a modern
submarine is a multi-role platform with its
primary mission being of Sea Denial. They
can conduct both overt and covert operations. It is an ideal platform for surveillance
and information gathering operations off
hostile shores. Now modern submarines
also have the capability to address targets
ashore with Land Attack Missiles.
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ventional submarines and, SBC and L&T for
Nuclear powered boats. The delay in execution of the 30 year plan, has seen steady fall
in submarine force level and obsolescence of
platforms. To arrest the fall in numbers, the
Navy has been forced to undertake second
life certification of few of the submarine to
extend their life beyond 30 years.

Way Forward

Submarine Building in India
The Indian Navy submarine arm enjoys a
history of 55 years with the first boat INS
Kalavari a Soviet Foxtrot Class submarine being commissioned on December 8,
1967. Four boats where acquired between
1967 and 1969 and another four followed
between 1972 and 1974. There was a gap
of over a decade before a new class of boats
were inducted into the Navy. A total of 14
boats of two different classes were inducted
between 1986 and 2000. They were 10 Kilo
Class from Russia and 4 Type 209 from Germany. Two of the four Type 209 were built
in India at Mazagon Dockyard Ltd in Mumbai. With the construction of two Type 209
boats an indigenous capability and capacity
of a submarine building line was developed
at great cost and constituted an important
landmark in India’s goal of becoming builder’s navy. But unfortunately after construction of just two submarines at the building
line at Mazagon Dock Limited (MDL), no
follow on orders were placed and the yards
lost all its highly skilled and trained man
power, with the building line unutilised.
In 1999 the Government approved a 30
year programme for a force of 24 conventional submarines for the Navy. This has
been modified to 18 conventional plus six
nuclear powered (SSN) boats. The submarine building plan consisted of, six Project
75, followed by six Project 75(I) and six
Project 76 conventional submarines. The
plan was to build capability through Project
75 and 75(I) by transfer of technology to be
able to design and build submarine. Project
76 is to be an Indian designed submarine.
Both Project 75(I) and Project 76 are to be
with AIP system. Unfortunately the 30 year
programme is running way behind schedule
by over 20 years. Since 1999, the plan has
only delivered five Scorpene class submarine of Project 75. The Project 75, being executed by Mazagaon Dock Limited along with
their French partner Naval Group suffered
delay in award and thereafter in execution
of about a decade in delivery of the boats.
Five of the six submarines have been commissioned till date. The last boat has been
launched in April 2022 with its commissioning slated in early 2023. But history is being
repeated once again at Mazagon Dockyards,

tensive testing, both ship-based
and land-based versions have
been inducted into the Indian
Armed Forces and now forms
the backbone of India’s air defence capability. We have an
extensive report on the Barak
AMD System in this issue.
All this and more in this
issue of SP’s Naval Forces.
Wish you all discerning readers
happy reading!

Scorpene class submarine INS Kalvari

with the fabrication department of the submarine building line once again sitting ideal for the past few years after the hulls of
the six Scorpene were completed over four
years ago. Skill set of welder are lost quickly
and they would need to be retrained all over
again if Mazagoan Dockyard is awarded new
submarine contract. We cannot keep repeating the same mistake of letting this strategic
asset go to waste without further orders.

Project 75 India
Project 75(I) has had its own share of ups
and down. In 2016 the Project was made part
of the new Strategic Partnership Model for
major projects to be executed by the Private
Sector. The SOP for the SP model itself took
over two years to be promulgated. Thereafter a committee was set up to identify shipyards which have the capability to construct
submarines. In January 2020, two shipyards
L&T and Mazagaon Dock Limited were shortlisted as Indian partners for the project.
Five foreign OEMs shortlisted for the Project include Daewoo Shipbuilding & Marine
Engineering (South Korea), Naval Group
(France), Navantia (Spain), Rosoboronexport
(Russia) and ThyssenKrupp Marine Systems
- TKMS (Germany). The Request for Proposal
(RFP) was issued to the shortlisted Strate-

The DRDO project to develop
an indigenous fuel cell AIP
is also running way behind
schedule and the DRDO AIP is
yet to pass shore base trails

gic Partners MDL and L&T in July 2021 with
responses due in November 2021. This however was too short a period for the Yards,
as they have to identify the OEM and there
after negotiate and submit their bids. The
date of submission was extended to June
2022. The NSQR requires a proven fuel cell
AIP equipped submarine. Rosoboronexport,
Naval Group and Navantia do not have a
proven fuel cell AIP equipped boat. Which
leave TKMS and Daewoo in the fray. TKMS
also has apprehension on technology transfer and extended liability clauses. This being
the first SP case for a major ship/submarine
construction project, the whole approval
process has also taken a prolonged time
leading to delays in the project.
The DRDO project to develop an indigenous fuel cell AIP is also running way
behind schedule. In the original scheme of
thing it should have been developed, tested
ashore and a plug ready to be fitted in the final two boats of the Scropene class. But despite of the delay in the construction of the
Scropene class, the DRDO AIP is yet to pass
shore base trails. If timelines had been met,
then there would have been a proven Indian
AIP Plug available to be fitted. Now there is
also the challenge to find a submarine platform for the DRDO AIP to be fitted in and
to prove it at sea. The Navy can ill afford to
provide a submarine from its depleted force
level of conventional submarines.
The 30 year plan approved in 1999 has
been poorly executed with delay in decision
making and linking submarine construction
to the new Strategic Partnership Model. The
Nation has set up two submarine construction line in the country at great cost. The
conventional submarine at Mazagoan Dockyard and nuclear powered boats at SBC Visakhapatnam along with its partner L&T. The
decision would be to designate MDL for con-

The Navy had hoped that timely signing
of contract for Project 75(I) would have
arrested falling force level and optimum
utilisation of submarine construction
facilities. Policy changes and lack of timely
decision making has delayed the launch of
the project by over a decade. As mention
above, the way ahead is to designate MDL
as the Strategic Partner for conventional
boats. TKMS and Daewoo are the only two
OEMs with a proven fuel cell AIP equipped
submarine. To select the OEM for the
project, the way ahead is for Government
to Government negotiation with South
Korea and Germany to select the OEM, fix
the technology transfer level and liability
clauses. Otherwise there will be further
delays in signing of the contract and submarine force level will fall further below
the current level of 17 submarines.
Submarines are the most complex platform that are built in the world. They are a
complex integration of, high tech steel/other material, very stringent structural standard, engineering, electrical and electronic
system which are specifically designed
for and fitted for in a submarine. To take
indigenous conventional submarine construction forward we also need to develop
industrial capacity and capability to support design and construction of submarine
with in the country. We also need to adopt
a design and build philosophy to consolidate submarine building in the nation. At
the moment we have been exposed to German, French and Russian design and build
philosophy, therefore the need of the hour
is to have an Indian design and build philosophy to take forward indigenous submarine building programme. The Project 75(I)
envisages transfer of knowhow and know
why of the submarine design and construction. The need of the hour is timely decision
making to take the 30 year submarine programme forward. SP
The author is former Chief of the Naval
Staff (CNS) of Indian Navy. During
his tenure as the CNS, he also served
as Chairman of the Chiefs of Staff
Committee. He retired on May 31, 2019.
The Admiral is currently the Chairman of
National Maritime Foundation.
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The Re-Birth of Vikrant –
A Triumph of Indigenisation
Apart from being a catalyst in creating industrial and technological capability in India, the figure of 76 per cent
indigenisation achieved during the ship’s construction implies that more than two-thirds of the cost of the ship’s
construction has been invested back in India’s economy and its people. Such investments also support the development
of industries and the eco-system required for indigenisation.
photograph: SpokespersonNavy/Twitter, DefenceMinIndia/Twitter

(Left) INS Vikrant with its aircraft during the 1971 conflict; (Right) INS Vikrant, also known as Indigenous Aircraft Carrier 1 (IAC-1), is on sea trials.

n Vice Admiral A.K. Chawla (Retd)

T

he story of India’s first
indigenous aircraft carrier, INS
Vikrant, is synonymous with
both the evolution of India’s
maritime power and India’s
warship-building prowess. The audacious
dream of constructing an indigenous aircraft carrier, which germinated in the late
1980s, is also one of the boldest steps
in India’s dream of Atmanirbhar Bharat.
When the ship is commissioned in August
this year, as expected, it will be a moment
of pride for the entire country, especially
for thousands of our countrymen and
women who were associated with the rebirth of a warship forever associated with
India’s glorious victory in the 1971 war,
leading to the birth of an independent
country – Bangladesh. The fact that will
happen in the 75th year of independence,
being celebrated across India as the ‘Azadi
ka Amrit Mahotsav’,as also the Golden
Jubilee of our victory in the 1971 War,
being celebrated as the ‘Swarnim Vijay
Varsh’, makes it even more momentous.

The spin-off benefits of such
a large investment are often
overlooked. Support to SMEs
and MSMEs, as well as large
private and public sector
industries, spawn investment
in R&D and infusion of
technical know-how with
dual-use capabilities.

was then fitted out by Harland & Wolff
Legacy of Ins Vikrant
Built originally for the Royal Navy, con- Ltd, with several major modifications, and
struction of the Majestic class aircraft was commissioned into the Indian Navy as
carrier began in 1943, during the Second INS Vikrant (Sanskrit for ‘courageous’) at
World War. Christened as HMS Herculesat Belfast on March 4, 1961. The ship’s comher launch on September 22, 1945, she was missioning was presided over by Vijay Lakalmost 75 per cent complete, when her shmi Pandit, the then Indian High Commisconstruction was halted in 1946 due to the sioner to United Kingdom and the ship’s
draw-down of the Royal Navy after the end commissioning commanding officer was
of the Second World War. The ship remained Captain (later Rear Admiral) Pritam Singh
laid up, incomplete, for over a decade, till Mahindroo. The ship’s motto, Jayme Sam
Yudhispradah,
which translates in English
India decided to purchase
it in 1957.1 She
SP_NAVAL165X127.pdf
2/3/22
11:07

into ‘we win over those who dare to fight’,
was taken from the Rig Veda. Apart from
being the flag ship of the Indian Navy since
its commissioning, Vikrant also became
a potent symbol of India’s post-independence maritime renaissance.
However, it was Vikrant’s role in the
1971 War, which will always remain etched
in golden letters in our maritime history.
Deployed on the eastern seaboard to lead
Continued on page 7...
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Shipbuilder’s Perspective on
P75(I) Project
The key for success for P75(I) is based mainly on two main pillars: superior engineering capabilities and flexibility
towards complex contractual structure for industrial collaboration
photographs: Navantia

n F
ernando Formoso Freire, Director India,
Business Development & Commercial
Division, NAVANTIA (SEPI Group)

www.spsnavalforces.com

B

eing in the shipbuilding business has never been a stable
situation for the companies that
have devoted their efforts into an
activity that has high sensibility
on events happening on the other corner
of the world. In a business that focusses
its activity on the maritime domain, where
the seas bring globalisation connectivity
along with strong competition, adaptiveness and flexibility are not “nice to have”
capabilities but mandatory features to survive. If this is true for the civilian market,
it is even more evident for the military
business, where political decisions are also
considered when investing on naval assets.
For the sake of staying a worldwide
reference in the naval shipbuilding, Navantia has been constantly investing up to a
non-neglectable 15 per cent in R&D, with
a constant eye kept on the most important
markets in the world. Navantia has proudly
showcased a client-oriented attitude, harvesting consideration and trust from different national naval forces and governmental stakeholders, granting a privileged
role on the most complex shipbuilding programmes around the globe.
As the latest example, Navantia is about
to deliver to the Spanish Navy the first unit
of AIP fitted S-80 class submarine, the S-81
“Isaac Peral”. This milestone will be a breakthrough in submarine design and building
industry, not only because of the capabilities implemented on this ocean-going platform, but also for the differentiation due
to Navantia’s proprietary BEST (Bio Ethanol
Stealth Technology) AIP system. This R&D
effort will payback by placing Navantia in
a predominant position in the submarine
market, responding to the market requirements of submarine user navies, with a
safer, more reliable and proven stealth
technology. Indeed, ThyssenKrupp Marine
Systems proprietary AIP technology, used
in current and future Korean and Turkish
constructions among others, has been a reference in past years, driving a revolution in
the conventional submarine market, and allowing Germany to maintain the historical
prominent role in this industry. Navantia
is looking to lead the next step on conventional submarine building business through
this disruptive technology, being aware
that, besides Germany, our competitors on
the P75(I) project are either way behind in
the development of a competitive AIP technology or depending on the German technology to provide an AIP fitted design to
Indian Navy.
Navantia’s BEST AIP produces hydrogen
from agricultural bioethanol, readily available worldwide, as opposed to other solutions in the market using high-purity diesel
oil or methanol.
This challenge required the development
of a cutting-edge Hydrogen generator -a high
thermal efficiency miniaturised bioethanol
processor- to feed a Proton Exchange Membrane (PEM) fuel cell developed ad hoc. Process fuel gases are perfectly diluted in seawater -avoiding presence of bubbles which

4
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(Clockwise from left) Navantia’s best aip during operational test; AIP Control room; Oxigen tank embarkment

could degrade submarine stealthiness- to
guarantee an exceptional noise level performance as in pure electric diving.
The fuel cell is specifically developed to
military naval specifications, not a commercial based PEM fuel cell adapted for submarine use. The cell stacks are made of porous
bipolar plates for passive water management and uniform, continuous membrane
humidification (no need for humidification
or water removal systems). This advanced
design does not only make the fuel cell simpler at the system level, but also provides
double service life duration in comparison
with the market standard operating on reformate gas and pure Oxygen (not air). This
avoids the need for Hydrogen purification
systems -such as a membrane- or simulate
air, a further simplification of the system.
Often a smoothly run project gets a
black eye because of problems during implementation. As opposed to other third generation AIPs in the market, which remain at
laboratory level without a project for implementation in the near term, Navantia’s BEST

Navantia’s BEST AIP produces
hydrogen from agricultural
bioethanol, readily available
worldwide, as opposed to
other solutions in the market
using high-purity diesel oil or
methanol

AIP is to be installed into a submarine under
construction, the S-80 Plus. This is a step
forward which emphasizes the uniqueness
and maturity of Navantia’s AIP solution.
Long-term (land-based) tests have been
completed at a test facility at the Cartagena
shipyard (Spain), construction place of the
S-80 plus, with a true submarine operational
profile, confirming a submerged endurance
of up to three weeks.
The whole system is ready to carry out
the Factory Acceptance Tests of the first
production unit in environmental conditions equivalent to “sea proven” and will be
installed on board in 2023.
It is clear for us that the Indian Navy is
right now going through a tough process
launching the P75(I) submarine programme,
with the difficulties of a cutting-edge technology submarine design and the arising
contractual issues of local construction.
From our perspective, the key for success
for this project is based mainly on two main
pillars: superior engineering capabilities
and flexibility towards complex contractual
structure for industrial collaboration.
Regarding the submarine design and engineering capabilities, Navantia is ready to
take the lead on the next generation AIP systems and AIP fitted submarine design. The
S-80 class being commissioned to Spanish
Navy early 2023, Spain will join the reduced
number of countries having full submarine design and construction capabilities.
Also, familiar with any kind of systems in
the market, no matter if they have to be installed in a surface or submarine platform,
Navantia is able to include and to integrate
different OEM´s equipment in the platform
design, with demonstrated experience of
more than 300 years in the business.

Besides the inhouse design and construction capabilities, as described earlier,
Navantia also showcases great doses of
adaptiveness and flexibility. As mentioned
before, this is a must for all the entities
taking part on the big naval programmes
nowadays, but it is even more relevant for
this long term, highly complex contract.
There is no doubt that this project will be
a reference in the medium and long term
in the naval shipbuilding business, not
only for the advanced technology involved
but also the participation on the local industries. After the efforts Navantia has
undertaken in building up the proper relationship with the Indian Industry that is
meant to participate in the project through
Atmanirbhar Bharat programme, it is clear
that the proper flexible attitude and adaptative philosophy is present in the Indian
Industry ecosystem, and that we will find
good synergies with Indian OEM and suppliers. After the Industry Day event hosted
by Navantia in April 2020, more than 400
equipment RFI’s were sent out, 90 main
business areas for P75(I) project were identified and around 1500 market consultations were executed. After this, when covid
outbreak allowed it, around 40 face-to-face
meeting with Indian suppliers in different
cities took place.
To sum up, there is a way through to
get the P75(I) project goals successfully
achieved with Navantia, where the association with the Strategic Partner is perceived
as a long-term partnership, and the support
of the Spanish Government to our company
brings stability and support to provide a
good service for the P75(I) project stakeholders. Reliability, commitment, and client
satisfaction are Navantia´s leitmotif. SP

 Air & Missile Defence System

BARAK-8 – Advanced
Air & Missile Defence System
Barak-8 is an Indo-Israeli jointly developed surface to air missile (SAM) system, designed to defend against any type of
airborne threat including aircraft, helicopters, anti-ship missiles, UAVs, ballistic missiles, cruise missiles and combat jets
photograph: Indian Navy

n SP’s correspondent

Characteristics

U

sed in naval point and area
defence, Barak-8 is all weather missile system which can
engage sea skimming to high
altitude targets using its several
advanced state-of-the-art systems (such) as,
digital radar, command and control, launchers, interceptors with modern RF seekers,
Data link and system-wide connectivity.
Barak means ‘Lightning’ in Hebrew.
This Hebrew word has been chosen by the
Israel Aerospace Industries (IAI) to develop
surface to air missile systems. Under an
inter-governmental agreement between India and Israel, a joint venture has been established for the development of surface to
air missile systems between Indian Defence
Research and Development Organisation
(DRDO) and IAI. Barak-8, also known as the
long range surface to air missile (LRSAM),
has been designed to defend against any
type of airborne threat including aircraft,
helicopters, anti-ship missiles and UAV as
well as cruise missiles and combat jets.
While DRDO labs produce the propulsion
rocket system, thrust vector system and
certain other components, Israel builds the
heart of the LRSAM—the seeker, endgame
avionics and electronics, technologies that
have independently matured in India. With
a 70-km range, the LRSAM is fielded by
arming the Project 17(A) frigates and the
Vikramaditya aircraft carrier.

Barak-8 is “an advanced, long range missile defence and air defence system”
with its main features being:
zz Long range
zz Two-way data link (GPS S band)
zz Active radar seeker missile
zz 360-degree coverage
zz Vertical launch
zz Multiple Simultaneous Engagements.
Barak-8 has a length of about 4.5 m, a
diameter of 0.225 m at missile body, and
0.54 m at the booster stage, a wingspan
of 0.94 m and weighs 275 kg including
a 60-kg warhead which detonates at
proximity. The missile has maximum
speed of Mach 2 with a maximum operational range of 70 km, which was later
increased to 100 km. Barak-8 features a
dual pulse rocket motor as well as thrust
vector control (TVC), and possesses high
degrees of manoeuvrability at target
interception range. A second motor is
fired during the terminal phase, at which
stage the active radar seeker is activated
to home in on to the enemy track. When
coupled with a modern air defence system and multi-function surveillance
track and guidance radars (such as the
EL/M-2248 MF-STAR AESA onboard the
Kolkata class destroyers) Barak-8 is capable of simultaneously engaging multiple targets during saturation attacks. SP
Indian Navy successfully test-fired the Barak-8 missile from INS Kolkata

Development Programme
On June 30, 2016 India successfully testfired a new surface to air missile, developed
jointly with Israel. Apart from the missile,
the system includes a Multi-Functional Surveillance and Threat Alert Radar (MF STAR)
for detection, tracking and guidance of the
missile. The Research Centre Imarat (RCI),
a laboratory of DRDO based at Hyderabad,
has jointly developed this missile in collaboration with Israel Aerospace Industries
(IAI). This is the first time India test-fired a
land based version of Barak- 8 surface to
air missile (SAM), successfully hitting the
target pilotless target aircraft (PTA). The
missile was again test fired for second time
around noon where it again successfully
hit a pilotless target aircraft over the Bay
of Bengal. On July 1, 2016 the MRSAM (land
based version) was tested for the third
time from the same integrated test range
and the missile successfully hit a pilotless target aircraft, proving its reliability.
This MRSAM has been manufactured at the
Hyderabad-based Bharat Dynamics Limited
(BDL). Many Indian industries like BEL, L&T,
BDL, TATA group of companies plus some
other private industries contributed to the
development of a number of subsystems
which were put to use in these flight tests.
Earlier on December 29 and 30, 2015 the
Indian Navy had successfully test-fired the
Barak-8 missile from INS Kolkata; two missiles firing at high speed targets during
naval exercises in the Arabian Sea.
On May 21, 2017, IAI announced award
of a “$630 million- contract for supply of
LRSAM air and missile defence systems for
four ships of the Indian Navy.” First Indian
Navy contract for this system was signed

in April 2009 for $1.1 billion. India is also
procuring the land version of Barak-8 under its Medium-Range SAM programme for
over $1.6 billion. This is expected to arm
five air defence regiments of Indian Army.
The contract was signed in April 2017.
On May 21, 2017, Israel Aerospace Industries (IAI) was awarded an additional,
$630 million- contract for supply of LRSAM air & missile defence systems for four
ships of the Indian navy. The contract was
carried out, for the first time, with Indian
government company Bharat Electronics

Limited, which serves as the main contractor in the project as part of India’s ’Make in
India’ policy. Prior to signing the contract,
the System was successfully tested as part
of operational interception trial aboard India’s navy ship, demonstrating again the
System’s operational capabilities in a representative scenario with genuine target.
On October 24, 2018.
Israel Aerospace Industries (IAI) announced that it has been awarded an additional, $777-million mega- contract for
supply of LRSAM Air & Missile Defence sys-

Expert’s Views

T

he Navy’s LRSAM programme
with IAI emerged from the successful induction of the Barak
SAM on the Brahmaputra class of ships
where their reliable performance led
to the system being inducted on several other ships, and remains a key
self-defence capability for them to this
day. The proposal to co-develop the
LRSAM by IAI and DRDO, which was
taken in 2004, was path-breaking, as it
was the first time that we went into a
collaborative venture to develop a new
weapon system ab initio with a foreign
partner. It is also one of the only truly
‘joint’ weapon system of the Indian
Armed Forces, with the MRSAM being
a spin-off from the LRSAM, and which
has now been inducted into the IAF.

The development also boosted DRDO’s
confidence and technical capability in
this field, which had been severely
dented with the lack of success of the
indigenous system taken up by them
in the late 1980s - the Trishul SAM programme, which was shelved soon after
the LRSAM project commenced. There is
also substantial potential for the system
to be further developed into a longer
range ballistic missile defence system
in the years ahead, which needs to be
pursued in all earnest. SP
— Vice Admiral A.K. Chawla (Retd)
The Author was the Flag Officer
Commanding-in-Chief, Southern Naval
Command when he retired on November
30, 2021.

tems (the marine version of the AMD system Barak-8) for seven ships of the Indian
navy. The contract was entered with Indian
state-owned company Bharat Electronics
Limited (BEL) which serves as the main contractor in the project.
The Indian Navy achieved a significant
milestone on May 17, 2019 in enhancing its
Anti Air Warfare Capability with the maiden
cooperative engagement firing of the Medium Range Surface to Air Missile (MRSAM).
The firing was undertaken on the Western
Seaboard by Indian Naval Ships Kochi and
Chennai wherein the missiles of both ships
were controlled by one ship to intercept
different aerial targets at extended ranges.
The firing trial was carried out by the Indian Navy, DRDO and Israel Aerospace Industries. These Surface to Air Missiles were
fitted onboard the Kolkata Class Destroyers and on all future major warships of
the Indian Navy. On January 24, 2019, ship
launched Long Range Surface to Air Missile
(LRSAM) was successfully test fired from
INS Chennai against an incoming aerial target flying at low altitude. Final production
batch of Long Range Surface to Air Missiles
(LRSAM), designed and developed by DRDO
in collaboration with various industry partners and integrated by BDL, was flagged off
on February 14, 2021 at DRDL, Hyderabad.
LRSAM system end to end performance has
been successfully demonstrated through
number of user flight trials from Indian
Naval ships. This weapon system has been
successfully productionised and has been
delivered to Indian Navy.
Continued on page 6...
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 Air d e f e n c e syst e ms

India, Israel Trust Jointly
Developed Air Defence Solutions

T

photographs: IAI

he ability of a nation to
defend its territorial airspace
is a cornerstone upon which its
sovereignty rests. It is therefore
not surprising that governments
invest tremendous resources to establish
and maintain air defence systems. But the
effectiveness of these systems is ultimately dependent upon their ability to create
an accurate and up-to-date air situation
picture - a task made increasingly difficult
as new threats multiply.
And with the emergence of new, highly
sophisticated aerial threats, investments in
air defence capabilities are growing at a rapid
pace. Maintaining one of the world’s largest
military forces, India is heavily invested in
the air defence modernisation, fielding new
systems, modernising older weapons and replacing obsolete systems with modern, stateof-the-art capabilities for all three defence
branches – Air Force, Navy and Army.
One of the largest air defence programs
in India is the MRSAM, jointly developed
by Israel Aerospace Industries (IAI) and the
Defence Research and Development Organisation (DRDO). The MRSAM, acquired
in multiple orders as a common defence
building block, is active in all armed forces
in India – the Indian Navy, Air Force, and
Army. The MRSAM provides an integrative solution that includes an advanced,
fully digital Phased Array Radar, a command and control center, mobile launchers, and highly energetic interceptors with
advanced RF Seeker.
With plans to extend the missile’s range
to 150 km (ER version) the combined fire
unit operating two missile ranges, could

(Left) MRSAM successful trial at sea; (Right) IAI’s and DRDO’s advanced MRSAM.

quadruple its area coverage in the future,
as the ER will be able to seamlessly work
with MRSAM units. Using the same interceptor strapped to a booster, the ER missile
will more than double the intercept range
reaching 150 km, while keeping same set
of sub-systems and spares to enable a most
efficient life cycle cost. This range extension may be used by all three services, already operating the current 70 km MRSAM.
The Indian Navy also modernises many of
its air defence capabilities with MRSAM,
fielded with indigenously built vessels. In
this application, vertically launched MRSAM is designed to engage the most challenging threats, from saturation attacks by
supersonic sea skimming missiles or highly maneuverable, high flying targets.
In March 2022, IAI and the DRDO successfully completed a series of trials that

resulted in four successful interceptions
by the jointly-developed MRSAM Air and
Missile Defence System. The interceptions
were carried out in an operational setting
against various scenarios, at different interception ranges, interception heights and
challenging angles. The systems were operated by India’s Air Force and Navy, alongside DRDO and IAI engineers.
The system was tested in India by both
Israeli and Indian officers together with
engineers and experts. As part of the trial, two interceptors were launched from a
portable land-based system and two others
from a naval-based system, operated from
Indian Navy ships. The threats were detected by the system’s radar, acquired by the
interceptor, and successfully intercepted.
All the system components completed the
trial successfully, as planned.

IAI has always been one of the main pillars in supplying strategic and advanced
equipment to India, providing cutting-edge
technology for land, maritime, aerospace,
and homeland security. In the recent decade, IAI entered into more and more strategic collaborations with local Indian firms,
both PSU and private, in order to integrate
strategic state-of-the-art systems for India’s
Ministry of Defence in various fields, and in
accordance with the ‘Make in India’ policy.
Designed to defeat all types of aerial
threats with efficient and versatile air defence capability, the MRSAM provides
military forces the tools to establish a comprehensive network-centric, multi-layered
air defence – designed to defeat today’s
threats and are prepared to meet future
challenges and provide the Indian armed
forces optimal defence. SP

DRDO, IAI, various inspection agencies,
public & private industry partners in developing, what he termed, one of the best
state-of-the-art missile systems in the
world. “With the handing over of MRSAM
system to IAF, we have taken a giant leap
towards achieving ‘Atmanirbhar Bharat’ as
envisioned by our Prime Minister Naren-

BARAK-8 ...Continued from page 5

January 2007

December 2009

December 29/30, 2015

May 17, 2019

January 24, 2019

June 30, 2016

A Medium Range Surface to Air Missile (MRSAM)
was successfully test-fired from the Integrated
Test Range off Odisha Coast. The MRSAM is
jointly developed by DRDO and IAI of Israel for the
Indian Air Force.

dra Modi. It will prove to be a game changer in the air-defence-system,” he said.
Defence Research and Development Organisation (DRDO) conducted two successful flight tests of the Indian Army version of
Medium Range Surface to Air Missile (MRSAM) at Integrated Test Range, Chandipur off
the coast of Odisha on March 27, 2022. The
flight tests were carried out as part of the
live firing trials against high-speed aerial
targets. The missiles intercepted the aerial
targets and destroyed them completely, registering direct hits at both the ranges. The
first launch was to intercept a medium altitude long range target and second launch
was for proving the capability of a low altitude short range target. This MRSAM version
is a Surface to Air Missile developed jointly
by DRDO and Israel Aerospace Industries
(IAI), Israel for use by the Indian Army. The
MRSAM Army weapon system comprises
multi-function radar, mobile launcher system and other vehicles. The flight tests were
carried out with the weapon system in deliverable configuration.

December 23, 2020

February 14, 2021

September 9, 2021

Barak-8ER

March 30, 2022

March 27, 2022

In a significant boost to India’s defence
capabilities, the first deliverable Firing
Unit (FU) of Medium Range Surface to Air
Missile (MRSAM) System was handed over
to Indian Air Force (IAF) in the presence
of Defence Minister Rajnath Singh at Air
Force Station, Jaisalmer in Rajasthan on
September 9, 2021. The MRSAM (IAF) is an

advanced network centric combat Air Defence System developed jointly by Defence
Research and Development Organisation
(DRDO) and Israel Aerospace Industries
(IAI) in collaboration with the Indian industry comprising of private and public
sectors including MSMEs. In his address,
Rajnath Singh lauded the joint efforts of

Barak-8 – IAI & DRDO Joint Development Timeline
India and Israel signed a deal to co-develop an all
new generation of the Barak SAM. It can identify and
destroy airborne threats like jets, missiles and rockets,
including projectiles launched simultaneously.

www.spsnavalforces.com

The Indian Navy achieved a significant milestone
in enhancing its Anti Air Warfare Capability with the
maiden cooperative engagement firing of the Medium
Range Surface to Air Missile (MRSAM). The firing trial
was carried out by the Indian Navy, DRDO and IAI.

DRDO achieved a major milestone with the maiden
launch of Medium Range Surface to Air Missile
(MRSAM), Army Version developed jointly with IAI,
Israel for use of the Indian Army.

Medium Range Surface to Air Missile (MRSAM) Army
weapon system once again proved its effectiveness
as two missiles, during the flight tests, achieved
direct hits against high speed aerial targets.
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DRDO undertakes joint development of Long
Range Surface to Air Missile (LRSAM) for Indian
Navy and Medium Range Surface to Air Missile
(MRSAM) for Indian Air Force with IAI, Israel.

Ship launched Long Range Surface to Air Missile
(LRSAM) has been successfully test fired from INS
Chennai against an incoming aerial target flying at
low altitude. LRSAM has been jointly developed by
DRDO, India and IAI, Israel for the Indian Navy.

Final production batch of Long Range Surface to
Air Missiles (LRSAM) flagged off. LRSAM is jointly
developed by DRDO and IAI Israel to equip latest
ships of Indian Navy.

Indian Navy successfully test-fired the Barak-8
missile from INS Kolkata; two missiles firing at
high speed targets during naval exercises in the
Arabian Sea.

The first deliverable Firing Unit (FU) of Medium
Range Surface to Air Missile (MRSAM) System
was handed over to Indian Air Force (IAF).

DRDO conducted two successful flight tests of the Indian Army version
of Medium Range Surface to Air Missile (MRSAM).This MRSAM version
is a Surface to Air Missile developed jointly by DRDO and Israel
Aerospace Industries (IAI), Israel for use by the Indian Army.

Extended range (ER) variant of the Barak-8
will see the missiles maximum range
increased to 150 km. Designed to engage
multiple beyond visual range threats, the
low launch signature Barak-8ER retains
the same autopilot/inertial navigation
system and active radar seeker guidance
as the Barak-8. The missile is expected
to equip the Indian Navy’s future Project
15B, Visakhapatnam class guided missile
destroyers. SP

 aircraft carrier

The Re-Birth of Vikrant ...Continued from page 3
India’s maritime offensive on Pakistan during the War, Seahawks and Alizes launched
from Vikrant’s flight deck pounded enemy
targets over Chittagong, Cox’s Bazaar and
Khulna. Vikrant also led the naval blockade,
which prevented Pakistani forces in the
eastern theatre from being reinforced from
sea, thereby playing a major role in the
birth of Bangladesh. With Battle Honours of
Operation Vijay (for the liberation of Goa)
in December 1961 and inthe Bay of Bengal
during the 1971 war, as also the award of
two Mahavir Chakras and ten Veer Chakras
to the ship’s personnel for their role in the
1971 War, the ship remains by far the most
decorated unit of the Indian Navy.
By the late 1970s, Vikrant was showing its age and its aircraft were approaching obsolescence. The versatility of an aircraft carrier was demonstrated by Vikrant’s
emergence after a prolonged refit (1979-81)
in a new avatar as a V/STOL carrier, with
the state-of-the-art aircraft, the Sea Harrier
replacing the obsolete Seahawks and Alizes.
In this capacity, she also served as the training platform for the acquisition of the bigger and much more capable HMS Hermes
in 1986, which was commissioned into the
Indian Navy as INS Viraat in 1987. Vikrant’s
new avatar also inspired the commencement of plans for its reincarnation. After
serving India proudly for 36 years, Vikrant
was decommissioned on January 31, 1997.
The sentiments and attachment associated
with Vikrant led the ship to being retained
as a museum ship for 17 years – the first
such attempt in India – and thousands of
people, especially school children, visited
the ship in its new avatar as a museum ship,
to be educated about its exploits and the
benefits of carrier aviation at sea. Unfortunately, lack of financial support to maintain
the ship led to it being scrapped in 2014.

Re-incarnation of Ins Vikrant (IAC-1)
Plans for the indigenous construction of
an indigenous aircraft carrier to replace
Vikrant (initially called an Air Defence Ship)
had been made in the 1980s (with the induction of INS Viraat being an interim measure
to replace an ageing Vikrant). However, Government approval was finally given in 1999,
and its construction at Cochin Shipyard
Ltd was approved by the Cabinet Committee on Security (CCS) in the year 2002. The
commencement of steel cutting in 2005 at
Cochin Shipyard was a proud moment, not
only because it signalled the commencement of Vikrant, but also because itwas the
first Indian warship to be constructed with
Indian steel, indigenised by the DRDO and
cast by the Steel Authority of India (SAIL)
at its plants in Bhilai, Rourkela and Durgapur. Many other Indian public and private
sector companies such as BEL, HAL, BHEL,
KELTRON, Tata Power and Larsen and Toubro, came together in the re-birth of the new
Vikrant. The ship’s keel was laid in 2009 and
it was launched on August 12, 2013, carrying
the proud name of its predecessor – Vikrant.
Many years of hard work by a host of
agencies came to fruition on August 4,
2021, when the ship sailed out of Kochi harbour for the first time for her sea trials. It
was indeed a momentous occasion, as she
was the largest warship ever built in India
and the trials were keenly watched by millions of people – both in India and abroad.
The new ship took to the sea easily and the
fact that it was the first Indian warship to
achieve full power on her first sea sortie is
testimony of the skill and attention to detail
taken by both the designers and the builders of the mighty warship. Meticulous planning also ensured that the ship was capable
of landing and launching every type of helicopter in the India Navy’s inventory on her
maiden sea sortie. Subsequent to her first
sea sortie, Vikrant has undergone several
sea trials, and is now in the final stages of

preparations prior commissioning. Its fixedwing aircraft flight trials will commence after commissioning, on completion of which
the ship will finally be transformed into an
operational aircraft carrier.
The successful construction of India’s
first indigenous aircraft carrier is a glowing
testimonial to our vision of an Atmanirbhar
Bharat. It has demonstrated the Indian Navy’s capability to design and oversee the construction of the most complex of warships,
as also the capability of our ship-builders
and industries to successfully execute such
a large and complex ship-building project.
We have achieved 76 per cent indigenisation
on board Vikrant through the participation
of several Indian public and private sector
industries, and the eco-system so developed will enable us to progress to greater
levels of indigenisation in future projects.
The country can be justifiably proud of this
achievement as India joins an elite club of
countries that can design and build aircraft
carriers. The ship embodies the spirit of
‘New India’ – an India which is confident,
resurgent and truly Atmanirbhar in carving its strategic identity amongst the naval
powers of the world. India can be confident
that the new Vikrant will be an unparalleled
maritime military instrument in the service
of our country, well into the 21st century,
and write another new and even more glorious chapter in our maritime history.

It needs to be remembered
that indigenisation of bigticket items such as missiles,
helicopters, tanks and ships
cannot be achieved unless
there is an indigenous
industrial eco-system to
provide the building blocks

Need for a Third Aircraft Carrier
This is also a good occasion to reinforce
the case for the indigenous construction of
India’s third aircraft carrier, which has been
under much debate for the past few years.
In this piece, the case is sought to be argued
from the indigenous military-industrial
complex point of view, as the operational
necessity and self-defence capability of an
aircraft carrier has been debated repeatedly for well over a century, and the fact
that bigger and more capable aircraft carriers are still being constructed, especially
by China, should suffice to answer the naysayers on that account. If one examines the
spin-offs from Vikrant’s construction, the
benefits become clearly evident. Apart from
being a catalyst in creating industrial and
technological capability in Indiadue to the
involvement of over 100 MSMEs, including
those which took birth as a part of StartUp India, almost 550 indigenous vendors
were engaged for supply of various types
of items and equipment. More than 40,000
jobs were created during its construction,
including over 2,000 workers employed
daily at the shipyard, and an ancillary
work-force of over 12,000 individuals being
employed across the country.Since each
worker supports at least 3-5 people of his/
her immediate family, the positive effect of
such employment is multiplied manifold.
In addition to direct employment there are
many unseen benefits, such as employment
for the service sector of our economy, ranging from the humble tea and samosa stall
owners to hotels and boarding houses for
out-station workers and experts. Indeed, it

is estimated that the multiplier effect on
employment generation for each individual
employed directly on the ship’s construction is between 36-50! In all, the figure of
76 per cent indigenisation achieved during
the ship’s construction implies that more
than two-thirds of the cost of the ship’s
construction has actually been invested in
India’s economy and its people.
The spin-off benefits of such a large investment are often overlooked, but are extremely important to bear in mind. Firstly,
support to SMEs and MSMEs, as well as large
private and public sector industries, spawn
investment in R&D and infusion of technical know-how with dual-use capabilities. For
example, the Extra High Tensile Warshipbuilding Steel (DMR249A & DMR249B), new
weld procedures and welding electrodes developed by CSL and DRDO, are now not only
used extensively on most Naval platforms,
but can also be used for civilian marine
applications, besides being available for
export. Such investments also support the
development of industries and the eco-system required for indigenisation. It needs to
be remembered that indigenisation of bigticket items such as missiles, helicopters,
tanks and ships cannot be achieved unless
there is an indigenous industrial eco-system
to provide the building blocks, which range
from very small items such asnuts and bolts
of the grade required for aviation and maritime environments, to advanced materials,
software skills, design know-how, etc. Such
investments also translate into the skilling
of young people who are required to work in
such industries, and contribute significantly
to the Skill India programme.
However, it is important to remember that only sustained orders for defence
equipment will lead to the sustenance of the
benefits of indigenisation, which includes
the retention of qualified manpower and experience, essential for achieving better designs, technology and materials. Private and
public sector companies cannot afford to
employ skilled individuals or invest in R&D,
unless they have assured orders for equipment. R&D, in particular, requires talented
and experienced individuals who can only
be retained if their employment is profitable
– both to the company and to the individual.
These issues need to be kept in mind
as the debate continues on the need for a
third aircraft carrier for the Indian Navy.
It would indeed be a criminal waste of national resources, if the valuable infrastructure, human expertise and indigenous
eco-system, built through extensive investment and effort over the past two decades,
is allowed to wither away. It is, therefore,
necessary that with the foundation so
available, India’s dream of having a three/
four-carrier Navy, envisaged right from the
first plan made for the Indian Navy’s expansion in September 1948, finally moves
towards fructification. If funds are a problem, the simplest thing would be to repeat
the order for another Vikrant, with the
incorporation of modifications, additions
and alterations based on the experience of
the first ship. This would retain human expertise, realise cost-savings, enhance employment, support indigenous industries,
and ultimately contribute significantly towards building a sustainable eco-system
for indigenisation. It would indeed be a fitting tribute to India’s resurgence as a global power, if a commitment to build India’s
third aircraft carrier is made to coincide
with the commissioning of INS Vikrant. SP
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MAKE IN INDIA

Strategic Partnership for a Secure Future
As a trusted strategic partner for 30 years, IAI is proud to implement
the Government of India’s ‘Make in India’ vision. We develop and
produce innovative solutions with state-of-the-art technology,
tailored to Indian needs, through joint ventures and close
collaborations. We work hand in hand with our partners, harness
Indian know-how, and utilize local technology, manufacturing
excellence, and world-class skill-building. Reflecting the unique
friendship between our nations, IAI is committed to lasting strategic
cooperation with India to build a safe and secure future.
www.iai.co.il • corpmkg@iai.co.il

