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Preparedness is the
Best Deterrent: Jaitley

BEL

TAKING TO THE HIGH SEAS

and Towed Array Sonar for ships, Short-range, Mediumrange and Long-Range Gun Fire Control Systems, Naval
Communication Systems for intra-ship, ship-ship, shipshore communications and Anti-Submarine Warfare
System for launch of torpedoes, rockets and decoys.
BEL’s journey in the field of Sonars (Sound
Navigation and Ranging) commenced in 1977 when
in collaboration with DRDO lab NPOL, Kochi, it
manufactured the first indigenous Sonar for the Indian
Navy called APSOH. Till date, BEL has produced more
than 60 Sonars covering the range of underwater
applications for surface ships and submarines.

Defence Minister Shri Arun Jaitley with Admiral Sunil Lanba, Chief of the Naval Staff
A
four-day
Naval
Commanders’
Conference was held in New Delhi from
May 2. Defence Minister Shri Arun Jaitley
addressed the Naval Commanders and
interacted with them along with Minister
of State for Defence Dr Subhash Bhamre,
Defence Secretary and other senior
functionaries of the Ministry of Defence
on the inaugural day.

The Defence Minister lauded the
efforts of Indian Navy in indigenisation
and urged the Commanders to focus
on furtherance of Domestic Expertise
building up.

Surveillance Radars from BEL include 2-D L Band and
S Band Surveillance Radar (RAWL 02 Mk III, RAWS 03), 3D
Surveillance Radar (Revathi), Surface Surveillance Radar
and Secondary Surveillance Radars like IFF Mk XI. BEL
has exported 2D Radar RAWL 02 MKII A with indigenous
design and manufacture of all critical subsystems.

The Defence Minister complimented
the Indian Navy for its professionalism
and
deep
commitment
towards
protecting the maritime interests of the
country including the huge maritime
boundary as also meeting a large number
of international obligations, in line
with the country’s defence diplomacy
requirements.
During his address, Jaitley spoke about
the prevailing and emerging security
situation in the subcontinent as also the
expanding presence of the extra regional
powers in Indian Ocean Region. He also
referred to the situation on the Western
Border and its linkage to the internal
security. He urged the Commanders to be
prepared at all times as “Preparedness is
the best deterrent”.

Some of the major contributions by BEL in the
field of Sonars for Surface Ship projects include Hull
Mounted Sonar/Bow Mounted Sonar, Towed Array
Sonar and Fire Control Systems. BEL has also exported
three Hull Mounted Sonar Systems. It is noteworthy that
during the execution of this project, BEL, along with
NPOL and industry partners, indigenised the Directing
Gear and the Sonar Dome which were imported until
then. Now, all new HUMSA NG systems are being fitted
with indigenous Directing Gear and Sonar Dome.

Jaitley said that due impetus through
appropriate
Defence
Procurement
policies (such as SP Model which would
be finalised soon) is being given to make
good the critical capability shortfalls viz.
shipborne Multi Role Helicopters (MRH),
conventional Submarines and Mine
Counter Measure Vessels (MCMVs).

Acknowledging the various crucial
requirements of the Indian Navy,
the Defence Minister assured the
Commanders that the Government is
working on all issues very positively and
will be increasing the resources to make
good the shortfalls soon.
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Navaratna PSU Bharat Electronics Ltd (BEL) has
been engaged in the design and manufacturing of
advanced Defence electronic products and systems
for the Indian armed forces. Research & Development
has been one of BEL’s core strengths, helping it
maintain it’s pre-eminence in Defence electronics.
BEL has extensive infrastructure — its manufacturing
network is spread over nine Units located across the
country and two overseas offices in New York and
Singapore. BEL has touched a chord with the common
man through civilian products like solar traffic signals
and Electronic Voting Machines (EVMs).
Mr Gowtama M V, Chairman & Managing Director, BEL
explains about BEL’s strengths in the area of Naval
systems and some of the major ongoing projects of
the Company.
Can you tell us about BEL’s contributions in the area of Naval
systems and coastal security over the years?
BEL has been manufacturing a range of products and systems for
the Indian Navy, including Radar systems like Surveillance Radars,
Secondary Surveillance Radars, Navigational Radars and Tracking
Radars; Sonar systems like Hull Mounted Sonar for ships and submarines

BEL also joined hands with DRDO lab NSTL, Vishakhapatnam,
for developing the Anti-Submarine Warfare System (ASW). The first
indigenous ASW system for Indian Navy was called IAC MOD ‘O’. New
systems like IAC MOD C were developed later for new platforms and
more than 10 systems have been supplied till date. BEL has also been
manufacturing and supplying various Naval Communication Systems
such as ATM Based Integrated Shipboard Data Network (AISDN),
Composite Communication System (CCS), Versatile Communication
System Mk III, Advanced VLF Demodulator, Gigabit Ethernet Ship
Data Network (SDN) and Advanced Composite Communication
System (ACCS). Composite Communication Systems from BEL are
available on nearly all Indian Naval ships and submarines that have
been constructed in India or made for India by foreign shipyards.
The systems are designed in-house meeting all the requirements of
the ‘Make in India Initiative’ including engagement with MSMEs. A
Multi-services Shipboard Network titled Modular Data Bus (MDB) /
Ship Data Network (SDN) is being supplied to Indian Naval ships for
the last three decades. This system is designed to converge all voice
traffic, real-time video and traditional data communications onto a
single broadband infrastructure. It provides a means of transporting
multiplexed digital communications between multiple data sources
and sinks namely Radars, Sonars, Fire Control Systems, EW Systems,
Combat Management Systems (CMS) and other equipment onboard
which provide ship’s house-holding data.
BEL is now planning to develop and supply Integrated Platform
Management Systems for Indian Naval ships and submarines based on
the knowledge and experience gained in Ship Data Network.

BEL has been supplying various EW systems to the Indian Navy
for the last over 25 years for small, medium and large ships and
submarines and airborne platforms. BEL has also been supplying
Combat Management Systems to almost all types of ships for the last
over 20 years. BEL is now in the process of developing state-of-the-art
Radios for Navy in partnership with the DRDO.

Some of the important projects that BEL is doing for the Indian Air Force
as Offset exports are AVRO Aircraft Replacement programme, Survey
and Target Towing Aircraft programme, Medium Range Maritime
Reconnaissance Aircraft programme, Rafale Aircraft programme, and
various EW programmes. Seven of BEL’s Strategic Business Units are
certified for AS9100 Rev C Aerospace standard.

BEL has installed a chain of static radars to strengthen the
surveillance of the country’s over 7,500-km-long coastline. The Coastal
Surveillance System developed by BEL for the Indian Coast Guard
has already been exported to neighbouring countries in different
configurations and is now being offered to
other countries as well for generating export
business.

The Bengaluru unit of BEL has been instrumental in engineering,
manufacturing and supply of products like Radar Warning Receiver,
Avionics Package Components, e.g. Digital Flight Control Computer,
Air Data Computer, Function Sensor Display Unit, Stores Interface Box,

BEL is working on the Naval missile
programme, LRSAM, along with DRDO.
The Company has also designed and
manufactured
products
for
civilian
applications like Integrated Fish Finder and
Navigation Guidance System and Vessel
Identification System besides contributing
to Tsunami warning system through satellite
communications.
Please tell us about BEL’s ongoing
projects in connection with India’s missile
programme
BEL has been actively involved in the
development of Akash, the first indigenously
developed air defence missile system in
our country. It is realised by DRDO with
support from BEL, BDL and private players.
It is a massive, state-of-the-art missile
system, which has been developed through
professional project management spearheaded by BEL. While the
Radars, Control Centres, Simulators, associated maintenance vehicles
and the integrated software for the system are supplied by BEL, the
missiles are from BDL, Squadron Control Centre is from ECIL and the
Launchers are supplied by Tata Power SED and L&T.
With the weapon system expertise gained in Akash, BEL is geared up
for futuristic programmes like the Quick Response Surface to Air Missile
(QRSAM), Medium Range SAM (MRSAM), Long Range SAM, Akash–NG,
etc and can execute them as turnkey projects. BEL is already nominated
as a Lead System Integrator for the realisation of QR SAM programme.
BEL is setting up a huge Defence Systems Integration Complex in 1,000
acres of land at Palasamudram, Ananthapur, Andhra Pradesh, with an
investment of Rs.500 crores to undertake manufacture of all electronic
sub-systems for SAM projects and weapon system integration projects.
Can you throw some light on the projects BEL is carrying out for
the modernisation of the Indian Air Force? Also please tell us
about your latest radar programmes.

Pylon Interface Box, etc in large numbers to HAL/ Indian Air Force. BEL
is also exploring both indigenous development options / collaboration
with foreign partners for servicing the EW suite requirement of various
other air / helicopter platforms. BEL is involved in the development
of payloads for RUSTAM UAV along with DRDO and other similar
programmes.
BEL’s Ghaziabad Unit is involved in supplying the IFF Mk IX
(Identification Friend and Foe) systems for Boeing aircraft for the Navy.
It is developing the IFF Mk XII systems which will be used in all military
aircraft.
BEL’s Chennai Unit manufactures the Compact Multipurpose
Advanced Stabilised Platform (CoMPASS), which is a highly stabilised,
multi-sensor, electro-optical payload having Electro Optic elements
like Thermal Imager, Colour TV Camera, Laser Range Finder/Designator.
Till now, the Unit has supplied these systems for Advanced Light
Helicopter and Mi 17 platforms.
In the field of radars, BEL has successfully inducted Rohini’s variant
3D-Tactical Control Radar in the Indian Army and Revathi in the Indian
Navy. Similarly, the 3-D portable radar, Aslesha, is a great success.
BEL has secured business of its variant called Bharani-II. BEL is also
developing the mountain version of Aslesha radar, Aslesha Mk-II.
New developments with DRDO are in the field of 4 Dimensional,
Medium Range, Fully Active Phased Array Radars like Arudhra Radar,
Mountain Radar and Ashwini Radar. BEL is also working with Thales
through the Joint Venture Company, BEL Thales Systems Limited, on
the development of Long Range High Power Radar and Multi Function
Radar, Pharos.
BEL has added another feather to its cap with the development and
successful trials of Weapon Locating Radar (WLR), a field artillery radar
system capable of locating enemy artillery batteries or shell-firing
guns, mortars and rocket launchers with great precision and guiding
own artillery fire to neutralise the enemy targets.

BEL

Getting to the core
of Electro Optics

Introduction
Night Vision Devices (NVDs) work by collecting tiny amounts of light,
imperceptible to the human eye, and amplifying it to a point we
can easily see an image. NVDs gather ambient reflected light which
emanates when starlight or moonlight falls on to an object. The front
lens receives the reflected light made up of photons and sends it into an
Image Intensifier Tube (II Tube). The light first falls on the Photocathode
tube that changes the photons into electrons. The electrons are
then passed on through a Micro Channel Plate (MCP), wherein their
numbers are amplified through an electrical and chemical process. The
electrons are then impinged against a phosphorus screen that changes
the amplified electrons back into visible light (image), which is seen
through the eyepiece. The image will be seen as a clear, green-hued,
amplified, re-creation of the scene being observed.
II Tube Generations
Night Vision and Electronic Sensors Directorate of the US Army has
classified image intensifiers as Gen I, Gen II, Gen III, etc, based on the
changes happening in manufacturing technologies. Generation I had
a low gain and no MCP. Image intensifiers with MCP were subsequently
developed and called Generation II. Both these had the Photo Cathode
made of multi alkali material. Next came the image intensifiers which
used GaAs as cathode
material and a filmy
layer coating on MCP,
termed as Generation
III. The definition of
Generation IV would
be
an
unfilmed
MCP in the image
intensifier. These are
all technical issues,
they tell how image
intensifiers
are
produced, but not
how they perform.
Innovations
in
photocathode
t e c h n o l o g y
significantly reduced
the tube’s noise and
increased the signal to noise ratio which is the undisputed characteristic
to describe the low light level performance of an Image Intensifier Tube.
The US government has recognised the fact that technology employed
by different manufacturers varies, and itself makes little difference as
long as an operator can see clearly at night.
Performance criterion of II Tubes
The generation number tells only how an image intensifier is
manufactured. It does not tell anything about the performance of a
tube. By 2001, the United States federal government concluded that
a tube’s ‘generation’ was not a determining factor of a tube’s global
performance, and therefore the term was eliminated as a basis of
export regulations. Consequently, the United States has based its
export regulations not on the generation, but on a calculated factor
called figure of merit (FOM). FOM is an abstract measure of image
intensifier performance, derived from the number of line pairs per
millimetre (resolution) multiplied by the tube’s signal-to-noise ratio.
In India, there is still fascination about the generation of an Image
Intensifier Tube. But one should realise that a reference to generation is
nothing more than a marketing tool. Generation is not an assurance of
performance or quality, says Mr M V Raja Sekhar, CTO (Electro Optics &
Lasers), BEL.
Photonis, a world leader in night vision technologies, classifies its
image intensifiers as Super Gen, Hyper Gen, XD-4, XR-5, etc, based on

FOM. Night vision products of Photonis are in use at various NATO
affiliates and are largely deployed worldwide.
The Indian Army has understood the importance of FOM and all its
recently released Request for Information (RFI)/Request for Proposals
(RFP) for Night Vision Devices specifically mention the required FOM.
BEL Optronic Devices Ltd (BELOP) II Tube manufacturing facility
BEL Optronic Devices Ltd (BELOP) — formerly BEL DELFT — a fully
owned subsidiary of BEL started manufacturing of 2nd Generation
I m a g e
Intensifiers
in
collaboration
with and as a
Joint
Venture
with BV DELFT
Netherlands in
the year 1994,
as directed by
the Ministry of
Defence.
This
was
aimed
at
having
indigenous
capability in India for such critical technologies. Subsequently, the
technology was upgraded to Super Generation and Hyper Generation
grade with in-house developments.
In 2012, the plant was upgraded to produce XD-4 II Tubes with
technical
know-how
from Photonis,
France,
and
about 40,000
tubes
were
supplied.
The
plant
is
presently
b e i n g
upgraded
to
XR-5
grade with a
capacity
to
produce more
than
30,000
Image Intensifier Tubes per year. BEL also has plans to produce MCP
indigenously with ToT from Photonis once the XR-5 is fully established.
The plant set up by BELOP is a state-of-the-art facility with a huge
investment exceeding Rs 500 crores built on a total area of 13,608 sq
mt and the built-up area of 8,650 sq mt. It has a workforce of about 130
permanent employees besides contract staff. There are more than 200
processes involved in the manufacture of XR-5 Image Intensifier Tubes
and are controlled and monitored by highly qualified and competent
engineers. BELOP has also established advanced test facilities to ensure
quality and reliability of the II Tubes. BELOP is ISO 9001:2008 certified.
India is today one of the few countries in the world possessing this
highly guarded technology.
This facility is an asset worth mentioning among the top OEMs
of II Tubes in the world and thus, provides the following strategic
advantages to India:
l National asset for indigenous manufacture of II Tube
l Prompt and quick supplies
l Effective product support of Passive Night Vision Devices with 		
indigenous supplier of spares for II Tubes
l No necessity of End User Import and Monitoring License for II 		
Tubes procurement by OEMs of PNVDs.

BRAHMOS

On Target from Sea to Land
The Navy conducted the latest test firing of the versatile weapon off
the shore of Andaman and Nicobar Islands. The advanced land-attack
variant of the missile, installed on naval warship INS Teg, was fired at
a target positioned on an island among a group of other targets. The
missile destroyed the locked in target with impeccable accuracy. This
successful test put India in the elite league of countries – the US, Russia,
Britain and China – having similar strike capability. The formidable
BrahMos is one of the most sought-after defence products from India.
Development, Trials
The multi-role BrahMos has several variants, including the shiplaunched, surface-launched, submarine-launched, air-launched and
the futuristic BrahMos-II(K) hypersonic variant.
BrahMos has the capability of attacking sea and land-based targets
by flying as low as 5 metres in altitude and the maximum altitude it
can achieve is 14 kilometres. The missile’s earlier strike range, fixed
at 290-km, has now been enhanced to over 450-km following India’s
joining of the Missile Technology Control Regime in June 2016. The
ship-launched and land-based missiles can carry a 200-kg warhead,
whereas the air-launched BrahMos can carry a 300-kg warhead. The
missile has a two-stage propulsion system, with a solid-propellant
rocket for initial acceleration and a liquid-fuelled ramjet for sustained
supersonic cruise.

S. K. MISHRA (CEO & MD, Brahmos Aerospace)
India’s defence capabilities and the Make in India initiative received a
major boost when the Indian Navy successfully test fired the supersonic
BrahMos land-attack cruise missile from a guided missile frigate in the
Bay of Bengal on April 21.
The formidable weapon was fired from INS Teg. “This successful
maiden firing of BrahMos Land Attack Supersonic Cruise Missile
significantly enhances the prowess of Indian Navy and has placed India
in the club of a select few nations,” said a top Navy official. “The missile
provides Indian warships the capability to precisely neutralize selected
targets deep inland, far away from the coast, from stand-off ranges at
sea,” said another Navy personnel.
Indian Navy has equipped over 10 of its warships with the anti-ship
version of BrahMos, which flies almost three times the speed of sound
at Mach 2.8. The Indian Army has inducted three BrahMos regiments,
with the fourth regiment being steadily operationalised. The IAF,
meanwhile, is all set to arm its Sukhoi-30MKI strike fighters with the
air-to-ground variant of the tactical weapon, the live trials for which is
expected to start soon.
The world-class BrahMos Weapon System has been jointly
developed by India and Russia. It is a joint venture between the Russian
Federation’s NPO Mashinostroeyenia (NPOM) and India’s Defence
Research and Development Organisation (DRDO) which have together
formed BrahMos Aerospace. The name BrahMos is derived from the
Brahmaputra river of India and Moskva river of Russia.

Scientists are now working on the futuristic BrahMos-II(K) which
would attain speeds of up to Mach 7, and BrahMos-NG (Next Generation)
– a lighter and smarter variant of the lethal weapon. BrahMos-II will be
developed as a hypersonic missile, and having a speed of Mach 7, it will
have double the speed of the current BrahMos, and will be the fastest
cruise missile in the world. Development of this advanced weapon
could take 7-8 years to complete. BrahMos-NG (Next Generation)
will be a miniature version of the existing BrahMos. Having the same
range as the original BrahMos, it will have a top cruising speed of Mach
3.5 and will weigh around 1.5 tons, with a length of 5 metres and 50
cm in diameter. The new BrahMos-NG would be almost 50 per cent
lighter and three meters shorter than its predecessor. BrahMos, since
its conception, has undergone several test trials. The multi-mission
weapon was first test-fired on June 21, 2001 from the Integrated Test
Range (ITR), Chandipur, Odisha in a vertical launch configuration.
The next test was done in June 2004 when it was fired from a mobile
launcher.
In March 2008, the missile was test fired from Indian Navy’s destroyer

INS Rajput. Another test was done from INS Ranvir in December 2008.
The BrahMos Weapon Complex was inducted in the Indian Navy in
2005. The missile system was first configured with the INS Rajput.
The Army variant’s first successful test was conducted in December
2004 at a test range in Pokharan and then in 2007. The Army inducted
the weapon in 2007.
In March 2010, the missile struck a free-floating ship in a test
firing and in September, it achieved a world record by being tested
successfully at supersonic speeds in steep dive mode.
Another crucial test was carried out in October 2012, when the
weapon was fired from INS Teg. This was the first time when the missile
was equipped with satellite navigation system. The first submarine
launch was done in March 2013 off the Bay of Bengal. In future, the
missiles would be configured in such a way that it would be possible to
launch BrahMos from the submarine’s torpedo tube itself.
On July 8, 2014, BrahMos Aerospace conducted the 44th test launch
of the missile from the ITR at a target designated 290 km away. It was
the first test of the missile in supersonic steep dive mode against a
hidden land target using a new Indian software algorithm and multiple
satellite navigation systems for guidance, without the usual homing
system. The new navigation system uses an Indian chip called G3OM
(GPS, GLONASS, GAGAN on a Module). The system weighs around 17
grams, and gives deadly accuracy of up to one metre using Indian, US
and Russian navigation satellites. The system can be used in tandem
with and Inertial Navigation System (INS) to provide high-accuracy
targeting without using any seeker. BrahMos is the only supersonic
cruise missile in the world that can lock in on a target amid a flurry of
bogeys and engaging the selected target.
MTCR
India gained entry into the 34-nation Missile Technology Control
Regime (MTCR) in June 2016, which “removed the caps” on the missile’s
range. Now, India and Russia are planning to jointly develop a new
generation of BrahMos missiles with 600 km-plus range and an ability
to hit protected targets with pinpoint accuracy. The upgrade will be
applied to all existing BrahMos missiles as well.

BDL Guides the
Missiles for India
has been upgraded to Konkurs - M ATGM with a tandem warhead,
with a similar advantage. This has led to providing more teeth to the
soldier on the battlefield and mechanized infantry forces. BDL is the
lead integrator of the Akash Weapon System (AWS). The Indian Army
had placed orders worth Rs 14,180 crore on BDL during 2011 for the
supply of the Akash Weapon System. The AWS was inducted into the
Indian Army on May 5, 2015.

IMDEX Asia 2017
Indian Flag Flies High

Guided Growth
BDL achieved a record sales turnover of Rs 4,163. 58 crore for the year
2015 -16 and has been growing in the past four years with annual
growth rate of 44 per cent. A dividend of Rs 168. 97 crore for the year
2015 - 16 was paid by the Company to the Government of India.

V. V. Udaya Bhaskar
Chairman and Managing Director, BDL

W

hen India decided to develop indigenous, sophisticated and
contemporary missiles through the Integrated Guided Missile
Development Programme (IGMDP), BDL came forward to
closely involve with it. Thus, BDL became the Prime Production
Agency for guided missiles and allied defence equipment. This opened
up a plethora of opportunities to assimilate advanced manufacturing
and programme management technologies and skills. BDL rose to
the needs of the Concurrent Engineering Approach adopted by DRDO
in IGMDP, to become an important and competent partner in these
projects.
Now BDL is a Miniratna Category - I Public Sector Enterprise and it
is amongst a few industries in the world having capabilities to produce
state-of-the-art guided weapon systems.
Bharat Dynamics Limited (BDL), a Government of India Enterprise
under the Ministry of Defence was established in Hyderabad in 1970
to be a manufacturing base for guided missiles and allied defence
equipment. Nurtured by a pool of talented engineers drawn from
DRDO and aerospace industries, BDL began its journey by producing
the 1st Generation Anti -Tank Guided Missile (ATGM) - the French
SS11B1. On successful completion of the SS11B1 project, BDL
embarked on production of second generation ATGMs – the French
MILAN - 2 and Russian Konkurs. These projects were taken up under
licensed production with technical collaboration from M/s. Euromissile,
France and M/s. KBP, Tula, Russia respectively.
These products covered a broad spectrum of the requirements
of the Indian Army’s infantry and mechanized infantry forces. The
production process at BDL with a phase-wise transfer-of-technology,
laying emphasis on indigenization, has enabled its engineers to gain
deep insight into the design concepts and system engineering of
ATGMs.
BDL has been working closely with the user as well as the OEM
in the upgradation of ATGMs to the class of tandem warhead ATGMs.
MILAN - 2 has been upgraded to MILAN - 2T with a tandem warhead to
defeat the ERA fitted to modern battle tanks. Similarly, Konkurs ATGM

The Company is poised to enter new avenues of manufacturing,
covering a wide range of weapon systems such as Surface-to- Air
Missiles, Air Defence Systems, Heavy Weight Torpedoes, Air-to-Air
Missiles etc., making it a world-class defence equipment manufacturer.
BDL has also entered into the area of refurbishment and life extension
of missiles. In pursuit of producing latest technology products, BDL
is establishing facilities for 3rd Generation ATGMs and expected to
commence production within next year. Presently, BDL has three
manufacturing units. The first unit is co-located with its Corporate
Office at Hyderabad, the second one in Bhanur in Telangana and
the third unit, which is dedicated exclusively to the manufacture of
underwater weapons, is at Visakhapatnam in Andhra Pradesh.
New Territories

A record number of Chiefs of Navy, Directors-General of Coast
Guard and heads of maritime agencies and representatives
from other navies and Coast Guards will be taking part in the
discussions at IMDEX Asia 2017 at Singapore from May 16 to
18. Together with the record number of warships taking part in
IMDEX Asia, they represent the largest participation by maritime
and naval forces in the show’s history and highlight the pressing
maritime security and defence issues facing the global naval
community.
India’s presence will be marked by prestigious firms including
Bharat Dynamics Ltd, BEL, Brahmos Aerospace, Defence
Exhibition Organisation, Garden Reach Shipbuilders and

Engineers Ltd, Goa Shipyard Ltd, Larsen & Toubro, Mazagon
Shipbuilders Ltd and Ordnance Factory Board. Aeromag Asia is
a media partner for the event.
Two IMDEX Asia strategic high-level conferences – the
International Maritime Security Conference (IMSC 2017) and
the International Naval Engineering Conference @ IMDEX Asia
(INEC@IMDEX Asia 2017) – will also gather leading experts and
academia from around the world to discuss pressing maritime
security issues, as well as present the latest technologies on
naval platform design and developments.

and Bhanur Unit have been accreditated with ISO / IEC 17025 : 2005
(NABL) Certification in the discipline of Electro-Technical calibration
of Electronic Measuring Equipment. All three Units of BDL viz.,
Kanchanbagh, Bhanur and Visakhapatnam Units have been certified
with ISO : 14001:2004 Environmental Management System.

Promotion of industrial safety, health and environment cleanliness is
meticulously followed by BDL and all statutory obligations are complied
with. Industrial Safety and Explosive Safety Committee meetings are
held at regular intervals for reviewing and monitoring safety aspects.
BDL has been maintaining a clean and green environment at all
its manufacturing units. Clean surroundings, green environment,
stringent pollution control measures, zero effluent discharge, energy
conservation, systematic management and disposal of hazardous and
other forms of wastes and several other endeavours have become a
part of the well-established environmental management system.
Led by luminaries like Dr Krishna Menon, Dr Raja Ramanna, Air Vice
Marshal Dastur and a host of other brilliant scientists and engineers in
the past, the Company is presently headed by Shri V. Udaya Bhaskar as
the Chairman and Managing Director.

As a part of the expansion plan, BDL is setting up two more units - one
at Amravati District in Maharashtra and another one at Ibrahimpatnam
in Telangana state. At its Amravati Unit, BDL plans to produce Very
Short Range Air Defence Missile (VSHORAD). The unit is spread over an
area of about 530 acres. At its Ibrahimpatnam Unit, the Company plans
to set up a Surface- to-Air Missile Defence Project. The unit is spread
over an area of about 630 acres. The test facilities required for SAMs,
ATGMs are being established to meet the future requirements. Most
of the products of the company are single shot devices, which call for
utmost quality and reliability. Quality Policies have been laid out to
achieve this objective with an emphasis on ensuring quality right from
basic input levels till the realization of the final product.
MILAN Division and Bhanur Unit of BDL have been certified with
AS 9100C Aerospace Quality Management System certificate. All
other Production Divisions have been certified with ISO 9001: 2008
Quality Management System. The Electronics Labs of MILAN Division

Rich Capabilities
Nurturing human resources is seen as one of the primary objectives
of the Company. The organisation has a well- established in-house
Training Centre where training is imparted to the employees and
executives on a wide spectrum of areas in tune with their training
needs. Cost reduction has always been one of the thrust areas at BDL.
Several cost reduction measures have been initiated by the company.
The pursuit has resulted in reduction in production cost, benchmarking
of productivity norms and modernization of management system.

GRSE

Smooth Sailing So Far

T

he genesis of Garden Reach Shipbuilders & Engineers Ltd. (GRSE)
dates back to 1884 when the firm started its journey as a small
workshop to repair vessels of River Steam Navigation Company.
The Company was taken over by the Government of India in 1960 and
there was no looking back since then. GRSE was conferred the status of
Mini Ratna Category 1 Company in 2006.
GRSE’s primary role has been building warships and other vessels
for the Indian Navy and the Indian Coast Guard. Over the years, GRSE
has established well-proven capabilities for in-house ship design and
shipbuilding and has made significant contributions to the success of
indigenous warship construction programme. GRSE has emerged as a
leading shipyard of India, building a wide array of vessels, from stateof-the art Fast Attack Crafts to world-class Stealth Frigates. Apart from
shipbuilding and ship repair, GRSE has also diversified into engineering
business with a product profile of pre-fabricated steel bridges, various
deck machinery and assembly/testing/overhauling of MTU Diesel
Engines.
The first indigenous warship of our country, ‘INS AJAY’, was built
by GRSE in 1961. The first-ever warship built for export by India, the
offshore patrol vessel CGS Barracuda, was also built by the firm for
Mauritius. This ship was commissioned on March 12, 2015 - the National
Day of Mauritius - at Port Louis, Mauritius, in the presence of the Prime
Ministers of India and Mauritius.
Since 1960, a total of 99 ships have been built and delivered by
GRSE to Indian Navy, Indian Coast Guard and Mauritius Coast Guard.
These include Frigates, ASW Corvettes, Missile Corvettes, Tanker,
Landing Ships, Landing Craft Utility, Fast Attack Crafts, Survey Vessels,
Offshore Patrol Vessel and many other types of ships.
GRSE has been consistently making profits and paying dividend
to the Government of India for the last 23 years - since 1993-94. The

Commissioning of Mauritius OPV CGS Barracuda at Port Louis in the
August presence of Hon'ble Prime Minister of India,
Shri Narendra Modi and the Hon'ble Prime Minister of Mauritius,
Sir Anerood Jugnauth
company was presented with the ‘Best-performing defence shipyard
award’ for 2012-13 and 2013-14 by the Defence Minister on January 27,
2016. GRSE had earlier received the same award for 2010-11 and 201112. Thus, GRSE has the unique distinction of being the ‘Best-performing
defence shipyard’ for four years in a row.
GRSE has won the prestigious Defence Minister’s Awards for Import
Substitution in developing critical marine systems such as ‘Helicopter
traversing system’ and innovation in ‘Design & manufacturing of
double lane pre-fabricated steel bridge.’

Integrated Shipbuilding Facility

Full Steam Ahead

business.

GRSE has made tremendous strides in recent years and the
company feels its future business prospects are bright. INS Kamorta,
the first ASW Corvette delivered by GRSE, is performing very well and
generating keen interest among Navies across the world. The second
vessel of the class, INS Kadmatt, has also been delivered. Similarly, the
successful delivery of ‘Barracuda’ to Mauritius has evoked tremendous
interest in neighbouring countries. Many countries are now showing
interest in building warships in India.

State-of-the-art Facilities

GRSE is following a well-laid-out blueprint for growth, expansion
and diversification to meet the future defence needs of the country.
Towards this end, the company acquired Raja Bagan Dockyard in
July 2006 from CIWTC to establish a dedicated facility for small ship

P17A – Advanced Stealth Frigate

The shipyard has completed a modernization project with an aim to
build quality ships in reduced timeframe with Modular Construction
Technology. The modernization project has created state-of-the-art
shipbuilding facilities comprising a 10,000-ton dry dock, a 4,500ton inclined berth and a large module hall with sliding roof for
consolidation of mega-hull blocks. All the three major facilities are colocated and covered by a giant Goliath Crane of 250-ton capacity, to
provide modern infrastructure for Integrated Modular Construction.
Thus, GRSE has created excellent infrastructure and capabilities
for in-house design and construction of a wide range of sophisticated
warships from fast Attack Crafts
to Frigates, to fully meet the
needs of modern warships for
Indian Navy and Indian Coast
Guard. The modernization has
created necessary infrastructure
for construction of state- of-theart Frigates and Destroyers in
GRSE. This has paved the way for
executing the order for supersophisticated Frigates under
Project P-17A. The capabilities
created by GRSE and recent
landmark achievements in the
area of warship design and
construction have created the
conditions for good future
business prospects for GRSE.
GRSE has achieved the
distinction of making the first
warship to be exported by India.

CGS Barracuda exported to Mauritius was specifically designed inhouse by GRSE to perform multiple roles as specified by the customer,
National Coast Guard of Mauritius. The ship has opened a new line of
Off-shore Patrol Vessel designed for multiple roles. Many countries
have evinced keen interest in such ships. GRSE has gained considerable
experience while building this first export war vessel of the country.
Further, warships built by the company have participated in
international exhibitions and received rave reviews. Based on the
responses and interactions, GRSE feels there is a market for its products
in the developing nations of Far East, Africa, Middle East and Latin
America.
Buoyed by the response to its products, GRSE is concentrating
with a focused agenda on the export market for its products such as
Landing Ship Tank, Fast Attack Crafts, Offshore Patrol Vessels, Inshore
Patrol Vessels and Pre-fabricated Steel Bridges. GRSE has made the
initial inroads into the export market by delivering CGS Barracuda
to Mauritius. This achievement is a step in GRSE’s efforts to realise
the Prime Minister’s dream of Make in India, not only to meet the
requirement of our armed forces, but also to export warships to friendly
foreign nations.
With proven capabilities to design and build state-of- the art
warships and a robust order book, GRSE is now poised to grow into
a major shipbuilding company. It is actively pursuing the goal of
becoming an integral part of defence preparedness of the country,
aimed at self-reliance. GRSE’s aim is to become a leading shipbuilding
yard as well as multi-dimensional engineering company with high
quality, competitive prices and timely delivery as hallmarks. The
company has embarked upon a variety of initiatives to meet these
challenges. Some of these initiatives are technology and infrastructure
upgradation, process improvements, skill development of human
resources, expansion and development of vendor base and increased
focus towards customer satisfaction.

Elbit to Showcase Advanced
Maritime Solutions at IMDEX

IAI signs largest contract with
India worth almost $2 Billion

Over $1.6 billion contract for MRSAM Air &
Missile Defense System for the Indian Army
is considered to be the largest defense
contract in Israel’s Defense Industries’
history

T

he company will present a live demonstration and mission
performance of the Seagull™ USV Platform from Singapore,
sailing at Haifa Bay, Israel

Elbit Systems will present an array of its innovative maritime
solutions at the IMDEX 2017 exhibition in Singapore. The exhibit will
take place between 16-18 May (Booth M22).
Visitors to the booth will be able to view a live demonstration
during which the Seagull platform will be remotely operated sailing in
the Haifa Bay, Israel. Controlled via Satellite Communication (SATCOM)
the Seagull will perform operational missions, by using control consoles
situated in the Elbit Systems booth.
Among the systems presented at the company booth visitors can
also view EW solutions, unmanned systems for maritime operations,
advanced payloads and the coastal and marine C4ISR systems for the
first time. The vast array of Elbit Systems’ solutions underscores its
significant portfolio for a growing naval and maritime business line.
Also presented at the Company booth:
Intelligence & Reconnaissance systems
Skylark™ C - Ship-borne Mini UAS (showcased in full 1:1 size) is a new
highly autonomous mini Unmanned Aircraft System (UAS) specifically
designed and built for the full range of ship-based applications, that can
be deployed and retrieved in less than 15 minutes. Mission effective,
with highly autonomous flight capability, Skylark C incorporates an
electrically-propelled air vehicle with a very low visual and acoustic
signature, making it an ideal solution for covert operations.
The aerial vehicle utilizes Elbit Systems’ industry-leading UAS
technology and know-how, featuring an advanced inertial navigation
system (INS) and a stabilized electro-optical (EO) payload with a high
resolution thermal imager and color daylight camera that enables
continuous day/night monitoring in diverse weather conditions.

Seagull™(USV model and remote live demonstration). A multimission, 12 meter autonomous Unmanned Surface Vessel (USV) system,
Seagull is equipped to perform versatile missions with modular payload
suites such as dipping sonar and torpedoes to detect and engage
submarines, towed side scan sonar/ SAS and mine identification and
neutralization payloads. The Seagull USV is also designed to carry out
unmanned maritime missions such as protection of critical sea areas,
electronic warfare, hydrographical survey missions and more. Seagull
can be operated from manned ships or from the shore.

Israel Aerospace Industries (IAI) announced that the company has
been awarded contracts in India totaling almost $2.0 billion. In a
mega-contract worth over $1.6 billion, considered to be the largest
defense contract in Israel’s Defense Industries’ history, IAI will provide
an advanced MRSAM air & missile defense systems to the Indian Army.
The company will also supply additional LRSAM air & missile
defense systems for the first build in India Indian aircraft carrier.
MRSAM is an advanced ground breaking air and missile defense
system that provides the ultimate protection against a variety of aerial
threats. In its existing version, MRSAM is operational with the Indian Air
Force, Indian Navy and Israel Defense Forces. The system includes an
advanced phased-array radar, command and control, mobile launchers
and missiles with advanced RF seekers. MRSAM was developed
jointly for the Indian Army by IAI and India’s Defense Research and
Development Organization (DRDO) in collaboration with RAFAEL and
IAI/Elta, and worked with various Indian companies including BEL, L&T,
BDL and other private vendors.

Joseph Weiss, IAI’s President and CEO, said: “Over the past 25 years,
IAI has worked with the Indian defense industries and armed forces in
many areas as part of our strategic partnership. The current contracts
represent an enormous expression of confidence by the Government
of India in IAI’s capabilities and advanced technologies which are being
developed with our local partners as part of the Indian Government’s
‘Make in India’ policy. We continue to stand with our partners in India
at the forefront of technology for the defense and security of both
our countries.” Weiss added: “this contract award also recognizes the
professionalism of all of Israel’s defense industries. We at IAI are proud
to be leading this flagship project after a long and joint development
process.”
Boaz Levi, Executive Vice President and General Manager of
Systems, Missiles & Space Group said: “Along with our partner in India,
we will supply to the Indian Army an advanced, sophisticated and
innovative system that will provide the best operational solution. This
complex development, reflects technological innovation, creativity,
vision and remarkable personal dedication of all those involved in the
development of the system both in Israel and India”.

Security and Defence
Rise to the Top of
Asia’s Maritime Agenda

RAFAEL
to Showcase Advanced

The two IMDEX Asia strategic highlevel conferences – the International
Maritime Security Conference (IMSC
2017) and the International Naval
Engineering Conference @ IMDEX Asia
(INEC@IMDEX Asia 2017) – will also
gather leading experts and academia
from around the world to discuss such
pressing issues, as well as present the
latest technologies on naval platform
design and developments.

Maritime systems at IMDEX
Rafael Advanced Defense Systems Ltd will present various Maritime
Defence Systems at IMDEX 2017.
Rafael will present the following systems:
Naval air defence:
q C-DOME - a Naval Air Defense System designed to effectively
protect combat vessels against a large set of modern threats, using the
combat-proven Iron Dome interceptor with over 1500 interceptions in
combat.
Unmanned Surface Vessel:
q PROTECTOR - Unmanned Integrated Naval Combat System
carrying various mission modules including missile launcher, EW, ISTAR
and more.

Soft-kill naval vessel protection:
q SEWS-DV – Digital shipborne electronic warfare suite
q C-GEM - Shipborne Off-Board Active Decoy against current and
new generation anti-ship missiles

International Maritime
Conference (IMSC 2017)

Underwater Systems:
q
q
q
q

FLOATLINK - Submarine Navigation & Communication buoy
SUBSCUT- Counter-Torpedo systems
LESCUTCounter-Torpedo systems
TORBUSTER- Combined Soft Kill / Hard Kill Torpedo Decoy

Naval Weapon Station:
q TYPHOON MLS ER/ NLOS - Naval Remote-controlled Weapon
Stations with Spike missile launcher for ranges of 8 km and 30km.
Leck Chet Lam
Managing Director, Experia Events

T

he strategic importance of the Asia-Pacific region’s vital waterways
continues to grow, driven by a rising wave of opportunities
including booming maritime trade and economic growth.
Shipping traffic in the Straits of Malacca and Singapore, already among
the world’s busiest shipping lanes, rose 3.4% to a new record in 2016,
its fifth consecutive year of growth. More than 50 percent of global
container trafﬁc now passes through the Asia-Pacific region, with
about US$5 trillion, or one-third of global ship-borne trade passing
through the South China Sea.
Nations across the region are ramping up their maritime security
and defence capabilities to safeguard growth, and ensure access to the
South China Sea’s wealth of riches. Approximately 11 billion barrels of
oil and 190 trillion cubic feet of natural gas in proved and probable
reserves sit under the seabed, while fishing is a major industry that
employs more than 3.7 million people and generates billions of dollars
every year. The region also has significant environmental value, being
richer in biodiversity than nearly any other marine ecosystem on the
planet. Drawn by the region’s economic growth and the increase in
the number of ships traversing the trade routes, piracy incidents have
increased by nearly 30% from 2010 to 2014 even as the worldwide total
fell by 45%.
All of these developments, both positive and negative, underscore
the critical need to safeguard the region’s vital maritime trade flows
through maritime security and defence cooperation. This has led to
the increasingly important role of neutral platforms like IMDEX Asia
in facilitating key discussions around regional maritime cooperation.
A record number of Chiefs of Navy, Directors-General of Coast Guard,
and heads of maritime agencies, and representatives from other navies
and Coast Guards, will be taking part in these discussions at IMDEX
Asia 2017. Together with the record number of warships taking part in
IMDEX Asia, they represent the largest participation by maritime and
naval forces in the show’s history, and highlight the pressing maritime
security and defence issues facing the global naval community.

Security

The IMSC is a platform for Chiefs of
Navy and Directors-General of Coast
Guards around the world to discuss
threats to maritime security and safety,
as well as develop frameworks and
solutions to deal with the security
challenges that threaten and disrupt
sea lines of communication. The fifth
edition of the conference is themed
“Safe and Secure Seas: A Vision for a
Maritime Region”, focusing on a cooperative security approach to
create critical capabilities that will enhance the safety of our complex
maritime landscape. The conference will feature two interesting panels
that highlight this issue: Pursuing Common Maritime Objectives and
Responding to Transnational Maritime Security Threats.
International Naval Engineering Conference @ IMDEX Asia 2017
(INEC@IMDEX Asia 2017)
IMDEX Asia will once again play host to the Asian edition of the
prestigious International Naval Engineering Conference. With its
attendant naval delegations, industry participation and trade visitors,
INEC@IMDEX Asia 2017 will generate high level exchanges and
discussions on a wide range of naval technical topics relevant to the
Asia Pacific region. The theme at this third edition is “Robust Designs,
Flexible Capabilities”, and the conference will address the multiplying
effect, flexible platforms, underwater technology and effective support
solutions.
With the regional maritime security and defence landscape facing
both rising opportunities and emerging threats, IMDEX Asia’s role in
facilitating these strategic discussions to support the delicate balance
of maritime security and defence in the Asia-Pacific region will become
more crucial than ever.
About IMDEX Asia 2017
Taking place from 16 to 18 May 2017 in Singapore at the Changi
Exhibition Centre, IMDEX Asia 2017 is being held in conjunction
this year with the Republic of Singapore Navy’s 50th anniversary
celebrations.
Organised by Experia Events, IMDEX Asia is supported by the
Republic of Singapore Navy, the Defence Science and Technology
Agency, the Regional Cooperation Agreement on Combating Piracy
and Armed Robbery against Ships in Asia (ReCAAP) and the Maritime
and Port Authority of Singapore (MPA).

ROLLS-ROYCE & GRSE
Agree To assemble MTU
Engines in India

MTU Series 4000 engines for
naval vessels will be assembled
at Diesel Engine Plant in Ranchi
Agreement deepens longstanding co-operation between
MTU and Garden Reach
Shipbuilders & Engineers
Rear Admiral (Retd.) V K Saxena, Chairman and Managing Director of
GRSE and Knut Müller, Head of Marine and Government Business at MTU.

R

olls-Royce and Garden Reach Shipbuilders & Engineers Ltd. (GRSE)
have agreed the final assembly of MTU Series 4000 engines in
India. The 12V and 16V 4000 M90 type engines will be assembled
in GRSE’s Diesel Engine Plant in Ranchi. An option for the local
production of parts in the future was also agreed. The engines have a
rated power of 2,040 and 2,720 kW, respectively, and will be installed
in various naval vessels built by GRSE. The agreement includes the
transfer of MTU technology related to assembly, testing and painting.
GRSE is one of India’s leading shipyards and part of the Indian Ministry
of Defence as a Defense Public Sector Unit (PSU). MTU is a brand of
Rolls-Royce Power Systems.
Rear Admiral (ret.) V K Saxena, Chairman
and Managing Director at GRSE, said: “This
agreement strengthens our long-standing
and successful partnership with MTU. It is an
important contribution to our indigenization
programme in line with the government’s Make
in India strategy. We plan to take forward the
partnership between GRSE and MTU partnership
and to achieve 40 percent indigenous content
progressively for MTU 4000 series engines.”
Praveen Mohan, CEO, MTU India, said: “We are
delighted to continue and deepen our cooperation with GRSE. India is one of the most
important growth markets for MTU. MTU has
demonstrated its commitment to India as a
location for business and investment for many
years through the Engineering & Research
Centre and Global Purchasing Office based
in Pune as well as earlier licence agreements
with GRSE. We look forward to making further
engines in India.”
MTU and GRSE have a long-standing relationship

spanning over three decades which started with the assembly of MTU
Series 538 and 396 engines, also at the Diesel Engine Plant (DEP) in
Ranchi. Since 2004, GRSE assembles Series 4000 engines in India from
components and parts sourced from MTU. The now agreed assembly is
significantly more complex than the work done previously. GRSE’s DEP
has already assembled more than 100 MTU engines.

Defence Shipbuilding:
India, Korea are now partners
sides and will be initially valid for a period of five years and would
be automatically extendable for further successive five-year terms
at a time. The MoU was conceived under the overall umbrella of the
‘Special Strategic Partnership’ between both sides as declared in the
joint statement of the Prime Minister of India and the President of RoK
in May 2015.

I

ndia and the Republic of Korea (RoK) have signed an intergovernmental Memorandum of Understanding (MoU) for Defence
Industry Cooperation in Shipbuilding. The MoU was signed by
Secretary (Defence Production) Shri Ashok Kumar Gupta from the
Indian side and Minister of Defence Acquisition and Programme
Administration (DAPA) Mr Chang Myoung-Jin from the Korean side.
The MoU will strengthen the ‘Make in India’ initiative.
The salient points of the MoU are:
1) Develop and strengthen defence industry cooperation between
India and the Republic of Korea;
2) The two sides will recommend the organisations for collaborating in
the implementation of specific projects;
3) The organisations recommended may conclude separate agreements
(contracts) between them to implement the specific projects &
4) The MoU will come into effect from the date of signing by both

To substantiate the partnership, the two sides had inter-alia
agreed to encourage greater cooperation between their shipyards
in the defence sector. Accordingly, it was decided to sign an intergovernmental MoU on ‘Defence Industry Cooperation in Shipbuilding’.
The Cabinet Committee on Security (CCS) has given its approval for
signing the MoU and also for nominating Hindustan Shipyard Limited
(HSL), Visakhapatnam from the Indian side for the collaboration.
RoK will indicate the name of its recommended organisation for the
collaboration in due course of time.
The cooperation with the recommended Korean shipyard would
enable HSL to upgrade and modernise its facilities and execute naval
shipbuilding projects in a timely and cost-effective manner. HSL would
be able to imbibe the best practices in shipbuilding, leading to effective
project management.
As a result of the proposed partnership, the production of
HSL is expected to grow substantially, leading to creation of more
employment avenues. Further, in consultation with the Korean partner,
it is planned to identify and develop indigenous sources/vendors for
the supply of majority of the material and equipment that would be
needed in cooperative naval projects, thus paving the way for the
development of ancillary industry /maritime cluster in the region.

Foreign Tie-ups to Achieve Self-Reliance

D

The Indian government’s strategy for strengthening the Indian
economy – called “Make in India” – is gaining prominence in India for
all naval and land defence projects. The agreement between MTU and
GRSE is in line with this strategy.

Dr Subhash Bhamre

efence being technology and
innovation- driven, the latest
technology and inventions
are crucial to achieve self-reliance
in the sector. The goal of acquiring
advanced technologies from foreign
countries is pursued through bilateral
arrangements with various countries,
industrial
policy
and
Defence
Procurement Policy, said Minister of
State for Defence Dr Subhash Bhamre
in a written reply to Shri Rajesh Pandey
in the Lok Sabha.

Minister of State for Defence

Defence
Research
and
Development Organisation (DRDO)
has bilateral and multilateral international cooperation with
countries such as Russia, Israel, USA, South Korea, Singapore and UK
for the development of strategic, unique, transformative, advanced
technology / systems / platforms in alignment with ‘Make in India’.
Apart from this, in the last two years, Indo-US Defence Technology and
Trade Initiative (DTTI) and a Joint Working Group (JWG) on Defence
Equipment and Technology Cooperation with Japan have been started
with a view to promote cooperation in the field of defence equipment
and technology.
In order to facilitate collaborations between Indian and foreign
companies so as to have technology transfer from foreign to Indian
companies, Foreign Direct Investment (FDI) policy for defence has

been revised whereby, FDI up to 49% is allowed through automatic
route and beyond that under Government approval route wherever it
is likely to result in access to modern technology or for other reasons to
be recorded. In the Defence Procurement Procedure (DPP) under ‘Buy &
Make (Indian)’ and ‘Buy & Make’ categories of capital acquisition, foreign
companies and Indian companies are encouraged to work together
to produce defence equipment in India as part of Make in India. The
objective of these categories of capital acquisition is to encourage
technology partnerships between Indian and foreign companies.

Ann Wolgers, appointed
as Press Officer at Saab
Defence and Security company Saab has
appointed Ann Wolgers as the new Press
Officer.
Ann Wolgers was most recently
employed at the Swedish Prime Minister’s
Office where she had been Media
Strategist to the Prime Minister Stefan
Löfven.
Ann Wolgers has previously worked as
press secretary to the Swedish Minister
for Enterprise and Innovation, Mikael
Damberg. Ann Wolgers has also worked for
the United Nations in East Timor, the OSCE in Albania and Women’s
Empowerment Projects in Kosovo.

Indian Flag Flies High in
Asia-Pacific

HAL Signs Contract with
Indian Navy & Coast Guard

India has been increasing its engagement in the strategically,
economically and politically crucial area over the last few years. With
the country not pursuing any unilateral or hegemonic policies towards
Southeast Asia, as expressed publicly by its former Prime Minister
Manmohan Singh, who said New Delhi believes that, “Asean centrality
is essential in the evolving regional architecture,” many countries in the
region have expressed opinions supporting the view of the Singapore
stalwart.
Former US President Barack Obama urged India to “act East”
on a number of occasions. The US and India released a joint vision
statement in which they called for “safeguarding maritime security and
ensuring freedom of navigation and over flight throughout the region,
especially in the South China Sea.” Japanese Prime Minister Shinzo
Abe, meanwhile, sees the India-Japan relationship as a “confluence” of
the Indian and Pacific Oceans.
Even China, which has its own big plans in the region and which
many countries in Southeast Asia look at with suspicion, also seems
to be willing to admit to India’s importance. Through their 2008
shared vision document, China and India agreed to “explore … a new
architecture for closer regional cooperation in Asia, and to make joint
efforts for regional integration of Asia.”

I

Admiral Sunil Lanba, PVSM , AVSM, ADC,
Chief of the Naval Staff (CNS)

ndia, a great nation bounded by three very wide and deep water
bodies – Arabian Sea, Bay of Bengal and Indian Ocean – has, over the
years, strangely given less attention to strengthening its maritime
power. However, during the recent years, change is happening at a
rapid pace.
With 93 per cent of India’s oil and over 70 per cent of its trade by
value and 90 per cent by volume being carried by sea, the country has
been giving more importance to this sector. With the oceans around
India turning strategically as well as economically crucial for the great
powers in the region as well as those outside too, India has ventured
to strengthen its Navy by going in for massive expansion of its fleet of
warships and weapons.
India has also been regularly conducting exercises such as the
annual Theatre Level Readiness and Operational Exercise (TROPEX). It
is the largest maritime exercise of the Indian Navy and the latest was
conducted in January-February this year in the Arabian Sea and North
Indian Ocean.
TROPEX-2017 included several new aspects, with the participation
of aircraft carrier Vikramaditya, MiG 29K, P8-I Long Range Maritime
Reconnaissance Aircraft, nuclear submarine Chakra and the latest
platforms such as indigenous Kolkata class stealth destroyers and antisubmarine warfare frigate Kamorta along with 50 ships, submarines
and more than 70 aircraft and assets of Indian Air Force and Indian
Coast Guard.
The exercise validated the Navy’s readiness and capability to meet
various mandated roles, in support of national objectives.
However, such developments have hardly bothered the countries
in Southeast Asia which also border the great oceans as India. In fact,
when the late Lee Kuan Yew, Singapore’s statesman, welcomed India’s
presence in Southeast Asia back in 2007 by noting there was “no fear”
that India had “aggressive intentions,” he was expressing the views of
majority of countries in the region.

However, India does not want the region to be dominated by any
single great power. In line with this view, India has been strengthening
its Naval infrastructure in the strategically located Andaman and
Nicobar Islands, which will allow the country to expand its military
power into the South China Sea. Indian Navy has been cooperating
with its counterparts in the region and elsewhere to take this plan
forward.
India has deep historic and cultural linkages with ASEAN countries
which have been strengthened in the recent past by vibrant economic
engagement and a growing sense of shared maritime destiny. In the
recent past, ASEAN has emerged as one of the largest trading partners
of India, with bilateral trade showing an upward trend every year.
India’s active and positive contribution in numerous ASEAN-led
mechanisms, namely the ASEAN Regional Forum (ARF) and ASEAN
Defence Ministers’ Meeting Plus (ADMM Plus) as well as support
for strengthening of the East Asia Summit (EAS) has often been
acknowledged by ASEAN member countries. The establishment of
the Indian Mission to ASEAN in Jakarta serves as a testimony of India’s
commitment.
Indian Navy and the navies of ASEAN countries have a mutual
interest in promoting peace and prosperity in the Indian Ocean and the
Western Pacific, given our shared maritime security interests. ADMM
Plus Ex MS & CT is aimed at enhancing mutual understanding with
respect to maritime security issues and streamlining drills on counterterrorism operations at sea.
MALABAR
In consonance with India’s ‘Act East Policy’ and growing relations
among India, US and Japan, Indian Navy ships Satpura, Sahyadri, Shakti
and Kirch participated in the 20th edition of the exercise MALABAR-16
with the US Navy and Japanese Maritime Self Defense Force (JMSDF).
Indian Navy and US Navy have regularly conducted the annual bilateral
exercise named ‘MALABAR’ since 1992. Since 2007, MALABAR has been
held alternatively off India and in the Western Pacific. The 19th edition
of the exercise, Ex MALABAR-15, was conducted off Chennai and
included participation by the JMSDF.
The 20th edition of the exercise, Ex MALABAR-16, was conducted
from June 14 to 17, 2016 with the harbour phase at Sasebo and the sea

H

AL is entering into an era of Performance Based Contracting for
helicopters. The Government of India has cleared a proposal
worth around Rs 8,000 crore for acquiring 32 ALH Dhruv to
boost the maritime security capabilities of the Indian Navy (IN) and
Indian Coast Guard (ICG). Of the 32 helicopters to be built by HAL, 16
each would be shared by both the services. The Performance Based
Logistics (PBL) support for five years for 16 helicopters for ICG is the
unique feature of this contract.
“The PBL is the purchase of Logistics support
affordable, performance package designed to
readiness and meet performance goals for the
long-term support arrangements with clear lines

as an integrated,
optimize system
product through
of authority and

phase in the Pacific Ocean. The primary aim of this exercise is to increase
interoperability amongst the three navies and develop common
understanding of procedures for Maritime Security Operations. The
scope of MALABAR includes professional interactions in harbour and
a diverse range of activities at sea, including complex surface, subsurface and air operations.
The Indian Navy ships which participated in the exercise were
from the Eastern Fleet and included INS Sahyadri and INS Satpura,
indigenously built guided missile stealth frigates, INS Shakti, a modern
fleet tanker and support ship and INS Kirch, an indigenous guided
missile corvette. The ships embarked one Sea King 42B ASW helicopter
and two Chetak utility helicopters.
The US Navy was represented by ships from CTF 70 of the USN 7th
fleet, which is based at Yokosuka, Japan. The CTF included the aircraft
carrier USS John C Stennis (CVN 74), Ticonderoga class Cruiser USS
Mobile Bay and Arleigh Burke class destroyers USS Stockdale and USS
Chung Hoon, all with embarked helicopters. In addition, one nuclear
powered submarine, carrier wing aircraft and Long Range Maritime
Patrol aircraft also participated in the exercise.
The JMSDF was represented by JS Hyuga, a helicopter carrier with
SH 60 K integral helicopters and Long Range Maritime Patrol aircraft,

responsibility”, says Mr. T. Suvarna Raju, CMD, HAL. The PBL is emerging
as a preferred acquisition strategy for defence acquisition and asset
management.
PBL ensures the availability of products to the customer while the
responsibility gets transferred to the contractor. The PBL envisages
rewards or penalties based on the performance.
The contracts were signed by Mr. V. Natarajan, General Manager
(Helicopter Division), HAL and Mr. Jayant Sinha, JS & AM (MS), MoD, in
New Delhi yesterday. Senior executives from HAL, the Indian Navy and
the Indian Coast Guard were present on the occasion.

besides other advanced warships for specific parts of the exercise.
Additionally, the Special Forces (SF) of the three navies also interacted
during the exercise. The exercise also supported maritime security in
the Indo-Pacific region, and benefited the global maritime community.
BRUNEI
In consonance with Indian Navy’s constant endeavour to enhance
maritime security in the Indo-Pacific, Indian Naval Ship (INS) Airavat
arrived at Brunei on May 1, 2016. The ship participated in the ADMM
Plus (ASEAN Defence Ministers’ Meeting Plus) Exercise on Maritime
Security and Counter Terrorism(Ex MS & CT).
The Indian Navy has been a regular participant in maritime
exercises conducted by the ADMM countries. ADMM Plus Ex MS & CT
is a multinational exercise under the aegis of ADMM Plus consortium.
The edition that commenced at Brunei culminated at Singapore,
with various drills and exercises in the South China Sea. During the
exercise, the Indian Navy engaged with participating navies from
Brunei, Singapore, Indonesia, Philippines, Thailand, Vietnam, Malaysia,
Myanmar, China, Japan, Russia, Australia, Republic of Korea and US,
through professional interactions in harbour and complex operations
at sea.

INS Vikrant Raring to Go...

manufacture the steel in India. Reportedly, three types of special steel
for the hull, flight deck and floor compartments were manufactured at
the Bhilai Steel Plant, Chhattisgarh and Rourkela Steel Plant, Odisha.
This makes it the first ship of the Indian Navy to be built completely
using domestically-produced steel.

under Ministry of Shipping. All other major PSU shipbuilders are under
Ministry of Defence. In the private sector, there are around 5 to 7 major
players. By business size and revenue, Cochin Shipyard is the second
largest shipyard in India, next only to Mazagon Dock which comes
under Ministry of Defence.

The main switch board, steering gear and water tight hatches have
been manufactured by Larsen & Toubro in Mumbai and Talegaon;
high-capacity air conditioning and refrigeration systems have been
manufactured in Kirloskar Group’s plants in Pune; most pumps have
been supplied by Best and Crompton; Bharat Heavy Electricals (BHEL)
supplied the Integrated Platform Management System (IPMS), which is
being installed by Avio, an Italian company; the gear box was supplied
by Elecon Engineering; and the electrical cables are being supplied by
Nicco Industries.

Cochin Shipyard, meanwhile, is looking at new areas, like
coastal transportation using ferries. The Cochin Shipyard has also
obtained licence to build LNG carriers using the patented membrane
containment system. It is diversifying into the construction of special
vessels like LNG carriers.

The ship uses modular construction, with 874 blocks joined
together for the hull. On December 29, 2011, the completed hull of
the carrier was first floated out of its dry dock at Cochin Shipyard, with
its displacement at over 14,000 tonnes. Work then commenced for
the next stage of construction, which included the installation of the
integrated propulsion system, the superstructure, the upper decks, the
cabling, sensors and weapons.
According to Admiral Robin Dhowan, about 83% of the fabrication
work and 75% of the construction work had been completed at the
time of launching. He said that 90% of the body work of the aircraft
carrier had been designed and made in India, about 50% of the
propulsion system, and about 30% of its weaponry.

A

number of public and private firms are involved in the
construction of Vikrant, the first aircraft carrier to be designed by
the Directorate of Naval Design of the Indian Navy.

“I defeat those who fight against me,” says hymn 1.8.3 of the Rig
Veda. It is Vikrant’s motto as well. Vikrant means ‘courageous’ in Sanskrit.
On delivery, the 40,000 tonne Vikrant will usher India into an elite
defence technology club. Vikrant now is at phase-II of its construction.
There are only 37 active aircraft carriers in the world. Ten among
them belong to a single country - USA. There are only 12 other nations
possessing aircraft carriers. Just four countries have ever been able to
build an aircraft carrier on their own - USA, UK, France, & Russia. India
has beaten even China in the race. The big neighbour, though has also
started work on its indigenous aircraft carrier, lags behind India, having
launched the vessel only on April 26 this year.
India, in fact, had launched Vikrant back in 2013. A K Antony’s
wife, Elizabeth Antony, conducted the launch on August 12, 2013.
The 262- metre-long carrier is now undergoing final fitments at the
Cochin Shipyard by the around 2,000-member team of ship designers,
engineers, builders, managers, and support staff as well as private
firms.
Vikrant is fully built in India by Cochin Shipyard. However, for some
components and systems both Navy and the Shipyard did have some
technical collaboration with foreign companies. By building Vikrant
Cochin Shipyard is also making a huge contribution to the Make- inIndia programme of the Government.
However, a Comptroller & Auditor General (CAG) report tabled in
2016 stated delivery of Vikrant, complete with all the delivery-related
activities, would likely be achieved by 2023 only. “The report attributes
the delay to several aspects, including late procurement of key

After the launch, Vikrant was re-docked for the second phase of
construction, in which the ship will be fitted with various weapons
and sensors, and the propulsion system, flight deck and the aircraft
complex will be integrated. Vikrant was undocked on June 10, 2015
after the completion of structural work. Cabling, piping, heat and
ventilation works were started.
components, delay in the supply of raw materials like steel, frequent
changes to the design and lack of design information,” said a statement
by Cochin Shipyard authorities in the regulatory filings for the firm’s
IPO recently.
After work on the ship’s design began in 1999, and the keel laid in
2009, the carrier was floated out of its dry dock on December 29, 2011
and was launched in 2013. The Navy still hopes to partially commission
the ship in late 2018. Meanwhile, the project cost has escalated
dramatically to 9,341 crore as of 2014.
Named after the decommissioned Majestic-class aircraft carrier,
INS Vikrant (R11), purchased from the United Kingdom, the Vikrant
is owned by the Ministry of Defence and the Indian Navy being the
operators.
Its maximum speed when operational will be 28 knots (52 kmph).
Vikrant will have a range of 8,000 nautical miles (15,000 km). When
operational, it will have a crew of 1,400, including air crew. INS Vikrant
is the first ship of the Vikrant class of aircraft carriers. It is 262 metres
(860 ft) long and 60 metres (200 ft) wide, and displaces about 40,000
metric tons (39,000 long tons). It features a Short Take-Off But Arrested
Recovery (STOBAR) configuration with a ski-jump. It is expected to
carry an air group of up to 30 aircraft, which will include up to 24–26
fixed-wing combat aircraft, primarily the Mikoyan MiG-29K, besides
carrying 10 Kamov Ka-31 or Westland Sea King helicopters. The Ka-31
will fulfill the airborne early warning (AEW) role and the Sea King will
provide anti-submarine warfare (ASW) capability.
Vikrant is powered by four General Electric LM2500+ gas turbines
on two shafts, generating over 80 megawatts (110,000 hp) of power.
The gearboxes for the carriers were designed and supplied by
Elecon Engineering. The Defence Metallurgical Research Laboratory
(DMRL) and Steel Authority of India Limited (SAIL) created facilities to

In fact, the Cochin Shipyard had conducted the decommissioning
refit of the aircraft carrier INS Viraat too, and had been the port of
maintenance of the carrier for 25 years. Prior to the refit, some critical
underwater equipment of the aircraft carrier were removed. Cochin
Shipyard’s major market used to be the oil & gas sector earlier. But oil’s
steep fall made it rework its strategy. The work on Vikrant gives its plans
for venturing into defence shipbuilding, dominated by defence public
sector shipyards, a major thrust.
Now, the fastest growing segment for Cochin Shipyard is ship repairs
on the defence or naval side. The shipyard is the only major shipbuilder

Meanwhile, the aircraft carrier INS Vikramaditya too successfully
completed its first routine maintenance, a 43-day short refit, at
the Cochin Shipyard, in November 2016 and is at a high level of
operational competence and preparedness, according to a ship’s
officer. Vikramaditya, a steamship, has a large number of pipes and
underwater openings. “After the first cycle of preventive maintenance,
which involved a thorough inspection of the carrier’s underwater
package, was over, the vessel was undocked on November 5, 2016. The
hull plates that are in contact with the corrosive medium of seawater –
all got inspected,” said the officer.
While India’s first indigenous aircraft carrier Vikrant, is being built
for the Indian Navy by Cochin Shipyard, discussions are on within the
Indian Navy over the second aircraft carrier planned to be built in the
country.
India at present has only one aircraft carrier, INS Vikramaditya - a
modified Russian Kiev-class aircraft carrier. The other aircraft carrier
- INS Viraat, a British-built ship serving with the Indian Navy and the
oldest carrier in service – has retired. India at any time requires three
aircraft carriers, one each on the east and west coasts, and a third one
as a replacement for any of the ships that go for refit.
The second indigenous aircraft carrier is likely to be nuclearpropelled. Cochin Shipyard is on the path of building the second
indigenous aircraft carrier also. “Leveraging our experience, we
plan to expand our product offerings. We are a strong contender for
building the next aircraft carrier for the Navy, considering our unique
experience in constructing such vessels. With this, we will also be able
to bid for other defence projects. Furthermore, we believe we are wellpositioned to pitch for opportunities in the rig-building and repair
business,” said a statement from the firm.
Cochin Shipyard has offered repeatedly to build a second similar
Project 71 Indigenous Aircraft Carrier while the Navy finalizes plans for
the configuration of its larger and likely nuclear-powered next carrier.

Rostec tests
Ka-52k helicopters
in marine conditions

K

a-52K helicopters manufactured by Russian Helicopters (part of
Rostec State Corporation) completed the first phase of testing in
marine conditions. The machines are currently in the premises of
Kamov Design Bureau where specialists finish assessing the condition
of helicopters and their components after performing tasks in harsh
climatic conditions.
Two Ka-52K helicopters were tested during the period from late
2016 to early 2017. After performing the tasks set by commanders
the tests of helicopters were recognized successful. The machines
have already been handed over to engineers of Kamov Design Bureau
for conducting additional study of the work of a helicopter and its
individual units, as well as for making changes considering possible
requirements.
“Ka-52K helicopters completed the first phase of testing in marine
conditions, after which it can be concluded that the machines may
be placed on an aircraft cruiser and successfully complete their tasks.
The helicopter has unique properties; however, one test in the sea is
insufficient for understanding the work of its engines, units, avionics,
control and armament systems in maritime climate. The design bureau
will continue its work as part of tests including those on the aircraft
cruiser,” said Deputy CEO for Sales of Russian Helicopters holding
Vladislav Savelyev.

The Ka-52K helicopter is another machine in the range of “maritime”
helicopters developed by Kamov Design Bureau and adopted by the
Russian Navy. This range also includes helicopters such as Ka-25, Ka27, Ka-29 and Ka-31. The Ka-52K helicopter is designed for patrolling,
providing fire support for airborne forces during landing, and ensuring
counter-air defence on the front line and defence in depth. Modern
onboard equipment will ensure navigation of a helicopter when there
are no landmarks in the sea.
Unlike a basic model, the Ka-52K helicopter has a shorter
folding wing which was redesigned to carry heavy weapons and the
mechanism for folding blades which makes it possible to be compactly
placed in the hold. A smaller size of Ka-52 shipborne helicopters makes
it possible to increase the maximum number of helicopters which may
be placed on a ship. An armored crew compartment and an ejection
system allow pilots to safely leave a helicopter. Besides, the shipborne
Ka-52 helicopter has a rescue apparatus making it possible to rescue
seafarers in distress.
The use of corrosion-resistant materials is another important feature
of Ka-52K, as the helicopter is to be operated in wet maritime climate.
The helicopter has a single-point fueling system and an upgraded air
conditioning system which ensures ventilation of immersion suits of
crew members. Besides, the helicopter has a short-range radiotechnical
navigation system which was not used by the basic model.

The art of piecing
together

VERO E Compact
With an objective of providing a value-centric product to the
growing Indian manufacturing sector, lately SCHUNK Intec
India Pvt Ltd introduced its latest Quick change Pallet System
that promises return on investment (ROI) in less than three
months.
of view, the VERO-E-compact GSE system is useful for producing small
batch quantities and comprehensive range of workpieces. Its Turbo
integration feature helps to pull-down force thereby increasing 300
percent for optimal utilization of the machine’s performance.
Reliability matters
Creating a master trend, this system is known for setting great
production variability. In recent scenario, when most of the machines
and technology come with a less shelf life, these solutions guarantee a
larger life span and process reliability. To add on, the system is moulded
with a base body and all functional components like clamping pins
and slides that are made of hardened stainless steel, blending forth
modules that are completely maintenance-free and hermetically
sealed against dirt, chips, and coolant.

T

oday’s market dynamics demand shorter product life cycles
making it imperative for the manufacturing companies to
invest in flexible systems and have the bandwidth to cope up
with changing machining requirements. Identifying this need of the
hour SCHUNK; one of the pioneers in gripping systems and clamping
technology since last 70 years came out with its new offering - “VERO-E
compact GSE”. Tailored especially for the Indian machine tool sector, it
is a modular quick-change pallet system, which is suited for extremely
fast resetting of workpieces, clamping devices and other equipment
on 3, 4 and 5-axis machining centres.
Aligned to needs
Elaborating in this context, Managing Director, Satish Sadasivan,
SCHUNK Intec India emphasized that the new VERO-E compact Zero
point clamping technology is not a catalogue product and is mainly
made to suit the requirements of the Indian machine tool builders. He
added, “We are closely working with Indian machine tool manufacturers
and intend to serve them better through quick changeovers on the
machines they currently use. With this we plan to expand our presence
in India.”
Quick change pallet systems have enormous capacity. “Now we
have a system that is not only perfectly aligned but also feature and
approximately two and a half times clamping force of machine belt.”
Optimization is the key
Moreover, by reducing the retooling times up to 90 percent, the
system facilitates in providing optimal utilization of the machine
capacity. Setting up the workpieces outside the machine in parallel to
the processing time minimizes downtimes enormously contributing to
cost savings. The set-up time ensures higher machine running times
and better production from batch size 1. From the cost saving point

All pneumatic modules can be operated with a system pressure
of 6 bars, without adhering on additional pressure intensifiers. The
machines allow positioning via short taper, allowing easy connecting
interface with a repeat accuracy of 0.005 mm. Its rigid clamping
operation helps to avoid vibration and is equipped with a self-retained
locking system. For safety and security reasons, the system operates on
one consistent clamping pin size for all VERO-E compact GSE-modules
and hence avoids danger, confusion or incorrect operation.
Serving one and all
Widely acknowledged by myriad industry sectors for its specialty in
offering room even to the smallest machine tables, the company’s
stationary clamping systems ensure the micron-precise link between
the machine table and the workpiece. Whether pneumatic, hydraulic,
manual or magnetic, SCHUNK is well-equipped to provide tailored
fitting solutions to customers from wide-ranging industry sectors.
The working of “VEROE compact” was deftly displayed on DMG MORI’s

state-of-the-art technology “DMU 65 monoBLOCK,” to its customers.
The monoBLOCK series has a machine concept for every sector and
every component produced is an impressive masterpiece. According
to Mr. Satish Sadasivan – Managing Director, SCHUNK Intec India Pvt
Ltd, DMG MORI offers very high-end machines and SCHUNK takes
pride in working together to bring out a revolution in the machine
industry with its products.
Customer-centric
“All our products are synonymous with good quality and speak for
its performance. We are proud to build a support mechanism with a
backup plan, in the case of any technical issues or break down, within
the warranty period. Fit and forget is the mantra behind any SCHUNK
products,” shared Satish Sadasivan - Managing Director of SCHUNK Intec
India. Validating this point, General Manager – Metal Products Power
Transfer Technology, Mersen India Pvt Ltd, B N Chandrashekharaiah,
mentioned,
“We
provide Earth Return
Current Units (ERCU)
to Bangalore Metro.
While working on such
a prestigious project,
downtime is the last
thing we can think of. In
such scenario, SCHUNK’s
gripping system does
wonders. Additionally,
SCHUNK provides good
after sales service.”
Alternately,
Titan
Industries Ltd began
the use of SCHUNK’s
product eight years ago.
Since then the company
has installed SCHUNK’s
systems on most of its machines. “These products give excellent
ROI. Within six months we can see the benefits. In other words, it is a
worth investment,” noted Senior Engineer, Titan Industries Ltd, Venkat
Subramanian.
Director, Abhiyant Technologies Pvt Ltd, Nagaraja BC also finds
SCHUNK’s products impressive. He further added, “We strongly
recommend SCHUNK products to our customers, with batch production
requirements.” Agreeing to the same, Senior Manager, Production, Ace
Multi Axes Systems Ltd said, “SCHUNK’s technology as well as service is
very good. We have been using their products since almost a decade.
We have already provided our requirements and placed order for the
latest Vero-E compact Cut from the company.”

Expansion plans - Roadmap
In order to further strengthen relationship with customers and educate
them on the company’s products, SCHUNK plans to put forward
a training program. It will enable customers to use the company’s
products efficiently. Another assurance that the company gives is to
deliver proper machining of workpieces, ensuring the longevity of the
products.
Company profile

SUPERIOR CLAMPING AND GRIPPING
SCHUNK is a competence leader for gripping systems and clamping
technology. More than 2,700 employees in 8 plants and 30 directly
owned subsidiaries ensure an intensive market presence. With more
than 11,000 standard components SCHUNK offers the world’s largest
assortment of gripping systems and clamping technology from
one source. Since 2012, Goalkeeper legend Jens Lehmann is brand
ambassador for safe, precise gripping and holding.
Contact:
Satish Sadasivan

SCHUNK INTEC INDIA PRIVATE LIMITED
No 80 B, Yeshwanthpur Industrial Suburbs,
Bangalore – 560022, India
Ph.: 080-40538999
Fax: 080-40538998
Email: info@in.schunk.com
Web: www.in.schunk.com

