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Editorial
I

ndia is hosting two major international Aerospace
and Defence events this month. India Aviation 2016, a
major civil aviation show, is happening at Hyderabad
from March 16 and Def Expo 2016, the biggest Land and
Naval & Air Defense exhibition in the Asia Pacific region,
at Goa from March 28.
The fifth edition of India Aviation will focuss on
Civil Aviation, Commercial and Transport Aircraft and
Helicopters and requirements & Systems, Airports &
Airport Services and MROs at Hyderabad and Indian
& International Co-operation between industries and
reciprocity of airworthiness certification. The Ministry
of Civil Aviation and DGCA are proactive in encouraging Indian industries to develop
and manufacture as well as provide repair & maintenance, with strategic collaborations
among themselves and with International OEMs. The fact that President of India Shri.
Pranab Mukherjee is inaugurating the India Aviation demonstrates the importance, the
government is giving for growth and development of the sector.
The Def Expo is giving a wide opportunity for Global companies to showcase their
products in both Land and Naval platforms to Indian customers; the MOD and Armed
forces. More than 600 companies are exhibiting at DEF Expo. The Indian SMEs and
MSMEs should take advantage of the new procurement policies and opportunities for
growth as per the latest DPP.
The “Make in India” initiative of the Prime Minister Shri.Narendra Modi, is attracting
foreign companies to make their products in India through subsidiary companies or
joint venture partners. The government has already increased the FDI cap in the defence
sector up to 49 per cent to attract more foreign companies to invest in India. With these
initiatives, the government has created a congenial atmosphere for more investment
flow into the country in the defence sector.
Aeromag and SIATI wish all participating companies success in getting new business
and also finding right partners for new technologies and products for various Civil and
Defence programmes.
Warmly,

Preethi M.
Associate Editor
Raji Krishnan
Asst. Coordinating Editor

Dr C G Krishnadas Nair
Honorary President, SIATI
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CA Policy Soon: 5/20 Norm
a Point of Contention
W

ith the imminent announcement of the new Civil Aviation
Policy (CAP), the civil aviation
scenario in India is expected to undergo
drastic changes. The NDA government
will soon announce CAP which is in
the final stages. Draft policy received
over three lakh views and suggestions,
informed Civil Aviation Minister Ashok
Gajapathi Raju.
According to the minister, lot of
discussions have taken place on CAP. For
the first time suggestions on the draft
policy had been called and three lakh
odd people have given their suggestions
for and against. These are being sorted
out.
An important issue in the CAP is the
5/20 rule which bars domestic airlines
from flying overseas unless they have
completed five years of domestic flying
and have a fleet of 20 aircraft. Many
Indian carriers, including Air India, have
been strongly opposing abolishing the
rule. The Federation of Indian Airlines (
FIA), with IndiGo, Jet Airways, GoAir and
SpiceJet as its members, are opposing
the abolition and have demanded that
the matter regarding effective control of
domestic carriers be settled before the
government decides to change or alter
the international flying norms.
The 5/20 norm is likely to go and
will be replaced by a rule that will
ensure that domestic connectivity is not
compromised after airlines are allowed
to go international. Abolition of the 5/20
norm will benefit new players like Vistara
and AirAsia India, which will be allowed to
fly international.
The draft CAP, which was announced
by the government late last year,
proposes to launch regional flights at
a cost of Rs 2,500 per hour. The policy
would also look at certain major areas
like reducing cost of acquisition of
aircraft and at airports. Besides, the
Ministry was working with states to bring

down taxes on ATF (Aviation Turbine
Fuel), which is about 40-50 per cent of
an airline’s operating cost. New policy
would also include setting up of low cost
airports. According to the authorities,
the country needs about 200 to 300
airports. At present, there were around 93
operational ones and scheduled carriers
were operating to a little over 70 airports.

Milestones in
Indian Civil Aviation

Ministry of Civil Aviation
Ministry of Civil Aviation (MoCA) is
responsible for formulation of national
policies and programmes for the
development and regulation of the Civil
Aviation sector in the country. MoCA
exercises administrative control over
attached and autonomous organizations
like the Directorate General of Civil
Aviation, Bureau of Civil Aviation Security
and Indira Gandhi Rashtriya Udan
Academy and affiliated Public Sector
Undertakings like National Aviation
Company of India Limited, Airports
Authority of India and Pawan Hans
Helicopters Limited.
The Directorate General of Civil
Aviation (DGCA) attached to MoCA is
the regulatory body in the field of Civil
Aviation, primarily dealing with safety
issues. It is responsible for regulation
of air transport services to/from/within
India and for enforcement of civil air
regulations, air safety, and airworthiness
standards. The DGCA also coordinates
all regulatory functions with the
International Civil Aviation Organisation
(ICAO).
Though private operators are
allowed to provide air transport services,
no foreign airline could directly or
indirectly hold equity in a domestic
airline company. By 1995, several private
airlines had ventured into the aviation
business and accounted for more than 10
percent of the domestic air traffic. Today,
Indian aviation industry is dominated
by private airlines and these include

Mr. Ashok Gajapathi Raju,
Civil Aviation Minister

First commercial civil aviation flight
took place in India between Allahabad
and Naini, a distance of 6 miles when
Henri Piquet carried 6500 mails on a
Humber biplane on 18 February, 1911.
This is considered to be the world’s first
airmail service and the beginning of
civil aviation in India.
l Construction of Civil Airports in India
started in 1924. Constructions began
in Calcutta at Dum Dum, Allahabad at
Bamrauli and in Bombay in Gilbert Hill.
l April 1927 saw the setting up of a
separate Department of Civil Aviation
to look after all civil aviation matters.
That year also saw the establishment of
Aero Club of India.
l Lt.Col. Shelmerdine was appointed first
Director general of Civil Aviation(DGCA)
in 1931 to look after civil aviation
regulatory issues.
l The Indian Aircraft Act was promulgated
in 1934 and was formulated in 1937.
l Hindustan Aeronautics Limited(HAL)
was set up by Walchand Hirachand
in association with the then Mysore
Government in 1940 at Bangalore.
l In 1945 the
Deccan Airways was
founded - jointly owned by the Nizam
of Hyderabad and Tatas. Its first flight
began in July 1946. In 1946 ‘Air India’
l

low cost carriers, who have made air
travel affordable. The Government
nationalized nine airline companies vide
the Air Corporations Act, 1953. These
government-owned airlines dominated
Indian aviation industry till the mid-1990s.
In April 1990, the Government
adopted open-sky policy and allowed
air taxi- operators to operate flights from
any airport, both on a charter and a noncharter basis and to decide their own
flight schedules, cargo and passenger
fares. As part of its open sky policy in
1994, the Indian Government ended
the monopoly of IA and AI in the air
transport services. Private operators were
allowed to provide air transport services.
However, no foreign airline could directly
or indirectly hold equity in a domestic
airline company. By 1995, several private
airlines had ventured into the aviation
business and accounted for more than 10
percent of the domestic air traffic. Today,
Indian aviation industry is dominated
by private airlines and these include low
cost carriers, who have made air travel
affordable.

came into being when Tata Airlines
changed its name to Air India.
l In March 1953 the Indian Parliament
passed the Air Corporations Act,
and Indian Airlines and Air India
International were set up after
nationalisation of the entire airline
industry. At this time eight formerly
independent domestic airlines: Deccan
Airways, Airways India, Bharat Airways,
Himalyan Aviation, Kalinga Air Lines,
Indian National Airways, Air India, Air
Services of India were merged.
l In 1972 the
International Airports
Authority of India (IAAI) was constituted
and Vayudoot airlines (a government
owned airline company) started
operation in the year 1981.
l 1985 also saw the establishment of
Pawan Hans Helicopters Limited(PHHL)
and the establishment of Indira Gandhi
Rashtriya Uran Academy (IGRUA) in
Fursatganj, Rai Bareli in Uttar Pradesh
for training of pilots.
l The National Airports Authority was
constituted in 1986.
l 1990-91 saw the entry of private airlines
after the de-regulation of the civil
aviation sector. Private airlines were
given permission to operate charter
and non-scheduled services under the

‘Air Taxi’ Scheme. The East West Airlines
was the first national level private
airline to operate in the country after
almost 37 years.
l In 1995 Airport Authority of India (AAI)
was constituted after the merging of
the International Airport Authority of
India with National Airports Authority.
l 1998 saw the first private airport come
up in the country in Cochin, Kerala. In
2004 Government approved setting up
of private airports at Hyderabad and
Banglore.
l In the December of 2004 Indian
Scheduled carriers with a minimum of
5 years of continuous operations and
a minimum fleet size of 20 aircraft,
were permitted to operate scheduled
services to international destinations.
l In 2008, the path breaking Greenfield
Airports Policy of the Government was
announced.
l At present India is the 9th largest
aviation market in the world with 82
operational airports, 735 aircraft, 12
operational scheduled airlines and 121
non-scheduled operators. The number
of air passengers travelling in India is
expected to cross 50 million this year.
l

l
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than 5% in 2013) in a decade, India’s
military managers faced tough choices.
They have to balance a weak Indian rupee
with the payment of salaries and pensions
and the procurement of enough weapons
to project power against neighbours,
especially Pakistan and China.
Defence planners face the task of
reviewing programmes in the light of
changes, which have taken place at the
global level, as well as in the context
of specific threats in the region. The
endeavour of the defence planners is
to balance the minimum requirements
of Defence Forces and the need to
modernize them, without unduly
straining the nation.
The new Government at the Centre
has been making efforts to usher in
the much awaited ‘Self Reliance’ to the
defence sector in India. Many noteworthy
policy directions have been issued in last
15 months.
In is a key move by Defence Minister
Manohar Parrikar who recently had
stated that the Government is actively

Defence Minister Shri Manohar Parrikar

considering a separate set up for defence
acquisition.
Many countries like France have
exclusive organisations which deal with
defence acquisition. This was also one of
the recommendations of the Dhirendra
Singh Committee that was set up the
Defence Ministry to suggest changes to
the Defence Procurement Procedure.
Change in FDI Policy, reduction in the
list of items requiring Defence Industrial
License (DIL), some very important
amendments in existing Defence Offset
Guidelines to remove bottlenecks in
implementation of defence offsets, a
new draft defence offset guidelines,
amendment of existing MAKE procedure
etc. are some of many path breaking
initiatives of the Government of India.
The desire is also backed by action on
ground as more procurement cases are
being cleared under Buy Indian, Buy and
Make Indian and Make Indian category
by Defence Acquisition Council (DAC)
headed by Defence Minister.

It was a noteworthy action by the
government in this direction to appoint
a Committee of Experts, headed by Shri
Dhirendra Singh, former Home Secretary
to Government of India, for amendment
to DPP 2013 including formulation of
Policy Framework for ushering in “Make
in India” program of Shri Narendra Modi,
Prime Minister of India. Dhirendra Singh
Committee in its report had proposed
“Dedicated Procurement Organisation
Outside The Government Of India
Ministry Structure”. Recommendations
of the Committee when implemented
through changes in existing DPP or
through other policy directions will have
far reaching effect on the manner in
which defence procurement will be done
in future in India. Emphasis is going to be
on procurement from Indian companies
and with very high indigenous content.
This wind of change will help innovative
companies in a very big way.
The Indian defence sector has had
a fresh start and now it is looking to
leverage its position as a dominant

Procuring to Spruce
up the Forces
D

efence forces in India were
demanding
intensively
for
procurement of essential hardware for more than a decade. They
were of the fear that the lethargy in
procurement will have impact on the
defence preparedness of the country.
Soon after the new government
took charge at the Centre, lobbying for
the procurement of new weaponry, by
means of hardware and software, by the
commanders of the force was intensified
and the military finally received some
good news from the Defence Ministry.
Authorities gave the assurance that the
process of acquisition will be expedited.
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The dismal level of capabilities of the
Indian Army which were highlighted by
the Indian Army Chief during the last
government had led the authorities to
sign three defence deals for the Special
Forces and Infantry soldiers. The three
new deals pertain to sub-machine guns,
thermal imagers and target designators
which are aimed at stepping up the
surveillance and firepower capabilities of
the force.
While these three new contracts
are significant for the army, experts feel
that they are puny in front of the mega
Defence deals for the other two forces
in the country. The Army Chief had

written an open letter to the then Prime
Minister raising doubts over the Defence
procurement procedures which have
led to the dismal state of Indian Army’s
Defence preparedness.
India’s past lethargy in the defence
sector had been noted at so many places.
Procurements without policy are seen by
several officers as a waste of resources as
all answers do not lie in acquisitions. The
Indian military faced a moment where
it has to choose between fighting the
debilitating effects of a slow economy
after 2011 versus the pursuit of a largely
Pakistan-specific military build up. With
the slowest GDP (3.2% in 2012 and less
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Since 2014, when the NarendraModiled NDA Government came to power, 81
cases of military hardware acquisition
worth about Rs. 1.5 lakh crore (about USD
$23 billion) have been cleared. Much of
this is under the ‘Make in India’ category for instance the purchase of Mine Counter
Measure Vessels or Mine Sweepers for
the Navy. The Goa Shipyard Limited has
been asked to build these after finding
a suitable foreign partner. There are,
however, some - like the purchase of
attack and heavy lift helicopters from the
United States - that are being brought
from the foreign vendor.

military market in the region by ensuring
that more designing and manufacturing
is done in India. Given its geo-political
position, operational readiness is the key
word for India. This can be achieved by
applying latest training methodologies
and using simulators extensively.
During French President Francois
Hollande’s visit here in January, India
and France had inked an MoU for the
purchase of 36 French Rafale aircraft but
persisting differences over the pricing
of the fighter jet came in the way of the
multi-billion dollar deal being wrapped
up. The deal is estimated to cost about
Rs. 59,000 crore. And The Indian Cabinet
Committee on Security (CCS), the
highest executive body that takes a call
on defence matters, had cleared the
acquisition of two Airborne Warning and

Control System (AWACS) platforms, from
Israel Aerospace Industries (IAI) at a cost
of US$1.1 billion (Rs 7,500 crore).
The IL-76 Phalcon AWACS platform
plays significant role in Indian Air Force’s
Network-Centric Operations. It can detect
aircraft, drones and cruise missiles from
a range of 400 km. The AWACS platform
plays significant role in Indian Air Force’s
Network-Centric Operations. In addition
to the three arrays comprising the ELM2075 L-band early warning radar located
in the static dome, these aircraft have
electronic intelligence (ELINT) and
communications intelligence (COMINT)gathering capabilities that help intercept
signals from enemy areas, in monitoring
troop build-up and to detect aerial
threats. It can detect aircraft, drones and
cruise missiles from a range of 400 km.

However, about 314 cases of
procurement of military equipment are
still pending. Defence Minister Parrikar
has asked the three forces and the
Ministry to try and complete the process
between in the next three to four months.
Despite the recent effort of the
Modi government to prioritise defence
equipment manufacturing in India, under
the “Make in India” programme, India
continues to be the biggest importer of
military hardware in the world, according
to a recently released report of the
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Stockholm International Peace Research
Institute (SIPRI).
Aggressive changes in defence
equipment manufacturing policy, more
cooperation and coordination between
the forces, the private sector, Defence
Public Sector Undertakings, assured
orders for the private sector and grants
for designing and developing military
hardware are some the steps that the
government has unveiled recently to kick
start defence equipment manufacturing
in India. The Government hopes these
changes will start showing results in the
next five years, dramatically reducing
foreign exchange outflow and make India
a defence manufacturing hub as well.
l
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CSIR- NAL : A leading Indian
Aerospace R & D Institution
Established in 1959,
CSIR-NAL is a hightechnology oriented
institution focusing on
advanced disciplines
in aerospace and has
a mandate to develop
aerospace technologies
with strong science
content, design and build
small and medium size
civil aircraft and support
all national aerospace
programmes. It has many
advanced test facilities
recognized as National
Facilities. These are not
only best in the country
but are also comparable to
other similar facilities in the
world. NAL’s committed
efforts over the past five decades have resulted in achieving
expertise and core competencies in many of the disciplines
in aeronautics. It has always readily accepted challenges and
delivered programme-critical products and technologies
and has become the preferred destination for almost all
the mission-mode aerospace programmes in the country. It
would not be improper to say that LCA Tejas development
would have been difficult without NAL’s contributions
and that every major aerospace programme of DRDO and
ISRO has some significant contributions from CSIR-NAL.
CSIR-NAL had participated in the earlier editions of India
Aviation and showcased most of its critical technologies
which received appreciation from one and all for its significant
contributions in the national civil aeronautics sector. In line
with the present theme of the event “India’s Civil Aviation
Sector: Potential as Global Manufacturing Hub” with main
focus on Make in India, CSIR-NAL has contributed many
technologies and products towards furthering the “Make
in India” National Mission of the Government of India. The
laboratory’s contribution towards this mission is spread
across both civil and military aeronautics / aviation.

Make in India – Civil Sector
CSIR-NAL started its small sized civil aircraft programs in
early 1990s. It has successfully designed, developed and built
two seat ab-initio all composite trainer HANSA aircraft, certified
by DGCA in the year 2000 under JAR-VLA category. A total
of 15 aircraft were built in-house by NAL and sold through
DGCA to various flying clubs. CSIR-NAL has been granted
the CAR-M approval by the DGCA in December 2015. With
this in place, Hansa-3 aircraft available in-house will be made

14

available for flight testing and experimentation shortly, and
programs such as validation of Enhanced Vision System and
Structural Health Monitoring are expected to benefit from
flight testing on Hansa. This is one of the best examples of
indigenous development for Make in India. In line with this, our
team at NAL is working-out a road map for the manufacture
and developmental flight testing of five seat multi-role CNM5
prototype aircraft leading to FAR 23 certification in partnership
with M/s Mahindra Aerospace Pvt. Ltd. This proposal aims to
boost manufacturing of small civil aircraft in the country.
There are several CSIR-NAL contributions in civil aeronautics
/ aviation that have created a niche itself apart from furthering
indigenous development. DRISHTI, an airport runway visibility
assessor system developed by NAL is a fast and accurate
transmissometer. Under the MoU with Indian Metrological
Department the systems are installed at New Delhi, Jaipur,
Amritsar, Lucknow, Dehradun, Patna, Ahmedabad, Varnasi, and
Guwahati airports. IGI airport, New Delhi is the first airport in
the country to have indigenous Drishti systems (13 Nos.) in all
3- runways. Soon other airports across the country would also
be equipped with NAL’s indigenously developed DRISHTI. This
is a fine example of collaboration between two government
agencies leading to indigenization of a technology which
so far was the exclusive domain of few developed countries.
Drishti has received the ‘Make in India Excellence Award 2015’
under R&D category, including IETE Corporate Award, IESA’s
most innovative product award and system engineering award
from National Instruments, US. Considering the success of
DRISHTI, Tata Power Systems has placed firm order on NAL to
procure and install Drishti systems (54 nos.) at IAF airfields.
The Integrated Global bus Avionics Processing System
(IGAPS) popularly called as the Mission Computer is a Core
Aircraft Computing Platform with advanced features like
ARINC 664 global bus, ARINC 818 fibre channel video bus and
having ARINC 653 compliance. This system has been designed,
developed and integrated for the first time in India by CSIR-NAL.
In yet another notable collaboration with industry, to take this

development further to the Indian and worldwide market, by
incorporating application specific upgrades and Airworthiness
approvals resulting in a certified product, CSIR-NAL and Tata
Advanced Systems Limited (TASL) have signed a Memorandum
of Understanding (MoU) for progressing this as a collaborative
effort between the two organizations.. NAL’s Visualization
and Animation Software (NALVAS) has been successfully
completed with the integration of the flight animation software
with the NAL Flight Operations Quality Assurance (NALFOQA)
software. NALFOQA software is being widely used for DFDR/
FDR/SSFDR flight data analysis by several of the airlines in
India. The deployment of this software enables configuring
of parameters, phases, events and airline configurations.
The indigenous cost of flight analysis using this software is
much cheaper when compared to foreign equivalents.
CSIR-NAL is one of the lead agencies for Micro Aerial Vehicle
(MAV) development in the country. The SlyBird and Puspak 450
MAVs are being marketed as products. These MAVs have been
demonstrated to several user agencies jointly with HAL, the
identified production partner. The partnership will open the
avenues for manufacturing of indigenous MAVs & UAVs. In one
of the recent development, NAL’s MAV unit jointly with National
Institute for Advanced Studies (NIAS) has been involved in
flight trials for digitization of archaeological sites under Digital
India theme. Towards achieving self reliance in technologies
for MAVs/UAVs, our laboratory has successfully completed
the design, development and implementation of Miniature
digital Autopilot for MAVs achieving weight budget of 2.6
grams. NAL has also developed a family of Autopilots ranging
from 2.6 grams to 45 grams for various airborne applications.

Make in India – Strategic Sector
In addition to furthering the Make in India imitative under
the strategic sector, NAL’s contributions to major national
programmes in this sector have enabled it to carve a niche for
itself. Key technology successes of NAL include; large carbon
fibre airframe components using innovative and cost-effective
fabrication technologies and Fly-by-wire Flight Control Laws
design for the Tejas programme. It is to the credit of the National
Control Law (CLAW) team led by CSIR-NAL that the flight test
programme for TEJAS has today successfully completed a total
of over 3100 flights carried out on nineteen different prototypes
flown by twenty one IAF test pilots over a continuously
expanding flight envelope meeting the IOC2 requirements in
full. Further, in December 2015 the CLAW team together with
the team from National Flight Test Centre, ADA had successfully
demonstrated the Ski jump launch of LCA Naval variant from
the Goa shore based test facility. CSIR-NAL has received an
order from HAL, Bangalore for the supply of twenty sets of
13 critical CFC components for series production of LCA-Tejas
aircraft. The order is being jointly executed with M/s Tata
Advanced Materials ltd., Bangalore as the production partner.
This is yet another noteworthy example of building indigenous
capabilities and capacities by involving the private industry.

of production technology for aeronautical grade carbon fibres.
NAL has made significant contributions in the area of new
technologies, products and systems for the strategic sector.
The high speed combustor design and related test facilities
have been developed for hypersonic vehicles. Radomes
are an area of strength in NAL and a multidisciplinary team
has established a niche technology covering mechanical,
electromagnetic, aerodynamic and structural design, testing
and certification aspects. Radomes have been developed
for ground based as well as air borne applications, this
includes the 12.9 meter dia Doppler Weather Radar Radome
for ISRO, and nose radomes for Jaguar and Saras aircrafts.
The technology for manufacturing of Composite
Radome for Jaguar Aircraft and DWR Radome for ISRO has
been transferred to HAL and BEL, Ghaziabad respectively.
The institution continues to contribute to developing
technologies relating to advanced aircraft structures like
co-cured co-bonded composite parts, variable resin infusion
technology, and indigenous autoclaves for composite airframe
manufacture. Recently, CSIR-NAL led PPP consortium has
bagged order for autoclave (5.5 mts in diameter) from VSSC,

An achievement with far reaching implications is the
development of aerospace grade carbon fibres, a critical
technology which is high on the list of sanctions. The pilot plant
technology was scaled-up and a 400 TPA production facility has
been established by Kemrock Industries at Vadodara, Gujarat
based on technical know-how provided by CSIR-NAL. More
recently a MoU with MIDHANI has been signed for development
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and Limited Series
Production of 20 engines
is underway through a
Hyderabad based MSME.
Presently this technology
is a direct substitute for an
imported 51 hp engine used
on DRDO’s NISHANT UAV.
The cost of the indigenous
engine is around 40 percent
less than the imported
one even at the limited
series production stage.
These two products we
can proudly say are truly
Make in India products.

Make in India –
Special Materials

Trivandrum against stiff global competition. Apart from
saving in FE for the country it has enabled the growth and
development of the Indian Composite industry. Active Noise
Control (ANC) systems to reduce the fighter aircraft noise in
the cockpit and Enhanced Smart Fatigue Meter (eSFM) for
monitoring the fatigue life of aircraft by computing the ‘g’
crossings and the fatigue index has also been developed.

CSIR-NAL has made
significant contributions
in the area of special
materials. The technology
development for production
of NiTi shape memory alloys in 20-40 kg melt capacity in
collaboration with HAL and MIDHANI has been successfully
completed. Various products such as rods, strips and wires
have been fabricated for applications in both aerospace
and other engineering domains. The technology transfer to
industry is currently under progress. NiTi SMA has wide range of
applications in the areas of Biomedical, Aerospace, Automotive,

market price. At our Surface Engineering Division, a magnetoresistive sensor based on the giant
magnetoresistance (GMR) has been fabricated for the development of position sensors, and
magnetometers for automotive and aerospace applications. World market requirement for these
sensors is as large as 1700million units in 2016, and having revenue of $2.0 billion. These sensors have10
to 100 times higher sensitivity than Hall sensors and also more cost effective. NAL is in interaction with
industries like TVS motors, Minda Stoneridge Instruments etc., for testing, evaluation and production of
these sensors to industry level. CSIR-NAL has also developed host of surface modification technologies,
the important ones are; Plasma nitriding super-hard coatings for cutting tools and Nickel-silicon carbide
(NALNISIC) for trochoids of rotary and reciprocating engines of light weight aircraft and automobiles.

Make in India – Societal Applications
Many technologies have been developed for societal applications. NAL’s pioneering efforts
in parallel processing hardware and software development have given the country advanced
metrological computational capabilities. NALSUN solar selective coating for industrial and domestic
solar water heaters is electrodeposited on various metallic substrates at room temperature
using a black chromium bath. The technology has been transferred to 29 small and medium
scale industries. A500 + 500 W wind–solar hybrid system (WiSH) to power remote areas, lab
scale autoclaves, desktop flight simulators to meet the requirements of academic & research
institutions are some of the other significant achievements which have a societal impact.
In conclusion, CSIR-NAL continues to strive hard to meet the technology challenges posed by
the nation in the aerospace sector. CSIR-NAL would be a major technology development partner
in the national initiative on civil aircraft development for regional connectivity, and in the design &
development of sub 2000 mm class Micro Air Vehicles to meet the needs of strategic and civilian sectors.
In future it is expected to play a significant role in the development of LCA Naval variants, Advanced
Medium Combat Aircraft by ADA and the Fifth Generation Fighter Aircraft programme of HAL.
l

In yet another notable contribution to our armed forces,
CSIR-NAL developed indigenous system for Detection
and Hit Visualization using Acoustic N-wave Identification
(DHVANI) for marksmanship training of Indian Army has
been selected for twelve lanes of the multifunctional
electronics target system by Southern Air Command (SAC)
HQ Thiruvananthapuram. The order is being executed by the
NAL led PPP consortium with M/s Captronic Systems Pvt. Ltd.
This order was won against stiff international competition
from companies in Germany and Switzerland. Further, 55 hp
Wankel engine was developed for ADE’s NISHANT UAV. NAL
designed and developed the core engine; VRDE and ADE were
in-charge of peripheral systems and flight testing respectively.
Centre of Military Airworthiness and Certification (CEMILAC)
cleared this technology for Limited Series Production.
Technology has been given to DRDO for defence applications

Robotics etc. The demand for use of NiTi SMAs in the field of
healthcare has increased exponentially in the past decade. The
annual consumption of vascular metallic stents in India alone
is reported to be about 2,500 crore and growing at a CAGR of
15%. Till date, the entire NiTi based devices and implants are
being imported from abroad at exorbitant cost and hence,
there is a need to develop this class of material indigenously.
The indigenous production of NiTi SMA products will
bring down their cost by at least 30-40% of the international
16
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Rafael Advanced Defense Systems
offers a diversified array of innovative
solutions for air, land, sea and space
applications. Initially focused on developing
missile technology, Rafael, Israel’s second
largest defense company, moved on to
produce advanced weapon systems for all
branches of the Israel Defense Forces.
The world-leading Air Superiority Systems
developed by Rafael include David’s Sling,
designed to intercept medium range
missiles; Iron Dome, an air defense system
for interception of short-medium range
rockets; SPYDER, an air defense system
based on Rafael’s advanced air-to-air
Python 5 and Derby missiles, and Barak,
a Naval Point Defense Missile system.
Rafael’s Air and C4ISR Division
produces a wide array of air and C4ISR
systems for targeting and sensor-toshooter missions, including electrooptic systems, communications and
intelligence as well as cyber systems.
The Land Systems Division brings out
land, naval and underwater systems.
Rafael MANOR - Advanced
Defense Technologies
Division is devoted to the fields of space and propulsion, breaching solutions, pyrotechnics,
warheads, and the development of many of Rafael’s core technologies. The division
also builds propellant tanks for a variety of applications, including satellites.
As part of its corporate culture of partnerships and cooperation, Rafael has signed agreements
with over 100 government agencies for aviation, space and defense deals around the world. These
allow Rafael and its partners to capitalize on mutual strengths and leverage existing capabilities.
Major General (Retd) Yoav Har Even, who served the Israel Defense Forces for 31 years in various
positions, including as Commander of a Reserve division, Ground Forces Chief of Staff and Head
of IDF’s Operations Branch, is the President and CEO of Rafael Advanced Defense Systems.
In an interview with AeroMag Asia, Major General Yoav Har Even speaks about Rafael highlights at the
DEFEXPO 2016 and consolidating and expanding ties with Indian counterparts. Excerpts from the interview:

RAFAEL at DEF EXPO 2016

Cutting Edge Solutions
For Myriad Battle Arenas
18

W

hat are the new vistas of cooperation and partnership
opening up in India? What new opportunities do you
see here?

Rafael Advanced Defense Systems offers a wide range of
combat proven systems which provide the users of the land,
navy and ground platforms with the most advanced solutions
and capabilities against all kinds of threats.
RAFAEL specializes in current and future Land systems. In
addition to the traditional battlefield, RAFAEL’s combat-proven
land systems are optimal for the ever-growing arena of urban
warfare.
Each system fulfills a unique role in ensuring swift and
accurate results, with minimal collateral damage and maximum
effectiveness. Together they provide land, air and naval forces
with the necessary fire power, lethality, survivability and
manoeuvrability.
At DEFEXPO 2016, Rafael is presenting its air-to-air missiles,
Python-5 and i-Derby ER, which can be a fitted on a wide
spectrum of aircraft. Rafael’s land systems at the exhibition
include the combat-proven Trophy active protection system for
armoured vehicles, Remote weapon stations with Spike missile
integration, SPYDER air defense system for defense against a
variety of aerial threats, and the Spike Family. Rafael’s naval
portfolio at DEFEXPO includes C-Dome, a naval air defense
system for protection of ships and other naval and land assets
against rockets, mortars, and more, naval EW, Sea Spotter IR
staring and tracking system, and Toplite EOS for surveillance,
observation and targeting.
Could you talk about your partnerships with Indian
companies and the potential growth?
Israel and Rafael consider our relationship and cooperation
with India as strategic. We are constantly working for new ways to
expand our cooperation and joint ventures and we have already
established a joint venture with Bharat Forge Limited (BFL) and
are negotiating with other local Indian industries, including BDL,
BEL as well as with the DRDO. Such cooperation will ensure our
mutual success in the development and production of leading
technologies that will best serve both countries well into the
future. Currently, Rafael has over 100 such partnerships, and
they are part of our broad international offset activities around
the world, which we hope will similarly come into play in India
as well. As we say about the Spike program and other activities:
we are in ongoing dialogue with local companies to transfer
knowledge and technology to India. With specific focus on the
Spike program, in the end it will be an Indian Spike missile.
Could you give us an update on production of Spike
tactical missiles?
We are in an ongoing process that at the end will allow us to
produce Spike missiles in India.
As you know, the Spike Missile Family consists of precise
Tactical Missiles for ranges between 200 – 30000 m. The Spike
Family is a Multi-purpose, Multi-Platform Electro-Optic Missile
System with real time data link. The Spike Missiles are in use by
infantry units as well as mounted on combat vehicles, attack
helicopters and naval vessels. The Spike missiles are combatproven and in service in many countries, among them: Israel,
Italy, Germany, Netherlands, Spain, Poland, countries in South
America and others.

The missiles in this family have sophisticated electro-optic
CCD or IIR sensors for day/night all-weather operation, as well as
a tandem warhead.
Their lofted trajectories enable the warhead to strike the
target at its most vulnerable location with pinpoint precision.
All of the SPIKE Family members have a low life-cycle cost, due
to high reliability and operational and logistic support and
production commonality between members.
Could you share with us your thoughts on defense
offsets policy, defense procurement procedure and how
doing business in India can be further eased?
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Rafael to present Air Defence System

at Def Expo 2016

Today’s defense markets are shifting from buying complete
systems from foreign suppliers (BUY) to local production of
such systems (MAKE) – a trend requiring efficient capability to
transfer manufacturing technologies, know-how and monitor
quality assurance, all that under complex offset rules that require
significant flexibility and resilience to maintain a profitable
operation.
Rafael is constantly seeking new partnership and joint
ventures with Indian companies for cooperation that will help
drive forward our mutual ability to address local needs and
operational requirements.
One of our strengths is our proven experience of transfer of
technology and meeting offset requirements by driving from
buy to make with the local industry.
What are the new breakthroughs and initiatives of the
company and key research and development activities?
Our strategy has for a long time called for development of
precise, proportionate and discriminate systems that allow forces
to carry out missions effectively, efficiently and economically.

A
These include the Spike Family, our SPICE guided bombs air-toground munition falls into that category as well. Systems such as
the combat-proven Trophy, Iron Dome, and now David’s Sling,
which has already completed its fourth full system interception
test successfully, ahead of its delivery to the Israeli airforce, are
just a few examples of such breakthroughs. Laser applications
and CIED capabilities will also serve a main role in any futuristic
combat scenario. Rafael is a growing company and is expected
to continue to grow and to provide its customers in Israel and in
other countries with systems that can address the challenges of
the various battle arenas they are engaged in.

IMDO and MDA begins the transfer of
David’s Sling to the Israeli Air Force

A

fter a series of concluding trials of the
David’s Sling aerial defense system,
Israel’s Missile Defense Organization
(IMDO) at the Ministry of Defense, together
with the US Missile Defense Agency (MDA),
began delivering major components of the
system to the Israeli Air Force (IAF).
David’s Sling, which was developed by
Rafael Advanced Defense Systems Ltd. and
Raytheon USA, completed its final milestone
test in December 2015.
The delivery process of David’s Sling will
be taking place gradually, over the course
of several weeks, in accordance with its
development plan. The first phase of delivery
is being conducted by a team from IMDO,
along with the defense industries, led by Rafael
Advanced Defense Systems. In this stage,
the delivery of the radar, interception and
command and control systems will take place.
In the near future, the process of testing
all of the system components and the final
declaration by the Air Force that the system is
operational will occur.

20

David’s Sling is considered the world’s
most revolutionary innovation in the family
of interceptor systems. This system, which will
serve as a central part of Israel’s multi-layered
defense array, was developed by Israel’s
Missile Defense Organization (IMDO) at the
Ministry of Defense and the Israeli Air Force,
in collaboration with the US Missile Defense
Agency (MDA).
David’s Sling will allow Israel to more
effectively defend against the wide range of
current and future threats to its civilians. David’s
Sling will provide additional layer of protection
against short and medium range missiles and
rockets, particularly against precise strikes, and
will add intercept opportunities for the Arrow
aerial defense system.
The prime contractor for David’s Sling
Weapon System is Rafael, with Raytheon
Missile Systems as a sub-contractor. The MMR
is developed by Elta, a subsidiary of Israel
Aerospace Industries. The BMC, known as the
Golden Almond, is developed by Elisra, an Elbit
subsidiary.

l

t DEF EXPO 2016, Rafael will present the Spike Missile
Family, which consists of precise Tactical Missiles for
ranges between 200 – 30000 m. The Spike Family is a
Multi-purpose, Multi-Platform Electro-Optic Missile System
with real time data link. The Spike Missiles are in use by infantry
units as well as mounted on combat vehicles, attack helicopters
and naval vessels. The Spike missiles are combat proven and
in service in many countries among them: Italy, Germany, the
Netherlands, Spain, Poland and others. The missiles in this family
have sophisticated electro-optic CCD or IIR sensors for day/
night all-weather operation, as well as a tandem warhead. Their
lofted trajectories enable the warhead to strike the target at
its most vulnerable location with pinpoint precision. All of the
SPIKE Family members have a low life-cycle cost, due to high
reliability and operational and logistic support and production
commonality between members.
Samson 30mm MKII, is a 30mm Weapon RWS designed
for use on any modern light-armored, high-mobility fighting
vehicle, new or upgraded, without modifications. It mounts
main and secondary armaments, of Eastern and Western origins,
including a 30/40 mm automatic cannon, 40 mm AGL (optional),
and 7.62 mm coaxial machine gun. Additional mountable force
multipliers include ATGM launchers, ASM, and SGL obscurants.
The Samson Family is offered in six land configurations and
two naval configurations (Typhoon Weapon Stations). Samson
RWS support diverse, interchangeable weapons and sensors
including 5.56/7.62/12.7 mm machine guns, 40 mm automatic
grenade launchers, anti-tank missiles, observation pods, and
non lethal capabilities.
PROTECTOR®USV – a naval unmanned integrated system for
Intelligence, Surveillance, Target Acquisition and Reconnaissance
(ISTAR).

operated machine gun system. The system provides crew-safe
operation enabling force protection and precision engagement.
The Mini-Typhoon is an optimal solution as perimeter protection
for large vessels. The Mini-Typhoon can also function as main
gun for small, fast patrol boats, significantly enhancing hit
probability under rough conditions.
BNET SDR FAMILY is a Broadband MANET IP SoftwareDefined Radio for ground and air applications. BNet is an
integrated C3 system providing position and jam-resistant
high-speed Data and Voice (Analogy and VoIP) used for combat
communications in a modern battlefield.
Rafael will display the following additional systems:

The PROTECTOR®USV is fitted with a comprehensive sensor
suite and can accommodate a variety of mission modules. The
Toplite Electro-optical director and a radar system provide day/
night detection, identification and tracking of targets. Toplite
subsystems include a third-generation Forward-Looking InfraRed (FLIR) sensor, color Charge-Coupled Device (CCD) camera
an eye-safe laser rangefinder (LRF), and an advanced correlation
tracker. Protector is applicable for Maritime Security (MS), Force
Protection and Naval Dominance and comes in 9m and 11m
configurations. At DEFEXPO 2016, Rafael will present Protector
with its remote-controlled weapon stations, mini-Typhoon. The
Mini-Typhoon is a lightweight, naval, stabilized and remote

TROPHY HV - the world’s only combat-proven Active
Protection System for armored vehicles. In February, the Israeli
Ministry of Defense has completed the integration of Rafael’s
Trophy Active Protection System on its NAMER armored
personnel carrier (APC). The system will now be installed on
every new Israeli NAMER. The Trophy HV (heavy vehicle) was
declared operational by the Israeli Army in August 2009 and
is currently in full production. Trophy is the only operational,
combat-proven armor APS in the world. Merkava-4 tanks
integrated with Trophy active protection systems are presently
deployed in combat areas along Israel’s borders. In the summer
of 2014, Trophy intercepted more than 10 anti-tank missiles fired
at Israeli tanks in the Gaza Strip.
SPYDER (Surface-To-Air Python & DERBY) is a quick reaction,
low level surface-to-air missile system designed to counter
attacks by aircraft, helicopters UAVs and precision guided
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munitions. The system provides effective protection of valuable
assets, as well as first-class defense for forces located in the
combat area.
SPYDER incorporates RAFAEL’s most advanced, proven
performance air-to-air missiles - the i-Derby and i-Derby ER
active radar (RF) missiles and the Python-5, a dual waveband
Imaging Infra Red (IIR) missile, also to be presented at DEFEXPO.
The SPYDER family includes the SPYDER-SR (Short Range) and
the SPYDER-MR (Medium Range) systems.
The C-Dome naval air defense system is designed to
effectively protect combat vessels against a large set of modern
threats. C-Dome handles saturation attacks by engaging
multiple targets simultaneously. Reaction time is very short and
enables automatic and semi-automatic engagements.

The Sea Spotter is an advanced Naval IRST system that
will enable a naval vessel to automatically locate and pinpoint
threats and targets located around it without being exposed to
enemy systems.
Toplite is an electro-optical surveillance, targeting and
weapon control system. Toplite also serves as a director and a
radar system on Rafael’s Protector USV, providing day/night
detection, identification and tracking of targets. Toplite MultiHigh Definition (MHD) Electro-Optical System (EOS) is the most
advanced version of the Toplite family of ISR and targeting
systems for airborne, maritime, ground, homeland security, and
defence applications. It allows unique operational capabilities
supplemented by additional state-of the-art advanced image
processing algorithms and applications.
l

C-Dome uses the combat-proven Iron Dome interceptor that
has already achieved more than 1500 successful interceptions.

A

n ATR 72 prototype has taken to
the skies to launch the second
flying demonstration campaign
as part of the EU’s Clean Sky Joint
Undertaking (CS JU) program. The aim
of this flight trial is to test an all electrical
energy management system, optimizing
the electrical power distribution.
This second flight test campaign also
performs checks on a new all electrical air
conditioning system.
The current ‘All Electrical Aircraft’
(AEA) flight tests campaign comes
on the heels of the first “green” flying
demonstration of the Clean Sky program,
succeeded on July 2015 with the same
ATR 72 prototype aircraft. The aim of the
first flight test campaign was to test new
and more effective composite insulation
materials and new vibro-acoustic sensors
integrated into a large panel of the
ATR aircraft fuselage. The flights also
tested new generation optical fibers for
improved identification of micro-cracks
and easier maintenance.
The advanced technologies tested
through AEA Flying Demonstrator
have been jointly developed by ATR’s
shareholder Finmeccanica (formerly
Alenia Aermacchi), CS JU members
such as Liebherr for the electrical air
conditioning system and Thales for the
electrical generation, and CS JU partners
via calls for proposals. ATR has been
part of the project since it was initiated
in 2008 through its Italian shareholder
Finmeccanica the Coordinator of Green
Regional Aircraft Integrated Technology
Demonstrator, inside the Clean Sky Joint
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ATR “All Electrical Aircraft” Flying
Demonstrator takes off for Clean Sky

Elbit Systems

Helicopter SKYLENS™
Flight test
E

lbit Systems announced that its Helicopter Skylens™
wearable head-up display completed a series of successful
flight tests in its final configuration mode, making it a world
leading system of its kind.
Entering the final flight test stages, the Skylens demonstrated
a fully operational configuration with a wider field of view, higher
resolution and an upgraded tracking system depicting synthetic
vision as well as EVS video imagery.
The systems were tested during day and night, in a range of
locations demonstrating a variety of maneuvers such as rooftop
landings and oil rig approaches above the sea, in order to
simulate real operational flight conditions during SAR, EMS and
rig transportation missions.
Pilots who have flight tested the system attested to its
significant contribution to flight safety and to its maturity, and
have expressed their desire to fly the system in their routine
missions.

Technology Initiative (CS JTI). Clean Sky
is a measure adopted by the European
Parliament to support the trend of publicprivate partnership initiatives in the field
of research. The aim is to jointly develop a
broad spectrum of technologies devoted
to a clean, innovative and competitive air
transport system.
Alessandro Amendola, ATR’s Senior
Vice-President Engineering, underlined
“the outstanding work jointly carried
out by teams at Finmeccanica and ATR
in order to test the new ‘all electrical
systems’ and further contribute to
developing a greener version of regional
aviation. The ATR aircraft already have

a reputation worldwide for their low
fuel burn and their environmental
friendliness. Contributing to developing
and deploying new technologies for the
greener aviation of tomorrow is a key part
of ATR’s identity”.
Founded in 1981, ATR is the world
leader on the market for regional aircraft
with 90 seats or less. Since its creation,
ATR has sold over 1,500 aircraft. With over
28 million flights, ATR models equip the
fleets of over 200 airlines in nearly 100
countries. ATR is an equal partnership
between
two
major
European
aeronautics players, the Airbus Group
and Finmeccanica.

Helicopter Skylens provides the aircrew with a true “out
of the cockpit” view, displaying flight symbology for day and
night operation in severe weather conditions. In limited visibility
conditions, the pilot is able to fly eyes out due to the wide
field of regard display. The system is packed in a lightweight,
easy-to-install device. A revolutionary approach to meeting
the challenges of today’s aviators, Skylens provides headup information while minimizing the dependency on airport
instrumentation.
Skylens is a part of the Clearvision™ Enhanced Flight Vision
System (EFVS) family, displaying high-resolution symbology and
video on a transparent visor, providing pilots with cutting edge
head out capabilities

features offer helicopter pilots a “real-world” view of the terrain
along with all obstacles within their flight path, allowing them
to “see and avoid” even when visibility outside the aircraft is
limited.
Elbit Systems’ avionics increase mission efficiency and
reduce operational costs by ensuring operational success
while maintaining a high level of safety. Whether the mission is
corporate, search and rescue, offshore marine, law enforcement
or emergency management, Elbit Systems’ civil helicopter
avionics solutions can be adapted for operational success.
Based on the ClearVision EFVS for fixed-wing platforms,
Helicopter ClearVision covers the full flight envelope and
is designed to improve the accessibility of helicopters to
destinations which suffer from limiting weather conditions
and low visibility situations in day and night. The solution is
comprised of the HeliEVS™ camera and the Skylens™ wearable
HUD or the SkyVis™ Head Mounted Display (HMD), in order to
address both non-helmet and helmet users.

The Elbit Systems’ helicopter avionics product line for civil
applications fuses both synthetic and real-time imagery using a
unique design symbology and computer flight guidance. These

l
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Bahrain Airshow

Tejas Scripts History,
			Receives Inquiries
W

hen India’s Light Combat Aircraft Tejas made its first outing
in a foreign soil at the recently concluded Bahrain International
Air show, it is said to have received many enquiries from various

nations.

The indigenously developed LCA Tejas, a single-jet engine, multi-role
light fighter displayed its acrobatic abilities as it received appreciation
from the participating nations. Limited Series Production (LSP-4) variant
of Tejas flew in front of a packed international gathering. The flight was
piloted by Commodore Jaideep Maolonkar, Chief Test Pilot at National
Flight Test Centre (NFTC).
Dr.S.Christopher, Director General of DRDO and Aeronautical
Development Agency who witnessed the flight at Bahrain Airshow
revealed that Tejas had impressed many people and several countries
enquired about the new aircraft from India, as it has a good export
potential. He has not disclosed the names of these countries.
Cmde C.D.Balaji, Programme Director ( Combat Aircraft ) and
Director, Aeronautical Development Agency which is responsible
for the development of Tejas, Shri R. Swaminathan, Outstanding
Scientist, Associate Programme Director (current Programmes and and
Technology Director (GS), Director MM, Air Vice Marshal J. Chalapati,
Head, NFTC, Shri.P.Jayapal, Chief Executive (Airworthiness), Shri R. Kaveri
Renganathan, CEO, Bangalore Complex, HAL, General Managers Shri
V.Sreedharan, -LCA, Shri V.Natarajan – Helicopters, Shri GVS Bhaskar –
Helicopter MRO also attended the event.
The LCA Tejas was seen performing 8-G (gravity) pull, vertical loop,
slow fly past and barrel roll and the officials present at the event termed
the flight a “historic event”. For the Bahrain International Airshow, India
had sent two Limited Series Production (LSP) LCA Tejas that is of light
weight variety, due to the addition of composite materials and is a 4+
generation aircraft with supersonic capability.
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Cmde C.D. Balaji, Programme Director ( Combat Aircraft ) and
Director, Aeronautical Development Agency with Shri K.Ravikumar,
Financial Advisor, ADA at the DRDO- ADA stall at Bahrain Airshow.

Dr. S. Christopher Director General of DRDO and Aeronautical Development
Agency, CE CEMILAC P.Jayapal, Shri R. Kaveri Renganathan, CEO,
Bangalore Complex, HAL in the India Pavilion at Bahrain Airshow
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ADA, DRDO team

Shri R. Swaminathan, Outstanding Scientist,
Associate Programme Director (current
Programmes and and Technology Director (GS),
Director MM, Aeronautical Development Agency
with Dr.S.Christopher Director General of DRDO

HAL, General Managers
Shri V. Sreedharan,
-LCA, Shri V. Natarajan –
Helicopters,
Shri GVS Bhaskar –
Helicopter MRO

The LCA Tejas is expected to clear
is Final Operating Certificate (FOC)
sometime in 2016. Indian Air Force
(IAF) has plans to acquire about 120 of
these aircraft, but wants over 100 major
modifications to it as MK I A.
The Bahrain Airshow also showcased
the acrobatics of the Sarang Helicopter
Display Team using modified HAL Dhruv
helicopters.
Shri T.Suvarna Raju, CMD, HAL
said that HAL would comply with IAF
requirements and will increase the series
production of the Tejas aircraft from 8
26

to 16 units per annum. He also assured
that the first aircraft with the requisite
modifications will be made in 2018 and
passed on to the IAF. The Indian defence
labs are also developing a naval version
of the Tejas and in December 2014, it
successfully conducted ski-jump trials.
A large team of ground support crew
from Aeronautical Development Agency,
HAL and RCMA were at the Sakhir air base
in Bahrain to support the maiden outing
of Tejas abroad.

ahead of the Tejas sky stunners. The
Sarang Air Display team was led by Group
Captain AS Abhayankar.
In addition to these, DRDO also
showcased indigenously developed
defence systems to display the nation’s
prowess in the area of advanced defence
technologies with the aim of exploring the
potential for export of defence systems
and equipment. Bahrain International
Airshow-2016 was conducted from 21 to
23 January 2016.

Sarang Helicopter Display Team, flying
the Dhruvs, enthralled the gathering

l
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BrahMos Aerospace, a joint venture between Defence
Research and Development Organisation (DRDO) of India
and Military Industrial Consortium NPO Mashinostroyenia
of Russia, has become a role model by integrating publicprivate industries from India and Russia as a consortium of
Missile Industry Complex. It has penetrated the international
market with the most potent weapon system for precision
strike and a Force Multiplier in Network Centric Warfare.
As the name represents the fury of Brahmaputra and the
grace of Moskva rivers, BrahMos is today a commendable
paradigm of seamless integration and rapid development of
high technology defence products in the world market. The
company is responsible for designing, developing, producing
and marketing the BRAHMOS supersonic cruise missile, which
has a flight range of 290 km with a speed of 2.8 Mach.
Prime Minister Narendra Modi, while visiting the
BrahMos pavilion at the Maritime Exhibition (MAREX)
during the International Fleet Review (IFR-16) held
recently in Visakhapatnam, hailed the BRAHMOS
missile system as a successful role-model for ‘Make In
India’ and contributing significantly in strengthening
the defence and security of the nation.
Development and integration of the air-launched
version of BRAHMOS is currently at an advanced stage.
BrahMos Managing Director and CEO Sudhir Mishra, in an
interview with the AeroMag Asia, speaks about integration
of BRAHMOS into Su-30MKI aircraft and developing
advanced BRAHMOS variants. Excerpts from the interview:

Shri Sudhir Kumar Mishra
MD & CEO, BrahMos

For Precision Strike
Air-launching BRAHMOS
from Supersonic Fighter Jet
Could you talk about the handing
over of the first BRAHMOS-integrated Su30MKI to Indian Air Force?
The first modified Su-30MKI, which
will test-fire BRAHMOS, has been handed
over to the Indian Air Force during the
Aero India show at Bangalore in February
2015. Hindustan Aeronautics Ltd carried
out the modifications in the Russianmade fighter jet in a very short time-span
and integrated the BrahMos Aerospace-
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designed launcher with the aircraft.
Modification of the second test aircraft
has also been completed and on January
7, 2016 the first sortie was conducted
with the modified aircraft. We hope to
complete the flight trials by this year end
from the aircraft after which the process
of deliveries will start.
What are the challenges faced in the
programme of integration of BRAHMOS
into Su-30MKI aircraft?

Technically, there were several
challenges. Firstly, the Su-30 is a longrange supersonic strike fighter having
a payload carrying capacity of 8-ton.
The aircraft has never before carried
a heavy missile system like BRAHMOS
which weighs 3-ton. For the air-version,
we reduced the weight of our missile
by half a ton to 2.5 ton. Alongside, the
missile’s airframe was also modified with
reduced booster and fins to ensure its
stability while being test launched from

Shri Sudhir Kumar Mishra, MD & CEO, BrahMos with Prime Minister Shri Narendra Modi
the fighter jet. The test platform (aircraft)
itself underwent modifications. There
were many other aerodynamic challenges
in this air-launched missile programme.

of aeronautics. The entire community
of aeronautical scientists and engineers
could then take a cue from such a historic
milestone in aeronautical technology.

Could you talk about the importance
and significance of this integration
programme?

Could you discuss your partnership
with HAL for long-term support towards
all variants of BRAHMOS?

As I said, BRAHMOS is a very powerful
missile and such a class of weapon has
never been deployed by the Su-30 fighter
before. So, this integration programme
was a great learning lesson for all of
us. Once the test-firing of air-launched
BRAHMOS is successfully carried out, it
would be a remarkable feat in the history

As of now, we are partnering
with HAL mainly for the air-launched
BRAHMOS programme. Previously, we
have discussed partnership with the
leading aerospace and defence PSU to
install and augment the required facilities
under the technical support of DRDO’s
Missile Complex, Hyderabad.

Looking forward, what do you
envisage as the future of the BRAHMOS
programme?
BRAHMOS is already a market leader
in supersonic cruise missiles family. To
retain that lead position, we have set
out our goals quite clearly under the
Vision-2050 Plan. Designing a smaller,
smarter BRAHMOS is our next priority.
This new missile will be developed to
equip more number of modern platforms.
The next would be BRAHMOS-2K – that is
the Hypersonic BRAHMOS flying at a top
speed of Mach 5 to 7, where K stands for
Kalam.
What are the other initiatives in the
pipeline? What is the scope for exporting
BRAHMOS missiles?
As I just said, the new initiatives are
designing the new advanced BRAHMOS
variants which are on the drawing board
at present.
As regards to export opportunity,
BRAHMOS as the world’s best supersonic
cruise missile system holds a lot of
export potential. The inter-governmental
agreement between India and Russia
includes the provisions for exporting
the missile to our friendly countries. A
decision in this regard has to be taken
jointly by the Governments of India and
Russia.
l
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President Lauds the Forces

IAF Operational
Squadrons
Honoured

President Shri Pranab Mukherjee and Chief of Air Staff, Air Chief Marshal Arup Raha sharing a light moment during prestigious Presidential
Colours to 28 Equipment Depot and Presidential Standard to 119 Helicopter Unit at Air Force Station Jamnagar.

N

ew Delhi: President of India and
Shri Pranab Mukherjee awarded
the
prestigious
Presidential
Colours to 28 Equipment Depots and
Presidential Standard to 119 Helicopter
Units at a ceremonial parade, held at
the Air Force Station Jamnagar. The Air
Officer Commanding of 28 Equipment
Depot, Air Commodore NR Chitnis and
Commanding Officer of 119 Helicopter
Unit, Wing Commander Suseem Siwach
received the President Colours and
Standard respectively.
Indian Air Force’s operational
squadrons become eligible for award of
Presidential Standard after completion
of 18 years of service to the Nation.
The selection is based on the unit’s
performance and achievements during
peace as well as hostilities. The honour is
an acknowledgement of the meritorious
service rendered by the units.
A ceremonial parade was held
to mark the occasion, which was
commanded by Group Captain S
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Chauhan, Chief Operations officer, Air
Force Station Jamnagar. The President
also released First Day covers of 28
Equipment Depot and 119 Helicopter Unit
at the function. There was a spectacular
display of precision and dare devilry by
the Air Warrior Drill Team and fly-past
consisting of Jaguar, Mi-17 V5 and Surya
Kiran Aerobatics Team which mesmerised
the audience. The breathtaking fly-past
was synchronized with significant events
of the parade. The centre of attraction for
the entire ceremony was an impressive
display of the ALH Sarang display team in
their attractive colours which enthralled
the gathering.
Speaking on the occasion, Shri Pranab
Mukherjee expressed confidence that our
armed forces would rise to the occasion
whenever called upon and always keep
the country’s flag flying high. He also
said that the professional excellence,
grit and determination exhibited by
both the units over the years is highly
commendable. He complimented all the

personnel and families of 28 Equipment
Depot and 119 Helicopter Unit and
wished them continued success in their
future endeavours.
Interacting with media after the
function, Air Chief Marshal Arup Raha,
Chief of the Air Staff said that Indian Air
Force is on a trajectory of modernization
and is transforming into a strategic
aerospace power with full spectrum
capability.
Accretion through new
acquisitions, replacement of obsolete
equipment with state-of-the art inductors
and up gradation of vintage weapon
platforms would definitely go a long way
in enhancing IAF capabilities. Induction
and speedy operationalisation of IAF’s
new assets and aircraft have afforded
unprecedented response capabilities.
He also emphasized that the long term
planning of the IAF would ensure that
the men and women in blue continue to
achieve greater level of professional skills
and capabilities.
l
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PASEO of Sagem (Safran) :

a new optronic system for combat vehicle
Optronics systems are one of the decisive technologies of Sagem that are displayed on its
stand at Defexpo 2016. Sagem’s range of optronic systems covers intelligence, engagement,
precise fires, and protection. In order to satisfy the needs of land warfare, Sagem develops and
produces PASEO, a new generation of combat vehicle sights. Very innovative, PASEO sight offers
the versatility needed to meet the requirements of both infantry combat vehicles and battle tanks,
as either a gunner’s sight or for real-time battlefield surveillance. It offers unrivaled performance in
the detection, identification and designation of air-land threats. PASEO is based on the integration
of very-high-resolution digital optronic sensors, including the SATIS family of thermal imagers and
line-of-sight stabilization.
PASEO ensures instantaneous omnidirectional classification of ground or air threats. In addition
to a high-performance independent stabilization of the line of sight and innovative operating
modes, PASEO is associated with assistance to algorithms (Track While Scan) and interfaced with
a Sagem inertial navigation unit. Moreover, it conserves all the capabilities of an observation sight,
ensuring manual or automatic tracking of target and the acquisition of its parameters (distance,
angular position, relative rate).
Highly versatile, PASEO is perfectly suited to 30-125 mm gunner and commander’s applications as well as forward observation
artillery. Effective day and night, it provides a true “fire-on-the-move” capability, with a high first round hit probability, whether on
static or moving targets. PASEO is in series production and has been selected by international customers and lately by the French
Army for Scorpion program, the global modernization program of the army that includes a new family of armoured combat vehicles.

Sagem (Safran) at Defexpo 2016:
a high performance navigation systems
Involved in large defence programs, Sagem (Safran) supplies
inertial navigation systems for all services. This capability to
develop high performances inertial navigation systems for land,
air and naval platforms is unique in Europe. A Safran subsidiary
based in France, Sagem is also considered as a leading defence
partner to the Indian Armed Forces, in particular inertial
navigation systems for front line units. In this critical sector of
technologies, Sagem provides high performances solutions to
the Indian armed forces and works closely with several Indian
aeronautics and defence groups, notably Hindustan Aeronautics
Limited (HAL) and the Defence Research and Development
Organisation (DRDO).
In cooperation with HAL in India, Sagem produces SIGMA
95 laser-gyro inertial navigation systems for the Indian combat
aircraft, such as Sukhoï, MiG, LCA Tejas, Hawk and Jaguar. In
France, the navigation system of the Rafale multirole aircraft
is developed and produced by Sagem. In naval navigation,
Sagem SIGMA 40 laser gyro systems is designed for surface ships
and submarines (SIGMA 40XP), while the SIGMA 30 laser gyro
inertial unit is designed for artillery systems. Sagem’s SIGMA 40
navigation systems are used on more than 500 surface ships and
75 submarines in 14 different classes. In India, Sagem is part of
the DCNS Scorpene oceanic submarine program, the company
supplying the inertial navigation systems of the ships which is
based on the Sigma 40 XP system. Drawing on this advanced
technology, the SIGMA 40 provides continuous, high-precision
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navigation data used by the ship’s
combat system. On its part, SIGMA
30 navigation & pointing units equip
notably Archer, Caesar, VB2M or
PZH2000 artillery systems.
In addition, the family of
navigation systems by Sagem
includes SIGMA 20 which represents its
new tactical land navigator. Based on a
breakthrough technology patented by
Sagem, the hemispherical resonator gyro
(HRG), SIGMA 20 combines performance,
small size, reliability and competitive
pricing. Capitalizing on HRG technology, Sagem
developed BlueNaute, a new generation attitude and heading
system. In 2015, BlueNaute was chosen by the US Coast Guards
to modernize its Reliance class ocean-going patrol boats and its
Juniper class. BlueNaute is also selected for the six future Harry
DeWolf class offshore patrol vessels of the Royal Canadian Navy.
Sagem (Safran) holds world or European leadership positions
in optronics, avionics, electronics and critical software for both
civil and military markets. Sagem is the No. 1 company in Europe
and No. 3 worldwide for inertial navigation systems (INS) used in
air, land and naval applications.

Asia’s First Aircraft Recycling
Centre in MP by MESCO

M

esco Aerospace Limited, a Mesco
group company is all set to establish
an Aerospace Hub and Asia’s first
Aircraft Recycling Centre. The ambitious
project will be based at and around a Stateowned airfield, situated in Seoni, Madhya
Pradesh.
The company also
plans to create
an Aerospace Hub around the airfield
and include diverse activities like Aircraft
Recycling, Pilot Training centre, Aerosports
Centre, Light Aircraft Manufacturing, MRO
etc.
“Aircraft Recycling is new but already
a booming business in the West. We have
been working on the project since 2014
and the venture will be a reality, very soon”,
said Mr. Manoj Pandey, C.O.O. of Mesco
Aerospace Ltd. He also mentioned that
his company is a member of Aircraft Fleet
Recycling Association (AFRA) and working
towards achieving the global requirements
towards an ideal aircraft recycling facility. It
was also confirmed to Aviation World that
the company has also acquired private land
around the airfield keeping the project size
and expansion in mind.
According to Richard Brown of ICF
International, “the aviation industry is facing
an aircraft retirement tsunami”. It is estimated
that over 12000 aircraft will attain end of
service in the next two decades and aircraft
retirements will reach 1000 per year within
a decade. The rapid flow of aircraft ready for
scrapping is primarily due to cyclic rather
than structural reasons.
Mesco Aerospace has been into
the business of aircraft operations and
maintenance for over two decades and they
will be undertaking the project of aircraft
recycling in collaborative partnership with
experienced and competent companies in
the USA & Europe.
Mesco Aerospace Limited is also
focusing on engineering and manufacturing
capabilities in aerospace and defence
component manufacturing and system
integration. State of the art facility is located
in the Aerospace Capital, Bangalore, for
precision engineering and component
manufacturing. The facility shall be

supported with an able design organization
and impeccable quality standards of highest
order. Mesco is also in the advanced stages
of planning for making sub-assemblies and
undertaking system integration for A & D.
The extension of these projects will also be
seen in Madhya Pradesh, where the company
is committed to create an Aerospace Hub.
The other notable project that the
company is venturing into includes MRO,
which will take up Maintenance, Repair &
Overhaul in defence sector. Also, the MRO will
serve as an in-house facility for the company’s
aircraft recycling business. The company has
vast experience in the field of maintenance
and has already got a DGCA approved
maintenance facility for fixed wing aircraft
and helicopters at Juhu Airport, Mumbai.
Mesco Aerospace has also entered into
MoU with National Aerospace Laboratory
(NAL), a constituent of CSIR, which is the
only government R&D laboratory in the
country’s civil aviation sector. NAL has several
advanced test facilities and many of them
are recognized as national facilities that are
not only best in the country, but are also
comparable to other similar facilities in the
world. NAL had designed and manufactured
Hansa trainer aircraft in year 2000 which
was certified by DGCA. Mesco Aerospace
is working jointly with NAL to modify,
recertify, produce and market the Hansa
trainer aircraft. This will be a classic example
of “Design & Make in India”. The company
has also entered into MoU for industrializing
some other technologies available with NAL.
It also plans to utilize the test facilities of NAL
for their A&D projects.
Mesco has plans for establishing pilot
training centre for both ab-initio training and
type training. Planning are on for establishing
a TRTO facility alongside a flying training
centre at Seoni, said the company’s C.O.O.
The company is already conducting few
aerosports activities like, parasailing, para
motoring and powered parachute flying at
Seoni airfield, Madhya Pradesh. The plan is
to add more activities under the ambit of
aerosports, the most promising one being a
dedicated Sky-Diving School.
l
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Design it too in India
Padma Vibhushan Dr. Vasudev Kalkunte Aatre,
former Scientific Advisor to Defence Minister,
Director General of Defence Research and
Development Organisation (DRDO) and Secretary
Defence Research, is one of the top defence
scientists in the country.
An alumnus of the Indian Institute of Science
(ME - Electrical), Aatre received BE (Electrical)
from the University of Mysore and PhD (Electrical)
from the University of Waterloo. He taught at
the Technical University of Nova Scotia, Halifax,
Canada, till 1980, even as he was a visiting
professor at IISc in India. He joined DRDO at the
Naval Physical & Oceanographic Laboratory in
1980 and became its Director in 1984.
In an interview with AeroMag Asia Dr. Aatre
shares his insights on developing indigenous
technology and systems by a Design in India
drive along with Make in India campaign, and
consolidating strategic partnerships in defence
manufacturing. Excerpts from the interview:

Dr. VK Aatre

What do you make of the ‘Make in
India’ initiative by Prime Minister Modi?
‘Make in India’ theme, in my
opinion, has to be expanded. It
should be primarily ‘Design in India’
and then ‘Make in India’. ‘Make in
India’ should not be interpreted
as just manufacturing in India; we
should also design. You must have
the rights for the system and then
manufacture. Sometimes in matters
of high technology at the initial stage
we may not have the know-how.
Even if you import technology, you
must learn and absorb technology.
Obviously this cannot be done in all
fields, because no country is fully self–
sufficient in technology. India must
define the areas where it wants to hold
the design rights, innovation rights and
decide what has to be done. I think
government has taken the right steps.
I hope the implementation will be
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proper.

be very few.

From the perspective of the stakeholders what changes are called for in
Defence Procurement Procedures and
Defence Offset?

How about the role of private
sector in defence manufacturing?

Defence Procurement Procedures
are changing on a continuous basis and
right now the Government is looking
for strategic partners. So far India
doesn’t seem to have used the offset
very effectively. In majority of the cases
where imported technology has just
reminded the life reduction and there
have been no specific attempt using
the offset for production of high end
subsistence and systems. The defence
procurement must have offset and we
must make use offset very effectively,
of late there has been some move to
do it properly, I hope it will succeed.
So far I have not heard anything very
effective, if there are cases, there must

If you look at all the major
programs of DRDO, LCA, Electronic
Warfare systems, and Missile systems,
you will find innumerable private
vendors. I do not think any system
designed and developed by DRDO
would be complete without private
sector participation. However, there
are no major private sector players in
system design and system integration.
The main contractors have always been
Defence PSUs and they have vendors
and an eco-system which is full of
MSMEs. We look forward to the private
sector becoming system designers and
integrators in a big way. At present
all the missile platforms and major
systems are supplied by Defence PSUs.
DRDO’s role is multi-fold – it is the

idea generator, prototype builder,
it does the testing and evaluation,
sometimes goes in even for partial
production. DRDO is mainly a system
designer, system integrator, but due
to the lack of industrial support, for
example, in components, devices,
sub-systems and certain materials,
DRDO may have to look for in-house
provisions for these, which would mean
an additional burden to DRDO.
Over the last few decades the
number of bright youngsters joining
in DRDO has been dwindling, as
private industries are absorbing
them. The IT revolution has taken
many people away. I have a feeling
that the talent pool in DRDO is going
down. Of late I am also told that the
recruitment in DRDO has almost come
to a standstill. Without a continuous
flow of youngsters, you cannot build a
vibrant R&D. I also believe that though
there have been some interaction,
DRDO must expand its involvement
with the academic community, for
the seeding of technology, especially
high technology, happens in academic
institutions and the visibility of DRDO
in academic institutions must increase.
In our procurement procedures
and protocol for implementation of
the projects we follow the financial
rules strictly. DRDO must also look at
evaluation of technologies necessary
for implementing the projects in much
greater detail before indicating the
time for completion of the project. One

of the main areas that DRDO must focus
on is human resource development,
which I’m afraid, is not receiving
sufficient attention.
As for accelerating the process of
indigenisation, what major initiatives
do you envisage for India?
In order to become an economic
power, India must have science
and technology power first. For
this, primarily academic standards
of our universities in research and
development have to be improved.
The Government of India must fund
R&D in a much more substantial
way. These days with the infiltration
of multinationals and IT-based
services, youngsters do not consider
research careers as attractive. So our
prime task would be making it more
alluring. Secondly, certain processes
in
administration,
procurement
procedures etc are not very conducive
for developing high technology in
India. We must seriously look at these
rules. It is not just the government;
interaction between academic world,
the national R&D laboratories and
industries is insufficient. They don’t
seem to work very synergistically.
Anything Government can do in this
regard would certainly be greatly
appreciated.
What about developing aerospace
technology?

important. Aerospace technology
covers the entire gamut of technologies,
materials, manufacturing, electronics,
avionics, control and guidance,
integration and very complex systems.
We certainly must have more than
one major manufacturing group for
aeronautics. HAL alone can’t deliver all
that we need. I am afraid the impetus
for aerospace technology is absolutely
insufficient. And it is not just military
aircraft technology, we must also look
at the civilian aircraft technology and
with our growing air-travel, we must
enlarge our own civilian aircraft fleet.
Once aeronautics technology grows, all
other technologies will also grow along
with it.
Finally, anything that you would
like to reiterate as we round it off?
I generally tend to think that
India has not fully utilised its talented
youngsters’ pool. We often talk about
brain-drain. We definitely can find
ways to retain talented people in
India, provided we put our hearts into
it. When we talk about developing
high technology, it should be on a
long-term basis. You cannot envisage
a R&D project in short term. By and
large, we are very good at innovation
and technology. One has to just look
at the number of Indians working at
the Silicon Valley and American R&D to
realise this. I wish we can replicate the
same here.

We must recognise that developing
aerospace
technology
is
very
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ATR: Propelling on Popularity

F

or ATR, the French aircraft maker,
India is a very promising market.
The growth of regional aviation
market in India, according to ATR, will
substantially depend on the ability of
the government to simplify the system.
The regional aviation market will clearly
grow if it is less burdened by the many
taxes and administrative procedures.
Toulouse, Southern France based
turboprop
aircraft
manufacturer
ATR is the world leader in the market
for regional aircraft up to 90 seats.
Established in November 1981, ATR is a
joint partnership between two major
European aeronautics players, the
Airbus Group and Finmeccanica. ATR
has sold more than 1,500 aircraft and
has over 200 operators in more than
100 countries. Every 8 seconds, an ATR
turboprop takes off or lands somewhere
around the world.
ATR is well established in India with
over 35 aircraft currently in operation.
ATR entered the Indian market in 1999
with the introduction of the comfortable
and fuel efficient 70-seat ATR 72 by Jet
Airways. Among current ATR operators
in India, Jet Airways (18 ATR 72s),
Alliance Air (11 ATR 42s and 72s), and Air
Pegasus (2 ATR 72) are the prominent
airlines. A new regional start-up, TruJet,
also introduced ATRs in 2015 (2 ATR 72s),
operating from Hyderabad. Following its
expansion in India, ATR set up in 2006 a
Customer Support Center in Bangalore.
India is a very promising market
for the company. The growth of
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regional aviation market in India will
substantially depend on the ability of
the government to simplify the system.
The regional aviation market will clearly
grow if it is less burdened by the many
taxes and administrative procedures.
“We understand there is a real demand
to further expand regional connectivity
across the country”, the Company says.

India, a Major
Growth Centre
With over 100 operational airports
and 20% of them exclusively operating
the ATR aircraft, India is a fertile land
for the growth of a company like
ATR. In addition, as congestion in
major metros is reaching limits, the
further development of regional air
connectivity is a key driver of the next
moves from Government and Ministry of
Civil Aviation. This also provides a strong
potential for growth.
All these 100 airports
can be
served with ATRs, while only 80 can
accommodate single-aisle aircraft. There
are many thin, short routes still to be
developed, in North East, South India,
Gujarat, Rajasthan or Madhya Pradesh.
In recent years, ATR aircraft have proven
to be the optimal choice for thin and
short-haul routes across the country,
becoming the preferred regional aircraft
among major airlines like Air India
Regional or Jet Airways.
This was recently confirmed by two
new South Indian airlines, Air Pegasus

and TruJet, which started last year and
offer new services from Bangalore and
Hyderabad.
ATR aircraft are right sized, offer the
lowest trip costs.They are claimed to
be perfect aircrafts to increase regional
connectivity and operate at remote
airfields, with limited infrastructure.
Besides this, and in the scope of the next
move towards regional air connectivity
expansion across the country, these
aircrafts can be operated to test and
develop new markets, particularly
between tier II & III cities which today
represent less than 10% of the total
domestic seat deployment. They can
also further increase frequencies and
complement larger aircraft on short
distances and feed mainline jets flying
trunk routes.

aircraft demonstrated their unmatched
versatility and great adaptability to the
Indian market with customers as diverse
as full service airlines, low cost carriers
or freight and logistic companies. They
are perfect aircraft to increase regional
connectivity and operate at remote

airfields, with limited infrastructure.
Following its strong expansion in
India, ATR set up a Customer Support
Center
in
Bangalore,
supporting
customers in India and in other South
Asian countries. Based on the success
and the deployment of these modern

turboprops across India, local MROs (GMR
in Hyderabad and Airworks in Hosur)
developed ATR capability, expertise and
know-how which is clearly benefitting to
Indian airlines.
l

New Initiatives in India
ATR aircrafts are well known for their
low-operating costs, environmental
friendliness and short runway capability,
and according to the Company, they
fit perfectly with the requirements for
regional connectivity across India.
The ATR 72-600, introduced by
Jet Airways and Alliance Air, burns
50% less fuel than equivalent-sized
regional jet and 30% less than other
70-seat turboprop. The new ATR -600
Series are fitted with the most modern
technologies including a new full- glass
cockpit specifically developed for ATR by
Thales, and a new cabin developed by
the famous Italian designer Giugiaro. ATR

37

Acclaimed as one of the foremost Defence R&D technologists
in India today, Col. H.S. Shankar, VSM, is the Chairman and
Managing Director of Alpha Design Technologies Private
Limited, a premier Defence Electronics and Aviation R&D
and Production Company based in Bengaluru.
In his 22-year-long service in the Indian Army / EME, he took part
in both 1965 and 1971 Wars against Pakistan. He was decorated
with Vishisht Seva Medal for upgrading the TIGERCAT Ground-toAir Missile System. He held important assignments in the Army
and had extended long tenures at the Border Areas in Punjab
and in High Altitude Areas in Jammu and Kashmir and Sikkim.
He joined BEL in 1986 as Deputy General Manager and rose to
become Director (R&D) in 1996, a post he held until 2003. At BEL, he was
responsible for the development and production of Electronic Voting
Machines (EVMs) which are being used today all over India for elections.
He also directed more than 250 new R&D Products while at BEL,
including all the projects under Guided Missile Development Program,
Electronic Warfare Systems, Tactical Communication Systems, Radars,
Tank Fire Control Systems, etc. He won the Award for Outstanding
Contribution to Defence R&D, presented by the Defence Minister in 2001.
He launched the Alpha Design Technologies in March 2003, and
the company’s annual turnover today is around Rs 370 crores and
it has a healthy Order book of Rs 1,100 crores. Alpha specialises in
development and production of Night Vision Thermal sights, Electronic
Warfare equipment, Tactical Communications equipment, and
major R&D projects such as Software Defined Radios, Missile Seeker
Systems (in collaboration with BRAHMOS), IFF, Simulators, etc.
He has endeavoured to bring together Indian and Israeli Industries
spearheading in facilitating ‘Make in India’ projects. He is the
Chairman of FICCI Defence Sub-Committee on Indian Defence SME.
Col. Shankar speaks to AeroMag Asia about the success saga
of Alpha Design Technologies, leveraging its unique strengths
in Defence Electronics and Aviation R&D and Production and
its key international collaborations and joint ventures
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Bright
Vision
In
Sight
Alpha Design Technologies has
made big strides in a short span of
time. How was the journey so far?
We started Alpha Design
Technology in 2004 with hardly
three people and a turnover of Rs
50,000; and 12 years on now, we
have become a company of 840
people – 610 of them engineers, a
majority being in the age group of
21 - 29 years and almost 50 per cent
of them women, mostly working in
R&D. Our turnover has grown to Rs
370 crores. So there is a very large
increase both in our turnover and
also our strength and our resources.
Our customers are mainly the
Army, Air Force and Border Security
Force and majority of our projects are
in the field of Night Vision devices –
Thermal Imager and Image Intensifier
Tube based, for handheld thermal
imager sights, rifle sights, carbine
sights, AK-47 sights, binoculars and
goggles. We are very strong in what we
make. In the field of Electronic Warfare
sights, we produce EW sensors,
called MILS-Missile Launch Detection
Systems. We have collaboration
with Germany, with Airbus, and we
make large quantities of the sensors,
as a part of fitment for helicopters
particularly. We had an order of almost
460 such sensors to be made for the
Indian program for the upgrade of
Cheetah helicopters. Now we are

expecting similar sort of things for MI17, LCA, LCH also for ALH hopefully, so
many types of helicopters that may be
coming in, including KA-226. In other
words, it is a very important and very
sensitive item being produced here for
which we have set up ultra-modern
facilities, calibration, testing etc.
We have established a separate
R&D group in Hyderabad with more
than 60 very fine young engineers,
who undertake design development
of various sub-systems and modules,
sub-units and sub-assemblies for EW
systems, primarily for the DRDO and later
on when these become approved for
production by BLS, their sub-contractors.
So this is a very unique facility which
we have established in Hyderabad.
In addition in Bangalore our R&D
is very strong, we are making our own
RF seekers for Missile systems, we are
making interrogator Friend or Foe
called IFF for heliborne and ground- and
airborne- applications and we are also in
Software defined Radio development.
We are doing Radio relays with software
defined radio as the base and so many
other important projects which are
of great importance to our country.
Could you elaborate on your
product portfolio, facilities and
manufacturing capacity?
As I explained, firstly it is a design
house for RF seekers, IFF, then we make
the software defined Radios, we make
micro-wave components, large number
of thermal imager based systems for
the Army and the Border Security Force
and versions of various communications
sets, like Tactical switches, ULSB, INS
Integrated Navigation System, Laser
Target Designators, and varieties of
sights for the Rifles. Among the products
mentioned almost 80 per cent is of our
own design and the rest is collaborative
projects wherein we have minimum
50 per cent indigenous content.
Give us an update on some of the
key collaborations, joint ventures?

We have two Joint Ventures
already in action; one is with respect
to International Technologies Lasers
(ITL), on the optical adaptor electronic
side. ITL is an Israeli company with
whom we have developed very good
relations and we are jointly working
on quite a few projects. We supply the
Indian Army quite a large number of
sights and reflex sights for the soldiers.
And we have the second JV with
Electronica, Italy, for the production,
assembly, aircraft testing of SSTRU. This
is going to be become functional in the
next one or two years, as soon as the
project is cleared by the Indian Air Force.
What are the new business
opportunities you are eyeing
in the marketplace?
Already we have expanded a lot, in
terms or turnover, and we have a good
order position. We see the requirement
in the market for Thermal Imager based
fire control systems for the tanks and
BMPs. We have various versions of longrange surveillance systems, different
versions of EW suit for helicopters. IFF is
a huge market, as also software defined
radio. We are good in simulators and
we have recently finalised a contract
for 57 numbers of BMP-II simulators
and Laser Target Designators. We
are going to supply what has been
contracted from us during this year.
Our order book position as of
date is of Rs 1,400 crores, which also
include US$ 80 million of exports of
Advanced Thermal imager based fire
control systems to various countries.
What’s your take on ‘Make in India’
campaign and how you can leverage
it, based on the company’s expertise?
It is a very fine initiative by the
Government of India for giving priority to
producing as much as possible in India.
As far as our company is concerned, we
feel that we are in a very unique position,
having established ourselves and
having ultra-modern test, production,

qualification facilities and equipment, we
can meet the demands of the defence
forces for both R&D, manufacture and
supply of large quantities of defence
oriented equipment and systems.
In addition, our subsidiary company,
Alpha Tocol, is already supplying various
Air frames and other sub-systems for
SUKHOI aircraft to HAL Nasik unit. That
will further be strengthened and a larger
number of orders is expected. This will
form the basis also for the manufacturing
base for the ‘Make in India’ program.
Your thoughts on defence
offsets and how the policy
environment can be improved
further for Indian companies?
Among the Indian companies, at least
in the MSME sector, we may probably
be the most successful company in
obtaining offset orders and also in
completing them. We have done Rs
300 crores plus offset orders in the last
two years, primarily on the Thermal
Imager based Fire control systems
and we would like to leverage this and
add new offset programs to further
improve ourselves and also to give
quality products to the international
market through the route of offsets.
MSMEs are the base in our country
for developing core technologies.
The bigger companies would only
be system integrators, so this sector
will have to be strengthened and the
Government of India has come out
with a large number of schemes for
making this more effective. There is a
need for holding the hands of MSMEs
by providing them enough funds for
development and infrastructure and
also to simplify some of the anomalies
like providing bank guarantees to the
MoD which entails that the MSMEs
have to provide collaterals to the banks
for providing the bank guarantees. It
is also necessary to give protection on
foreign exchange variation not only
for future projects but in particular
for current and on-going projects.
l
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Navy Enhances Ship
Building Capability

T

he current ship building capability
of defence shipyards meets
the requirements of the Indian
Navy. Presently, all major warships and
submarines under construction are being
built at the Indian Shipyards, these include
both DPSUs as well as Private Shipyards.
Mazagon Dock Shipbuilders Limited
(MDL) and Garden Reach Shipbuilders
Engineers (GRSE) are engaged in
building complex weapon intensive
vessels like destroyers, stealth frigates,
corvettes etc. Goa Shipyard Ltd. (GSL)
and Hindustan Shipyard Ltd. (HSL) have
capability to build various categories
of vessels like Patrol Vessels, Tankers,
Landing Platform Docks, Survey
Vessels, Tugs, Barges etc. MDL is also
constructing submarines for Indian Navy.
A comprehensive assessment of the
modernization needs of the Defence
Shipyards have been made based on the
requirement of the ongoing and future
Projects. The modernization programme
is intended to increase productivity
and reduce build periods through
upgradation of existing infrastructure,
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enhancement of capacity and
incorporation of modern ship building
technology. Accordingly, the DPSU
Shipyards i.e. Mazagon Dock Shipbuilders
Ltd. (MDL), Garden Reach Shipbuilders &
Engineers Ltd. (GRSE), Goa Shipyard Ltd.
(GSL) and Hindustan Shipyard Ltd. (HSL)
have embarked on a comprehensive
modernization programme.

MDL
MDL has undertaken the ‘Mazdock
Modernisation Programme’ at a cost of
Rs.966.88 Crore (out of which Rs.846.20
Crore was provided by Government of
India and the balance Rs.120.68 Crore
was from MDL’s internal accruals). In
the last two years Government of
India has provided Rs.157.32 Crore to
MDL for modernization activities. The
modernization included creation of
Module Workshop, 300 Ton Goliath Crane,
New Wet Basin and Cradle Assembly
Shop. MDL, with the completion of
the modernization programme is
aiming for a paradigm shift in Warship
construction i.e. construction from unit
assembly to block assembly enabling

‘Integrated Modular Construction’.
This would substantially reduce the
construction / building periods.
Post modernization, the
capacity of outfitting has increased
from hitherto 3 Warships to 5
Warships and from 3 submarines
to 6 submarines. The submarine
building capacity is being further
enhanced by constructing additional
submarine related infrastructure.

GRSE
The modernization Plan which
was focused on enabling modular
construction has been completed at
a financial outlay of Rs.605.85 Crore
(out of which Rs.331.27 Crore was
provided by Government of India
and the balance Rs.274.58 Crore was
from GRSE’s internal accruals, nil
funds allotted in the last two years).
GRSE is now capable of constructing
concurrently multiple large modern
ships. GRSE modernization plan included
creation of the following facilities:l

Modern hull shop, upgradation

of TRIBON ship design software,
augmenting capacity of inclined
berth, shipbuilding shop etc.
l

Dry Dock of 10,000 Ton
capacity, inclined berth OF 4500
Ton capacity, Pier Quay and
associated works & systems.

l

Goliath Crane of 250 Ton capacity.

l

Module Hall, Paint Cell & Equipment.

GSL
GSL has undertaken a planned
modernization programme and is in the
process of creating infrastructure for
indigenous construction of MCMVs (Mine
Counter Measure Vessels) for Indian
Navy. Infrastructure modernisation
plan is being implemented in four
phases of which Phase-1 & 2 has been
completed in March 2011. Work for
remaining phases is in progress. On
completion of modernization plan,
GSL will have the capacity to build
high technology glass-fibre reinforced
plastic (GRP) hull Mine Counter Measure
Vessels (MCMVs) indigenously with the

help of foreign technology provider.
In addition, this will also substantially
enhance the rate of production and
shipbuilding capacity of the yard.
Government of India has sanctioned
Rs.480 Crore for modernization of
GSL (out of which Rs.100 Crore has
been provided by Government
of India in the last two years).

Post modernisation
l

GSL will overcome the constraints
in terms of launch weight
restriction by installation of 6000
Ton shiplift & transfer system with
associated civil structures (i.e.
improvement from the existing
1500 Ton to 6000 Ton capacity).

l

There will be addition of construction
berths for Offshore Patrol Vessels
(from 1 to 3 for OPV size ships).

l

Augmentation of Jetty Berthing Space
(from 4 wet berths to 10 wet berths).

l

cranes from 5 Ton to 80 Ton capacity).
l

New Level Luffing outdoor cranes upto
60 Ton Lifting capacity, two new block
transporters of 100 Ton capacity.

l

Increased repair capability with
two berths for repairs of ships up
to 6000 Ton and rationalization of
layout and material flow for efficient
modular construction methodology.

HSL
Currently the Repair and
Refurbishment of Machinery &
Infrastructure (RRMI) to modernize
and upgrade the shipyard is under
progress. The RRMI activities are being
carried out progressively to meet the
requirement for construction of future
platforms. Government of India in 2011
sanctioned and provided Rs.457.36
Crore to HSL for RRMI activities (nil
funds allotted in the last two years).
l

Augmented material handling & crane
capacity (addition of new workshop
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MOD Streamlines
Military Sales with US

N

ew Delhi: The Ministry of Defence has fine-tuned the Foreign Military Sales
(FMS) procedure with the US Government. Rather than raising bills case-wise
every quarter, all the funds against various cases have been pooled together
in a corpus. As and when funds are required to be paid per case, in fulfillment
of contractual liabilities, the said amount is being withdrawn from the corpus.
Consequent to this creation of the corpus in consultation with the US Government,
no payments have been made in the last two quarters of the financial year 2015-16,
against cases which necessitated payments, against the said contracts. Instead,
payment is being effected from the corpus of 2.3 billion US Dollars. It is hoped that
no payments shall be required to be made till the amount of 2.3 billion US Dollars is
depleted and there is a necessity for US to replenish certain amount as required.
This has happened through scrupulous and holistic financial
management. Consequently, while US government will continue to meet their
contractual obligations, there will be no additional burden on Government
of India on this account. It enables utilization of scarce funds on other
projects and hedges the country against adverse exchange rates.
Defence Minister Shri Manohar Parrikar addressing a press conference on Defence Budget 2016-17 in New
Delhi. Also seen in the picture (from left) are Secretary (Defence Production) Shri Ashok Kumar Gupta, Defence
Secretary Shri G Mohan Kumar and Financial Advisor (Defence Services) Shri SS Mohanty.

Conference on Electronic Warfare Systems
A Conference on Electronic Warfare
Systems was inaugurated by Dr.
G.Satheesh Reddy, Scientific Advisor
to the Defence Minister at Bangalore.
He expressed satisfaction on the
work done in India in this front by the
R&D heads and various production
agencies. As the chief guest of the
function he also released conference
souvenir. While highlighting the efforts
of defence labs in Hyderabad and
work centres of BEL, he said, there is a
long way to go for the complete self
reliance status in the world scene.
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Electronic Warfare aims to disrupt
information flow through deception
opined Air Marshal P.P Reddy chief
of Integrated Defence Staff to the
chairman COSC Govt. of India. David
Hime President, AOC International,
USA, said that the challenges are
indeed opportunity accorded for
serious researchers in various branch
of science including Electronic Warfare
operators. He dealt in length the
future capabilities in this area because
the future threat is from electronic
warfare operations. Dr U Revankar,

former Director, DARE and president,
India chapter, AOC said EW systems
are the future requirement envisaged
at the safety measures to be taken in
the technological advancements.
J. Shanhar Rao, senior scientist
from DRDL Hyderabad, Dr Kalghatgi,
Director, R&D, BEL and T.N.Yadagir
Rao, former Associate Director of
DLRL, Hyderabad were present on
the occasion. An exhibition arranged
during this conference was declared
opened by Dr. Satheesh Reddy.

DMG MORI in Another Record Year
The DMG MORI group can look back on a
good financial year 2015. Under volatile market
conditions, it succeeded in generating the best
result and the highest sales revenues in the
company’s history.
Sales revenues compared to the previous
year rose by 3% to € 2.3 billion and EBIT to € 185.9
million (+2%). EBT rose by 24% to € 217.3 million.
Sales revenues were the highest in the
company’s history with € 2,304.7 million. This
was € 75.7 million or 3% above the record level of
the previous year (previous year: € 2,229 million).
International sales revenues increased by
6% to € 1,542.6 million; domestic sales revenues
amounted to € 762.1 million. Export share was
67% (previous year: 65%).
DMG MORI group could again improve its
key earnings figures over the previous year and
achieve the best result in the company’s history:
EBITDA rose by 5% to € 243.1 million (previous
year: € 232.5 million); EBIT amounted to € 185.9
million (previous year: € 182.6 million). EBT rose
by 24% to € 217.3 million (previous year: € 175.3
million). EBT was influenced positively in the
fourth quarter by a one-off effect of profit (€ 37.8
million) received from the sale of shares held in
DMG Mori Company Limited.
Nonetheless, EBT rose by € 4.2 million to €
179.5 million, even without this extraordinary
effect. Annual profit in the group reached € 159.6
million (+32%; previous year: € 121.1 million). It
has thus achieved the highest values in the
company’s history in all key earnings figures.
Equity rose by € 91.4 million to € 1,357.5
million (previous year: € 1,266.1 million).
The equity ratio was 59.4% (previous year: 56.8%).
On 31 December 2015, the group employed
7,462 employees including 320 apprentices

(previous year: 7,166 employees). The number of
employees rose by 296. In the “Machine Tools”
segment it has primarily hired new staff at our
location in Ulyanovsk. The growing division
Advanced Technologies at SAUER GmbH had
received additional staff.
The number of employees in the “Industrial
Services” segment was increased in particular
at our local sales and services companies in
Germany, Africa, India, Italy and France, as well as
at the DMG MORI Spare Parts.
The share of DMG MORI AKTIENGESELLSCHAFT proved relatively stable in the course
of the year in comparison to the volatility
in the capital markets. Over the year,
the security showed a plus of 61.2% and ranked
3rd place with this share performance in the
MDAX. The MDAX increased by 22.5% in the
same period.
With the announcement of the voluntary
public tender offer from DMG MORI COMPANY
LIMITED on 21st January 2015, the share noted
a jump in the stock price to € 28.82 (+12.6%). At
the time of expiry of the voluntary public tender
offer on 13 April 2015, DMG MORI COMPANY
LIMITED held an initial majority stake of 52.5 %.
As part of its publication of its consolidated
financial statements 2015, DMG MORI COMPANY
LIMITED announced on 10 February 2016 that
its shareholdings amounted to 60.67% as of 31st
December. Year 2016 opened with a share price
of € 37.05 (4 Jan. 2016). At the moment, shares are
quoted at € 37.17 (XETRA-based closing price on
7 March 2016).
Market capitalisation rose in the reporting
year by € 1,149.2 million or 62% to € 3,001.4
million (reference date: 30 Dec. 2015) and thus
achieved the highest value in the 145 year history
of the company.

Outlook for 2016
The German machine tool industry started
the year 2016 with cautiously positive
expectations. VDW and Oxford Economics
expect growth of 4.1% for the worldwide
machine tool market.
For the first quarter 2016, we are expecting
order intake of around € 600 million. For the year
overall, the Company is planning slightly higher
order intake than in the previous year. In the first
quarter 2016 we are expecting sales revenues
approximately at the previous year’s level; for the
year overall, it is again planning sales revenues
of around € 2.3 billion. In the first quarter EBT
will be slightly below the previous year’s level;
for the year overall the result will probably be
significantly below the high level of the previous
year.
For the financial year 2016, it still expects a
volatile economic development overall. Together
with our Japanese partner DMG MORI COMPANY
LIMITED, it is in a strong strategic position to
successfully tackle the challenges ahead.

Financial Year 2015
Performance
l Sales revenues rose by 3% to € 2,304.7 million

(previous year: € 2,229.0 million)
l EBIT rose to € 185.9 million (previous year: € 182.6

million)
l Earnings before taxes (EBT) added 24% to reach €

217.3 million (previous year: € 175.3 million)
l Annual profit increased by 32% to € 159.6 million

(previous year: € 121.1 million)

l Proposed dividend: € 0.60 per share
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BDL paid 67.62 Cr interim dividend
Mr. Volker Wallrodt, MD-RUAG is seen at HAL Kanpur’s Dornier facility alongwith Mr. T. Suvarna Raju, CMD, HAL (third from right).
HAL has exported first ship-set of structural assemblies of DO-228-212 NG (New Generation) to RUAG recently.

HAL Exports to Ruag ahead of Schedule

H

AL has handed over the first
ship-set to RUAG, Germany at
a function held at its Transport
Aircraft Division (TAD) at Kanpur
recently, as part of export orders for
structural assemblies of Do-228-212 NG
(New Generation).
“We have manufactured and
supplied the ship-set in a record time,
ahead of schedule commitment”, says
Mr. T. Suvarna Raju, CMD, HAL. This is
the first of the four ship-sets for which
HAL had received the export order only
about four months ago.
RUAG is a Swiss technology
company with its headquarters in
Bern and it is OEM of Dornier-228NG aircraft. HAL has manufactured
these ship-sets at its Transport Aircraft
Division, Kanpur and exported them to
the OEM.
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Mr. Volker Wallrodt, MD- RUAG
and his team of senior officials were
present at the handing-over program.
Speaking on the occasion, both Mr.
Raju and Mr. Wallrodt felt that the
business alliance has been rewarding
for both the companies in terms of
technological advancement and costs.
They stressed on strengthening the
ties with continued mutual support
and cooperation by exploring more
avenues and business opportunities in
larger interests of both the companies.
HAL is also exploring cost reduction
to make the aircraft viable for more
export opportunities and internal civil
operations.
HAL’s Kanpur division has produced
more than 120 aircrafts for the IAF, Navy,
Coast Guard and to export customers
in Mauritius and Seychelles.
The

Company has plans to upgrade these
aircrafts. HAL Board has sanctioned
the manufacture of two civil Dornier
aircrafts. HAL intends to operate from
its own airport at Nasik.
HAL
Kanpur
has
received
Directorate General of Civil Aviation
(DGCA)’s approval for manufacture of
Dornier (Do-228) aircraft in civil role in
accordance with India’s Civil Aviation
Requirement (CAR 21G). HAL has
achieved an important milestone by
becoming a production organization
for Dornier (Do-228).
Mr. Rajiv Kumar, CEO, HAL’s
Accessories
Complex
(Lucknow)
and Mr. M M Tapase, GM, Kanpur
congratulated the employees for
setting high standards in terms of
quality and delivery schedules.

Bharat Dynamics Limited (BDL), a Public Sector Undertaking
under the Ministry of Defence has paid an interim dividend of
Rs. 67.62 crore to Government. The interim dividend paid by the
company works out to 58.8% of the paid-up share capital of
115 crores.
Director (Technical), BDL Air Vice Marshal (Retd) NB Singh
presented the cheque of 67.62 crores for the financial year 2015-

16 to Defence Minister Shri Manohar Parrikar.
Secretary (Defence Production) Shri AK Gupta, Addl.
Secretary (Defence Production) Smt Surina Rajan, Joint
Secretary (P&C) of the Department of Defence Production Smt
Kusum Singh and Director (Finance), BDL Shri S. Piramanayagam
were also present on the occasion.

AW109 Trekker helicopter
performs its first flight
Finmeccanica announced the maiden flight of the new Agusta
Westland AW109 Trekker light twin engine helicopter. A prototype
aircraft took to the air for the first time today at the Helicopter
Division’s Cascina Costa facility (Italy). The helicopter performed
as expected during the flight which included an assessment of its
general handling and basic systems. A total of two prototypes will be
used for the programme development as it progresses towards EASA
(European Aviation Safety Agency) certification, which is expected
by year end.
The maiden flight marks a key milestone in the development of
the new AW109 Trekker. Designed to provide the perfect solution for
utility, public services and aerial work operations, the AW109 Trekker
maintains the same characteristics of high productivity, excellent
flying qualities, high controllability and maneuverability, robustness
and high inherent safety features of the Finmeccanica Helicopter
Division’s range of light twin helicopters.
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Prime Minister Modi
praises BrahMos
P

rime Minister Shri Narendra Modi
visited the BrahMos pavilion during
the International Fleet Review
(IFR-16) being hosted by Indian Navy &
the Govt. of India. BrahMos Aerospace
participated in the Maritime Exhibition
(MAREX) which was a part of the grand
naval celebrations, in Visakhapatnam.
Shri Narendra Modi was briefed about
the BRAHMOS supersonic cruise missile
system, displayed in land, sea, sub-sea
and air versions by Cdr. Ashotoosh
Mehra, DGM - Naval system, BrahMos.
The Prime Minister praised the
BRAHMOS missile system - a successful
role-model for ‘Make In India’. The JV has
contributed significantly in strengthening

the defence and security of the nation.
The Indian-Russian Joint Venture
BrahMos Aerospace exhibited naval
and land variants of BRAHMOS
system which have been inducted
in the Indian Army and Navy.
Development and integration of
the air-launched version of BRAHMOS
is currently at an advanced stage and
the missile is expected to be flight
tested from onboard a Su-30MKI
aircraft in the coming months.
BRAHMOS supersonic cruise
missile has a flight range of 290
km with a speed of 2.8 Mach.

officially kicked off at Visakhapatnam
on 4th Feb, 2016. With the theme
“United through Oceans”, the IFR
witnessed participation of around 50
Navies, 90 ships, including 24 warships,
and over 70 aircraft. Ships of the
Indian Coast Guard and mercantile
marine also took part in the event.
Photo Caption: Prime Minister
Narendra Modi, accompanied by Adm.
RK Dhowan, Chief of the Naval Staff,
being briefed about the BRAHMOS
missile system by Cdr. Ashotoosh Mehra,
DGM - Naval system, BrahMos in the
Maritime Exhibition (MAREX), during
the International Fleet Review 2016.

The International Fleet Review (IFR)

Prime Minister
Shri Narendra Modi
at the Maritime
Exhibition at
International Fleet
Review 2016 venue
with the Chief Minister
of Andhra Pradesh,
Shri N. Chandrababu
Naidu. Chief of Naval
Staff, Admiral R.K.
Dhowan also seen.
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position at the innovative family-owned
company.

Henrik A. Schunk (second from left) accepting the “Entrepreneur with Heart” award
from Robert Friedmann (left), Spokesman of the Board of Directors of the Würth Group,
and Daniel Rettig (second from right), senior editor of Wirtschafts Woche magazine.

Henrik A. Schunk
selected for
‘entrepreneur with
heart’ award

H

enrik A. Schunk, Managing
Partner of the SCHUNK
GmbH & Co. KG from Lauffen
am Neckar, was selected for the
“Entrepreneurial Heart” award. The
award was presented to him for
creativity, assertiveness, willingness
to take risks, and social responsibility;
for his exemplary entrepreneurial
commitment, at the global market
leaders summit in Schwäbisch Hall.
The award is an initiative of
WirtschaftsWoche magazine and
Adolf Würth GmbH & Co. KG company.
They focus on entrepreneurs,
who made courageous decisions
with exemplary function.
With the Kaywald school cooperation
project, a school for children and
young people with physical and mental
disabilities in Lauffen Germany, SCHUNK
- a global market leader for clamping
technology and gripping systems showed that social engagement and
entrepre-neurial thinking can go hand
in hand. SCHUNK has cooperated
with the school for over ten years.
The starting point was an initiative
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for social competence, which Henrik
A. Schunk came up together with his
father, Heinz-Dieter Schunk, and the
SCHUNK human resources department.
Since then, SCHUNK apprentices
have taken on a two-week long social
intern-ship at the Kaywald School
in Lauffen, among other places.
Each year, more projects were added
to the initiative. Today, the students at
Kaywald School are a key part of the
daily routine at SCHUNK. The youngsters
dispose of paper, col-lect recyclables
or take on diverse technical projects
together with SCHUNK trainees. One
of the highlights is the regular external
classes, which are taught directly in
the SCHUNK training center. There,
the students complete part of their
training. Every Wednesday, Kayswald
students carry out work on a CNC
machine procured specifically for the
project to produce regular orders from
production. From the earnings of the
individual projects, the youngsters
finance a training apartment, in which
they are kept fit for daily life. This way,
some previous students of the Kaywald
school have made the leap to a full-time

Promotion of motivation and social
interaction “The focus of our cooperation
with the Kaywald school is not charity,
but the desire to give disabled people
the chance of true participation and
to develop a special kind of team spirit
within the workforce”, stressed Henrik
A. Schunk at the award ceremony in
Schwäbisch Hall. “The cooperation
of disabled and non-disabled people
teaches a high degree of social
competence. Everyone can see that it
is possible for teams to achieve peak
performance despite - or perhaps even
due to - many hurdles”. The supervisors
in particular were re-peatedly invited to
re-calibrate to the special needs of young
people with disabilities, ex-plained
Schunk. They are like trainers, whose
task is to identify existing strengths and
con-sistently expand them. The projects
encourage a respectful and considerate
handling, without demanding too
little. They underline that motivation
and social interaction are not mutually
exclusive, but complement and promote
one another”, said the entrepreneur.
With 11,000 standard components,
SCHUNK offers the largest range of
clamping technology and gripping
systems in the world. The customer base
includes the who’s who of machine and
plant construction, robotics, automation
and installation, and all well-known
automobile manufacturers and their
suppliers. SCHUNK operates eight
factories and 30 subsidiaries around
the world. Sales have doubled over
the past five years and lay at around
360 million euros in 2015. Nowadays,
more than 2,500 employees worldwide
make up the SCHUNK family. They are
headed by Managing Partner HeinzDieter Schunk, his son Henrik A. Schunk
and his daughter Kristina I. Schunk.
Since 2012, the goalkeeper legend Jens
Lehmann has been part of the SCHUNK
team, acting as band ambassador
for precise grip-ping and holding.
l
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Diehl Aerosystems wins
additional work packages
on Boeing 787-10 Dreamliner

D

iehl Aerosystems has won
additional work packages on the
Boeing 787-10 Dreamliner. The
first-tier supplier has been assigned to
develop, manufacture and deliver the
cabin ceilings as well as all doorway
lining parts for the 787-10. This contract
for major cabin work packages marks a
significant milestone in the cooperation
between Boeing and Diehl.
Currently, Diehl is supplying the
cabin lighting system as well as actuator
control electronics for the Boeing 787-8,
787-9 and 787-10. Furthermore, cabin
lighting solutions for all Boeing twin
aisle platforms are supplied by Diehl.
In order to offer optimized support
for Boeing’s program schedule, Diehl has
already dedicated a team of engineers
to the newly-won work packages. The
cabin interior elements from Diehl
for this airplane will be designed and
built by Diehl Aircabin in Laupheim,
Germany, with first deliveries to Boeing
being scheduled in due time. Diehl

German first-tier supplier to design and build cabin interior elements

Aircabin became an approved supplier
to Boeing at the beginning of 2015.
Diehl Aerosystems is a corporate
division of Diehl Stiftung & Co. KG and
covers all aerospace activities of the
Diehl Group. With its business units
Diehl Aerospace (a joint venture with
Thales), Diehl Aircabin, Diehl Comfort
Modules, Diehl Service Modules and
AOA, Diehl Aerosystems is a leading
systems supplier for avionics and cabin
solutions. Diehl Aerosystems currently
employs more than 4,700 staff. Amongst
its customers are leading aircraft
manufacturers (OEMs), such as Airbus
(both fixed-wing aircraft and helicopters),
Boeing, Bombardier and Embraer, as
well as airlines and other operators of
commercial and business aircraft.
l

Diehl stall at Singapore Airshow
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Rama Prasad
appointed as MD
Esterline India

E

sterline Corporation (www.
esterline.com), a leading
specialty manufacturer serving
the global aerospace and defense
markets, appointed Mr. Rama Prasad
as Vice President and Managing
Director of Esterline India.
Prasad, who joined the company
headquarters Bellevue, Wash., USA- in
January 2016, is expected to support
and increase Esterline’s growth in India.
Esterline has operational and facility
presence in India for several years,
mostly tied to specific product lines,
but the company is now poised to
serve the India market with its full array
of products, including strong brands
such as CMC, Korry, Leach, Souriau, and
others in multiple industry segments.
The company has plans to grow
its existing manufacturing facility
in India, taking advantage of the
„Make in India‟ initiative. Esterline is
also investing in growing its captive
development center in Bangalore.
Prasad is an aeronautical engineering
graduate with a master’s degree in
technological operations and software
systems from BITS Pilani. He also has
a postgraduate degree in general
management from IIM Bangalore. Prasad
joins Esterline from Rockwell Collins,
where he served as the Managing
Director for India. He has also worked
recently at Honeywell Technology
Solutions. Previous work experience
includes working for the India Air Force
as a frontline fighter aircraft maintenance
engineer and as flight test engineer, and
subsequently as flight test engineer in
Aeronautical Development Agency.
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First Airbus A330-300
Regional in the making
for Saudi Airlines

A

ssembly of Saudi Arabian
Airlines’ first A330 Regional is
well underway at the Airbus Final
Assembly Line (FAL) in Toulouse, France.
The aircraft is the first of 20 A330-300
Regional that will join the airline’s
fleet, making Saudi Arabian Airlines
the first carrier in the world to operate
the new Airbus A330-300 Regional.
The airplane is now in the initial
fuselage section joining phase and
will move to the next assembly station
for wing junction, start of cabin
installation and first power-on.
The A330-300 Regional is optimized
to seat up to 400 passengers on
missions up to 3,000 nm and offers
significant cost savings through a
reduced operational weight of around
200 tonnes. The reduction in fuel

burn per seat and maintenance costs
will result in an overall cost reduction
by up to 26% compared with today’s
long-range A330-300. In addition, the
A330 Regional benefits from the latest
A350 XWB and A380 technologies.
Specially designed for regional and
domestic operations, the A330 Regional
will boost capacity on several of Saudi
Arabian Airlines most in-demand
routes, enabling the airline to generate
additional efficiencies while offering its
passengers unprecedented comfort with
the widest regional cabin in the sky.
In addition to the 20 A330-300
Regional, Saudi Arabian Airlines
has also chosen to add 30 A320ceo
to its fast growing fleet.
l
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Finmeccanica
grows
helicopters
footprint in
South East Asia

AERONAUTICAL DEVELOPMENT AGENCY
Bangalore, India

(Ministry of Defence, Govt. of India)
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inmeccanica, Italy’s leading hightechnology group, has announced
at the Singapore Airshow 2016
that an order by TPG Aeronautik Sdn
Bhd of Malaysia for two AW189 super
medium helicopters, consolidating
the success of the type in South East
Asia. The helicopters, whose delivery
is planned in 2017, will be operated
by the Fire and Rescue Department of
Malaysia for firefighting, search and
rescue and disaster relief missions.
JBPM selection of the AW189 will
expand their capabilities and will, as
an existing operator of two AW139s,
enable them to take advantage of the
shared benefits in training, operations
and support provided by the Family

of Agusta Westland products, which
include the AW169, AW139 and AW189
types. Finmeccanica’s Helicopter Division
continues to grow in Malaysia with the
delivery to Galaxy Aviation of two AW139,
joining the already impressive fleet of
the types operating in the Country, and
in the Philippines, with two helicopters
to be operated for corporate/executive
transport. South East Asia continues to
be one of the fastest growing market for
Finmeccanica and its Helicopter Division,
with additional interest coming in both
the government and commercial sectors.
Finmeccanica, through its Helicopter
Division, has been present in the
region for many years with almost
350 helicopters performing missions

such as offshore, utility, homeland
security, law enforcement, search and
rescue, emergency medical services,
maritime patrol, military naval roles
and armed reconnaissance.
AgustaWestland Malaysia Sdn
Bhd, a wholly owned subsidiary of
Finmeccanica, continues to play a
major role in the Malaysian helicopter
market expanding its presence
and increasing its capabilities
through a continued programme
of investment. AgustaWestland
Malaysia is a Malaysian DCA approved
maintenance and repair organization.
l

Abu Dhabi Airports signs MOU
with Aéroports de Paris
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ADVANCE MEDIUM COMBAT AIRCRAFT
(NON-STEALTH CONFIGURATION)

Abu Dhabi Airports has signed a
memorandum of understanding with
Aéroports de Paris (ADP) linking Al Bateen
Executive Airport with Le Bourget Airport.
The MoU was signed by Abdul
Majeed Al Khoori, Chief Financial Officer
of Abu Dhabi Airports and Isabelle
Dreysse, Deputy Managing Director of
Paris-Le Bourget, during Abu Dhabi Air
Expo 2016. The agreement will pave the
way for extensive collaboration between
the two airports on a variety of aviation
industry issues. Regular meetings will
be held between the airport teams
focusing in particular on customer
service, technology and sustainability.
H.E. Eng. Mohamed Mubarak Al
Mazrouei, Chief Executive Officer of Abu
Dhabi Airports commented: “We are
delighted to have signed this agreement

with ADP and we believe it will benefit
both parties significantly. We will
maintain a close exchange of information
through regular correspondence -, and
we will introduce personnel exchange
programs. Abu Dhabi Airports is excited
to work closely with ADP and we look
forward to a successful relationship that
will bring advantages to all involved.”
Bruno Mazurkiewicz, Managing
Director of Paris-Le Bourget & General
Aviation Aerodromes, commented: “It is a
pleasure to ink this agreement with Abu
Dhabi Airports, and we are excited about
the benefits that this MoU will bring.
We will now be able to quickly share
critical information and news around
trends in civil aviation administration and
policies. This agreement will also help us
to foster human resources with global
skills and improve training capabilities.”

Al Bateen Executive Airport, the
only exclusive business aviation airport
in the Middle East and North Africa
(MENA), began commercial operations
in 2008 from its location at the heart
of Abu Dhabi city, and currently has
a stand capacity for up to 90 private
jets. The airport recently announced
record traffic figures in 2015, welcoming
43,278 passengers through its gates.
l
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Karnataka Chief Minister Shri. Siddaramaiah and Shri.M.Venkaiah Naidu, Union Minister for Urban Development,
Housing and Urban Poverty Alleviation lighting the lamp for Invest Karnataka 2016. Shri.Arun Jaitley Union Finance
Minister, Shri. R V Deshpande, Minister for Industries and Tourism, Govt.of Karnataka, Shri Ratan Tata is also seen.

Karnataka Chief Minister Shri. Siddaramaiah with
Shri Arvind Jadhav, Chief Secretary, Karnataka
and Mrs. K Ratna Prabha, Additional Chief
Secretary , Industries and Commerce.

Invest Karnataka 2016:
Roaring Success
‘I

nvent, Innovate, Invest in Karnataka’
was the mantra over three days at
the Invest Karnataka 2016 Global
Investors Meet in Bengaluru, hailed
widely as a landmark achievement for the
State in terms of investments pledged.
MoUs for 121 projects valued at Rs
1.33 lakh crore were signed during the
GIM. Largest investment came from the
energy sector amounting to Rs 57,038
crore. Over 100 ready-to-invest projects
were presented. Over 300 exhibitors
participated at the Expo, spread over
one lakh sq ft. About 50 per cent of
the 5,000 delegates participating
were from SMEs and start-ups and
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entrepreneurs, including women. Seven
countries, including a 75-member
team from the UK, participated.

have been cleared yet. It would not have
been possible for us to have any clarity
on how serious they were,” she said.

K. RatnaPrabha, Additional Chief
Secretary, Commerce and Industries,
said that they tried to ensure that the
Memoranda of Understanding (MoU) that
were signed were the ones where they
could verify that the investor was serious.

The investors who have approached
the government during the meet have
been asked to apply now. A total 1,080
applications were received in the run up
to the meet, out of which 990 pertained
to industries, 29 to tourism, 21 IT/BT
and 40 engineering. About 50 per cent
of these have already been cleared.

“We had told them to start applying
three months earlier. In fact, applications
were coming in as late as February 2.
But the MoUs that were signed were
the ones which we had already verified
as genuine. No fresh ones that came
during the Invest Karnataka event itself

Stalls by small and medium
industries, especially those set up by
women, did a robust business, with
many claiming to have finalised tieups for supply. Government stalls too
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Ambani to Invest in
Aerospace Centre
in Bengaluru
Shri. Nitin Gadkari, Union Minister for Road
Transport and Highways with
Shri Anil Ambani and Shri Gautam Adani,
Chairman and Founder of Adani Group.

Karnataka Chief Minister Shri. Siddaramaiah,
Shri Arun Jaitley Union Finance Minister,
Shri R V Deshpande, Minister for Industries
and Tourism and Shri Gaurav Gupta,
Commissioner, Industries and Commerce.

did good business with the Karnataka
State Small Industries Development
Corporation (KSSIDC) receiving more
than 300 applications for plots.
In addition, the Karnataka Industrial
Areas Development Board (KIADB), which
hosted a GIS-based information system
on its website declaring land available
with them, received 350 applications.
Britannia Industries Ltd has decided
to tie-up with Karnataka Milk Federation
(KMF) in a Rs 300-crore deal to buy excess
milk while a UK team has requested
the government for land around
the city to set up a state-of-the-art
hospital and medical research facility.
According to Sampath Ram,
immediate past president of FKCCI, who
worked closely with the CM’s office for
Invest Karnataka, said this time around,
almost all those who needed land were
genuine businesses. They had solid plans
and were not there for the land. But he
did not rule out that there might have
been a small percentage of people who
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would have come just to get hold of land.
“The lease clauses framed by the
KIADB itself would be the first hurdle to
such people who came probably hoping
to grab some cheap land. The lease is
only for 99 years. Also, the land can be
used only for industrial purposes and no
conversion is possible. The land can only
be sold to another industry,” said Ram.

T

he Invest Karnataka 2016
Global Investors Meet attracted
mega investment proposals
from corporate leaders in India,
including Anil Ambani, Azim Premji,
Gautam Adani and Ratan Tata,
lining up big plans for the state.

He added, “Even if the land is
transferred, all the existing structures
have to be removed and it has to be
in the same condition in which the
industrialist would have got the land.”
All these aspects included in
the clauses make any attempt to
grab land in the guise of starting
an industrial unit unattractive.
l

Reliance Group Chairman Anil
Ambani announced setting up a
centre for research, development and
innovation in Aerospace in Bengaluru.
The proposed R&D centre, to be set up
under Reliance Defence, will generate
over 1,500 highly skilled jobs. “While we
are talking about fifth-generation fighter

aircraft, sixth-generation technologies
are already finding applications. For
India to emerge as a strong military
power, it is important that we cut
down our dependencies on military
hardware,” Ambani said. “It is even more
important that we start developing
and designing cutting edge systems.
Given the emerging scenarios, where
air power will play a decisive role in any
conflict situation, aerospace technologies
were the obvious choice for us.”
The Reliance Group has so far
invested Rs 5,000 crore in Karnataka
across sectors, ranging from telecom

to energy to entertainment to
financial services and defence.
Adani Group chief Gautam Adani
laid out plans to invest Rs 21,000 crore
in ports and renewable energy in the
state. Speaking at the summit, Adani
said: “We are investing Rs 11,500 crore
for increasing the capacity of Udupi
Power Company from 1,200 MW to 1,600
MW. When this expansion happens, it
will cater to 20 million households.”
The group also plans to invest Rs
500 crore to expand its coal-handling
capacity in the state. “We plan to invest
Rs 7,000 crore to set up a 1,000-MW solar
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Mrs. K Ratna Prabha, Additional Chief Secretary , Industries
and Commerce and Shri Gaurav Gupta ,Commissioner,
Industries and Commerce - Department of Industries and
Commerce, Government of Karnataka with Shri Ratan Tata

plant in Karnataka,” Adani added.
Pitching Karnataka as the centre
of high technology, including IT and
aerospace, Tata Group Chairman
Emeritus Ratan Tata said: “Karnataka
definitely is one of the major places
one should look at while making
investments.” Ratan Tata said that
we have to move beyond policy to
help startups and industry. “Policy
should be measured and not just
announced,” he said. “The State was
working with small companies even
before the word ‘startup’ became
popular in the country,” said Ratan
Tata. He has invested in close to 25
startups so far. He added that there
is a need for Karnataka to focus
on healthcare and social impact
companies. “Things should not be
centred around Bengaluru,” he said.
Aditya Birla Group Chairman Kumar Mangalam Birla said
that they are focussed on retail, manufacturing, cement as well
as startups in Karnataka. “We have been associated with the
State for fifty years,” he said. Birla said he will be closely looking
at digital technology startups in the State. “We’ve invested in
an e-commerce and digital company in Bengaluru. We expect
tremendous growth of startups in the State,” he added. Birla
said that Karnataka is now headed in the right direction, with
focus on the whole State and not just one or two cities. “Also,
with the current government’s focus on Make in India, I am
very positive that the manufacturing sector in India will further
60

flourish and grow. I think the focus on the manufacturing sector
is much needed to ensure a bullish growth for India,” he added.
Wipro chairman Azim Premji said the software major will
hire 25,000 more techies in Karnataka, especially Bengaluru.
“We will add 25,000 more IT jobs in Karnataka where we employ
over 55,000 people and are expanding each of our businesses.”
IT veterans like former CEO of Infosys, Kris
Gopalakrishnan, believed that the investments in the State
are coming in because of its talent pool. “Every global
leader I talk to wants to come to Karnataka,” he said.
l
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Synergies for success: four days of ILA Berlin Air Show
Europe’s most efficient business platform
Highly modern exhibition center with great connectivity

The focal
point of aerospace
June 1– 4, 2016
Berlin ExpoCenter Airport
www.ila-berlin.com

Hosted by
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NEW TOOLS FOR NEW RULES

Visit us at
DEFEXPO, INDIA 2016

Proven joint live training solutions
for mission superiority
• LCTS (Live Combat Training System) - Army tactical live training
systems for soldiers and combat vehicles
• EHUDTM ACMI (Autonomous Air Combat Maneuvering
Instrumentation System) - Autonomous Training system for fighter aircraft
• ARTISTTM (Augmented Reality Integrated Training System) Augmented reality land and naval training system
• EVATM (Embedded Virtual Training) - Airborne embedded training for
fighter aircraft and trainers
• NCMI - (Naval Combat Maneuvering Instrumentation) 64
Naval instrumented training
system

Israel Pavilion, Stand 1.1.2-D
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