
JULY - AUGUST   2014      Vol : V111   Issue : 4Aeromag
Asia 

A Publication in association with the Society of Indian Aerospace and Defence Technologies & Industries

F-35 Lighting II 
maiden flight at 
Farnborough

Prime Minister 
Narendra Modi 
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... in your automated 
handling system

... for your automated 
machine loading

... in your lathe

... for your modular 
assembly automation

... in your machining center

... with mobile 
gripping systems

Superior Clamping and Gripping – It’s time 
to use your machine’s full potential!

Discover new 
potentials now:
www.in.schunk.com/machine-potentialJens Lehmann, German goalkeeper legend, 

brand ambassador of SCHUNK, 
the family-owned company, since 2012

“In order to achieve 100% performance 
I push myself to my limits and o� en find 
that I achieve more than expected. The 
same can apply to your machine tool.”
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With superior components, we find potentials 

where you would never expect to find them.
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EDITORIAL

Government of India’s decision to 
raise the bar on Foreign Direct 
Investment (FDI) in the defense sector 

is a welcome move.  The expectation in India 
is that the higher FDI limit will promote more 
useful and mutually beneficial collaborations 
between overseas and Indian companies in the 
aerospace & defense sector, and the overseas 
partner companies should ensure that such JV 

companies undertake local manufacture of components / equipments and 
systems as well as high-tech and highly complex system integration work in 
India, and be supplier not only to India, but to the Global market. 

Currently the defense sector contributes between 2.5 to 3 per cent of 
the global GDP but India’s share is very low. The country can leverage its 
purchasing power, IT infrastructure and manufacturing potential to be one 
of the key global manufacturing hub for defense systems and equipment. 
Raising the FDI in defense sector should create more opportunities within 
India and create more employment, for which a high value addition 
through local manufacture as percentage of cost – say 70% should be made 
mandatory.  It is also desirable to make the mandatory outsourcing policy 
to Indians SMEs as a percentage of the value of production, as applicable to 
PSUs must be made applicable to these companies also. Raising the FDI limit 
& such policies will be also beneficial to the overseas SMEs in the aerospace 
and defense sector who are tier-one and two suppliers to acquire their 
smaller counterparts in India or invest substantially in them to be able to have 
adequate management control and grow their business in India and globally 
with better profit margin. 

The Farnborough Airshow is happening at a time when the new Indian 
government has expressed its intention to give a new push for further 
modernization of the military. So, it’s clear that foreign companies are upbeat 
about business prospects in India. A good number of Indian companies are 
participating in the Farnborough Airshow including Hindustan Aeronautics 
Limited. Aeromag and SIATI wish all of them great success and wish fruitful 
discussions during the show.
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Driving Self Reliance
for

Strength, Security and Peace

    

technologies have 
placed India among 
world’s elite groups of:

4 nations to have multi-
level Strategic Deterrence 
capabilities

5 nations to have its own 
Bal l i s t ic  Miss i le  Defence 

(BMD)program   

6 nations to have developed a 
Nuclear-Powered Submarine

7 nations to have developed own Main Battle 
Tank and 4th plus generation Combat Aircraft

Making India strong and self-reliant with 
Technology and Innovation, equipping India’s 
Armed Forces with state-of-the-art weapons 
systems, platforms, equipment, related materials 
& processes and  technology solutions and have 
helped in taking the level of indigenisation 
from 30% to 55%. On the path of self reliance, 
DRDO has taken along over 1000 industries 
and large number of academic / research 
institutes.  

With `1,60,000 crore worth of 
products inducted or approved for 
induction in  Indian Armed Forces, 
many of them having huge export 
potential, DRDO continues its 

march on path of excellence in 
developing cutting edge 

defence technologies.

DRDO's

Mr Avinash Chander

Safran  A leading international 
high-technology group

ISRO scales new high with  
launch of five foreign satellites

RCI to host international 
conference on advanced avionics

HAL embarks 
on aggressive 
modernisation drive
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WHEN A NATION FEELS SECURE 
IT SHOWS

WHEN A NATION FEELS SECURE 
IT SHOWS
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Hindustan Aeronautics Limited

The Prime Minister, Narendra 
Modi, has witnessed the 
successful launch of the Polar 

Satellite Launch. After a perfect lift 
off from the First Launch Pad in Satish 
Dhawan Space Centr, Indian Space 
Research Organisation’s workhorse Polar 
Satellite Launch Vehicle PSLV-C23 placed 
all five satellites into their intended 
orbits, one after the other between 17 
and 19 minutes after liftoff, in textbook 
precision. Besides its primary payload 
of 714 kg French Earth Observation 
Satellite SPOT-7, PSLV C23 carried and 
placed in orbit 14 kg AISAT of Germany, 
NLS7.1 (CAN-X4) and NLS7.2 (CAN-X5) of 
Canada each weighing 15 kg and the 7 
kg VELOX-1 of Singapore.

Modi asked the space community 
to develop a SAARC satellite even as 
he  heaped praise on Indian space 
scientists, recalling their contributions 
from the early days. French satellite 
SPOT 7, identical to SPOT-6, which 
ISRO had launched in 2012, would be 
placed diametrically opposite to SPOT-
6, forming part of the existing Earth 
observation satellite. European space 

technology company Airbus Defence 
and Space has built SPOT-7.

Germany’s AISAT satellite would focus 
on the global sea-traffic monitoring 
system with special emphasis on high 
traffic zones using AIS signals. It is also 
Germany’s first DLR satellite in the nano-
satellite class. NLS 7.1 and NLS 7.2 are 
from the University of Toronto, Institute 
of Aerospace Studies/ Space Flight 
Laboratory in Canada. Both payloads 
would perform Two-spacecraft precision 
formation flying using differential GPS 
with centimetre-level relative position 
and sub-metre level accurate position 
control system.

Satellite VELOX-1 from Nanyang 
Technological University, Singapore is a 
technology demonstrator for in-house 
design of image sensor, MEMS-based 
attitude determination and control 
system and inter-satellite RF link. The 
five satellites were launched under 
commercial arrangements that ANTRIX 
(ISRO’s commercial arm) entered into 
with the respective foreign agencies.

ISRO has so far launched 35 satellites 
from 19 countries around the globe—

Algeria, Argentina, Austria, Belgium, 
Canada, Denmark, France, Germany, 
Indonesia, Israel, Italy, Japan, Korea, 
Luxembourg, Singapore, Switzerland, 
The Netherlands, Turkey and United 
Kingdom, bringing a huge sum to the 
country as foreign exchange. The SPOT 
7 Earth-observation satellite will join 
SPOT 6 and Pléiades 1A and 1B in orbit, 
thereby completing the optical satellite 
constellation operated by Airbus 
Defence and Space.

The company will thus operate a 
constellation of four optical satellites 
that will open up opportunities for new 
applications, providing the latest images 
within an unprecedented time frame. 
This means that every day, every point 
on the globe can be viewed both in 
high resolution by a SPOT satellite and 
in very high resolution by a Pléiades 
satellite. While SPOT 6 and 7 will cover 
wider areas with a resolution of 1.5 m, 
Pléiades 1A and 1B will be focused on 
more targeted zones with a greater level 
of detail (50 cm products).

 Evert Dudok, Head of Communications, 
Intelligence & Security (CIS) at Airbus 

ISRO scales new high 
with launch of five foreign 
satellites
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Defence and Space, said: “The services 
provided by this optical constellation are 
further enhanced by the TerraSAR-X and 
TanDEM-X radar satellites’ capabilities. 
This complementarity between optical 
and radar, coupled with different 
resolutions, means we are the only 
company worldwide who offers our 
customers these unique services.”

 Like its twin, SPOT 7 covers wide areas 
in record time. With both satellites 
in orbit, acquisition capacity will be 
boosted to six million square kilometres 
per day – an area ten times the size of 
France. The SPOT 6/7 constellation thus 
considerably improves the capabilities 
and performance offered by SPOT 5, 
which has been in operation since 
2002 and which is scheduled to be 
decommissioned from commercial 
service during the first quarter of 2015. 

This new constellation offers a higher 
resolution, greater programming 
reactivity and a much higher volume of 
images acquired daily (in monoscopic 
or stereoscopic mode).In addition, 
SPOT 6 and SPOT 7 are agile satellites 
that can be quickly aimed at a point on 
the Earth within up to 1,500 km of their 
position. They are designed to remain 
in service for at least 10 years. Airbus 
Defence and Space developed the SPOT 
6 and 7 system in just three and a half 
years thanks to its complete mastery of 
satellite processes and technologies.

 The new capabilities of SPOT 6, 
which began commercial operations 
in February 2013, fulfil requirements 
relating to national cartography at 
a scale of 1:25,000, for applications 
in the areas of land use, the struggle 

against deforestation, environmental 
monitoring, maritime surveillance and 
the oil industry.

 SPOT 6 and 7 benefit fully from 
the expertise acquired by Airbus 
Defence and Space in operating and 
distributing satellite imagery over the 
last 30 years. The completion of this 
unique constellation also represents 
an opportunity for Airbus Defence and 
Space to establish new partnerships 
in order to widen access to and use 
of satellite imagery. This launch 
furthermore constitutes an important 
step in the process of finalising a strategic 
cooperation agreement with Azerbaijani 
satellite operator Azercosmos, which is 
looking at joint use of the satellites and 
to expand its own capacities in the field 
of geo-information. Azercosmos and 
Airbus Defence and Space signed an 
agreement in principle on this in May of 
this year.

In his congratulatory address at the 
Mission Control Centre after the landmark 
launch, the Prime Minister called upon the 
space community to proactively engage 
with all stakeholders to maximize the 
use of space science in governance and 
development. India must fully harness 
this expertise in space technology in the 
developmental process for social change, 
economic development and resource 
conservation, he added. 

Speaking of India’s age-old ethos of the 
whole world being one family, the Prime 
Minister said India’s space programme is 
driven by a vision of service to humanity, 
not a desire of power. He said India has a 
rich heritage of science and technology, 
including space. Modi said the works of 

our ancestors, who included visionaries 
like Bhaskaracharya and Aryabhata, 
still continue to inspire generations of 
scientists. He added that India must 
share the fruits of its advancement in 
space technology with the developing 
world, and neighbours in particular. He 
called upon the space community to 
take up the challenge of developing a 
SAARC satellite that can be dedicated to 
our neighbourhood as a gift from India. 

 Modi said we can be proud of the 
Indian space programme, which is fully 
indigenous, developed in the face of 
great international pressure and hurdles. 
He described it as a domain where “we 
have pushed beyond mediocrity to 
achieve excellence.” He said the moon 
mission was inspired by the vision 
of former Prime Minister, Atal Bihari 
Vajpayee. Among ongoing projects, 
Modi referred to the Mars Mission, and 
the satellite-based navigation system. 

Referring to the benefits of space 
technology for the common man, the 
Prime Minister said it drives modern 
communication, empowers children in 
remote villages with quality education, 
and ensures quality healthcare to all, 
through telemedicine. He said it has a 
critical role in realizing the vision of a 
Digital India – the power of 125 crore 
connected Indians. 

The Prime Minister said continued 
progress in space must remain a mission 
of high priority. He called for developing 
more advanced satellites and expanding 
our satellite footprint. He said India has 
the potential to be the launch service 
provider of the world and must work 
towards this goal. 

Prime Minister Shri    Narendra Modi  with ISRO Chairman Dr. K Radhakrishnan  , Chief Minister of Andhra Pradesh,     Shri N. 
Chandrababu Naidu, the Union Minister for Urban Development, Housing and Urban Poverty Alleviation and Parliamentary 
Affairs, Shri M. Venkaiah Naidu, Minister of State for Science and Technology , Prime Minister Office, Personnel, Public Grievances 
& Pensions, Department of Atomic Energy and Department of Space, Dr. Jitendra Singh    after visiting the  First Launch Pad at 
Sriharikota, with Launch Vehicle in the backdrop  .
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Experts have supported 
the government’s recent 
proposal to enhance FDI 

levels in Defence subject to 
strategic safeguards.

 The proposal put forth by 
the Ministry of Commerce and 
Industry to enhance FDI levels in 
defence beyond 26% to higher 
levels up to 49%, 74% or even 
100% in exceptional cases, to 
develop a Defence Industrial 
Base (DIB), indigenously design & 
manufacture Defence & Aerospace 
products tailored to the needs of 
Indianarmed forces, and to create 
opportunities for employment in 
the country has been by and large 
welcomed. 

The proposed policy resonates 
with the relevant portion of the 
address by the President of India 
in the joint session of Parliament. 
While higher levels of FDI were 
already allowed in the existing 
policy, on a case-to-case basis, 
this proposal has to be seen in 
the light of increasing the share 
of manufacturing in GDP to 
25 percent as enshrined in the 
National Manufacturing Policy.

Experts recognise the strategic 
nature of the defence sector and 
therefore advocate that adequate 

and mutual strategically beneficial 
safeguards be put in place while 
deciding higher levels of FDI 
indefence production. Exceptions 
allowing FDI even up to 100% 
should be allowed as exceptions, 
on case to case basis, in cases 
such as aircraft engines, advanced 
missile guidance systems, seekers, 
production of smart materials, 
high strength carbon fibre etc, for 
which investments can be justified 
only by volumes available through 
integration with the global supply 
chain of the OEM’s.

Obviously, the current level of 
seventy per cent for imports in 
case of defence equipment is not 
in sync with India’s aspiration to 
be a global super power. Industry 
officials strongly advocate 
the need for absorption of 
“know-why” in critical defence 
technologies without which the 
aim of substantive self-reliance 
and higher levels of indigenisation 
cannot be achieved. 

India must therefore make use of 
FDI limit enhancement to leverage 
its position as one of the largest 
markets for defence equipment 
to achieve this strategic goal. It is 
important to note that no other 
country with a strong indigenous 

Move to hike FDI cap  
in defence hailed

technical & industrial base allows 
the levels of FDI in defence that are 
being offered by India. 

The following approach is 
therefore recommended for 
permitting FDI higher than 26% in 
Defence manufacturing, depending 
on - the level of technology and 
“know-why” being transferred by 
the OEM into the Indian Defence 
Sector, percentage of committed 
exports, and integration into the 
OEM’s global supply chain

a. From 26% to 49% - by 
“automatic route”. 

By ensuring that the OEM 
Government has pre-cleared key 
technologies as desired by India.• 
Control and governance in Indian 
hands.• The OEM Company commits 
to creation of Centres of Excellence 
(COE) for product designed and 
developed should be set-up in 
India• IPRs resulting thereof should 
stay in India.• Such companies can 
be permitted to participate in Buy 
(Indian) and Buy & Make (Indian)
categories of procurement.

 b. FDI up to 74% through FIPB 
Route to be allowed subject to 
following conditions in addition 
to the above conditions for 49% 
FDI:• Board members in such 
JV companies to be Indians /
PIO.• Indian partner should 
get integrated into the global 
supply chain of the foreign OEM,• 
Maximum (> 75% ) manufacturing 
should be carried out within 
India• Focus should be on co-

Aravind Melligeri, 
Chairman and CEO, Aequs

We welcome the move. Increasing 
the FDI limit from current 26 % 
will spur capital inflow into the 
country and boost the economy.  
But we do not favour 100 % 
FDI in defence since this would 
simply enable foreign OEMs to 
either import or just assemble 
imported parts, subassemblies and 
assemblies. There would be no 
meaningful technology transfer of 
development of domestic industry.

Instead, we think it would be 
best if FDI in defence is capped at 
49 % with at least 30-50% offset 
clause. This will help the Indian 
industry as then real manufacturing 
will happen in India along with 
significant technology transfer.

Infusion of private capital and 
global technology into defence 
manufacturing will definitely 
have a knock on effect on Indian 

industry and the economy by 
way of technology transfer and 
job creation. But in the absence 
of clarity from the government 
on the specifics, it is difficult to 
make estimates. At a broad level, 
we believe manufacturing growth 
will require an offset clause so 
that foreign OEMs are required to 
manufacture out of India. 

Indian Industry is sufficiently 
capable to take up the challenge 
and deliver results. For example, 
at Aequs SEZ in Belgaum, we 
have already built an aerospace 
ecosystem for forging, machining 
and surface treatment all in one 
location and in partnership with 
global aerospace majors such as 
Magellan and Saab.

India has enormous potential 
to benefit from the global shift 
of aerospace manufacturing to 
low cost locations. What we need 
is a unified vision and policy at 
a governmental level to set up 
manufacturing ecosystems. 

Companies such as Aequs are 
doing this in the private sector 
and we welcome any enabling 
government policy such as offsets 
in this sector. India is a large 
importer of defense system & 
equipment and such a move will go 
a long way towards reducing that 
import burden. 

“Best if FDI is capped at 49 %”
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The Government of India’s 
move to review the FDI limit 
in the defence sector is a 

very welcome step. The overseas 
OEMs and their sub-tiers have 
repeatedly expressed that the 
present limit of 26% does not make 
them comfortable from the point of 
view of having adequate control in 
technology partnerships and also 
does not make a business case for 
them.

FDI in defence has been a much 
debated subject in our country of 
late. Defence being a strategic sector 
there would be a natural reservation 
in the Government for opening the 
doors fully for FDI. The other stake 
holders like the Indian industry 
and the foreign OEMs have largely 
varying positions. From the point 
view of foreign OEMs, higher FDI in 
defence JVs is necessary to exercise 
better management control as well 
as control over the technology and IP. 
The Indian industry has aspirations of 
playing a lead role and hence would 
not desire more than 49% share of 
FDI. This could be a viable share, since 
mature partners would be able to 
create comfortable equations.

There is also talk of 100% FDI, 
which needs to be very thoughtfully 
considered, to align with long term 
perspective of the GOI and large 
Indian Industries. The best way 
would be for the GOI to hold joint 
deliberations with the Indian stake 
holders first and then invite in the 
foreign OEMs for taking a holistic 
view.

The Indian industry is very 
keen to build up a sustainable 
A&D infrastructure to the higher 
technology levels, but it is still at 
a formative stage in the private 

sector at least, more so in aerospace. 
Partnership with foreign companies 
will, therefore help in achieving this 
objective. 

On its own the progression will be 
gradual and would amount to re-
inventing the wheel. The excellent 
manufacturing base in India will 
benefit from the rapid buildup in 
technology complexity, where FDI 
partners would already have created 
niche position. A reasonable FDI 
share would lead to foreign partners 
finding it to be in their own interest to 
bring in current technology. This will 
allow the JVs to grow in the Indian 
A&D programs, but also in global 
opportunities. 

In the aerospace, buildup of 
adequate infrastructure is a crucial 
challenge. The DPSUs have built an 
extensive infrastructure over the 
decades. But still a quantum jump 
in technology would be required for 
new programmes. But to expect that 
private sector would be able to create 
similar technological structure within 
this decade would be impractical. 

As regards defence land systems, 
the DPSUs and large private sector 
industries, along with their SME 
sub-tiers, have built a fair level of 
infrastructure. However there is 
still a substantial journey ahead to 
reach field-ready proven product 
and technology levels to meet 
requirements in this decade.It is 
high time that as a nation we take a 
call on the fact that world over it is 
the respective Governments which 
have the staying power in terms 
of investments for long gestation 
periods. There is no dearth of real-
life cases of Government support 
to both the private and the public 
sectors spanning over past many 
decades. Until the GOI takes this 
call, the private sector investments 
will remain at grossly inadequate 
levels and pace, in spite of serious 
intentions. 

Innovative approaches to provide 
long term support to the industry is 
the only way. 

As a consequence of JVs through 
FDI, the manufacturing sector will 

benefit immensely. Technology 
Transfer (ToT) in the JVs is a crucial 
factor and has to be looked at in 
totality as complete Technology 
Management (TM). There is not much 
of structured effort in the country 
in this aspect. PSUs, DRDO, Private 
Sector and other institutions have 
successfully run many projects with 
ToT in the past. But documentation 
of the entire process is not visible 
and hardly available in the public 
domain. To derive full benefit of ToT, 
it is necessary that a national level 
professional team is created and 
assigned the task of Technology 
Management for Defence. 
Another key factor in upgrade 
of infrastructure is the human 
resource with requisite skillsets and 
expertise in adequate numbers. 
That at present is an immense 
challenge. India still lacks adequate 
experienced, trained, talented pool 
of manpower, with understanding of 
aerospace and defence manufacture/ 
assembly processes that match the 
benchmarks of the global industry. 
The Aviation & Aerospace Skill 
Council approved by the NSDC is a 
beginning in this direction.

SMEs can be the large beneficiaries 
of a liberal FDI policy, but the 
investments required for even a small 
segment of defence technology are 
very substantial. SMEs have been 
enthusiastic to build up capabilities 
in defence, but the investment 
quantum and long gestation period 
pose a challenge. The uncertainty 
in finalization of defence offset 
programmes adds to this challenge. 
Many SMEs have developed strong 
competitiveness especially at the 
foundation levels of the technology 
value chain, by offering good quality 
products with a substantial cost down 
advantage. They have also fulfilled 
the stringent international Quality 
and Certification requirements. 

There is dire need for the Govt. to 
emulate the lead nations in aerospace 
and defence to innovatively support 
infrastructure build up in defence. 
Once that step is taken, SMEs will 
have a huge role to play.

“Best way is to take a holistic view”

development and co-production 
of next generation products. Such 
companies cannot be permitted to 
participate in Make categories of 
procurement.

 c. 100% FDI, in-principle, should 
be considered only in very specific 
cases. For this purpose, the 
following additional conditions 
should be met:

• The foreign OEM should 
establish an OEM funded full-
fledged design, development 
&manufacturing unit in India,

 • Create fully funded Centers-of-
Excellence in India for identified 
critical technologies.

• Proposes relocating existing 
production units to India 
and establishes full-fledged 
development & manufacturing unit 
completely funded by OEM.

• Will employ Indian employees 
except for few key employees• 
Such proposals may be considered 
on case-to-case basis and with 
approval of competent authority 
of Government of India including 
DRDO.

• Such companies cannot be 
permitted to participate in Buy and 
Make (Indian) and Make categories 
of procurement

Welcoming the Government of 
India’s move to raise the FDI in the 
defence sector, industry officials 
also pointed out that FDI is directly 
linked with core national priorities 
such as raising manufacturing 
growth to 25% of GDP, significant 
job creation and bringing high end 
technology into the country. The 
associated benefits are the spin 
offs for the civilian market. 

       Government is very keen to 

see very high-tech and highly 
complex System Integration 
work being done in India and 
Indian industry is ready to take 
this challenge and opportunities. 
Opening up various sectors have 
helped Indian industry grow and 
become globally competitive.

India has witnessed a resurgence 
of its manufacturing sector over the 
last two decades on the backdrop 
of robust domestic demand and 
increasing private participation. 
Amongst the emerging economies, 
India’s manufacturing sector has 
established its name for better 

quality, design and innovation. 
 The country has already made 

its mark in the automobile and 
automotive components sectors 
with a number of auto giants 
around the world sourcing from 
India. Further, the domestic heavy 
and light engineering sectors 
have come a long way with high 
end innovations and capabilities. 
The Indian Automotive sector has 
also started leveraging Indian 
industry’s strengths in IT, high 
tech engineering and research and 
design capabilities.

Currently the defence sector 

Dr. C.G Krishnadas Nair
Former Chairman HAL &

President, SIATI

I welcome the initiative of raising 
the bar on the FDI limit for the 

Defense sector. It can facilitate much 
larger investments in this sector 
and enhance the manufacturing 
capabilities creating more 
employment and enhance the 
contribution of manufacturing to the 
GDP.

Indian industries should make 
use of the opportunity by willing to 
accept investments from reputed 
overseas organizations who would 
address not only the market in India 
but the global market. I do not 
subscribe to the view that higher 
FDI limit automatically will bring 
higher technologies, unless specific 
mandatory clauses are put in place 
as a condition for allowing higher 
FDI limit. It is also desirable to make 
it mandatory to have a minimum 
60-70% local manufacturing content 
especially for those who are availing 

100% limit.
India has imposed several 

restrictions on the export of defense 
systems and equipment. If India 
can liberalise and allow the Indian 
companies to export defense systems 
and equipment, enhancing the FDI 
limit can trigger India’s growth as a 
key global manufacturing hub for the 
defense systems and equipment. 

Raising the FDI limit can have 
both beneficial and adverse effect 
on SMEs depending upon how 
this opportunity is used.  We 
have a number of highly initiative 
SMEs with excellent track record 
in development. They should be 
encouraged and assisted by MOD 
and defense PSUs to get equity 
partners from their counter parts 
Tier-I and Tier – II suppliers to the 
overseas companies to the extent 
of maximum 49% disinvestment. 
So that both Indian and overseas 
partners can grow together and have 
benefits. 

There could be efforts to buy up 
totally or majority shares in such 
companies by vested interests with 
an idea of closing it down by giving 
attractive offers to the present 
owners. This must be checked. 

It is desirable to make the 
mandatory outsourcing policy to 
Indians SMEs as a percentage of the 
value of production, as applicable 
to PSUs be made applicable to the 
overseas companies who set up 
100% owned subsidiaries.

“Liberalise Indian defence exports”

Naresh Palta, 
CEO (A&D), Maini Group
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Availability of adequate 
capital is one of the 
critical components of a 

dynamic financial model which can 
accelerate the economic growth. 
A few Committees set up by the 
Government had earlier studied the 
criticality of each of its components. 

Government should give due 
consideration to those reports while 
making any changes in financial 
model including Defence sector. 
We have to see how many foreign 
Corporate will be willing to undertake 
manufacture of their new generation 
equipment or part with their latest 
technologies even if FDI is 100%. 

Despite its advantages, we 
definitely need to have a fall back 
arrangement in the defence sector, 
where active participation of 
DRDO and Department of Defence 
Production is considered essential in 
this process. DRDO must take on new 
responsibilities and channelize its 
activities to meet the new challenges. 
A cautious, balanced and phased 
implementation process would be 
more desirable. 

Greater employment avenues; 
better chances to access latest 
technology, resources, intellectual 
properties; participation in design 
and developmental activities 
etc will directly and indirectly 
boost the manufacturing growth. 

Improvement in Forex reserves , 
increase in tax revenues, quality 
betterment of products due to 
domestic competition are some 
other anticipated benefits. 

All benefits that can be derived by 
the manufacturing sector are equally 
applicable to Defence sector also. 
Today in Defence sector we are rather 
shy to fully open our doors to private 
companies unlike in Europe or the 
USA. In this regard Governmentt has 
to take a bold step to overcome this 
psychological barrier.

It is the most opportune moment 
to carry out a postmortem/analysis of 
the limited FDI program under taken 
so far; its feedback will be of great 
help while formulating the future 
modalities.  

We have a very large industrial/
manufacturing base comprising 
numerous SMEs, large scale 
engineering industries and more 
than a dozen industrial giants – all 
having capability to undertake 
various types of manufacturing jobs. 
In Defence sector alone, we have a 
big cluster of 52 DRDO Laboratories, 
network of 39 Ordinance factories, 
eight PSU and three Shipyards. 

Good Infrastructure, established 
processing techniques, availability of 
qualified technical and managerial 
manpower are definitely our 
strength. There are many industries 
undertaking specialized heavy 
engineering jobs and a few are 
engaged in manufacture of products 
for export.

The political leadership will have 
a major role to play in ensuring a 
congenial Industrial climate which 
is essential for industrial growth and 
also for taking up new challenges 
and opportunities. If we really 
work hard, it (India emerging as a 
key global manufacturing hub for 
defence systems and equipment) 
may possible within a span of about 
one decade plus and of course we 
need to have a vibrant industrial 

sector. Further advancement in 
infrastructure, flow of additional 
funds either under liberalized FDI 
or some other source, access to 
new technologies, maximizing the 
utilization of available qualified and 
trained man power etc are some of 
the short cuts. Ready availability of 
low cost labour and raw materials etc 
are some other factors that will help 
us for its fast realization. 

With equal thrust on both 
imported equipment as well as 
indigenously developed systems 
the prospects of India of becoming 
global manufacturing hub would 
be excellent. Major changes in 
Governmentt policies would be 
required and the methodology 
of implementation is also equally 
important.

For a big country like ours obviously 
the Government will have other 
priorities and concerns. Look around 
- which all Countries have graduated 
to the level of global manufacturing 
hubs in Defence Sector – let us find 
out how they did it!!! Industrial peace 
and good work culture are vital 
ingredients of all types of successful 
ventures. 

This aspect (SMEs being the 
biggest beneficiaries of the 
liberalized FDI policy in defence) 
depends on the methodology 
being adopted for implementation 
of liberalized FDI - whether it 
will be a joint venture / merger/ 
acquisition/ formation of a 
subsidiary enterprise or will it be 
some other model? Why in Western 
world most of the Factories/ 
Production Centers are either small 
scale or medium scale enterprises? 
A direct one to one (SME to SME) 
agreement can be for a smaller 
system or for a major subsystem, 
where as for very large or complex 
systems the role of the integrating 
agency will be critical and therefore 
the tie up may be between two 
such agencies. 

“Cautious,phased implementation 
process desirable”

R Adm (Retd) G Kuruvilla VSM
Techno Management Consultant

contributes between 2.5 to 3 per 
cent of the global GDP. However, 
India’s share is disappointingly 
very low. India can leverage its 
purchasing power, IT infrastructure 
and manufacturing potential 
to be one of the key global 
manufacturing hub for defence 
systems and equipment.

          A meager USD 4.8 million FDI 
under the 26 per cent cap came to 
India ever since the defence sector 
was opened up for the private 
enterprises’ participation. Raising 
the FDI in defence sector will 
create more opportunities within 
India. Industry officials have said 
they would also fully endorse the 
Government’s initiatives of linking 
FDI with the exports from India. 
No business can be sustained for 
the long term just on the basis 
of domestic orders. There is an 
immediate need to revisit export 
policy. Experts have recommended 

that policies should be industry-
friendly and less ambiguous, 
making it easy to understand 
and interpret. Other issues like 
Industrial Licensing and Foreign 
Institutional Investment should 
also be addressed adequately.

Industry is hopeful that the present 
Government is going to roll out a 
forward looking FDI policy in the 
defence sector at the earliest. SMEs 
are going to the biggest beneficiaries 
of the liberal FDI policy. Huge supply 
chains complying with world class 
standards will come up around the 
manufacturing facilities. This would 
also help Indian SMEs to enter into 
the global supply chain of the OEMs.

The time has come for India 
to project itself as an ideal 
destination and attract the foreign 
manufacturers to set up defence 
manufacturing facilities in India 
for global defence markets. India’s 
own defence procurement will act 

as an incentive for foreign OEMs to 
set up facilities in the country. This 
should, in turn, catalyse both the 
development and the influx of high 
end technologies and efficiencies 
into the country which can be 
used to pioneer innovations across 
multiple sectors.

“In order to attract investments 
in the defence sector, higher FDI 
cap wherein the foreign investor 
has majority equity will act as a 
catalyst. Higher FDI will definitely 
help in creating a vibrant domestic 
defence industrial base in the 
country,” an industry official said.

“We have suggested that FDI up 
to 49 per cent be allowed through 
the automatic route. There should 
be 74 per cent FDI on transfer of 
production. Even 100 per cent 
FDI should be allowed in critical 
niche or strategic areas on global 
relocation of facility to India,” the 
official added. 
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Prime Minister Modi 
spends a day onboard 

INS Vikramaditya

Prime Minister Narendra Modi in the cockpit of MiG 29K

In his first visit to an operational 
military formation after 
assuming office, the Prime 

Minister Narendra Modi dedicated 
the country’s new aircraft carrier, INS 
Vikramaditya to the Nation. 

The Prime Minister embarked the 
aircraft carrier at sea off Goa, which 
was operating in the company of ten 
other frontline warships of the Indian 
Navy’s ‘Sword Arm’ – the Western 
Fleet. 

The Prime Minister was 
accompanied by the Chief Minister 
of Goa Manohar Parrikar, the Minister 
of State for Defence Rao Inderjit 
Singh, the National Security Advisor 
Ajit Doval, the Chief of Naval Staff 
Admiral RK Dhowan and the Defence 
Secretary RK Mathur. 

He was received onboard INS 
Vikramaditya by the Commander-

in-Chief, Western Naval Command 
Vice Admiral Anil Chopra, and Fleet 
Commander, Western Fleet Rear 
Admiral AK Chawla.

On arrival at the Naval Air Station 
INS Hansa, the Prime Minister was 
received by Admiral RK Dhowan 
and accorded a ceremonial Guard 
of Honour. Thereafter, Modi 
embarked the aircraft carrier at sea 
by helicopter. 

During the day, the Prime Minister 
witnessed ‘Air Power Demonstration’ 
by various naval aircraft including 
MiG 29K, Sea Harriers, P8I Long 
Range Maritime Patrol Anti-
Submarine Warfare aircraft, TU 142M, 
IL 38 SD, Dorniers, Kamov and Sea 
King helicopters. 

He also witnessed high speed 
manoeuvres by Western Fleet ships 
including the other aircraft carrier 

INS Viraat, Delhi class destroyers 
Mysore and Mumbai, stealth frigates 
Tarkash, Talwar and Teg, guided 
missile frigates Betwa and Godavari 
and fleet tanker Deepak amongst 
others.

Modi also interacted with 
officers and sailors onboard and 
congratulated them on their 
hard work and dedication in 
fully operationalising the INS 
Vikramaditya in such a short period. 

In his address to the personnel 
of the fleet, the Prime Minister 
stated that INS Vikramaditya will 
significantly enhance the ‘Blue 
Water’ capability of the Indian Navy, 

The Western Fleet, also known as 
the Sword Arm of the Indian Navy 
consists of many frontline warships 
including the Aircraft Carriers, 
INS Vikramaditya and INS Viraat. 
Commissioned on 16 Nov 2013 at 
Severodovinsk, Russia, the 44,500 
tons displacement INS Vikramaditya 
marks the coming of age for the navy 
and its commitment to safeguard 
the maritime interests of the country. 

With an overall length of 284 
metres and a width of 60 metres 
measuring over three football fields, 
this floating airfield is equipped to 
carry a maximum of 34 aircraft such 
as MIG 29 K fighters and Kamov 31 

helicopters. 
The ship is now fully operational 

with Indian pilots taking off and 
landing the MIG 29K naval combat 
aircraft. Manned by a highly 
professional and competent crew of 
110 officers and 1500 sailors, the ship 
can propel at speeds over 30 knots 
on the strength of her eight boilers 
producing a combined thrust of 
1,80,000 Shaft Horse power.

For the first time, the Naval 
communication satellite, Rukmini, 
was used to telecast live the events 
on board INS Vikramaditya. It was 
significant that the live telecast took 
place from a moving platform.
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Role of SMEs & other Private 
sector industries in Aerospace 

Manufacturing

1. Introduction

Small & Medium Scale Enterprises 
(SMEs) have played a significant 
role in enhancing the industrial 
output and National economy.  It 
is estimated that the SME Sector 
accounts for about 45% of the 
country’s manufacturing output 
and 40% of exports.  It is the largest 
provider of employment, estimated 
to be about 70 million persons.  SMEs 
emerged as reliable sub-contract 
manufacturers in the aerospace 
sector, thanks to the pioneering 
efforts of HAL, ISRO and SIATI with 
the support of DRDO & CSIR labs and 
Airworthiness certifying agencies.  
Several among them have also 
emerged as R&D and Innovation 
Partners to develop processes, 
products, design & development of 
structures, equipments and systems.

Large Private Sector Industries have 
played a significant role in making 
India an industrially advanced 
country by setting up industries for 
manufacture of steel, non-ferrous 
metals, chemicals, fertilizers, textiles, 

cement, automobiles, machine 
tools, electrical and electronic 
equipments, household items and 
consumables etc and for building 
and infrastructure.  Aircraft industry, 
like automobile industry was also 
started in India by a visionary private 
industrialist the Late.Sri.Walchand 
Hirachand as Hindustan Aircraft 
Ltd., in Bangalore in December 1940.  
However, it was taken over by the 
then British India Government and 
used for maintenance of World War 
II aircraft.  

After independence, the 
Government of India encouraged 
and supported simultaneously 
license production and indigenous 
design & development / manufacture 
of military aircraft by HAL.  While 
some private Industrialists proposed 
to manufacture aircraft / defense 
equipments, it was not permitted 
due to the then prevailing policies 
of National Security and priorities for 
other sectors.

We have come a long way and 
with our growing requirements of 

military and commercial aircraft and 
associated engines & equipments, it 
is imperative that the Private Sector 
industries must be facilitated to play 
their legitimate role in aircraft and 
engines & equipment manufacture 
as well as for maintenance & repair 
services.  Government of India 
introduced the Defense offset policy 
as part of defense procurement 
with this vision and objective of 
expanding the domestic aerospace 
and defense industries through 
foreign direct investment and private 
industry participation and enhance 
capability (through technology 
transfer and training for which offset 
credit is allowed) and providing 
export opportunities to the Private 
Sector and Joint Venture companies 
(which also qualify for offset credit).

2. Co-Operation, not 
Competition

With the Defense offset policy 
in operation in the last seven 
years a number of large private 

Dr. C.G Krishnadas Nair, 
Former Chairman, HAL 
& Hony. President, SIATI

A typical Helicopter work sharing Plan

business houses have entered 
aerospace manufacturing.  These 
include Godrej, L&T, Mahindra, 
TATAs, Reliance etc engaged 
in the manufacture of large 
aircraft structures, small aircraft 
and helicopter, advanced fibre 

reinforced composite structures, 
aircraft interiors, avionics systems, 
etc.  Some of them have also built 
up capability in the design and 
development of aircraft structures, 
electro mechanical & electronic 
equipments and Systems. 

This is indeed a good sign for the 
growth of aerospace Industry and 
the Nation.  Some sections of Indian 
Bureaucracy, Ministry of Defense 
and Armed forces consider that 
it is an opportunity to break the 
monopoly of Government owned 
company such as HAL & BEL in the 
field, and to improve quality, cost 
and in time delivery etc through 
competition.  While competition 
is good to improve quality, cost, 
delivery & customer satisfaction, 
we need to appreciate that our 
competition for growth is with 
respect to global players in the field.  
While investments in PSUs are fully 
by the Government, a substantial 
part of the investment in Private 
Sector industries is also from Public, 
and Government owned financial 
institutions.   Optimum utilization 
of such National assets / resources 
is important for our progress and to 
become global players in aerospace 

technology & manufacturing.  This is 
achieved by synergizing the private 
& public sector industries, SMEs, 
DRDO, CSIR & other National labs, 
certifying agencies such as CEMILAC 
& DGCA etc., building co-operative 
team work for National projects. 

Such combined aeronautical 
strength of India will attract more 
effective international co-operation 
and lead India to strengthen its 
capability in aerospace R&D and 
manufacture, and also to emerge 
as a significant global player in the 
field.  Hence it is imperative that co-
operation is emphasized and not 
competition. 

On the other hand if we encourage 
competition it will not only result 
in non-optimum utilization of 
our resources, but may lead to 
undesirable results, for example 
some vested interests and unethical 
players from the overseas market 
and their agents may exploit the 
situation and maximize their share, 
and operate as the infamous “East 
India Company Modus Operanda” 

Also it is to be noted, as already 
voiced by some Private Sector 
Industries that the competition will 
not be on a level playing ground. 
The PSUs have already established 
excellent infrastructure, expertise 
and experience.  The start- ups in 
the Private sector have to invest 
heavily in infrastructure and capital 
equipments now and also buy 
international co-op and technology 

at high cost.  In case of competition 
they are likely to enjoy a favoured 
status from the Department of 
Production and Supplies as the 
Ministry is also accountable for their 
performance. 

Private sector has considerable 
management expertise including 
in international marketing, and 
flexibility and freedom in operation 
with speed, without the constraints 
of vigilance / audit etc.  Hence, if a 
path for co-operation with a well-
defined plan for partnership is drawn 
up and followed, the private sector 
could plan to invest selectively 
in the CAPEX and technology 
and participate profitably in 
National programs.  For example, 
Investments for achieving higher 
rate of production of LCA, ALH and 
for future projects such as MMRCA, 
Future Fighter, Multi Role Transport 
etc, Regional Jet etc could be shared 
with mutual benefit.  

3. SME Capabilities and the  
  Way Forward 

In this scenario of Public sector 
and large private sector, what role 
the SMEs will play?  As mentioned 
earlier SMEs are a vital part of our 
industrial output and export SMEs 
have emerged as reliable supply 
chain partners for aerospace in India 
and even for overseas customers.  
They have established infrastructure, 
expertise and capabilities in 
aerospace materials, castings, 
forgings, precision machined 
components, sheet metal parts, 
aerospace structural assemblies, 
fittings, standard parts & fasteners, 
rubber components, composite 
materials / structures, electric cables, 
connectors, looms etc.  

Some have developed through 
R&D high temperature coatings, 
landing gear components, actuators, 
starter motor parts / assemblies, 
batteries, printed circuit boards, 
micro-hybrid electronic devices, 
mechanical, electrical, electronic 
components, equipments and 
sub-systems.  Ground handling 
equipments, including Green 
technology Electric Vehicles, Tools, 
Jigs, Fixtures, Software based design 
services, MRO services for small 
aircraft, helicopters, engines and 

Fig . 1  A typical Aircraft work sharing Plan
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equipments etc are some areas of 
service from SMEs.

Several of these SMEs have set up 
R&D units and became R&D and 
innovation partners with HAL, ISRO 
and DRDO to design and develop 
equipments and sub-systems.  They 
need to be nurtured and developed 
to make full systems / assemblies, 
through consortium approach; 
where in the consortium leader will 

take responsibility for the projects 
to develop and supply the complete 
system or structural assembly, with 
participation of groups of SMEs as 
component suppliers. SMEs and SME 
consortium should be developed 
as suppliers to Aerospace PSUs, 
and large Private Sector Industries 
and JVCs in the field, in addition to 
building and projecting their brand 
to enable them to export to overseas 
aerospace companies and to form 
strategic alliance with overseas 
SMEs of specialized knowledge & 
technology for further development. 

4. Private Industries as Sub-
contract Manufacturers

HAL, BEL, ISRO and DRDO have 
taken initiatives in developing 

and sourcing raw materials, 
consumables, components, 
instruments, equipments, sub-
systems and sub-assemblies from 
indigenous vendors.  This has 
contributed to greater self-reliance 
in the production and maintenance 
of defense equipments.  However, 
outsourcing should be enhanced 
considerably, from the present level 
of 10 to 15% to well above 50%.  
PSUs should concentrate on the core 

activity of integration of the final 
equipment, say the engine, aircraft, 
helicopter, missile etc. and outsource 
the manufacture of components, 
structures, subassemblies and 
equipments to SMEs or SME 
consortiums.  Larger work packages 
must be offered to the emerging 
medium and large Private Sector 
Industries, for example the complete 
Cockpit Electronic equipments / 
display, major structural assembly 
such as Fuselage, Empennage, 
Wings, Landing Gear etc.  Fig. 1 
gives an illustration of this approach 
with reference to the Light Combat 
Aircraft and the Advanced Light 
Helicopter. 

Aerospace PSUs should sub-
contract to large private sector 
industries and SME consortiums, 

various systems and structural 
assemblies and equipments and be 
integrators into the main platform 
namely; aircraft, helicopter, engine, 
missile etc .  To make such programs 
successful aerospace PSUs must 
support the Consortium / Private 
sector by providing technology and 
documentation, tooling support, 
training and upto the first article 
manufacture and certification.  It 
will also be desirable to provide 
required materials initially during the 
development and proving stage. This 
approach can be effectively used 
to cut down the time for delivery, 
and costs.  It will also spread the 
technology and manufacturing base 
and pave the way for developing 
a stronger and larger industry 
infrastructure.   

5.  Private Sector as TOT 
partners

In the case of defense equipments, 
the license production agreement is 
usually signed by MOD, Government 
of India and assigned to a DPSU. 
So far only DPSUs have been the 
recipients of such assignments.  This 
may have to continue in view of the 
large infrastructure and expertise 
and facilities already built up in the 
DPSUs and for strategic reasons.  
However, synergizing DPSUs with 
Private Sector Industries, large, small 
and medium to share the work will 
be more cost effective and facilitate 
optimum utilization of the country’s 
resources in the area.  The practice of 
DPSUs taking up license production 
for manufacture and repair / 
maintenance of   instruments, 
accessories, smaller equipments 
and sub-systems was necessary in 
the past as Indian private industry 
infrastructure, as well as volume 
of production and business were 
not adequate for private sector.  
Managing a large number of sub-
license agreements in addition to 
the main license agreement was 
unavoidable in the past.  This is no 
longer valid and not desirable.  

 
DPSUs should encourage and 

facilitate transfer of such technology 
to the Small and Medium Enterprises 
(SMEs) and other private sector 
through separate license agreement, 
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Fig. 2 Present Practice of TOT & License Production
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Fig. 3 – Proposed Plan for TOT & License Production in future

or joint venture/strategic alliance 
between the Indian private 
industries and overseas equipment/
sub-system manufacturers.  
Transferring this task to competent 
private sector will unburden the 
PSU and improve efficiency of 
managing license production. Fig. 
2 & 3 illustrates the present and 
proposed practice for TOT & License 
production. DPSUs, which are the 
recipients of license production of 
major defense equipments must 
facilitate indigenous production 
of equipments and systems by 
Indian private industries through 
supplementary license agreements 
or other forms of collaborations 
between Indian private sector 
SMEs and overseas SME equipment 
manufacturers. 

This approach will broaden 
the aerospace equipment 
manufacturing base in India and 
also help in effective participation in 
Defense Offset.  It will also facilitate 
some of the SMEs /other Private 
Industries with R&D to become 
R&D and Innovation partners with 
Aerospace PSUs for the current and 

future design and development 
projects.    

                                                                                                                      
6. Moving up the value 
chain 

The way forward for small 
scale industries is illustrated in 
Fig-4.  Those, who have been 
manufacturing components must 
be facilitated to grow to medium 
scale by graduating to manufacture 
assemblies, or to form consortiums 
to make and supply assembled 
products, equipments and complete 
systems.  This will enhance their 
chance for export to overseas 
aerospace & defense equipment 
manufacturers.  

SMEs have also proved to be 
excellent R&D partners to HAL, 
BEL, NAL & DRDO in developing 
materials & equipments.  They 
must negotiate and get IPR rights, 
& part of development costs as is 
available to overseas companies 
who take up development for HAL & 
other DPSUs.  They must work with 
DRDO,  Aerospace PSU, and MoD, 

Ministry of Small and medium scale 
industries, Government of India to 
ensure their right to be production 
agency for the items developed by 
them and protect their IPR.  There 
is considerable advantage for 
Aerospace PSUs in nurturing them as 
TOT partners and R&D / Innovation 
partners.

 
A view on the approach and way 

forward for collaboration between 
Aerospace PSUs and the emerging 
large private sector industries in 
Aerospace is illustrated in Fig. 5.  
It is of mutual benefit to develop 
work sharing partnership for the 
manufacture & repair / maintenance 
of major proojects of indigenous 
design as well as of License 
Production. 

TOT partnership for future 
license production with clearly 
defines responsibilities for SMEs /
SME consortiums, large  Private 
Sector Industries and DPSUs 
should be the way forward for 
optimum utlisation of resources 
and provide for synergetic growth.  
Risk sharing partnership in future 
design & development projects 
& customisation & marketing 
to domestic and international 
customers can also be considered 
with mutual benefit.

Conclusion

SMEs have contributed significantly 
through sub-contract manufacture 
of aerospace components and 
structures and also in the design 
development and manufacture 
of equipments and modules /
subsystems for aerospace 
applications. With the growth in 
commercial and military aviation in 
India and the introduction of ‘Offset’ 
Clause in defense procurement 
a number of large private sector 
industries have expanded their 
activities to aerospace manufacture.  
Synergetic growth of PSUs, Large 
Private Sector Industries and SMEs 
through strategic partnership 
will make India grow stronger in 
aerospace manufacturing, R&D 
technology and business and lead 
into a bigger global player in the 
field with mutually rewarding 
international co-operation.
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In a joint initiative, the Indian 
Ministry of Defence and Ministry 
of Commerce and Industry have 

announced streamlining of procedures 
pertaining to Industrial Licenses. 
Ministry of Commerce and Industry has 
issued a notification on List of Defence 
Items requiring industrial license. 

The notification allows manufacturing 
of several hundreds of equipment and 
products in the defence sector without 
licence.

Manufacturing of products such as 
sub-assemble items, components, 
castings, night-visions and surveillance 
would not require an industrial licence. 
Simplifying the licensing process, the 
notification listed four categories of 
products that would require prior 
permission and freed the rest from any 
licence condition.

Industrial licences would now be 
required only to make items such as 
tanks and other armoured fighting 
vehicles; defence aircraft, spacecraft and 
parts; warships of all kinds; and arms and 
ammunition and allied items of defence 
equipment, parts and accessories.

According to a top government official, 
this is a major breakthrough which 
would enhance defence manufacturing 
in the country. “From the earlier list, now 
we have removed over 50 per cent of 
items which would not require industrial 

licence to manufacture. The previous list 
was a total of six pages, out of which four 
pages have been removed. A foreign 
company too can come and set up units 
to manufacture those items without 
prior approval,” the official said.

Those companies, which are making 
equipment, castings and other smaller 
items and are not fully integrated as 
weapon system, have been left out of 
this list, defence sources said.

“Items not included in the list would 
not require industrial licence for defence 
purpose. Further, it is clarified that dual-
use items, having military as well as 
civilian applications, other than those 
specially mentioned in the list, would 
also not require industrial licence for 
defence angle,” the commerce and 
industry ministry said.

Defence items are covered under 
compulsory licensing under the 
Industries (Development and 
Regulation) Act, 1951. Another official 
said the industry had raised the issue as 
there was confusion over several dual-
use products.

“This clarification will also help in 
attracting more investments in the 
sector,” the official added. 

“We are happy to see that Ministry 
of Defence has taken cognizance of 
the industry’s recommendations to 
prune the list and keeping it to the 

bare minimum”, said a senior sector 
official. The industry’s recommendations 
were guided by only one objective 
– simplification of the current policy 
and procedures. This step is important 
as it would bring more clarity to the 
procedures and will encourage new 
entrants into the defence sector.

 Indian Defence Industry is already 
at the bottom of the value chain and 
there is very less incentive for anyone 
to set up a defense industry in India, 
for various reasons. The industry had 
earlier recommended that by clearing 
ambiguities, ensuring transparency, 
offering a level playing field, laying 
down clear procedures, MoD can 
create conducive environment for the 
growth of the Indian defence industry 
as envisaged in the Defence Production 
Policy. 

 It is important to maintain a fair balance 
between addressing genuine security 
concerns and promoting India’s defence 
industry. Given the opportunity, this 
industry has the potential to generate 
large employment opportunities and 
provide much needed impetus to India’s 
manufacturing sector leading to its 
professed goal of self-reliance. 

The industry also expressed hope 
that the delays in granting / renewing 
Industrial Licensing would also be 
addressed at the earliest.

Procedures pertaining to industrial 
licenses streamlined
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Approximately 85% of the 
global aerospace prime 
contractors require their special 

process suppliers to obtain Nadcap 
accreditation. As a result, nearly 5,000 
Nadcap audits are conducted around 
the world each year. 

Pre-audit preparation and post-audit 
non-conformance resolution are time-
consuming so for those companies 
who work towards and achieve Nadcap 
accredited status, it can be difficult to 
take a step back and focus on the bigger 
picture.

It is important to remember, however, 
that there are many benefits to Nadcap 
participation beyond compliance 
to customer requirements. In order 
for companies to get the most from 
their involvement with Nadcap, these 
opportunities may be explored and 
utilized as appropriate to the individual 
organization’s circumstances.

Recognition
54% of Nadcap accredited companies 

report that Nadcap accreditation 
provides commercial benefits by 
improving their attractiveness within 
aerospace and other critical industries 
by evidencing their superior quality 
and ability to comply with customer 

requirements. 
The procedural system of Nadcap 

allows suppliers to gain “merit” status, 
reducing their audit frequency and 
consequently, the associated audit costs. 
Over 80% of eligible suppliers hold this 
status, with 4,112 audits on merit at the 
time of writing.

All Nadcap accredited companies are 
listed on the online QML, which is used 
by purchasing and quality departments 
to identify the best suppliers available. 
This exposure is an obvious benefit from 
a commercial perspective. 

To support this, PRI has published a 
press release template and a free paper 
describing “top ten” ways for companies 
to promote their Nadcap accreditation 
(both available on the PRI website in the 
Media Center).

Collaboration
Suppliers are not just audited by 

Nadcap; they have real input into the 
program as it is an industry-managed 
program. They are able to become 
recognized voting members on the 
Nadcap Management Council and Task 
Groups. 

In these forums, quality and technical 
experts from Primes and Suppliers 
work together to develop and pilot 

audit checklists, as well as conduct 
regular reviews to ensure ongoing 
validity of checklist questions, identify 
common non-conformances and 
address auditor / supplier training 
needs. They also oversee the operation 
of Nadcap, inputting into procedures 
and monitoring the performance of the 
program.

As well as the management and 
technical aspects of Nadcap, there is 
also a body in the organization structure 
that is dedicated to supporting and 
representing the supplier base, ensuring 
that they have a collective voice in 
the process. The Supplier Support 
Committee comprises volunteers from 
Nadcap accredited companies and 
focuses on non-technical issues that 
may affect suppliers across the special 
process industry and around the world. 
(There is more information about the 
SSC on the PRI website under Nadcap – 
Supplier Support Committee)

Expertise
With nearly 25 years’ experience 

administering industry-managed 
programs, PRI has developed expertise 
in assuring a consensus approach to 
decision making and facilitating global 
collaboration so that companies put 

The Value of  Nadcap

Where Nadcap Auditors are based

competition aside to focus on quality. 
Both the FAA and EASA have formally 
recognized the approach of using other 
party supplier certification, meaning 
that Nadcap is acknowledged as 
satisfying the requirement for Primes 
to have effective oversight of their 
special process supply chain. This helps 
to reduce redundant auditing as the 
requirement is met through Nadcap.

Staff and auditors are recognized as 
experts in their fields, having typically 
spent the entire career in the aerospace 
industry working or consulting for 

Nadcap subscribers and suppliers. 
A rigorous initial training, annual 

conference  and training by PRI and 
Task Groups maintains high auditor 
standards, as a complement to ongoing 
metrics used to verify consistently high 
performance. This gives the suppliers 
access to significant expertise globally to 
help them continually improve quality in 
their special processes. 

The availability of multi-lingual staff 
and auditors is key to that. One Nadcap 
subscriber has tracked a 78% reduction 
in special process escapes, validating 

and evidencing the quality of processes 
and products through compliance to an 
industry-wide audit criteria.This is only 
possible through the improvements that 
aerospace suppliers have made through 
gaining Nadcap accreditation.  A 2013 
survey indicated that 72% of suppliers 
report that Nadcap accreditation has 
improved customer satisfaction; 54% 
report that it has improved process 
efficiency and 24% that Nadcap has 
increased revenue growth.

Learn more about Nadcap at 
www.p-r-i.org 

 Where Nadcap Audits take place

Industry manages Nadcap
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HAL embarks on aggressive 
modernisation drive

Hindustan Aeronautics Limited 
(HAL) is a premier aeronautical/
aerospace company in Asia 

with 20 production divisions and 10 
R&D centres in India. HAL’s expertise 
encompasses Design, Production, 
Repair, Overhaul and Upgrade of Aircraft, 
Helicopters, Aero-engines, Accessories, 
Avionics and Systems. HAL today 
provides one stop solution for all the 
design needs of aircraft and helicopters 
in airframes, airframe systems, avionics, 
mission and combat systems using 
advanced design tools. 

All manufacturing divisions of HAL are 
equipped with modern infrastructure 
for production of fighter aircraft, 
trainer aircraft, transport aircraft and 
helicopters. 

The Company has over 32,000 
employees of whom 50% are having 
more than a decade of aircraft industry 
experience. HAL has diversified into 
manufacture and repair/overhaul of 
Industrial and Marine Gas Turbine 
engines. It also manufactures structures 
for aerospace vehicles. HAL’s vision is “to 
emerge as a significant global player in 
the aerospace industry”.

HAL has notched-up the highest ever 
turnover of Rs. 15,180 crores for the FY 
2013-14 surpassing the previous year’s 
figure of Rs. 14,324 crores. HAL’s Value of 
Production (VOP) for FY 2013-14, stood 
at Rs. 15,296 crores as against the figure 
of Rs. 14,202 crores of the previous year. 
The operating profit went up to Rs. 1,651 
crores in the FY 2013-14 as against Rs. 
1,194 crores in 2012-13.

Some of the HAL highlights for the 
FY 2013-14 included Initial Operational 
Clearance (IOC) received for Light 
Combat Aircraft (LCA), sea level, night 
level and high altitude trials successfully 
done for IJT, induction of first completely 
Indian manufactured Hawk Advanced 
Jet Trainer by INS Dega, Visakhapatnam, 
dedication of ALH-Dhruv, Garuda 
Vasudha to the nation for exploration 
of mineral wealth, contribution of 
structures for Mars Orbiter Mission 
(MOM) and Crew Module structure 

assembly for the Human Spaceflight 
Programme (HSP) to ISRO. 

Besides the prudent financial 
management, the company took several 
initiatives on R&D front, indigenization, 
quality, customer support, IT, HR and 
CSR. HAL played a vital role during the 
Uttarakhand flood relief operation 
during July 2013 as its ALH-Dhruv 
performed effectively in a massive 
rescue and relief operation, clocking 
more than 600 hrs of flying. 

HAL today is seeking entry into 
the global market while supporting 
India’s defence requirements in a 
significant way. HAL’s thrust on R&D, 
co-development and co-production of 

aircraft, engines and equipment with 
leading global aerospace companies 
will not only meet defence requirements 
by way of supplying indigenous or 
co-developed products but will also 
increase the level of exports of aerospace 
products. In a few years from now 
HAL would have enhanced its product 
spectrum to cover ALH & its different 
variants, LUH & its variants, FGFA, MTA, 
etc and these products are expected to 
place HAL on the right pedestal in world 
market. 

Responding to India’s future 
requirements, HAL has conceptualised 
the indigenous development of a Basic 
Turbo-prop Trainer (HTT-40) and is 

Dr. R K Tyagi
Chairman, HAL

working on development of Light Utility 
Helicopter. Considering the future of 
civil aviation industry in the country, HAL 
is facilitating and playing a lead role in 
the national project for development 
of a Civil Aircraft indigenously. HAL 
is partnering with reputed OEMs for 
development and manufacture of 
Multi-role Transport Aircraft (MTA), Fifth 
Generation Fighter Aircraft (FGFA) and 
Indian Multi Role Helicopter (IMRH) 
required for India’s Defence Forces. 

HAL has been spearheading the 
creation of aerospace manufacturing 
ecosphere in India through outsourcing 
and vendor supply chain development 
initiatives. 

In line with this, the Company has plans 
to establish an Aerospace University.

As part of business development 
initiatives, HAL intends to diversify into 
civil aviation and is making efforts to 
re-open HAL Bangalore airport for short-
haul operations, says HAL Chairman Dr. 
R.K. Tyagi. “We are already in a position 

to operate civil aircraft at HAL, Ojhar 
(Nasik), just about   200 km from Mumbai 
and 220 km from Pune.  This should give 
boost to regional economy”, he added. 

Dr. Tyagi felt that modernisation 
is key to any business, especially in 
aerospace sector. HAL has cleared 
modernisation proposals worth Rs 6000 
crore in this direction besides focusing 
on redefining the customer sourcing 
philosophy, advance resource planning 

and  strengthening project and contract 
management. HAL will take-up more 
activities in Unmanned Air Vehicle (UAV) 
and Unmanned Combat Air Vehicle 
(UCAV) business segments, he disclosed.

Referring to challenges in Indian 
aerospace, Dr. Tyagi felt that RCMA, 
DGAQA, MSQA, DGQA and DGCA need 
to standardise the processes so that 
Indian organisations and products go for 
single standardised process. “The other 
aspect is our manpower which needs to 
be reinforced and cross pollinated”, he 
said.  He called for bridging information 
gaps between civil and military to 
leverage sectoral capabilities and 
technology diffusion.

Meanwhile, the Chief of the Air Staff Air 
Chief Marshal, Arup Raha and Secretary 
Defence Production, Mr. Gokul Chandra 
Pati recently visited HAL’s Bangalore 
facilities and reviewed the on-going 
project activities. 

“This visit is important to us 
considering that we all – Defence 

In the FY 2013-14, we 
crossed the psychological 

barrier of Rs. 15,000 crores 
and the production has 
been pretty good as we 

produced 60 aircraft and 
helicopters, achieved the 

initial operational clearance 
(II)  of LCA  and filed record 

209 patents during the year. 
Dr. R.K. Tyagi, Chairman, HAL.
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Production (MOD) and HAL - have been 
working on important defence projects. 
We together will continue to play a big 
role in India’s defence preparedness”, 
said the Air Chief.

The high profile visit covered Hawk 
manufacturing and overhaul facilities, 
Mirage, Jaguar overhaul/upgrade 
facilities and new LCA Tejas Division. 
Later, Mr. Pati inaugurated the Light 
Utility Helicopter (LUH) transmission 
test facilities building at RWRDC and 
went around manufacturing facilities at 
Aerospace Division.

Dr. Jitendra Singh, the Union Minister of 
State for Science & Technology, recently 
presented the “Best PSU Excellence 
Award” to HAL under innovation 
category. The awards were given by 
The Bureaucracy Today in various 
categories. The event attracted MPs, 
senior bureaucrats and top executives 
of the Public Sector Undertakings. Mr. 
Mrugendra Kumar, Regional Manager, 
HAL (Delhi) received the award on behalf 
of the company.        

R&D is one of HAL’s focus areas. In 
last two years alone, HAL filed over 280 
patents and being a strategic defence 
organisation, the Company intends 
to file more patents to protect its 
intellectual property developed with 
large investments. HAL Board also has 
decided to create an R&D corpus by 
earmarking 1/10th of the annual profits 
of the Company for taking up advanced 
and applied research in aerospace 
domain.

Besides encouraging cutting-edge 
research work in the area of aerospace 
engineering, both within HAL and at 

various other levels, HAL has established 
chairs at four IITs, Mumbai, Roorkee, 
Kanpur and Kharagpur. The company has 
signed MoUs with IIT (Chennai), DRDO 
laboratories and private industries to 
initiate new programs; identify research 
areas and  provide technical consultancy 
to the Company.

Recently, HAL constituted Committee 
of Institutions Network (COIN) under 
the chairmanship of Director (D&D), 
Mr. T. Suvarna Raju consisting of Head 
of all R&D Centres to bring in synergy 
among the all R&D Centres of HAL and 

boost the Company’s indigenisation 
drive.

The Government of India has set up 
Design & Development Management 
Board (DDMB) under the chairmanship of 
Dr. Tyagi, which includes representation 
from DRDO labs, officials of Department 
of Defence Production and customers. 
The DDMB is mandated suggest ways 
and means to strengthen design and 
development in aerospace and promote 
self-reliance in critical areas of India’s 
defence preparedness.

Over 100 business partners from India 
and abroad participated at HAL’s 3rd 
Global Vendors’ Meet held recently 
to deliberate various issues related 

to supply-chain and e-business. In 
his inaugural address, Dr. Tyagi said 
with the possibility of increase in FDI 
limit in defence sector, production 
activity will get a boost in India. “The 
lead companies like HAL will need 
your aggressive participation in such a 
context”, he added. He also called upon 
these vendors to take advantage of 
IT enabled services introduced by the 
Company   and ensure transparency in 
all the business dealings.

“We have initiated project “Parivartan”, 
a comprehensive programme for 
reviewing existing processes and help 
us to take key business decisions swiftly 
using Information Technology”,  Dr. 
Tyagi said. HAL’s IT system is aided with 
effective security called project “Kavach”. 
The company has adopted e-payment 
mode covering all its business partners.

During the day-long programme, 
vendors were updated on HAL’s 
programmes and future business 
potential; procurement procedures; 
Supplier Relationship Management 
(SRM) and Supplier Relationship 
Improvement (SRI). The Company also 
informed them that feedback given on 
previous two occasions has been taken 
seriously and most of them have already 
been implemented to ensure systemic 
improvement.

Dr. A.K. Mishra, Director (Finance) in 
his welcome address called upon the 
vendors to be partners in HAL business 
by contributing to effective supply 
chain. Later, various issues raised by the 
vendors and follow-up actions that need 
to be taken were discussed at the open 
forum.

Over 400 management and 
design trainees – selected 
through stringent procedures 

amid lakhs of applicants – were recently 
formally inducted in HAL as officers at 
a convocation programme. Some of 
them have graduated from NITs, IITs 
and other premier engineering and 
management institutes.

Addressing the young officers Dr. 
R.K. Tyagi, Chairman, HAL, urged 
them to start contributing their mite 
in the company’s progress. “This is 
defining moment for the country 
and you have all the opportunity to 

make your presence felt in India’s 
defence preparedness”, he said. He 
called upon them to translate their  
individual talent into meaningful 
achievements by being a part of a 
large HAL family.

The trainees belong to 41st batch of 
HAL and are posted to Korwa (U.P.), 
Lucknow, Kanpur, Koraput (Odisha), 
Nasik, Hyderabad and Bangalore. 
A comprehensive 52 week training 
programme included industry 
orientation and management 
programs. Eminent speakers 
from institutions and industries 

interacted with them. The training 
also included experimental learning 
through various activities such as 
group projects, theatre work, visits 
to charitable institutions and art 
classes.  

Speaking on the occasion, Mr. 
V.M. Chamola, Director, HR, pointed 
out that organisation was as good 
as its people and trainees besides  
bringing new ideas should incorporate 
values of the older generation which 
has left a rich legacy. The Directors 
and MDs of HAL were present on the 
occasion.

Young HAL officers asked to work for country
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Honeywell Aerospace has 
announced the latest addition to 
its tactical guidance technology 
product line with a smaller, higher 
performing and more efficient 
Inertial Measurement Unit for 
missiles, smart munitions and 
unmanned aerial vehicles.

 This device improves the 
measurement for guidance, 
control, stabilisation and pointing 
applications, adding even more 
precision where GPS is not available. 
An inertial navigation system 
combines computers and speed 
and rotation sensors to constantly 
calculate position, direction and 
velocity.

 “Defence customers are continually 
focused on deploying the right 

technology to improve troop and 
asset safety as well as increase 
mission success,” said Jean Sage, 
product line director, marketing 
and product management at 
Honeywell Aerospace. “This latest 
technology moves the standard for 
tactical navigation forward, enabling 
customers to progress operations on 
the battlefield with longer stand-off 
ranges and heightened precision 
for operations in GPS-denied 
environments.”

The HG1700 Enhanced Inertial 
Measurement Unit (IMU) is smaller 
in size than previous versions, 
with 20 per cent less volume, and 
maintains the existing mounting 
features along with better sensor 
accuracy and lower noise, resulting 

in improved performance. Building 
on an already proven industry 
standard, the HG1700 Enhanced 
features upgraded gyroscope 
technology capable of providing 
exceptional navigational data to 
improve performance and ensure 
more accurate guidance of missiles, 
smart munitions and unmanned 
aerial vehicles.

With approximately 400,000 
Honeywell IMUs in use today, 
the HG1700 Enhanced builds 
on the company’s history of 
delivering compact, low-cost and 
lightweight avionics guidance 
systems which continue to set 
industry-standard capabilities by 
maximising military operations 
on the battlefield.

Honeywell expands military navigation 
capabilities with new technology 

The Aviation Register 
of Interstate Aviation 
Committee (IAC AR) 

confirmed the capability of the 
Sukhoi Superjet 100 aircraft to 
execute automatic landing under 
CAT IIIa ICAO.

This Supplemental Type Certificate 
allows the SSJ100 landing in 
complicated weather conditions 
when runway visibility does not 
exceed 175m, including landing 
with up to 10 m/s flank wind, when 
the airport has the respective 

certification and crews are certified 
to perform flights under CAT IIIa 
minimum.

 Sukhoi Civil Aircraft Company 
successfully performed wide range 
of tests to evaluate the SSJ100 
aircraft characteristics in respect 
of automatic landing under CAT 
IIIa using all combinations of 
operating weights and centers-
of-gravity, with simulation of 
crucial engine failure at different 
segments of descent path and at 
stiff wind.

 Total test program within the 
period from November 2011 till 
December 2013 exceeded 250 hours 
and involved three test SSJ100s. 
The total amount of automatic 
approaches during performance of 
flight tests amount to 425.

The Sukhoi Superjet 100 
capability to perform landing in 
bad weather conditions and low 
visibility becomes a considerable 
competitive advantage for the 
airlines which have this type of 
aircraft in their fleet.

Making a great product takes 
more than just inspiration. It takes 
thousands of designs, decisions and 
trials for a great idea to become a 
great product. 

Globally, industries have grown 
extremely competitive and are 
continuously benchmarking 
themselves against sector based 
best practices & standards. While the 
supply chain distances and logistic 
challenges have greatly diminished, 
giving organizations access to 
supply pool from various parts of 
the globe, the challenge of Product 
Quality Assurance remains.

Increasing economical constraints 
owing to price competitiveness 
might have shifted the production 
floor offshore, but has the 
quality processes and regulatory 
requirements been translated 
effectively in offshore production 
standards?

“We at Miracle Electronic Devices 
Pvt Ltd, started our quest for 
production excellence with similar 
questions”, a senior company official 
said. 

“The complexity of Industries, 
their core products and the number 
of requirements they must meet 
to gain customer and regulatory 
acceptance, the feasibility of design, 
the cost of production, the validity 
and durability of the product, the 
assurance of minimal downtime 
and an able system to support the 
customer via holistic on time, on 
demand and in budget production 
were key components that played a 
crucial role in the establishment of 
Miracle’s organizational processes 
and policies”, the official said. 

Miracle Electronics was born in the 
year 1994 with a dream of setting up 
a world class manufacturing facility-
producing state of art transformer 
and inductors to customers across 
the globe. The beginning was 
small and challenging. Miracle, in 
its early days dealt with Toroidal 
and laminated transformers with a 
limited manpower of 15 individuals 
who were adept at multitasking. 
In the last 18 years, it has grown by 
leaps and bounds, all thanks to its 

customers, and today it serves over 
20 countries across the globe.

Since its establishment, it 
has demonstrated its ability to 
consistently develop & innovate on 
products and delivering the right 
results that meet requirements of 
specified time and budget. 

The products of the company are 
being used in the sectors of Control 
Panels, Medical Equipment, Lab 
Equipment, Aerospace & Aviation, 
Defense, Process Control Equipment, 
SPM, Electronic Equipment, Vending 
Machines, Test & Measurement 
equipment, Packaging, Automation, 
Energy Saving Equipment, 
Entertainment, Audio Equipment, 
Security Systems, Automobile, CNC 
Machine Manufacturing, Marine, 
Speaker, Energy Meters, LED 
Drivers, Dc-DC Convertors and UPS 
manufacturing.

The team of 15 has grown to an 
enviable force of 250, while the 
product gamut now encompasses 
all the categories in Transformer, 
inductor, filter and related segments.

Miracle: Growing from 
strength to strength

Superjet 100 achieves certification for CAT IIIа ICAO
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Driven by the fast growing 
commercial aviation and 
increased defense spend, 

Indian aerospace industry is hailed 
as the sunrise industry of Indian 
economy. India’s national defense 
offset policy requiring a minimum 
30% plough back of foreign 
outflows from defense procurement 
is estimated to create an offset 
requirement of US$22 billion over 
the next 10 years which will further 
act as a catalyst to this growth.

These factors have lead to major 
global aerospace players looking to 
enter India and also have propelled 
Indian players to take advantage of 
this opportunity.

GMR Hyderabad Aviation SEZ 
Limited (GHASL) is the 100% 
subsidiary of GMR Hyderabad 
International Airport Limited. The 
focus of GHASL is to develop an 
Aerospace& Industrial Cluster by 
bringing in Companies to set up their 
units in GMR Aerospace& Industrial 
Park.

GMR Hyderabad Aviation SEZ 
Limited, leveraging GMR Group’s 

experience in airport, energy and 
highways, has developed ‘GMR 
Aerospace& Industrial Park’ as 
part of the world class Hyderabad 
International Airport project. The 
park is located to the East of the 
airport terminal alongside the airside 
making it one of the few aero parks 
with runway access.

GMR Aerospace & Industrial Park is 
developing the following business 
verticals to support both civil and 
defense aerospace players wanting 
to do business in India.

•        MRO Services
•        Manufacturing and Assembly
•        Logistics and Supply Chain 
Management
•      Aviation and Aerospace Training
•     Engineering Services

Why GMR Aerospace& 
Industrial Park?
Setting up a facility in India poses 

the complexity of liaison with various 
government agencies for utilities. 
GMR Group leveraging its experience 
in infrastructure development 
brings to its Aerospace & Industrial 

Park customers the convenience 
of ‘ready-to-use’ infrastructure.  
This will allow its partners to focus 
on their core business, and GMR 
Aerospace & Industrial Park will take 
care of their infrastructure needs.

By virtue of the park being housed 
within Hyderabad Airport, the Park 
enjoys greater security. Supply of 
utilities like power and water are 
highly reliable. The park also enjoys 
support of the complete airport 
ecosystem like availability of hotel, 
housing, reliable and affordable 
transport.

GMR Aerospace & Industrial Park 
offers the flexibility of choosing 
land within Multi-product Special 
Economic Zone (SEZ) for business 
looking to serve foreign markets, 
and land in Domestic Tariff Area 
for businesses looking to serve 
India market. The SEZ incentives 
will directly benefit investors in 
maximizing economic value of their 
business, whereas the business in 
DTA can take advantage of being 
close to their customer base in India.

Advantages
The following eight advantages 

enhance GMR Aerospace & 
Industrial Park’s vision of creating an 
aerospace& industrial cluster in the 
region.

•         Runway access

•         Excellent location and 
connectivity
•    Significant presence of aerospace 
companies in the region
•     Robust talent pipeline
•  Benefits of being part of an 
aerospace cluster
•         Ready-to-use infrastructure 
provided by GMR Aero Park
•         Benefits of Special Economic 
Zone and Free Trade Warehousing 
Zone
•         Hyderabad’s attractive lifestyle 
at low cost.

Partners
GMR Aerospace & Industrial Park’s 

endeavor has been to bring in best 
in class aerospace and industrial 
players to partner with us. In a 
very short period, its efforts have 
been rewarded with the following 
partnershi

MAS-GMR Aerospace Engineering 
Company Ltd. (MGAE)

MGAE is a 50-50 joint venture 
between GMR Hyderabad 
International Airport Ltd. and 
Malaysian Aerospace Engineering 
Sdn. Bhd.  MGAE is the first third-
party airframe MRO facility of this 
scale which is set up in India. This 
facility has 2-bay narrow body 
hangar to perform up to D-check, 
1 wide body hangar performing up 
to C-check and a paint hangar for 

narrow body aircrafts. This facility is 
operational since 1st Nov. 2011.

CFM Aircraft Engine Support South 
Asia Private Limited (CFMAESSA)
CFM International is a 50-50 joint 
venture between Snecma (SAFRAN 
Group) of France and GE of USA. 
CFMAESSA, the Indian subsidiary of 
CFM International the manufacturer 
of CFM56 engine, has chosen GMR 
Aerospace & Industrial Park to set up 
their regional engine maintenance 
training center.  Initially CFMAE will 
provide advanced courses in line 
maintenance and inspection of 
CFM56-5B and CFM56-7B engines. 
GMR Aerospace & Industrial Park 
has designed - built – leased the 
training center facility to CFMAE. The 
center is fully operational and has 
the capacity to train 500 students 
annually.

Indian Rotorcraft Ltd. (IRL)
Indian Rotorcraft Ltd. has opted 

GMR Aerospace& Industrial Park for 
setting up facility for Assembling 
and Maintenance of their Helicopters 
AW119 Kx. The 8-seat AW119Kx is 
a top-of-the-range helicopter in 
the single engine market and has 
excellent performance even in 
extremely hot and high operating 
environments. The first aircraft is 
scheduled to be delivered from 
the new facility by mid of 2014. For 

Future expansion 10 Acres of Land 
is reserved in Aerospace& Industrial 
Park. GMR has leased the land to IRL 
and IRL will build their own facility 
and start their operations.

Turbo Jet Engines (Pvt) Ltd
Turbo Jet Engines (Pvt.) Ltd is an 

entity planning to set up the unit in 
FTZ. In the unit here they would offer 
value added services like calibrations 
of oxygen cylinders, air bottles, 
servicing of aircraft evacuation 
slides, rafts and life vest etc.

SAS Applied Research & Lab 
Materials Pvt Ltd.
SAS Applied Research & Lab 

Materials Pvt Ltd. is established in 
2011 by the founder and the team of 
Prince Scientific & Surgicals for the 
only aim of Exports of Chemicals. 
SAS is operating from Hyderabad.

They have selected GMR Aerospace 
& Industrial Park for setting up their 
warehouse and distribution facility 
in Free Trade Zone area of the park.

For more details contact: 
GMR Aerospace Park
Aerospace Business Team
Phone: +91 40 67395033 / 
67395044
E: aeropark@gmrgroup.in
W:www.gmraerospacepark.in

Advantages galore at 
GMR Aerospace Park
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Nasmyth Group held an 
inauguration ceremony 
to celebrate the opening 

of Nasmyth India’s new office in 
Bangalore.

The ceremony was held at the ITC 
Windsor, Bengaluru hotel where the 
invited guests were addressed by 
the Deputy High Commissioner Ian 
Felton, Nasmyth Group’s Chairman 
and CEO, Peter Smith, and Nasmyth 
India’s General Manager, Stuart 
Etheridge. 

The new office is situated in the 
Bangalore Millenia Centre in the 
central business district of Bangalore, 

overlooking the picturesque Ulsoor 
Lake. Other companies in the building 
and in the surrounding area are 
involved in aerospace manufacture, 
banking and financial services, IT and 
electronics, and the service sector. 

Established in 2013, Nasmyth India 
plays a critical role in supporting the 
Group’s globalisation programme, 
working on behalf of the other 

companies within the Group. In 
addition to using modern CNC 
machining facilities to manufacture 
precision parts to the highest industry 
standards, the company also has 
the ability to manufacture complex, 
quality assured assemblies and 
deliver professional CAD/CAM, design 
and reverse engineering services & 
solutions.

The relocation of the business to new 
premises is a reflection of the increased 
demand for Nasmyth Group’s products 
and services worldwide and forms part 
of a strategy for expansion both in the 
US and Asia.

Nasmyth India 
celebrates opening of 
new Bangalore office

British Deputy High Commissioner Bangalore Mr. Ian Felton (Left) with Peter Smith, 
Chairman and CEO of Nasmith Group at the inauguration Ceremony

Finmeccanica - Selex ES has 
signed a contract worth 
approximately 12 million 

Euros with the NATO support 
agency NSPA to modernise three 
RAT 31 DL three-dimensional air 
defence radar systems. The radars 
are currently in active service in 
Turkey following a contract signed 
in 1995. 

The modernisation programme 
will align the three systems to the 
latest NATO standards, further 
optimise operating costs and 
significantly improve procedural 
and maintenance times. 

Thanks to this upgrade, the life 
cycle of the radar systems will be 
significantly extended, ensuring 
continuity of operations within 
NATO’s air defence network and 
improving the overall availability 
of the systems. 

This performance upgrade is 
possible due to the flexibility 
of the system architecture 
chosen at the time the radar was 
originally supplied. This modular 
architecture allows Finmeccanica 
– Selex ES to easily address and 
implement evolving customer 
requirements, minimising the 
through-life cycle costs of the 
system. 

The RAT 31 DLradar is a member 
of the Finmeccanica - Selex ES 
family of proven and successful 
long- range 3D radar systems. It is 
available in fixed FADR (Fixed Air 
Defence Radar) and mobile DADR 
(Deployable Air Defence Radar) 
configurations. 

Finmeccanica – Selex ES sold 
more than 50 long range radar 
systems in the world so far. In 
particular, RAT 31 DL is currently in 
service in several countries, eight 
of which are NATO members. 

The radar covers an area 
of around 500km and offers 
advanced features such as 
electronic countermeasures and 
anti-radiation missile capabilities. 

Finmeccanica- Selex 
ES wins contract
from NATO
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L&T Technology Services, a wholly-
owned subsidiary of Larsen & Toubro 
Limited (L&T), has purchased 74% 
of the equity capital of Thales 
Software India Pvt. Ltd., the Indian 
subsidiary of Thales, the global 
technology leader in aerospace, 
transportation and defence 
and security markets. With this 
transaction, L&T Technology Services 
will now manage and oversee the 
management control, operations 
and delivery of services of the new 
joint venture. 

The joint venture brings together 
the strategic strengths of both the 
groups. By retaining 26% equity 
stake, Thales will help the company 
develop the latest trends in the 
avionics industry, one of its core 

businesses. This collaboration adds 
to L&T Technology Services’ growing 
competencies by enhancing its 
expertise in high-end avionic 
software. 

The joint venture capitalises on the 
existing strong relationship between 
the two groups, L&T and Thales, and 
ensures a long term partnership in 
the engineering services domain. 
Furthermore, the transaction should 
enable Thales to select this new 
group as its Indian Offset Partner, 
resulting in inflow of Offset related 
revenues in the joint venture. 

Dr Keshab Panda, Chief Executive, 
L&T Technology Services, expressed 
his confidence in this association: 
“This Joint Venture represents each 
organisation’s strong commitment 

to provide customers with a single 
source of best services in avionics 
industry,” he said. “We as an 
organisation are at an interesting 
phase of our journey where we 
are streamlining our expertise and 
strengthening our knowledge. In 
such a phase joining hands with 
Thales adds to our proficiency in the 
market,” he added. 

Commenting on the joint venture, 
Mr Eric Lenseigne, Managing 
Director of Thales in India said: “This 
JV is a reflection of our commitment 
to India and our objective to 
strengthen our industrial footprint 
in the country. In addition, this 
collaboration with L&T Technology 
Services brings on-board a seamless 
integration of all elements and 
assures our customers quality service 
and the highest level of long-term, 
local product support. We are sure 
that together we would build on our 
expertise and provide our customers 
with world-class technology and 
services.” 

L&T Technology Services 
forms jv with Thales

The French Foreign Minister, Mr. Laurent Fabius meeting Prime Minister, Shri 
Narendra Modi, in New Delhi .

The British High Commissioner to India, Mr. James David Bevan calling on the Union 
Minister for Civil Aviation, Shri Ashok Gajapathi Raju Pusapati, in New Delhi.

The Chief of the Air Staff, Air Chief Marshal Arup Raha calling on the Minister of State 
for Defence, Shri Rao Inderjit Singh  in New Delhi

The annual general body meeting of the 
Aeronautical Society of India, Bangalore 
branch was held recently.  Outgoing 
Chairman P S Krishnan, Ex.Director, ADE; 
C Kalaivanan,Hon.Secretary; S.Rajagopal 
Jt.Secretary and P Mueen Ahamadulla 
Khan, Treasurer, made presentations on 
various developmental activities and 
technical events that had taken place 
during 2012-14. 

Later, a new committee for the period 
2014-2016 was declared. T Suvarna 
Raju, Director (D&D) HAL, is the new 
chairman. Other members are: P Mueen 
Ahamadulla Khan, Dy. Manager, HAL, 
Hon.Secretary; Shri. Bujji Babu Jogi, 
Dy. Manager,HAL, Joint Secretary and 
Bhuvanesh Kanna, Treasurer.

HAL Director 
(D&D) elected 
Chairman 
of AeSI(Bangalore)

P.Mueen Ahamadulla Khan 
General Secretaty 

T Suvarna Raju,
Chairman,Aesi(Bangalore)
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Based on the guidelines issued 
by the Department of Public 
Enterprises (DPE) and approved 

by the MoD, HAL is introducing a Defined 
Contribution Pension Scheme for its 
executives who retired from January 1, 
2007 onwards. 

In line with this, Mr. V.M. Chamola, 
Director (HR), Dr. A.K Mishra, Director 
(Finance) and Mr Ashok Tandon, 
Executive Director (Company Secretary) 
jointly signed the ‘Trust Deed’ to form the 
“HAL Executives Defined Contribution 
Pension Trust” in presence of Dr. R.K. 
Tyagi, Chairman, HAL and Trustees of the 
Pension Fund, in Bangalore. 

 “Implementing the pension scheme 
will boost the financial security of 
the retired executives and infuses 
confidence to the serving HAL officer 
fraternity, said Dr. Tyagi during the 
signing event.

 The scheme would benefit around 
2000 executives already retired from 
January 1, 2007 and 9,800 serving 

executives of the Company.  HAL would 
contribute 7% of the Basic Pay plus 
Dearness Allowance drawn by each 
executive from January 1, 2007 onwards 
to fund the Scheme. 

 Executives can also make voluntary 
contribution to the Scheme.  M/s LIC of 
India would manage the Corpus Fund. 
Pension payable on retirement would 
depend on the Corpus accrued in the 
individual’s account. For payment of 
Pension, Annuity will be purchased from 
approved Annuity Service Providers.  
The Scheme would facilitate improving 
the Social Security status of executives 
on their retirement. 

 G S Jamadagni, retired General 
Manager of HAL and Hon. President of 
the Association of Former Executives 
of Hindustan Aeronautics Ltd., has 
complimented the HAL Management 
for introducing the noble Scheme, 
which would enhance the financial 
stability of the executives in their 
retired life.

HAL to introduce 
pension scheme 

Gulfstream Aerospace Corp. 
announced that the 300th 
customer has enrolled in the 

company’s cost-per-hour maintenance 
program, PlaneParts. The customer, 
charter provider EWA West LLC of San Jose, 
California, will operate a Gulfstream G650. 

“PlaneParts has proven to be a very 
popular program for our customers 

since we started it in October 2010,” 
said Mark Burns, president, Gulfstream 
Product Support. 

“PlaneParts provides predictable 
maintenance costs for scheduled and 
unscheduled events. That is a great asset 
when it comes to budgeting.”   

During the term of the operator’s 
aircraft warranty, PlaneParts provides 

Gulfstream operators with replacement 
components for parts removed for life 
limit or wear in exchange for monthly 
payments based on their aircraft’s flying 
hours. Examples of these components 
are oxygen bottles, battery packs, Firex 
bottles, oxygen masks, squibs, wheels, 
starter generators, horizontal stabilizer 
actuators, tires and brakes.  

Indian Machine Tool Manufacturers’ Association

T: +91-80-66246600. F: +91-80-66246661. E: info@imtex.in

Organiser

22 - 28 January 2015, Bangalore

Venue

Innovation.   Technology.   Solutions.

www.imtex.in

Don’t Miss ! ....

Be at IMTEX 2015
World of Metal Cutting Technology

Oshkosh Defense, a division 
of Oshkosh Corporation, 
unveiled its new MRAP All-

Terrain Vehicle (M-ATV) variants to 
military leaders and dignitaries from 
around the world at Eurosatory 2014 
in Paris. 

Oshkosh has expanded its combat-
proven M-ATV Family of Vehicles 
to serve a spectrum of mission 
requirements and needs for armed 
forces around the world.

“Our M-ATVs provide extreme off-
road mobility and are consistently 
selected as the MRAP of choice by 
leading militaries for a full range 
of missions,” said U.S. Army Major 
General (retired), John Urias, Oshkosh 
Corporation executive vice president 
and president of Oshkosh Defense. 

The global M-ATV Family of 
Vehicles includes two multi-mission 
models – the M-ATV Standard 
and M-ATV Extended – with many 
variants. The M-ATV Standard model 
provides response and support 
capabilities for a range of offensive 
and defensive missions in off-road 
environments. 

Oshkosh unveils 
M-ATV variants 

Gulfstream signs 300th PlaneParts customer

Defined Contribution Pension Scheme for its executives who 
retired from January 1, 2007 onwards. 
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The Union Minister for Finance, Corporate Affairs and Defence, Shri Arun Jaitley interacting with the media, during the Naval 
Commanders̀  Conference, in New Delhi. The Chief of Naval Staff, Admiral R.K. Dhowan is also seen.

Research Centre Imarat (RCI), 
Hyderabad, is one of the 
prestigious Laboratories of 

DRDO and the Centre of Excellence for 
Navigation, Guidance & Control Systems 
for Aerospace applications. It has been 
developing a wide range of Avionics 
Systems of cutting edge technologies. 
Over the past two and half decades, 
RCI has developed many technologies, 
and grown into a major hub for missile 
technology.

As part of concluding celebrations of 
its Silver Jubilee Year, RCI is conducting 

an International Conference on 
Advanced Avionics (ICAA)-2014 on 
25 & 26 August.

ICAA-2014 is the initiative of RCI 
to provide a platform for exchange 
of ideas, sharing of thoughts and 
discuss future developments and 
advances in Avionics technologies. 
The objective of the Conference 
is to promote synergy amongst 
engineers, academia and industries 
working in the field of avionics with 
special emphasis on development 
of next generation technologies. 
The ICAA-2014 with the theme of 

“Innovation in Avionics” is expected 
to host around 500 national and 
international experts in the field of 
avionics. It is RCI’s endeavour to bring 
together the world’s wisdom in the 
areas of advanced Avionics – Sensors, 
Navigation, Onboard Computers, 
Seekers, Actuation & Control Power 
Supplies, Flight Instrumentation and 
Integration mechanisms, at ICAA-2014.

This conference also aims to 
promote technical collaboration for 
comprehensive design, development 
and production of advanced avionics 

systems by Indian industries by virtue 
of creating business relationships 
with international aerospace leaders. 
Invited lectures by renowned experts in 
various systems will provide exposure 
and access to the best practices in 
International Avionics Research. The 
conference seeks to lay the road map for 
futuristic advanced Avionics Research in 
the country in the back drop of recent 
multi-fold increase in Civil and Military 
Aerospace activities.

Online Registration of Delegates 
has already started.  Registration 
amount can be paid either in the form 
of a demand draft or online transfer 
after receipt of acceptance from the 
organizing committee. For more details 
visit the conference website: http://
icaa2014.rcilab.in

Two day Exhibition being organised 
at the venue is aimed at showcasing 
avionics and related products.  
This is an excellent business 
opportunity for the exhibitors for 
formal/informal interactions with 
the select high profile audience from 
DRDO, industries, other organisations 
from India and abroad.

RCI to host international 
conference on advanced avionics

Venue
Research Centre Imarat, Hyderabad
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ITT and its Cannon brand 
highlighted their comprehensive 
array of mission critical applications 

for soldiers including weapons control, 
biosensors, threat location, GPS, radio 
communications, thermal imaging and 
battery power – at Eurosatory.

ITT Corporation and its Cannon brand 
interconnect systems have a long legacy of 
equipping defense forces with innovative, 
high-reliability connector technologies. 
Today, these systems are lighter, smaller, 
sealed and ruggedized versions of our 
standard high-reliability connectors that 
offer an increasing number of benefits for 
soldier-worn applications. 

With faster high-speed data and RF 
connections, these new connector 
systems are designed to work with 
smaller Micro and Nano wire sizes 
that minimize weight and maximize 
performance and reliability. They also 

can be used with the latest fabrics in 
low- and no-profile configurations that 
minimize their presence to the soldiers 
wearing them.Delivering reliable 
power and more mission-critical data 
in a lightweight, robust and integrated 

package helps lighten soldiers’ physical 
loads and helps them maintain contact 
and receive crucial information.

These latest connector solutions 
feature super clean pull-back barrel 
cleaning systems, space saver “no 
profile” designs, rugged stainless steel 
construction, pogo pad technology 

that eliminates the need for dust 
caps, pogo contact technology that 
delivers increased durability with more 
than 10,000 cycles, and canted spring 
technology featuring snap-on and 
break-away coupling technology with 
360-degree EMI protection.

“ITT and our Cannon team are 
committed to connecting and protecting 
soldiers today and in the future by 
developing advanced technologies 
for critical defense-related harsh 
environment applications,” said Neil 
Yeargin, president of ITT’s Interconnect 
Solutions business. “Our rugged 
connector solutions offer conductivity, 
flexibility and safety in increasingly 
smaller and lighter form factors. We 
will continue to focus our engineering 
on solutions that help enhance safety 
and power the most important mission 
critical technologies.”

I T T ’s Cannon brand highlights ability to 
connect the future soldier at Eurosatory

The Society for Aerospace 
Quality and Reliability (SAQR) 
organised a one day awareness 

workshop on AS9100: Aerospace 
Quality Management System recently 
at Aeronautical Development 
Establishment [ADE], Bangalore. SAQR 
is a professional society established 

with an objective of promoting quality 
and reliability in Indian aerospace 
industry. It comprises members from 
DRDO, ISRO, NAL, HAL, BEL, academia 
and industry.

 P. Srikumar, Outstanding Scientist 
& Director, ADE presided over the 
inaugural function. Chief Guest G A 

Rasheed, General Manager-
Quality, BEL stressed the 
need to ensure quality 
in design as 70% of the 
defects originate during the 
design phase. He has also 
mentioned that monitoring 
cost of quality is essential to 
improve the level of quality 
in aerospace deliveries.

The President of SAQR 
and Director, GTRE Dr. 
C.P. Ramanarayanan, 
Outstanding Scientist, called 
for an increased interaction 
among the aerospace 
entities to establish global 
quality systems.

Faculty members from 
Bharat Electronics Quality Institute, 
R Jagadeesh Kumar and S R Girish 
conducted the workshop. 140 
engineers and scientists from 20 
aerospace organisations across the 
country and industry participated in 
the workshop.

AS9100: Aerospace Quality Management workshop by SAQR

Shri P. Srikumar, Outstanding Scientist & Director, ADE, the President of SAQR and Director, 
GTRE Dr. C.P. Ramanarayanan  lighitng the lamp.
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In response to the announcement 
that the F-35 Lighting II aircraft will be 
flying at the Farnborough International 
Airshow, Amanda Stainer, Commercial 
Director for show organisers 
Farnborough International Ltd said, 

‘We are delighted that the news has 
now been confirmed after weeks of 
speculation. We are incredibly pleased 
that the UK MoD and the US DoD have 
chosen the event to showcase the 
aircraft.’

She further added. “The JSF and F-35 
programme has seen participation 
from nine partner countries including 
the United Kingdom. FIA will provide 
the perfect venue for many of the 
global supply chain companies 
involved in the programme to 
showcase their expertise”.

FIL Chief Executive, Shaun Ormrod 
also commented, “The F-35 Lighting II 
is one of the most advanced aircraft to 
be developed for a very long time and 
will create a great deal of interest at the 
show.”

The F-35 Lighting II’s presence at 
FIA14 also marks a unique aviation first 
with the aircraft’s VTOL (Vertical Take 
Off and Landing) predecessor, the Sea 

Harrier, also being present at the show.
Speaking about the occasion, Shaun 

Ormrod said, “The Harrier has played 
a distinct role in modern aviation 
history, a hero of the Falklands War 
and a superb example of aviation 

technology. The opportunity to see 
the last and next generation of vertical 
thrust aircraft at the same venue marks 
a milestone in aviation history.”

Defence Secretary, Sir Philip 
Hammond announced that the F-35 
Lighting II will make its international 
debut in the UK at the FIA2014 and 
RIAT. The decision to fly the combat 
aircraft outside of the United States 
for the first time, following discussions 
between Philip Hammond and his 
US counterpart, Secretary Hagel, is a 
further demonstration of the progress 
with the Lightning II programme. 
The selection of two UK airshows also 
demonstrates the significant role 
that Britain has in the programme. 
Approximately 15 per cent of every 
aircraft is built in the UK.Defence 
Secretary Philip Hammond said, “The 
US and the UK have worked closely 
together on the F-35 project from the 
beginning. 

FIA 2014 welcomes F-35

The Deputy Prime Minister of the Russian Federation, Mr. Dmitry Rogozin 
exchanging memento with the Union Minister for Finance, Corporate Affairs and 
Defence, Shri Arun Jaitley, in New Delhi

Elbit Systems  
at farnborough 

A broad spectrum of Elbit 
Systems’ innovative solutions 
designed for the changing 

requirements of the defense and 
commercial aviation industries will 
be on display at the Farnborough 
International Airshow 2014. 

The Company’s exhibition (booth 
C-14, Hall 1) will focus on advanced 
next-generation airborne solutions 
for pilot situational awareness and 
enhanced flight protection and safety. 
An array of cutting-edge solutions 
for commercial aviation will be 
showcased alongside avionic systems, 
advanced electronic warfare, electro-
optics and unmanned systems, 
demonstrating leadership in the 
Company’s core business areas.

Elbit Systems’ ClearVision is a 
complete, Enhanced Flight Vision 
System (EFVS) that covers the full flight 
envelope and overcomes extreme 
weather conditions and low visibility 
situations – both day and night. 
ClearVision allows for intuitive out-
of-the-window flying, minimizing the 
dependency on airport and helipad 
instruments. It is designed to reduce 
landing minima and provide takeoff 
credit. The ClearVision display fuses 
conformal flight guidance symbology 
with synthetic vision presentation and 
high-resolution EVS video on a HUD. 

Live demonstration of 
ClearVisionEVS - the EVS sensor allows 
the pilot to carry on operating, takeoff 
and land in low visibility conditions. 
ClearVision receives information from 
several sensors, all neatly packed into a 
single unit, covering different spectral 
bands, optimized for penetrating 
poor visibility and providing a fused 
picture that overcomes the reliance 
on heat generating objects.
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Defence Minister Arun Jaitley visited 
the forward post on the Line of Control 
in Uri sector of North Kashmir. He was 
accompanied by General Bikram Singh, 
the Chief of Army Staff, Lt Gen D S 
Hooda, Northern Army Commander, 
Lt Gen Gurmit Singh, Chinar Corps 
Commander and other senior officials of 
Army and Ministry of Defence. 

The minister was briefed about the 
trends in infiltration of the terrorists and 
the Counter Infiltration grid established 
by Army along the Line of Control. 
He also interacted with the troops 
deployed on the Line of Control. Back 
in Srinagar, Jaitley attended the Special 
Security Review meeting held at Sher-e- 
Kashmir International Conference Centre 
(SKICC), attended by the Chief Minister 
of Jammu & Kashmir Omar Abdulla , 
the Chief of Army Staff, the Northern 
Army Commander, the Chinar Corps 
Commander and other officials of the 
state and civil administration. Security 
related issues were discussed during the 
meeting. 

Defence Minister visits Uri sector of Kashmir

Cochin International Airport Limited 
(CIAL), the company that built and 
operates the first Greenfield airport in the 
Public-Private-Partnership mode in the 
country, is set to scale new heights. The 
company has posted a record profit (after 
tax) of 124.42 crores during the 2013-14 

CIAL scaling new hights

V J Kurian IAS 
CIAL Managing Director

fiscal, up 11.68 % from the previous year. 

The CIAL board meeting, chaired by 
Kerala Chief Minister Oommen Chandy 
declared that the company’s net profit 
stood at Rs. 157.46 crores and revenue 
at Rs. 361.39 crores.  Ministers K M Mani 
and K Babu, CIAL Managing Director V 
J Kurian IAS, E M Babu and N V George 
were also present.

 CIAL increased its total revenue margin 
by 17.9 %. The total revenue during the 
previous financial year was at Rs.306.5 
crores with a profit after tax of Rs.111.41 
crore. 

The board of directors recommended a 
dividend of 18 per cent. It was 17 % in the 
previous fiscal.

Thanks to the company’s diversification 
efforts, this year’s figure also shows that 
44.8 percent of the revenue (Rs.161.99 
crores) came from non-traffic sector. 
CIAL had been posting consistent 

growth since its inception and paying 
dividend since 2003-04 and the total 
pay-out as dividend has reached 114 % 
as on 2012-13. 

The company made two rights issues at 
par, in 2000 and 2006 offering one share 
for every share held by the shareholder. 
It also chalked out a mega management 
programme through which a revenue of 
Rs 3000 crores is envisaged in the next 
10 years. 

The airport has been showing 
consistent growth in both passenger 
traffic and cargo movement. It handled 
more than 5.3 million passengers in the 
last fiscal. 

As part of CIAL’s effort to provide 
international class service to passengers 
in a cost effective manner, it has now 
embarked on an ambitious project of 
building a new international terminal at 
a cost of Rs 850 crores; which is expected 
to be completed by February 2016. 

Boeing confirmed that the new 787-
9 Dreamliner and the P-8A Poseidon 
will participate for the first time in 
flying displays at the Farnborough 
International Airshow, which runs July 
14-20. This year’s airshow marks the 40th 
anniversary of Boeing’s participation at 
Farnborough.

The 787-9 – flight test airplane ZB001 -- 
will be on static and flying display from 
July 14 through mid-day July 18.

The P-8A, a military derivative of the 
company’s Next-Generation 737-800, 
is a multi-mission aircraft that provides 
advanced anti-submarine and anti-

surface warfare capabilities for the 
U.S. Navy and Indian Navy (P-8I). It 
will join Boeing’s multi-role F/A-18E/F 
Super Hornet fighter in demonstrating 
versatile capabilities during daily flying 
displays. Both aircraft also will be on 
static display.

Boeing is working with customers and 
partners to bring several other aircraft 
to the show, including Qatar Airways’ 
Boeing 787-8 Dreamliner, which will be 
on static display July 14-18. The Boeing 
Maritime Surveillance Aircraft (MSA) 
will also be on static display, making 
its debut at Farnborough. Built on the 

Bombardier Challenger 605 business 
jet, the Boeing MSA leverages P-8 
mission systems to provide maritime 
and overland surveillance, anti-piracy, 
coastal security and search-and-rescue 
capabilities.  

Together with the Royal Aeronautical 
Society, Boeing is presenting airplanes 
built by students from the “Schools 
Build a Plane Challenge” – an initiative 
providing young people in UK secondary 
schools with the opportunity to learn 
new skills by building an operational 
light aircraft from a kit: www.boeing.
co.uk/sbap.

Boeing 787-9 Dreamliner , P-8A Poseidon to make 
first  Airshow appearances at Farnborough
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Flexibility is a major factor 
in making the automated 
production of small and medium-

sized batch sizes a success. Transforming 
into multi-tasking machines, robots can 
handle, join, weld, cut or rivet a wide 
range of parts, changing all the time. This 
means that the interfaces to grippers, 
welding tongs and other tools play a 
very important role. It must guarantee a 
stable, fully automatic change in seconds 
and provide permanently rotating tools 
with a reliable supply of energy and in 
some cases even with bus signals.

Quick-change systems are now 
very widely used in modern robot 
applications. They mi-nimize 
unproductive down times and increase 
the flexibility of the robot and the entire 
system. While an experienced operator 
without a change system requires 
between 10 and 30 minutes for changing 
a robot manually, a quick-change system 
can complete the same process in just 
a few seconds. Quick-change systems 
make sense in applications where the 
system regularly has to be reset for new 
products or product versions, which 
require a range of actors for handling or 
machining or in which down times for 
component and tool maintenance must 
be minimized. Generally they consist 
of two parts - a quick-change head 
mounted on the robot arm and a quick-
change adapter which is connected to 
the tool. Both parts are automatically 
connected to each other for changing 
a tool. And this is the challenge - quick-
change systems for industrial robots 
are far more than simple mechanical 
couplings. Depending on the 
application, they must produce a stable 
mechanical connection in seconds 
and also ensure that pneumatic and 
hydraulic systems connect properly, the 
voltage supply is maintained and that a 
wide range of electrical signals is passed 
on to the new robot. If we consider the 
range of tools which can be flanged on 
to the unit, we quickly realize the scope 
of work that quick-change systems have 

to tackle. This extends 
from simple pneumatic 
to intelligent mechatronic 
grippers, from vacuum 
lifting devices to 
hydraulic, pneumatic 
or electrical machining 
spindles and from 
rivet and stud welding 
applications to welding 
tongs. The requirements 
on the quick-change 
systems in terms of their 
size and equipment 
are correspondingly 
wide-ranging.

Sensor-monitored 
interlock

Using the example of 
the SWS-L heavy load change system 
from SCHUNK, the competence leader 
for clamping technology and gripping 
systems, we can see clearly how 
sophisticated modular quick-change 
systems have now become. The series is 
suitable for the quick changing of large 
stroke grippers, vacuum lifting devices 
or welding tongs and for pneu-matic 
or electric tools. The quick changing 
head and adapter are pneumatically 
intercon-nected on the SWS-L by a self-
holding interlock system with integral 
sensors monitoring the interlock. The 
patented “No-Touch-Locking-System” 
allows the secure interlock of the quick-
change system even if the head and 
adapter are still up to 2.5 mm apart. 
The square modules of the SWS-L have 
a standard screw-on flange on all four 
outside surfaces, which means that 
they have plenty of space for modules 
and bushings which supply the con-
nected robot with pneumatic, hydraulic 
or electric power. A range of signal and 
bus mod-ules can be used to transfer 
signals to the quick-change adapter 
and to actuate the quick-change head. 
In fact SCHUNK can supply modules 
for Profibus, Profinet, CAN, RS232 
and Ethernet TCP/IP for controlling 

mechatronic grippers, for example, or 
force-torque sensors. The number of 
electrical bushings is adjusted to the 
application in module form. Depending 
on the design up to 99,999 different 
tools can be encoded using DIP switches. 
With the exception of the signal module 
which is used to connect and disconnect 
the quick-change system itself, the 
other three sides of the system can be 
connected as required. The options for 
these sides include high power modules 
with 3x 200 A/800 V contacts for welding 

applications, self-sealing 8 x 3/8’’ G fluid 
modules for supplying cooling water, 
and servo modules for positioning 
welding tongs. The various modules and 

Modular changing of the  
front-end flexible connection

versions can be selected and combined 
to suit the application. For use in coarse 
conditions the quick-change system has 
a robust construction and is resistant to 
dirt and temperatures up to 65°C.

The main representative of the SWS-L 
series is the SWS-L-1210 heavy load 
change system which can handle a 
payload of up to 1,350 kg. In contrast 
to smaller heavy load changers with a 
central interlock, the 1210 version has 
three interlock systems. The module can 
hold static torques of up to 16200 Nm 
in all three axes. The integral sensors on 
this version can also check the interlock 
status/piston stroke of the changer. In 
addition the change head has three 
integrated “ready to lock” sensors. As 
soon as all three sensors signal that the 
changer head is less than 1.5 mm away 
from the adapter, the two are coupled. 
The changer has hole patterns for ISO 
flanges with a diameter of 200 mm and 
250 mm for easy in-stallation on the 
robot arm. Since the screw-on surfaces 
are compatible with the SWS-L-510 to 
SWS-L-1210 quick-change systems, users 
can also use a wide range of SCHUNK 
components for heavy load applications, 
for example on differently equipped and 
powered large stroke and heavy load 
grippers.

The SWS-001 quick-change system is 
at the other end of the size range from 
SCHUNK. This quick-change system is 
extremely flat and therefore has few 
obtrusive contours and is cur-rently the 
smallest automatic robot change system 
on the market and has been specially 
designed for use on miniature robots. 
With a handling weight of up to 1.4 kg 
it is ideal for small robot models such 
as those which are used for assembling 
electronic components or in packaging 
applications.

 Four integral air bushings and up to 
eight integral electrical bushings ensure 
that the connected modules have a 
reliable supply of energy and signals. In 
this case too, the patented, self-holding 
interlock system ensures that the robot 
and tool remain connected in the event 
of a sudden power outage. Reliable 
signal transfer for rotary movements 

In addition to the quick-change 
modules there has also been a massive 
leap forward in the development of 
electrical connections for rotating 
grippers and tools. Rotary bushings pre-
vent cables and hoses coiling up during 

rotary movements from the sixth axis. To 
transfer electrical signals they are fitted 
with slip-rings which also permit endless 
rotary movements. Recently SCHUNK 
has launched two new rotary bushings 

which pave the way towards even more 
efficient robot solutions. The DDF 2 is 
specifically designed for high dynamic 
loads such as those which occur when 
using powerful modern robots. Instead 
of an aluminum shaft, the forces and 
torques are absorbed by a steel shaft. 

Specially developed smooth-running 
and particularly durable gaskets ensure 
a low starting torque. This means that 
smaller and therefore more economical 
drive units can be used and particularly 
gentle rotary movements can be 
completed. The DDF 2 is available in 
three versions - one for supplying 
pneumatic media, another for supplying 

electrical signals and the third for the 
combined supply of pneumatic media 
and electrical signals. The high number 
of electrical and pneumatic transfers 
is also unusual. Depending on its size, 
the module contains be-tween two and 
four pneumatic bushings and between 
four and ten electrical feeds for sig-nals 
of up to 1 A/60 V. The rotary bushing 
is fitted as standard with a barrier air 
connector and offers compliance of up 
to protection class IP65. It is suitable for 
assembly applications and for polishing, 
grinding and screw applications. 

The DDF-I pneumatic and electrical 
rotary bushing in turn is the first rotary 
bushing in the world with integral bus 
technology. It is capable of controlling 
mechatronic gripper mod-ules, valve 
islands or sensors located downstream 

of a rotary axis with 
particular reliability. As 
with all electrical rotary 
bushings, the signal 
is transferred through 
a plug to the rotary 
bushing and then via 
the slip-ring to the 
relevant modules. The 
number of subscribers 
downstream of the slip-
ring should not be too 
large to ensure stable 
Profibus installations. 
In addition the 
maximum cable length 
should not be used if 
possible. 

If signal reflections occur in adverse 
conditions, SCHUNK recommends 
that the transfer rate be reduced or an 
additional power rail booster be used 
to process the signals. Air or air and 
vacuum are supplied to the tool through 
a fluid bushing on the DDF-I. A central 
borehole also allows cables, fluids and 
workpieces to be transferred and a 

camera to be used. This means 
that endless rotary movements 
are possible even for complex 
applications. As on the DDF 2, 
special gaskets also reduce the 
starting torque for the DDF-I. Since 
both modules are not fully made 
of steel but feature a lightweight 
housing made of a hard-anodized, 
high strength aluminum alloy, 
users can use smaller and therefore 
more economical motors and 
robots.
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AVI-OIL India 
[P] Ltd. 
is a Joint 

Venture of Indian 
Oil Corporation 
Ltd., BalmerLawrie 

and Co. Ltd. and NYCO of France established in 1993 for the 
indigenous production/supply of aviation lubricants to the 
Defence Services and other aircraft operators in India.

 Indian Oil Corporation provides the marketing support 
and the experience of indigenisation, BalmerLawrie has the 
strength in project engineering and NYCO of France provides 
the Technical know-How on a continuous basis for a wide 
range of lubricants required for aircraft and allied military 
equipment of Western and Russian Origin.

The AVI-OIL plant is located at village Piyala, district 
Faridabad, Haryana, about 45 Km. from New Delhi; and includes 
a blending unit for aviation oils, an ester manufacturing unit 
for production of synthetic basestocks, Quality Assurance, 
filling and packaging facilities.

The products of AVI-OIL include a wide range of high 
performance lubricating oils, hydraulic fluids, greases, 
protectives and specialities designed to meet the stringent 
requirements of operation over a wide temperature range and 
often hostile environment.

An aircraft typically requires 15 to 30 types of lubricants 
specifically tailored for each application. These products 
apart from conforming to the governing specifications and 
providing satisfactory performance must have the approval of 
aircraft manufacturers, aero-engine builders and the relevant 
military or civil authorities. 

The use of correct products backed by the aircraft designer’s 

approval is a must to ensure reliability and safety of the aircraft. 
AVI-OIL has been supplying aviation lubricants to the Indian 

Defence Services since 1994; and its products are “TYPE 
APPROVED” by the Centre for Military Airworthiness and 
Certification (CEMILAC), Ministry of Defence, DRDO. AVI-OIL 
is registered with the Directorate General of Aeronautical 
Quality Assurance (DGAQA), Ministry of Defence as an eligible 
manufacturer of aeronautical stores (aviation lubricants), 
covering the approval of the company’s Quality Assurance 
organisation.

A comprehensive range of oils and greases for all military 
aircraft operating in India are available 
including the Su-30 MKI, IL-78M Flight 
refueling aircraft, BAe Hawk Mk 132, 
Pilatus PC-7MKII, the Advanced Light 
Helicopter (Dhruv)  designed and 
produced by Hindustan Aeronautics 
Ltd., the Light Combat Aircraft (Tejas) 
designed by the Defence Research & 
Development Organisation and the VVIP 
transport aircraft Embraer BJ-135 and 

Boeing Business Jet,Phalcon AWACS of the Indian Air Force, the 
MIG-29K KUB and the Boeing P-8i of the Indian Navy.

For the Civil Aviation sector, AVI-OIL has the products for 
Airbus and Boeing aircraft including the oil for the CFM 56 
engines of the new generation Boeing 737 and IAE V2500 
engines of the Airbus A320 fleet operating in India.  An entire 
range of products for helicopters of Eurocopter, Bell and the 

AVI OIL : Strategic joint venture 
for Self-Reliance

Russian MIL-Mil series is also available, including the recently 
inducted Mi-17V5 of the IAF. 

 In addition a variety of piston engine aircraft oils, greases 
and specialties for use on smaller aircraft operated by the 
flying clubs, pilot training schools and agricultural aviation are 
available.  AVI-OIL is approved by the Director General of Civil 
Aviation (DGCA) underCivil Airworthiness Requirements (CAR) 
Series E.

AVI-OIL has established a modern state-of the-art laboratory 
at its plant for Quality Assurance of the products and to provide 
technical support to the customers. This service enhances 
the reliability of operation of the equipment and provides 
confidence the users. AVI-OIL’s Quality Management System 
is certified for the compliance with the latest international 

Standards ISO 9001-2008 and the SAE AS 9100, Rev. C most 
relevant to the Aerospace industry.

AVI-OIL is dedicated towards the conservation and protection 
of the environment and markets a range of bio-degradable 
ester base stocks and lubricants such as fire resistant hydraulic 
fluids, non-flammable dielectric liquids and oils for the eco-
friendly refrigeration compressor systems.

 AVI-OIL has implemented an Environmental Management 
System, which is certified for compliance with ISO 14001:2004.

Development of new products for the Defence and Industry 
is a continuous process at AVI-OIL, through the efforts of its 
Research and Development Unit, which is recognised by the 
Department of Scientific and Industrial Research Ministry of 
Science & Technology.

The emergence of AVI-OIL compliments the efforts of the aerospace industry by providing the strategic products for self-
reliance and industrial sector’s need for efficient, energy conserving and eco-friendly lubricants.

Mr.J.R.Nanda
CEO,AVI OIL

 Avi-Oil Plant

MBDA presented   two new 
configurations of MMP 
(Missile Moyenne Portée), 

the fifth generation land combat 
weapon system; one on the MPCV 
(Multi-Purpose Combat Vehicle) and 
another, in collaboration with Nexter, 
on the T40 turret at Eurosatory.

Conceived primarily for dismounted 
combat operations, the MMP system 
demonstrates the extensive modularity 
that has allowed MBDA to derive 
new applications for both the French 
customer and for the export market 
only six months after the official launch 
of the programme by France.

 ”As a fifth generation land combat 
missile, MMP was conceived from 
the outset to be network enabled 
thanks to an infantry firing post 
equipped with functions including 
location, orientation and telemetry. 
These capabilities allow the system to 
share the tactical situation within the 
deployed combat unit and to engage 

both visible and concealed targets 
as well as non-line-of-sight targets,” 
explains Jean-Paul Faye, Head of MBDA 
Land Systems. “These characteristics, 
which are currently unique for such a 
lightweight missile and for this class 
of performance, will enable combat 
vehicles to be endowed with increased 
strike and rapid reaction capabilities, 
features associated with extensive 
liberty of manoeuvre.”

 Since 2012, feasibility studies have 
been taking place to integrate the MMP 
system on a land combat version of the 
MPCV. These studies have intensified 
following France’s notification of the 
procurement contract for MMP and 
have been progressing in parallel with 
those carried out by MBDA and Nexter 
for the integration of the system onto 
the T40 turret.

 This turret is being developed for 
a 40mm telescoped canon munition 
as part of the French Army’s EBRC 
(Engin Blindé de Reconnaissance et de 

Combat) armoured reconnaissance and 
combat vehicle project.

 Initial studies have shown that 
MPCV’s turret sensors (electro-optical, 
navigation, telemetry) are particularly 
well adapted for the deployment 
of the MMP. All that is required as 
an addition to the existing system 
is an electronic interface to handle 
sensor signals. In the vehicle cabin, 
the firing console already developed 
for the air defence version of MPCV, 
will be adapted to MMP’s specific 
characteristics.

Initial simulations show that the 
missile in its tube, will withstand the 
mechanical and climatic environment 
conditions associated with carriage on 
the turret. These encouraging results 
have led to studies being launched 
into the definition of a family of 
launchers capable of deploying two 
or four munitions and offering rapid 
fire and reloading capabilities within 
an operational context.

MBDA demonstrates MMP 
system modularity
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The first edition of the bi-annual 
Naval Commanders’ Conference 
was conducted recently in New 

Delhi, where senior naval commander’s 
discussed several important issues 
including operational readiness, coastal 
security, maintenance philosophy and 
quality of refits for ensuring combat 
effectiveness of platforms, infra-
structure development and foreign 
cooperation initiatives, amongst others. 

Admiral R K Dhowan chaired the 
conference and addressed the Navy’s 
top leadership in his first Commanders’ 
Conference as CNS. The Admiral 
outlined three inter-related priorities i.e. 
sustaining combat readiness, building 
capabilities for the future and addressing 
human resource challenges. 

CNS emphasised that combat readiness 
of the fleet and other operational 
formations is of prime importance and 
focused efforts, as hitherto, are required 
at all levels to ensure sustained growth 
of the Navy into a formidable multi-
dimensional force. 

Asserting that induction of 
Vikramaditya with integral fighter 
aircraft is a substantial boost to the 
Navy’s capabilities, the Admiral said 
the Navy’s surface capability is further 
poised for a quantum jump with the 
planned induction of Kolkata (P15 A 
Destroyer) and Kamorta (P 28 ASW 
Frigate) in the near future. 

The CNS expressed satisfaction at the 
steady augmentation of assets in the 
aviation arm of the Navy. Discussions 
were also held on the ongoing LCA 
(Navy) project. Capability gaps resulting 
from the ageing submarine fleet, 
shortage of integral helicopters in the 
fleets and the need for Mine Counter 
Measure Vessels (MCMVs) were also 
discussed. 

The Admiral discussed the self-reliance 
programme of the Navy and stressed 
that indigenisation of platforms, 
weapons, sensors and equipment, 
through public as well as private sectors, 
should remain an area of focus. He 

emphasized that the ‘Roadmap for the 
Navy’s expansion and growth would 
continue to remain anchored on Self-
reliance and Indigenisation’. 

The CNS reviewed the ‘coastal security 
construct’ and was satisfied with the 
steady progress made in strengthening 
the coastal security apparatus viz. 
induction of FICs, ISVs and NC3 I project. 

He asserted the need to remain ever 
vigilant and focused towards coastal 
security responsibilities, through 
proactive coordination with other 
maritime agencies and coastal states. 

CNS highlighted that the country’s 
foreign cooperation initiatives and 
engagements are growing considerably 
and past efforts have borne fruit in 
various forms. He appreciated the 
quick response of the ships and aircraft 
deployed towards SAR of ill-fated 
missing Malaysian Airlines jetliner MH 
370. 

During the course of the conference, 
the CNS reviewed progress of various 
infrastructure projects that are in 

pipeline and shall contribute towards 
futuristic capacity building.  

The Admiral also discussed about 
the utilisation of resources allocated 
to the Indian Navy. Ensuring that every 
rupee is stretched to the maximum and 
optimally utilised through adherence 
to cost consciousness, especially in the 
acquisition of spares, equipment and 
machinery, was stressed upon by the 
CNS. 

Bringing the focus on Human Resource 
Development and Management, the 
CNS stated that “our men and women 
are our greatest assets and their morale 
and well-being should always remain a 
primary concern”. 

The need to attract and retain quality 
manpower by focusing on measures to 
provide a high quality of life at all stages 
of their career was also discussed. CNS  
applauded the contribution of civilian 
personnel, who form a large component 
of naval human resources. He reiterated 
his vision to run a taut, effective and 
happy Navy. 

Navy’s expansion, future growth to remain 
anchored on self-reliance, indigenisation: CNS

MiG Corporation keeps 
developing its MiG-35 
Program and has all reasons 

to believe in a big-scale contract on 
MiG-35s’ supply to the Russian Air Force 
to be signed soon. It was confirmed by 
Mr. Sergei Korotkov, general director 
of MiG Corporation, recently. The MiG 
boss noted that the Russian MoD had 
included the MiG-35’s purchase in the 
state armament program.

MiG-35 is also being marketed to a 
number of potential buyers abroad. 
Mr. Korotkov outlined that within the 
MMRCA tender in India, MiG-35 had 
succeeded in passing all the tests 
and confirmed all its performance 
characteristics. 

The MiG CEO’s optimism on MiG-35’s 
bright prospects is based on the good 

development of current projects of MiG 
Corporation. It relates, first of all, to MiG-
29K/KUB ship-born fighters, which are 
being delivered to the Indian Navy since 
2009. Since 2013 MiG-29Ks are being also 
supplied to the Russian Navy. 

Series manufacturing of MiG-29K/
KUB and MiG-29М/М2, its ground-
based variant, has contributed to good 
financial results in for the last few years. 
In 2013 the MiG Corp’s proceeds reached 
US $ 1 billion. 

The current order book, which is 
above US $ 4 billion, guarantees a 
steady loading of the Corporation’s 
manufacturing assets in the medium-
term horizon. The assets are being 
restructured nowadays with “SOKOL” 
Aviation Plant (Nizhny Novgorod City) 
joining the MiG Corporation on the 
next phase of restructuring process. The 
SOKOL Plant participates in the MiG-
29K/KUB production cooperation and 
is in charge of the MiG-31 interceptor’s 
overhaul-upgradation Program. The 
program is being implemented for the 

Russian AF and aimed at the MiG-31 
modernization up to the MiG-31BM 
advanced aircraft. 

Besides manufacturing of MiG-29K/
KUB and MiG-29М/М2 fighters, MiG 
Corp. continues production of MiG-
29SMT multi-role fighters. Last April 
the Russian MoD placed an order on 
one more batch of this aircraft, which 
features an excellent cost-efficiency 
ratio.  Mr. Korotkov also noted an 
increasing demand for MiG-29’s 
modernization, keeping in mind the very 
fact that this famous Russian fighter is 
operational in 29 countries. 

The most advanced program is being 
implemented in India, where the IAF’s 
MiG-29s are being upgraded under the 
MiG-29UPG Project. 

The MiG’s boss also mentions that his 
Corp’s has got some groundwork on 
a light fighter of fifth generation, but, 
according to him it is a long-term and 
financially demanding project, which 
may be actually implemented only after 
a decision of a potential customer. 

MiG Corporation: keeping 
a good pace in development The Union Minister for Finance, Corporate Affairs and Defence, Shri Arun Jaitley 

meeting the Naval Commanders, during the Naval Commanders̀  Conference. The 
Chief of Naval Staff, Admiral R.K. Dhowan is also seen.

       Sergei Korotkov 
 General Director of RAC MiG
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Airbus Group and Safran are further strengthening their 
relationship to propose a new family of competitive, 
versatile and efficient space launchers, to serve both 

commercial and institutional needs. 
In this context, both companies have agreed to create a 50-

50 Joint Venture, with a key role for each shareholder in their 
legacy activities especially in France and Germany, combining 
expertise in the launcher systems from Airbus Group as well as 
propulsion systems from Safran. 

The initiative capitalises on the preparatory activities 
undertaken during the last two years under the leadership 
of the European Space Agency (ESA) and the French Space 
Agency CNES, in line with the guidelines set by the ESA 
ministerial conference in November 2012. 

The current industrial initiative proposes: 
To further develop and accelerate entry-into-service of 

the Ariane 5 ME launcher as a logical evolution of Ariane 5, 
including an improved upper stage based on the Vinci engine; 
and -- to further develop the Ariane 6 launcher in a jointly 
agreed configuration, able to fulfil a range of missions as 
expressed by ESA, the National Space Agencies, Arianespace 
and satellite operators. 

Both Airbus Group and Safran have been close and 
complementary partners in the launcher business, with an 
unmatched row of successful Ariane launches for more than 10 
years. With this new partnership, for which a memorandum of 
understanding was signed, both companies strive to capitalise 
on the successful track record of Arianespace and the Ariane 
family by further increasing efficiency and competitiveness. 

Both companies express their determination to continue to 
play a leading role in the space launcher business as well as to 
safeguard Europe’s autonomous and reliable access to space. 

This year, ESA and its Member Nations are expected to take far-
reaching decisions on current and next generation launchers. 

“It’s all about enhancing the competitiveness of our space 
launcher business going forward. The Ariane programme has 
been hugely successful during the last 30 years, but in order 
to remain relevant and competitive for the future we need a 
much more efficient industrial structure. 

This is what the customers expect from us. Our agreement 
with Safran is the starting point of an exciting journey towards 
a more integrated, more efficient and hence more profitable 
launcher business in Europe”, said Tom Enders, Chief Executive 
Officer of Airbus Group. 

“Among an increased number of actors worldwide and in 
addition to high technological challenges, European industry 
must provide competitive solutions for all space segments, 
among which launchers remain at the forefront. Today, we are 
at a defining moment to drive change as we have to be more 
agile, our products more affordable, and our structures more 
integrated. This new joint entity will be a major worldwide 
player in the launcher domain, with the aim to benefit from 
growth and better serve institutional as well as commercial 
customers”, said Jean-Paul Herteman, Chairman & Chief 
Executive Officer of Safran. 

In the first phase Airbus Group and Safran would create a joint 
programme company in order to contribute their respective 
civil programme contracts and major participations related to 
civil launcher activities. Subsequently, industrial assets would 
be contributed overtime in order to create a world class, fully-
fledged jointly owned competitive company. 

Airbus Group and Safran will submit the creation of the Joint 
Venture to all respective approvals required. Signing of the first 
phase of the transaction and an initial start of operations of the 
Joint Venture are expected before the end of 2014. 

 Airbus, Safran propose new  
 family of space launchers 
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At the 2014 Farnborough 
International Airshow (FIA), 
Airbus Defence and Space will 

present its broad portfolio in the air, on 
a static display, in the Airbus pavilion 
and in the Space Zone. As one of the 
three Divisions of the Airbus Group, 
Airbus Defence and Space generates 
revenues of approximately €14billion 
per year and is Europe’s number 
one defence and space enterprise, 
the second largest space business 
worldwide and among the top ten 
global defence enterprises.

 In the air:
 Airbus Defence and Space will 

present the A400M on the ground 
and in the air. The A400M is a 
newly developed military transport 
aircraft specially designed to meet 
the requirements of armed forces 
in the 21st century. With its high-
performance turboprop propulsion 
units, the A400M flies higher, faster 
and further. Equipped with state-of-
the-art technologies, the A400M is not 
just suited to tactical and strategic/
logistical missions, but also for special 
operations such as air-to-air refuelling. 
With its specially designed cargo hold, 
the A400M is also able to quickly bring 
bulky equipment, which is becoming 
increasingly important for military and 
humanitarian aid missions, to where it 
is most urgently needed. 

There are currently around 35 aircraft 
in various stages of production, 
including six out of a total of 53 
A400Ms for the German Armed Forces. 
The first A400M for the UK’s Royal Air 
Force is due to be delivered in the 
autumn of 2014, with the second due 
in the UK towards the end of the year.

 On static display:
 Two C295s, Airbus Defence and 

Space’s new generation, highly 
versatile tactical airlifters will be on 
show on the static display. The C295 
is able to carry up to nine tonnes of 

payload or up to 71 personnel, at 
a maximum cruise speed of 260 kt 
/480 km/h. Fitted with a retractable 
landing gear and a pressurised cabin, 
it can cruise at altitudes up to 25,000 
ft, while retaining remarkable short 
take-off & landing (STOL) performance 
from unprepared short, soft and rough 
airstrips, as well as low level flight 
characteristics. 

Its simple systems design and 
robustness, proven in service 
reliability, excellent flying qualities 
and great versatility, as well as its 
remarkable transport capabilities 
make it the most efficient “workhorse” 
with the lowest fuel burn, as well as 
the best operating and maintenance 
costs in its category.

 Unmanned Aerial Vehicles (UAVs) 
will be showcased at FIA 2014 as 
well. On the static display will be 
the “Atlante” UAS (Unmanned Aerial 
System), a medium altitude long 
endurance   (MALE) tactical multi-
payload unmanned aerial vehicle 
(UAV), designed to carry out target 
identification, shoot correction, and 
damage evaluation operations, among 
other ISTAR missions (intelligence, 
surveillance, target acquisition and 
reconnaissance).

 In the Airbus pavilion:
 The “Tanan” UAS will be displayed in 

the pavilion with an exhibition model. 
A very versatile and high-performance 
tactical UAS integrating a powerful 
and highly reliable genuine diesel 
turbo-charged engine, the “Tanan” is 
a vertical take-off and landing (VTOL) 
intended to carry out ISTAR missions 
for armies and navies, as well as civilian 
assignments. The 350kg - MTOW 
(maximum take-off weight) “Tanan” is 
capable of completing missions with 
ranges of up to 100 nm/180 km for up 
to 80 kg payload, reaching a maximum 
speed of 150 km/h (81 kts) within 
a ceiling of 4000 m (12 000 ft), and 
offering an endurance of up to 8 hours 

with 50kg payload.
 The Skynet 5 system, present with 

an exhibition model of a Skynet 5 
military communications satellite, 
comprises a fleet of four satellites 
providing all Beyond Line of Sight 
(BLOS) milsatcoms to the UK Ministry 
of Defence until at least 2022. The 
Skynet 5s are the world’s most 
powerful commercial X-band satellites 
and provide assured communications 
during critical operations. 

 An exhibition model of a Eurostar 
E3000 telecommunications satellite 
will complement the spacecraft 
exhibits in the pavilion. Airbus 
Defence and Space has designed 
and manufactured more than 100 
geostationary communications 
satellites, which together have clocked 
up more than 800 years of operations 
in orbit. 

 Airbus Defence and Space’s 
capabilities covering the NATO 
Interoperable next generation 
Identification Friend or Foe system will 
be highlighted, presenting the latest 
in electronics capabilities including 
LTR 400 (IFF Lightweight Transponder) 
and MSSR 2000 (Monopulse Secondary 
Surveillance Radar for long and 
medium range interrogator).

 The situational awareness solution 
Sferion, for both military and civil 
helicopters flying in DVE (degraded 
visual environment) conditions will 
also be shown. 

 In the Space Zone in Hall 3:
 Airbus Defence and Space 

will showcase Alphasat, one of 
the most technically advanced 
telecommunications satellites ever 
constructed for civilian applications.  
Launched in 2013, Alphasat provides 
coverage over Europe, the Middle 
East and Africa for operator Inmarsat, 
and strengthens its existing I-4 series 
satellite constellation, whose three 
satellites were also built by Airbus 
Defence and Space. 

Airbus Defence & Space to present 
a  broad portfolio at Farnborough

The Indo-French Air Exercise 
“Garuda V” successfully concluded 
recently with both the air forces 

engaging in various combat roles 
including Air to Air refueling. The exercise 
provided great cross learning to both 
Air Forces.  During the exercise, the IAF 
chief Air Chief Marshal Arup Raha and 

his French counterpart General Denis 
Mercier flew combat sorties in Rafale and 
Su30 respectively and interacted with 
the pilots and technicians of both the 
Air Forces. The challenging and realistic 
missions executed throughout Garuda-V 
as well as the sharing of know-how and 
operational lessons has enhanced the 

operational capabilities of both sides 
as well as reinforced the cooperation 
between French and Indian Air Forces. 
Garuda-V contributed significantly to the 
camaraderie between the units involved, 
in the spirit of the strong Defence 
relationship and strategic partnership 
between France and India. The French 
detachment comprised 4 Rafales and 1 
C-135 French Refueller aircraft while the 
IAF fielded 4 Su-30MKI, 4 MiG 21 Bison, 
4 MiG 27 (Upg), as well as an IL-78 tanker 
aircraft and an Airborne Warning and 
control system IL-76 (AWACS).

Indo-French Air Excercise 
Garuda -V concludes at Jodhpur

Drawing on its unique air 
defence systems experience 
in Europe, MBDA is unveiling 

the future direction it is considering for 
Command and Control (C2) systems via 
an interactive demonstrator called MiC2 
(MBDA innovative C2).

 Taking into consideration the 
threat evolution and ever increasing 
operational demands, MiC2 is aimed 
at improving the efficacy of air defence 
operators. In particular, it is aimed at 
easing their workload while at the 
same time allowing them to maximise 
the deployment and engagement 
characteristics of each kind of missile 
involved.

To achieve this, MiC2 calls on the 
most recent advances in Man Machine 
Interface (MMI). Inspired by smartphones 
and tablets, its MMI is more intuitive 
and natural, whilst the introduction of 

technologies such as voice recognition 
and eye tracking provide fluidity and 
speed of execution for the operator.

”With the C2 systems that we are 
delivering today, there is a noticeable 
trend towards the growth in the number 
of sources of information, a trend that in 
all likelihood will increase over the years 
to come. 

These sources include active radars 
as well as passive or multi-static radars, 
video or infra-red panoramic view 
sensors, without forgetting tactical 
data networks such as Link 11 and Link 
16,” explains François Moussez, MBDA’s 
Military Air Advisor. “At the same time, 
customers are increasingly looking 
for C2 systems that are capable of 
controlling several layers of air defence. 
And the rules of engagement are 
becoming much stricter. In having to 
manage ever more complex systems 

with extremely demanding target 
identification requirements, operators 
will see their workload increase. It is in 
thinking about tomorrow that we have 
decided to consider C2 ergonomics, 
maintaining the principle of placing of 
the operator at the centre of the activity 
and providing him with the information 
that he needs with a minimum of effort 
and in the minimum 

”For MBDA, the MiC2 demonstrator is 
a tool which will allow us to explore and 
test the new man-machine interfaces 
during the carrying out of an air defence 
engagement with the customer. With 
MiC2, we can prepare our future product 
offer and continue to adhere more 
closely to the evolving operational 
needs of our customers while all the time 
bearing in mind the heavy and lasting 
pressure on manning levels,” concludes 
François Moussez. 

MBDA unveils its vision for the future of C2 
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Marking 13 glorious years  of  
the  incredible  journey  of  
BrahMos missile replete 

with spectacular achievements and 
successes, India-Russia JV BrahMos 
Aerospace commemorated “BrahMos 
Day” at its New Delhi Headquarters.

The grand event also highlighted 16 
glorious years of strategic partnership, 
trust and mutual cooperation  between 
the two  great  nations, India  &  Russia,  
which  gave  way to the  world’s best 
supersonic cruise missile system.

Inaugurating the ceremony, Dr. APJ 
Abdul Kalam, former President of India, 
said: “BrahMos is a new experience for 
India... It is a weapon no other country 
has.” “Today  BrahMos  has  become  
a  huge  organisation  with  excellent  
networking  of  industries with  a  perfect  
blend  of  Public  and  Private  Industries,”  
Dr.  Kalam said, while listing out the 
numerous “Firsts” the JV Company has 
achieved since its inception in the year 
1998.

“The  core  competencies  of  BrahMos  
are  the  creative  leadership  in  every  
aspect  of  action whether  in  the  design,  
development,  production  or  industrial  
partnership  or  the  partnership of India 
and Russia... Creative leadership is the 
only way for a nation to be economically 
and militarily strong,” Dr. Kalam stated. 
“We have witnessed 42 flight tests of 
BrahMos, with highest success  rate,” 
Dr. A S Pillai, CEO  &  MD  of  BrahMos  
Aerospace  said  in  his  welcome  
address,  referring  to  the  recent 
successful launch of the missile from 
the P-15(A) class destroyer of the Indian 
Navy. “Today, we have production orders 

worth Rs 30,000 crore.  Our company 
has realised maximum turn over with 
minimum investment,” Dr. Pillai noted, 
further adding that export of BrahMos 
will open up incredible business 
opportunities.

Mr Sergey  V  Karmalito,  Senior  
Counsellor,  Embassy  of  the  Russian  
Federation  in  India, remarked,  
“BrahMos  is  a  shining  example  of  
joint  achievements.  It has  transformed 
the  buyer-seller  relationship  to  equal  
partners  designing  and  producing  a  
high  technology weapon.”A  seminar  
on  “Military  Industry  Complex”  was  
organised  as  part  the  event,  with  
industry leaders deliberating on the 
growth of India’s defence industry and 
the roadmap ahead.

“There  is  a  large  requirement  for  the  
Indian  armed  forces  and  the  demand  
is  going  to be  worth  over  $150  billion  
in  the  next  five  years,  according  to  
estimates.  The Indian manufacturing 
sector must capture a large portion of 
this huge $150 billion market share,” Dr. 
Pillai said.

Speaking on the occasion, Shyam 
Chetty, Director, SCIR-NAL, Bangalore,  
remarked that  a cluster of industries 
should be identified to compete in the 
international defence market.

“Military  Industry  Complex  
promises  to  trigger  in  manufacturing, 

generate  employment  and ultimately 
contribute in the national development,” 
he said. Mr  J  D  Patil,  Executive  Vice  
President  (Defence  and  Aerospace)  
of  L&T  Ltd.,  said that BrahMos is the 
only JV today with 50.5-49.5 (per cent) 
partnership. 

“There are multiple users of this 
world-class system,” he added. Other  
distinguished  speakers  who  took  
part  in  the  discussion  included  Dr  
Ajit  Kalghatgi, Director (R&D), Bharat 
Electronics Ltd, Mr S Rangarajan, 
CEO, Data Patterns, Col. (Retd.) H S 
Shankar, VSM, CMD, Alpha  Design,  Mr.  
S  M Vaidya, VP & Business Head (PCS 
Division), Godrej & Boyce, RAdm (Retd.) 
S Mohapatra, ED (Production), BrahMos 
Aerospace and Mr. Alexander Maksichev,  
JMD, BrahMos Aerospace.

Earlier in the day, Dr. Kalam inaugurated 
an all-new simulation centre for the 
BrahMos air version. He also launched a 
new-look Brahmand.com web portal.

The former President unveiled 
“BrahMos Technical Compendium” a 
detailed treatise on the technicalities 
and challenges that ultimately gave 
birth to the formidable weapon 
BrahMos.Alongside,  the  distinguished  
scientist  also  launched  a  book  titled  
“BRAHMOS: The  Path Unexplored”, 
penned by Dr. A S Pillai.On the occasion, 
BrahMos Aerospace also honoured its 
industrial partners and laboratories 
associated with the Project, along with 
young scientists, achievers and other 
staff members for their outstanding 
contribution in their respective fields 
in making the missile a world-class 
weapon.

Dr. Kalam presented the BrahMos 
Excellence award, Best Innovation award, 
Best Laboratory award,  Best  Institution  
Support  award,  Best  Industry  award,  
Young  Scientist  award,  Best Employee 
award and Best Student award to the 
respective winners.

“BrahMos Day” marks incredible journey 
of world’s best supersonic missile 

Aerospace Engineers had won 
the prestigious  “Defense 
Technology Absorption Award 

2013” from Defence Research and 
Development Organisation ( DRDO). 
This is for the valuable contribution and 
support by Aerospace Engineers for the 
products used in LCA – Tejas Aircraft, 
Lakshya and Nishant UAVs.          Aerospace 
Engineers is a key developer of critical, 
high precision aircraft components 
and global supplier in aerospace and 
defense. Accredited with the prestigious 
AS 9100C, its intricate and ultra precise 
technical testing devices corroborated 
with systematic documentation have 
earned it the approval of Defense 
Research & Development Organization. 

With steady growth and 
diversification, Aerospace Engineers 

today commands a significant presence 
in themanufacturing of precision 
parts. Now totally powered by SAP by 
design implementation, Aerospace 
Engineers has manufactured about 
15,000 parts that comply with 
global aviation requirements with 
rigorous quality standards ratified 
by authorities. Aerospace Engineers’ 
Precision Parts Division (PPD) is a 
vibrant manufacturing Group having 
qualified engineers with adequate 
experience and in-depth knowledge. 
The PPD is well equipped in the areas 
of R & D, design, manufactures, repairs, 
distributes and overhaul of Metallic & 
LRU parts that extend over the entire 
helicopter & aircraft, from the engines 
all the way to hydraulic, pneumatic, 
structures and even interiors. Highly 
skilled teams at Aerospace Engineers 
have consistently delivered exemplary 
solutions to various customers over 
the years, helping them in no small 
measure to move up the industrial 
ladder. It also developed a string of 
composite items for BrahMos and 
various missile parts for Agni, Akash 
and Prithvi.

The company has also established ties 
with OEMs such as HAL, Boeing, Airbus, 
Sikorsky, Meggitt, Goodrich, TATA 

Advanced Systems, Honeywell, Snecma, 
Heico, Tyco Electronics, Eaton and Moog 
Aerospace, offering them advanced 
competent technological solutions and 
also supplying metallic and non metallic 
products to ADE, ADA, HAL, BrahMos, 
ASL, CABS, DRDL, DARE, RCI, DEBEL, 
VRDE, GTRE, etc.The company has tied 
up with Wesco Aircraft on supplies of 
bulk orders. Aerospace Engineers offers 
design, development, manufacturing, 
assembly, supply and integration 
of systems and implementation of 
projects. To tap opportunities overseas, 
Aerospace Engineers has spread its 
wings to Dallas, the USA. The company 
has participated in the NADCAP training 
program, and it has also established a 
NABL accredited Laboratory in the new 
plant launched recently. 

The company has also secured 
“Design Approval by Center for Military 
Airworthiness, Ministry of defense, 
Government of India.” (CEMILAC) 
Aerospace Engineers recently forayed 
into the development of Main Gear Box 
Lubrication Oil Pump for Helicopter, Dual 
pump for GTRE Un manned aircraft, Fuel 
Pump with Brushless motor for Light 
Compact Aircraft, Pump for Lycoming 
Engine which has secured ratification 
from Air Worthiness Authorities and 

an Award for Excellence in 
Aerospace Indigenization from 
SIATI. 

It has also developed 
Aerospace metallic hoses 
for Hydraulic & Pneumatic 
applications, Fittings, 
Connecters and Aeronautical 
precision parts. And now 
the company’s goal is to 
manufacture Elastomeric 
Bearing, Fuel Pump, Fuel Dump 
Valve, SOC and TV plunger and 
Fuel Shut off Valve, among other 
things. 

Aerospace Engineers is also 
in the process of promoting its 
new project, “SABB Aerospace 
components Private Limited” 
for manufacturing of composite 
parts for missiles.

Aerospace Engineers 
wins DRDO award

R. Sundaram,
CEO, Aerospace Engineers 

Dr.APJ Abdul Kalam, former President of India is releasing “BRAHMOS: The  Path Unexplored”, penned by Dr. A S Pillai.
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       Ohh.. to be at Farnborough !!
In three separate flight tests on 

the same day recently, Lockheed 
Martin’s F-35 Lightning II aircraft 
demonstrated air-to-air combat 
capability, completed the first flight 
test with the next level software load 
and accomplished a landing at the 
maximum test speed and drop rate.

In the Point Mugu Sea Test Range 
airspace off the Central California 
coast, an F-35B demonstrated the 
jet’s air-to-air combat capability 
when it sequentially engaged two 
aerial targets with two AIM-120 
advanced medium range air-to-air 
missiles (AMRAAM) during a Weapon 
Delivery Accuracy mission.

Flying from Edwards Air Force Base, 
an F-35A flew a 1.9 hour mission 
with the first-ever load of Block 
3i hardware and software. Block 
3i is the next level of capability 
and is planned to support U.S. 
Air Force F-35A IOC in 2016.The 
F-35C, designed for aircraft carrier 
operations, completed a landing 
at its maximum sink speed to test 
the aircraft’s landing gear, airframe 
and arrestment system at Naval Air 
Station Patuxent River, Maryland. 
“Five sorties were conducted, 
building up the maximum sink rate 
test condition of 21.4 feet per second, 
which represents the maximum 
sink speed planned for this test,” 
McFarlan said. During the tests, the 
F-35C did three arrestments, several 
touch and goes and one bolter. 

The landings were to demonstrate 
structural readiness for arrested 

landings on an aircraft carrier at sea.
Fleet-wide, the F-35 has, to date, 
amassed more than 17,000 flight 
hours, with all three variant aircraft at 
the F-35 Integrated Training Center at 
Eglin AFB, Florida, surpassing the 5,000 
sorties milestone.The F-35 Lightning 
II, a 5th generation fighter, combines 
advanced low observable stealth 
technology with fighter speed and 
agility, fully fused sensor information, 
network-enabled operations and 
advanced sustainment. 

Three distinct variants of the F-35 
will replace the A-10 and F-16 for the 
U.S. Air Force, the F/A-18 for the U.S. 
Navy, the F/A-18 and AV-8B Harrier 
for the U.S. Marine Corps, and a 
variety of fighters for at least 10 other 
countries. Following the U.S. Marine 
Corps’ planned 2015 IOC, the U.S. Air 
Force and Navy intend to attain IOC 
in 2016 and 2018, respectively.

Airshow organisers, Farnborough 
International Ltd, confirmed that the 
F-35 Lighting II will be appearing at 
the Farnborough Airshow as part 
of the aircraft’s international debut, 
after weeks of speculation. Social 
media channels went wild with the 
news with many enthusiasts excited 
to see the much-anticipated vertical 
thrust fighter aircraft fly at the show.

The F-35 Lighting II’s presence 
at the Farnborough Airshow also 
marks a unique aviation first with 
the aircraft’s VTOL (Vertical Take 
Off and Landing) predecessor, the 
Sea Harrier, also being present 
at the show.Speaking about the 

occasion, Shaun Ormrod said, “The 
Harrier has played a distinct role 
in modern aviation history, a hero 
of the Falklands War and a superb 
example of aviation technology. The 
opportunity to see the last and next 
generation of vertical thrust aircraft 
at the same venue marks a milestone 
in aviation history and possibly one 
that will never be seen again.”

The theme for the flying display 
at this year’s Farnbrough Airshow is 
100 years of aviation and will see a 
variety of historic aircraft at the show 
from the Great War Display Team and 
the BBMF (Battle of Britain Memorial 
Flight) to modern day favourites the 
Red Arrows and the RAF Typhoon 
Display Team. The exciting news of 
the F-35 will be an exciting addition 
to the line-up.Speaking about the 
flying display, Trevor Barratt, heading 
up the weekend spectacular said, 
“Farnborough Airshow in 2014 
will blow the socks off its visitors. 
We have a jam-packed, 5 hour 
programme and we are very excited 
by the line-up”.

The World famous Farnborough 
Airshow opens its doors on Saturday 
19th and Sunday 20th July offering a 
whole host of family entertainment. 
2014 sees a completely new type 
of show with a themed flying and 
static aircraft display, the launch 
of FA Live hosted by television 
celebrities Angelica Bell and Michael 
Underwood, a new automotive zone, 
General Aviation Park and other 
interactive features.

Naresh Palta, S Gopu

Amongst the Airshows being 
held around the world now 
–a-days,Farnborough and Le 

Bourget are the oldest airshows  (1948 
and 1909 respectively) and continue 
to be most prestigious and popular.  
For two neighboring countries, the UK 
and France, to be able to hold the most 
attractive aerospace centric airshows 
alternate years with high success is 
remarkable.

For Indian aerospace and aviation 
communities, Farnborough 
International Airshow 2014 (FIA 
-2014) is like Mecca.  India historically 
has had long association with the 
aerospace industry of UK.  The 
Anglo – French Jaguar International, 
Hawk advance jet trainers, Sea King 
helicopters, Sea Harriers still have 
a prominent role in Indian defence 
forces.   

Maini Group’s flagship company 
Maini Precision Products Pvt Ltd 
(MPP) has very strong partnership 
with UK’s aerospace companies. 
MPP diversified into aerospace 
manufacture in 2005 with Snecma as 
launch customer.  To name a few of 
the UK customers Eaton, Magellan, 
Marshall Aerospace, BAE Systems 
are our key customers.  Further 
partnerships are making good 
progress with a few more Aerospace 
leaders of the UK. 

Farnborough, therefore, is a good 
place to meet all these current 
customers and the potential ones 
in one location. Of course, FIA 

also provides an equally good 
opportunity to connect with 
customers from other countries as 
well.  The enviable client roster of 
MPP ranging from Indian leader 
Hindustan Aeronautics Limited 
(HAL) and the HAL–Snecma Joint 
venture to international players 
such as Airbus, Boeing, BAE Systems, 
Eaton Group , GE Aviation , Parker 
Aerospace and Safran Group bears 
testimony to its position in the 
market. 

 Not only the customers, we will 
make good use of FIA to meet our 
materials and other suppliers too.  In 
India protective process facilities still 
do not cover the complete range and 
hence the need for overseas sources.   
UK’s well established companies 
in protective process are a good 
source to explore at Farnborough.  
This year Farnborough International 
and ADS, in association with UKTI 
have provided a good venue for the 
interaction by facilitating a ‘Meet the 
Buyer’ forum at Hall 1A on 15th and 
16th July.  Maini Group would be at 
Booth No.37 on both these days.  
Given the prominence of FIA, Maini 
Group team will comprise of Gautam 
Maini, Managing Director -MPP ; 
Gopu Sundararajan,Head –Business 
Development and the co-author.

 The Aerospace Division of Maini 
Precision Products has progressed 
well over the years to move from 
bottom-of-the-rung machining to 
complex milled components for 
Airframe and aircraft systems, as well 

as Ground Support Equipment in 
the build-to-print segment.  In the 
longer term, we are exploring further 
move up the value and technology 
chain as well as to partner with 
Engineering Companies to 
participate in design to -build space. 
MPP Aerospace div has positioned 
itself for defence offsets by acquiring 
Defence Industrial Licence in 2011.   
Another group company Maini 
Materials Movement Pvt Ltd (MMM) 
is doing pioneering effort in India 
to design and manufacture eco-
friendly electric airfield support 
equipment for use in military and 
commercial aviation.  These are good 
candidates as direct offset products.  
MMM also has started manufacture 
of Tomcar, an All –Terrain vehicle for 
border management and homeland 
security, another direct offset 
product.

The Maini group also excels in 
providing 360 degree turn-key 
warehousing and material handling 
solutions for aviation environment 
from its modern manufacturing unit. 
A diversified group like us cannot 
but contribute to the society where 
it has grown. 

The first author’s first visit to 
Farnborough was way back in 1988.  
It has come a long way since then.   
Having been at the Air show a couple 
of times, the author missed it for the 
last few years.  So this year is a home-
coming again.  It would be good to 
greet lot of old industry friends and 
make new ones. 

F-35 achieves 3 major 
flight test milestones; 
will fly at Farnborough
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Rafael Advanced Defense 
Systems will present major 
combat-proven systems at 

Farnborough Airshow. The major 
products include LITENING, RecceLite , 
Recce-U, PIKE ER , NLOS and TOPLITE .

LITENING is a combat-proven 
multi-spectral airborne targeting 
and navigation pod. Designed for 
navigation and target illumination, 
LITENING significantly enhances 
day and night attack capabilities. 
Litening is one the world’s leading, 
and most widely-used electro-optic 
targeting and navigation pod. Used 
by combat aircraft, Litening provides 
easy to operate, reliable, day and night 
precision strike capability, in adverse 
weather conditions.

Mounted externally to the aircraft, 
LITENING contains advanced forward 
looking infrared (FLIR) and charge 
coupled device (CCD) sensors. High-
resolution images of the target are 
presented to the aircrew, with wide 
field of view search capability and 
precision acquisition and targeting. 
Unmatched sensor resolution enables 
aircrew to reliably detect and identify 
targets day and night, in all weather 
conditions.RecceLite is a day/night 
electro-optical tactical reconnaissance 
pod for real-time imagery collection 
and data transfer. Self-contained and 
self-cooled, the multi-sensor system 
is composed of an airborne payload, 
a wide digital data link and a ground 
exploitation station (GES). RecceLite 
is combat proven and in operation 
worldwide.

The SPIKE Family consists of missiles 
suited for land, air and sea platforms, 
multiple ranges and a variety of 
targets. 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. The spike missiles 
are operational and combat proven 
in many air forces around the world; 
among them the Italian, Dutch, Spanish 
and German and Forces.

The Spike NLOS is an electro-optically 
guided multipurpose missile for ranges 
of up to 25 km with pinpoint accuracy 
and midcourse navigation. The 
weapon system can be launched from 
land, air and naval platforms.TOPLITE is 
an electro-optical system that provides 
advanced day/night all-weather 
observation and precision targeting in 
a compact, high-stability multi-sensor 
payload.

Combat-proven, TOPLITE EOS delivers 
maximum performance in minimum 
space on aircraft, helicopters, naval 
vessels and land vehicles. TOPLITE EOS 
is a derivative of Rafael’s state-of-the-
art LITENING targeting and navigation 
pod.

TOPLITE EOS systems support 
defense and homeland security 
applications ranging from missile 
targeting and guidance for precision-
guided weapons to fire control 
and law enforcement observation. 
TOPLITE EOS provides unmatched 
performance on aerial, marine and 
ground platforms, in fixed, hovering 
and mobile configurations, under the 
most demanding conditions.

Rafael to present combat-proven 
systems at Farnborough

Cobham has appointed 
Colonel (Retired) H Shankar 
as the Managing Director 

of the company’s Indian subsidiary, 
Cobham India Private Limited.He 
replaces Lee Griffiths, the outgoing 
MD, who will be returning to the 
UK after six years of service to the 
company in India. 

Shankar is an electronics 
engineering graduate and served 
for 20 years in the Electronics and 
Mechanical Engineering (EME) 
branch of the Indian Army. He held 
a wide range of appointments 
during his Army career, including 
command of a battalion and aviation 
Maintenance Flight. 

Cobham India has close working 
relationships with key customers 
and partners such as Hindustan 
Aeronautics Limited, Bharat 
Electronics Limited and the Indian 
armed forces. 

Focusing on long-term strategic 
partnerships that create sustainable 
value to Indian industry, Cobham is 
also actively engaged in pursuing 
technical and business partnerships 
with private Indian companies. 

Cobham  
appoints new  
MD for India
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Hamad International Airport - On course 
to emerge as region’s aviation hub

opening day.
Work began in January 2005 on 

Phase One, which is scheduled to 
be completed in 2014 to handle 
an initial capacity of 30 million 
passengers a year, increasing to over 
50 million by the time the airport is 
fully operational beyond 2015.

Both runways have been completed 
as has the dredging work on site with 
60 per cent of the airport built on 
reclaimed land.

Hamad International Airport can 
incorporate a total of 41 wide body 
aircraft contact gates, together 
with over 40,000 square metres of 
space devoted to retail and food 
and beverage facilities, passenger 
lounges, and multi-story short-term 
and long-term parking.

Other features will include a new 
Emiri (royal) Terminal complex for VIP 
flights with additional hardstands, 
cargo terminal buildings, aircraft 
hangars and associated airline 
and airport ancillary features. The 
complex will include an airport hotel 
and a 100-room transit hotel within 
the terminal for the convenience of 
transfer passengers. 

Phase One – Completion 
from 2014
• A 4,850-metre runway and a 

4,250-metre runway capable of 

taking a fully loaded Airbus A380 – 
the largest passenger aircraft in the 
world.

• A 600,000 square metre three-
storey terminal with 22 remote gates 
and 41 contact gates, six of which 
will cater specifically for the A380. 
The terminal will have a capacity of 
30 million passengers a year.

• More than 40,000 square metres 
of retail facilities and food and 
beverage facilities.

• An Aircraft Maintenance Centre 
with a hangar that can accommodate 
up to 13 aircraft of different types 
at any one time, including Airbus 
A380s, A330s, A340s, A320 Family of 
aircraft, Boeing 777s, next generation 
Boeing 787s and A350s.

• A cargo facility with a capacity of 
1.4 million tonnes a year. It will have 
11 hardstand aircraft parking bays.

• A General Aviation Terminal and 
Hangar.
• A courier and mail facility.
• Three road interchanges to access 

the new airport from Ras Abu Aboud 
Road.

 Final Phase – Beyond 2015
• The addition of another 24 contact 

gates, to take the total number to 65 
– six of them will cater for the A380s.

• The further extension of the 
terminal building to 900,000 
square metres to handle 50 million 
passengers a year.

Qatar Airways is leading the race 
in redeveloping the region’s future 
aviation hub, Hamad International 
Airport ((formerly known under the 
project working name New Doha 
International Airport).

Qatar Airways, which operates the 
majority of flights to and from Doha 
International Airport, moved its entire 
operations to Hamad International 
recently. The airline is managing and 
operating the new airport.

The new facility will be the world’s 
first airport to accommodate 
unrestricted operations by all 
commercial aircraft, including the 
A380 – the largest passenger aircraft 
ever built.

The 2,200-hectare airport site, 
more than half of which is built on 
reclaimed land from the Arabian Gulf, 
combines both architectural panache 
and technologically advanced 
systems. An iconic structure, Hamad 
International Airport promises 
to offer an unrivalled experience 
for passengers, airlines and the 
local aviation community at large 
operating at the facility.

Projected for maximum 
development from 2015 onwards, the 
airport project will be implemented 
in phases, starting with Phase One 
with a cost of over US$15 billion at 
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the Wings and fuselage. These can 
carry out a variety of Weapons like 
Missiles and Bombs depending on the 
particular mission. In additions to these 
Stations can carry Drop Tanks, EW Pods 
and Sensor Pods. Some of the typical 
External Stores are 

a) Missiles- 
 Air to Air Missiles like Close Combat 

Missile( CCM) and Beyond Visual Range 
Missile( BVR), Air to Ground Missile, Air 
to Sea Missile.

b) Bombs: 
Conventional Bombs and Laser 

Guided Bombs.
  All the Weapons and Sensors are 

controlled through Stores Management 
Computer with software  embedded in 
the Avionics System. The unique feature 
of LCA Weapon System design that 
it can accommodate Weapons  from 
any source - Indian, Russian, Israeli or 
European.   

  The major Sensors aiding Weapon 
Delivery are the Multi Mode Radar, 
Litening Reconnaissance Pod ( with 
CCD Camera, IR Sensors and Laser 
Designator) and Radar Warning Receiver 
( RWR).
 
4. Safety Design of LCA: 

 Throughout the Design, Development 

and Testing Life Cycle of LCA, all aspects 
of the Safety have been taken care of 
resulting in accident free Flight Testing 
of  2610 Flights of 14 Aircrafts. Some of 
the Design and Process features related 
to Safety of LCA are:

 z Safety Analysis and 
Assessment have been carried out at the 
Aircraft, System and Subsystem Levels 
using modern Tools like Functional 
Hazard Analysis ( FHA), Fault Tree 
Analysis ( FTA), Failure Mode Effects and 
Criticality Analysis ( FMECA), Common 
Mode Failure Analysis and Fault Tree 
Analysis ( FTA). 

 z Based on the above Analysis, 
Safety Critical Systems have been 
identified and System Configurations 
and designs have incorporated 
appropriate redundancies in Systems 
and Subsystems( FCS, Avionics, 
Mechanical Systems and Electrical 
Systems).

 z Extensive Health and Status 
Monitoring of all Systems through 
USMS LRU s and Avionics have been 
incorporated with built in Amber and 
Red Warnings.

 z  Extensive  Dynamic 
Integrated Testing simulating various 
flight envelopes  on Ground Integration 
Rigs of FCS, Avionics, ECS, BMS and 
Electrical Systems have resulted in 
uncovering of  faults  before First Flight  

 P.N.A.P.Rao, Retd. Outstanding 
Scientist & Project Director (ADA)
(Email: raopnap@gmail.com)

1 Introduction: 
Indian Light Combat Aircraft(LCA- 

Tejas) is the smallest and the lightest 
Multi Role Aircraft of its class. The Single 
Engine, Compound Delta Wing, tail less 
Aircraft has latest Fourth Generation 
Plus Technologies such as Relaxed Static 
Stability, Digital Fly By Wire Flight Control, 
advanced Glass Cockpit with AMLCD 
Displays, Integrated Digital Avionics 
System and advanced Composite 
Material for the Aircraft Structure. Thus 
LCA is a technologically complex Multi 
Disciplinary Mega Project involving 
Project teams from various organisations 
in the country. Initial Operational 
Clearance of LCA in December 2013 and 
its Induction into Service with Indian Air 
Force can be considered to be a major 
technological success for the Indian 
Scientific and Engineering Community.    

  The First Flight of LCA  on 4 th January 
2001 was truly historic as this proved to 
the world that India can match the rest of 
the world in Fighter Aircraft Technology. 
In the last 13 years, the LCA team has 
made tremendous progress and 14 
Prototype  Aircrafts have carried out 2610 
Flights .  In the process the LCA team had 
to face many challenges and strive hard 
to keep up with the advances in Fighter 
Aircraft Technology  to ensure that LCA 
compares very well with other aircrafts of 

 An appraisal of the current 
status and future plans
its class. However, there are critical areas 
of Design, Technology and manufacture 
which needs attention. This article will 
examine the present status of LCA  and 
Changelings ahead to expedite the 
Program and increase the  Production 
rate. Technologies for LCA Mk2 and 
other Future Aircrafts and LCA Naval 
Variant  are  also briefly discussed.

  One of the important achievements of 
LCA team is the fact that during the total 
of 2610 Test Flights of LCA Prototypes  
till now, they has not been a single 
accident or major incident. How this is 
achieved by the Safety design of LCA is 
briefly examined with suggestions for 
improvement.

2. Fourth Generation  Plus 
Technologies of LCA:

 z  Use of Composite material 
for the Wings, Rudder and fuselage 
for reduction in weight and ease of 
manufacturing with fewer parts. 45% of 
the Structure is composite.

 z Unstable Aerodynamic 
Configuration  for high agility with 
Control Law embedded in Flight Control 
Computer for safe and better Handling 
Quality.

 z Quadra plex   Digital Fly by Wire 
System with four channel FCS Computer.

 z Integrated Digital Avionics 
System with Open System Architecture 
using commercial Standards for 
Obsolescence Management, Scalability 
and reduction of cost, weight and size.

 z Incorporation of Utility 
Services Management System (USMS) 
as part of Avionics System to Monitor 
and/or Control Mechanical Systems like 
Hydraulics, ECS, Fuel, Brake Management 
System as well as Electrical, FCS and 

Propulsion Systems.
 z Incorporation of Real Time 

Health and Status Monitoring all Systems 
through USMS as in (d) above. This is 
the one of the major Safety features of 
LCA as Amber and Red Warnings are 
provided to indicate faults/ failures. Thus 
before flight on ground or in flight early 
warning is provided to the Ground Crew 
and the Pilot about unsafe conditions of 
any System on the Aircraft.  

 z Full Glass Cockpit with Menu 
Driven Display Pages on AMLCD 
Displays. Head Up Display and Helmet 
Mounted Display for efficient Pilot 
Vehicle Interface.

 z  Efficient and safety oriented 
Software Development Process using 
CASE tools throughout SW Life Cycle. 
Object Oriented Software Technology 
with Unified Modelling Language is used 
for reduce errors and help in Change 
Management .

 z Computer Aided Tools for CFD 
Analysis, CAD for Structural Design and 
Computer Aided Manufacturing ( CAM).

 z Extensive use of Ground 
Integration Rigs for major Systems like 
FCS, Avionics, ECS, BMS, Fuel System 
and Electrical System. Dynamic Testing 
on these Rigs helped in reducing Flight 
Testing Hours and made the flights safer 
by discovering faults on ground.

 z  A modern  X Band Doppler 
Multi Mode Radar with Air to  Air,  Air  
to Ground and Air to Sea functions for 
accurate Surveillance, Tracking and 
accurate Weapon Delivery.

3. LCA as Weapon System 
 Platform: 

 To meet the Multi Role Requirements, 
LCA has seven Weapon Stations under 

 LCA - Tejas : 
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leading to safety record of all  LCA 
Flights. 

 z Use of Real Time and Cockpit 
Simulators for Safety evaluation of Pilot 
Vehicle Interface.

 z Modern Technologies and 
Tools for  Quality Control, System  
Effectiveness  Evaluation and  Design 
and Testing for EMI/EMC and Lightning 
including full scale  EMC Testing at 
Aircraft Level.

5. LCA Current Status:  
 Progress of LCA Program has been 

impressive. Fourteen(14) Aircrafts have 
flown as on June 2014.These included 
two Technology Demonstrators(TD), 
Four(4) Prototypes(PV Series), Seven 
Limited Series Production Aircrafts ( 
LSP) and one Naval Version. The decision 
to start manufacturing Limited Series 
Production Aircrafts (LSP) early in the 
Program helped in increasing the rate 
of Flight Testing. It also ensures smooth 
transition of LCA into Production. The 
highlights of the present status of the  
LCA program  is given below in brief:

 z A total of 2610 Test Flights of 
LCA have been carried out.

 z  In the year 2013, 500 Test 
Flights were conducted. This is almost 
a record for the largest number of 
Test Flights in a year  for a Fighter 
Aircraft and signifies the Reliability 
and Dependability   of LCA as a Fighter 
Aircraft and also the   remarkable efforts 
put in by the LCA Team,  Flight Test Team 
and IAF.

 z  The safety record of LCA Test 
Flights have  been remarkable in that 
there have been no Accident or major 
Incident in all the 2610 Test Flights of 
LCA. This a major achievement and this 
confirms the Aircraft Design for Safety 
has been established.

 z  Winter Trials in high altitude at 
Leh have been completed successfully. 
Similarly Hot climate and Night Flying 
Trials have also been completed. 

 z Following Weapon Trials have 
been carried out at various locations in 
India:

 i)  1000 Lb Bomb Release Trials in CCIP/
CCRP Mode.

ii) Launching of  R 73 Close Combat 
Missile(CCM) in MMR/HMDS Guided 
Mode 

iii) Laser Guided Mission with Litening 
Pod for IOC Envelope

iv) Emergency Jettisoning of Multiple 
Stores and Drop Tank ( 1200/ 800 Litr)

v) Sensor Evaluation of MMR, Litening 
Pod, HMDS, RWR, IFF, TACAN , VOR and 
ILS.

vi)  Chaff and Flare dispensation 
integrated with RWR has been 
completed.

       As a result of extensive Flight and 
Weapon Trials LCA has been  certified 
for Initial Operational Clearance ( IOC) 
in December 2013. LCA has now been 
cleared for entry of Service with Indian 
Air Force ( IAF). Production Orders 
for two Squadrons of LCA have been 
placed by IAF on HAL. These are great 
achievements of the LCA Team and 
culmination of the efforts put in by all 
the Teams at ADA, DRDO, HAL,NAL, 
National Flight Test Centre (NFTC), Indian 
Air Force ( IAF)  and a large number of 
Work Centres in India and abroad.  

    The tremendous achievements 
described above have silenced all the 
sceptics who had predicted the failure of 
the LCA Program.

6 . LCA Navy Variant : 
 Very few Fighter Aircraft programs 

have attempted to design a Naval Variant  
for  takeoff and landing on an Aircraft 
Carrier which is  derived  from  the Air 
Force version with minimum changes.  
The aim is to   have commonality  in the 
two Variants to reduce development and 
acquisition cost and time. LCA Team has 
successfully carried out this difficult task.

Tejas Naval Version has the following 
main modifications from the Air Force  
version –

 z Introduction of Leading Edge 
Vortex Controller ( LEVCON) to aid low 
speed operations from a Carrier.

 z Structural changes like 
strengthening Under Carriage and 
Arrestor Hook for recovery during 
landing on the Carrier

 z Cockpit Redesign for better 
visibility of the Cockpit during landing. 

  7. Challenges ahead for LCA 
Program:

 z Completion of Final 
Operational Clearance ( FOC) by 
December 2014. This requires extensive 
Trials on Beyond Visual Range Missile ( 
BVR) and this task appears to be feasible 
within the time frame.

 z The Production of two 
Squadrons of LCA for which IAF has 
placed orders  has to be expedited. HAL 
should nurture more sub contracting 
companies in the Private Sector with the 

necessary manufacturing and quality 
facilities so that HAL can concentrate on 
Main Assembly. Integration and Testing. 
Close Interaction is required  between 
the Design Teams in HAL, ADA , DRDO 
and  NAL with the Production Teams in 
HAL to solve Production problems.  

 z Minor modifications / 
Improvements requested by IAF have 
to be incorporated without upsetting 
the time schedule. It may be mentioned 
here the during the IOC Function then 
Chief Of Air Staff complemented the 
LCA team for incorporating most of the 
suggestions made by the IAF Teams 
for better performance and better 
Maintenance. Diagnostic Algorithms 
for easier maintenance needs to be 
introduced. This is possible as provision 
exists for such an addition in Avionics 
and other Systems. 

 z  Flight Trials and IOC/FOC of 
LCA Navy has to be speeded up. 

8. Suggestions for 
Technology Up gradation for 
LCA Mk 2 and Future Fighter 
Aircraft  Programs: 

 z a) Technologies to improve 
Pilot Vehicle Interface: Touch Screen 
Control, Voice Command System for 
non Safety Critical Controls and  Larger 
Displays possibly with OLED Technology.

 z Active Electronically Scanned 
Radar ( AESA) for Multi Beam capability, 
faster Scan and improved ECCM 
Capability.

 z Space Based GPS 
Augmentation System ( SBAS):  In Civil 
Aviation Wide Area Augmentation 
System (WAAS) is used to enhance the 
accuracy of GPS for Navigation. In India 

ISRO has established such a System 
called  GAGAN to cover the Indian Sub 
Continent and it is possible to get a 
position accuracy of 6 Metres using 
this  WAAS System. By using GAGAN, 
LCA Mk 2 and future  Fighter Aircrafts  
can improve their performance both in 
Navigation and in improving  Weapon 
delivery accuracy. 

 z  Compatibility with Indian 
Navigational Satellite System(INSS): ISRO 
is launching INSS which is the Indian GPS  
Satellite System. In addition to standard 
L5 frequency, INSS has a unique S Band 
encrypted system providing service to 
restricted users only. This can be used by 
our future  programs  so that we are not 
dependent on other countries for GPS 
Services.

 z Technologies for Landing 
in unequipped Airports under bad 
Weather Conditions: Technologies used 
in Civil Aircraft to land in poor visibility 
conditions can be adopted for our future 
programs. These include Synthetic 
Vision with Path Depiction, Enhanced 
Vision System(EVS) with IR Sensors and 
GPS Based Landing System ( GLS).

 z Changes in Avionics 
Architecture and Remote Data 
Concentrator ( RDC):  To meet the higher  
Data  Rate required  on the Avionics  Bus, 
civil standards like ARINC 664 ( AFDX) 
can be adopted as the main Avionics 
Bus. To reduce the long lengths of Wires 
from various Sensors and actuators 
from all parts of the Avionics to the 
main Avionics Computer, the concept 
of Remote Data Concentrators (RDC) 
can be adopted as in Civil Aircrafts. 
Signals from/to Sensors and Actuators 
are wired to local RDCs which convert 

these signals to Multiplexed Signal  on 
the Avionics Bus  and transmitted to the 
Main Computer. This reduces weight and 
simplifies the Architecture.

 z Multi Sensor Data Fusion 
(MSDF): With increasing number of 
Sensors and with Sensor data from 
ground through Data Links, large 
amount of Sensor Data is available 
on a modern Fighter Aircraft. MSDF 
Techniques are available which process 
Sensor Data in real time and present 
a Total Comprehensive picture about 
“Situation Awareness” and Threat 
Perception to the Pilot thereby reducing 
his Workload, improve safety and lead to 
mission success.

 z Common Aperture Conformal 
Antennas: To reduce Radar Cross 
Section and aerodynamic Drag, 
Conformal Antennas are embedded 
in the Structure. Many of the Antenna 
Functions are combined in a common 
antenna to reduce the number of 
Antennas.

 z Integrated Vehicle Health 
Management System( IVHM): This 
Technology incorporating health and  
condition monitoring, Diagnostics and 
Prognostics of all Aircraft Systems and 
Structure improves safety and reduces 
Maintenance time and cost.

 z Design for manufacturability 
and Maintainability:

 z  Earlier generation Fighter 
Aircraft designs had some problems 
in their Transition from Prototype to 
Production. Similarly earlier designs  
had problems in Maintenance which 
on some cases resulted in Safety Issues. 
Modern Aircraft  Design based on 
Design For Manufacture (DFM)  Tools 

ensure that Manufacturability factors 
are built into basic Design. Similarly 
Maintainability factors are built into the 
System and Subsystem at the design 
stage.    

 z Model Based System 
Engineering (MBSE) : Model Based 
System Engineering can be used 
throughout the System Engineering 
Phases from Requirement Capture 
to Integration and Testing. MBSE 
has benefits in the form of  reduced 
ambiguities,  improved  knowledge 
of the System, better communication 
among all Stakeholders and reduction 
of Risks. Thus MBSE helps in reducing 
Program Execution time and cost.

9. Follow up Fighter Aircraft 
Programs: 
Based on LCA  Technologies India has 

now the Capabilities to design, develop 
and manufacture  next generation 
Fighter Aircrafts including advanced 
Multi Role Fighter, Medium Range 
Combat  Aircraft and  Remote Controlled 
Unmanned Combat Aircraft. 

10 Conclusions: 
 z Induction  into service 

and Manufacture of LCA-Tejas has 
demonstrated capability of the  Indian 
Teams to conceptualise, design, develop, 
flight test and produce Fighter Aircraft   
with Fourth Generation Plus Technology 
meeting the requirements of the Indian 
Air Force. 

 z With this success India should 
consider the Export of LCA as it has 
advantages of low cost and light weight.

 z There is need to increase 
the manufacturing capacity in Aircraft 
Industry in India by bringing in 
Investments by Private companies to 
complement HAL Capacity. Private 
Public Partnership can be encouraged to 
increase the Production rate of LCA Mk 1 
& Mk 2.

 z With Technologies gained in 
LCA follow up Fighter Aircrafts should 
be vigorously pursued to keep up India’s 
lead in Fighter Aircraft field.

Note from the Author:
1) Information in this article has been 

obtained from open sources ADA/Tejas 
Web Site and Tejas IOC Brochure. 

2)  Appraisal of the Current and Future 
Plans on LCA  given in this article are 
the personal Views of the Author. 
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Materials that demonstrate 
different responses to 

varying external stimuli are 
known as “smart materials,” 
and their discovery has led 
to the creation of products 
that perform on a whole 
new level. These engineered 
materials are developed to 

perform smarter and more efficiently than their predecessors, 
allowing materials to be designed based on the products and 
environments in which they will be used. Magnetostrictive 
materials are engineered smart materials that change shape 
when exposed to a magnetic field and they have proven 
crucial for the production of transducers, sensors, and other 
high-powered electrical devices.

Engineers at ETREMA Products, Inc. design devices using 
magnetostrictive materials for defense and other industry 
applications including sensors, loudspeakers, actuators, 
SONAR, and energy harvesting devices. The unique properties 
of magnetostrictive materials—their ability to mechanically 
respond to magnetic fields and their characteristic 
nonlinearity—make designing these devices a challenge. 

Researchers at ETREMA have found that multiphysics 
simulation can be used to accurately represent the material 
properties and complex physics interactions within such 
devices, facilitating the production of the next generation of 
smart products.

Design and Simulation of Magnetostrictive Transducers
Magnetostriction occurs at the magnetic domain level as 

magnetic regions realign in response to variation in either 
magnetic or mechanical energy, causing a change in a 

material’s shape or magnetic 
state (see Figure 1). 

 For example, the 
magnetostrictive material 
iron elongates by 0.002 
percent when exposed to a 
strong magnetic field, and 
nickel contracts by 0.007 
percent under that same 
field. Terfenol-D, a “giant 
magnetostrictive material,” 
demonstrates deformations 
100 times that of iron and 

was first developed by the U.S. Navy in the 1970s. ETREMA is 
currently its sole commercial producer. 

ETREMA designs magnetostrictive transducers (see Figure 
2) using Terfenol-D—devices that convert magnetic energy 
into mechanical energy and that are critical components of 
many larger, more complex systems. To accurately model 
these complex devices, ETREMA uses COMSOL Multiphysics®. 
Their simulations include permanent magnets and coils, 
the magnetic fields created by these coils, stress and modal 
analyses of structural mechanics components, as well as heat 
transfer in the device to mitigate heat generated by eddy 
currents and hysteresis. Fully coupled models are used to 
evaluate the overall electro-mechanical characteristics of these 
transducers.

 “When we first 
began to expand our 
engineering process to 
model such devices, our 
modeling techniques 
consisted of a system 
of disjointed methods 
that included hand 
calculations, equivalent 
circuits, and single-
physics modeling,” says 
Julie Slaughter, Senior 
Engineer at ETREMA. 
“However, our decision 
to move toward a 
devices and systems 
approach coincided 
with the advent of 
multiphysics finite 
element analysis and 

we adopted COMSOL as our modeling tool for systems-
based modeling. This greatly improved our understanding of 
transducers and their design.”

ETREMA’s modeling approach demonstrates the unique 
flexibility of COMSOL Multiphysics. First, models are created 
to analyze individual physics; then, multiphysics simulations 
are built to determine how the physics interact with one 
another. This approach allows for both a targeted look as well 
as a complete picture of the physics interactions taking place 
within their devices.

Making Smart Materials 
Smarter with Multiphysics 

Simulation
What if a material could be designed to transform in response to external stimuli, exhibiting certain 
characteristics only when exposed to a specific environment?

Figure 1: Magnetostrictive 
materials change their physical 
shape in response to an applied 
magnetic field and vice versa.

Figure 2: 
Diagram of a magnetostrictive 

transducer showing the magnetic 
and mechanical components of the 
device.

 Alexandra Foley

Design Diagnosis
An overview of this design process can be seen in the design 

of a close-packed SONAR source array, which includes a 
magnetostrictive transducer at its core (see Figure 3). Not only 
are there many different material properties that need to be 
analyzed and optimized, but the transducer also contains a 
combination of electrical, magnetic, and structural physics that 
interact within the device. 

Deformation within the transducer was analyzed using 
a single-physics model in which static loads were used to 
estimate fatigue and determine if the prestressed bolts and 
Terfenol-D core would hold up against the system’s strain. The 
initial transducer design demonstrated severe bending at the 
mechanical interface between the transducer and the load, 
however further load analysis and structural optimizations 
allowed the transducer to be redesigned with reduced 
deformation and stress (see Figure 4). The model was also 
used to detect undesirable modes of vibration in the operating 
bandwidth that could affect overall performance.

 
Figure 4: Left: The initial 

transducer design shows severe 
bending in the mechanical 
interface to the load. Right: The 
redesigned model demonstrates 
reduced deformation.

Single-physics models 
were developed to evaluate 
the DC and AC magnetics 
separately. “We matched the 
electrical requirements of the 

transducer with the available power amplifiers, and evaluated 
electrical losses due to eddy currents and air gaps within the 
device,” says Slaughter. Permanent magnets were integrated 
into the transducer design to magnetically bias the material to 
enable bidirectional motion and minimize nonlinear behavior 
and frequency-doubling effects. “Stray magnetic fields in close 
proximity with the electronics can cause problems with noise 
and corrupted signals,” Slaughter explains. “We had to carefully 
consider the design of the transducer’s magnetic circuit as well 
as the placement of key electrical components to avoid stray 
magnetic flux that can interfere with the electronics.” 

Using COMSOL, ETREMA researchers were able to find a 
design that was optimized for the competing requirements 

of both the AC and DC magnetics. The models for this design 
demonstrated that the magnetic fields mainly stay confined to 
the magnetic components, thereby reducing the exposure of 
the electronics to the magnetic fields. 

Design Validation

The next step in ETREMA’s design process was to create 
fully coupled multiphysics models. “When setting up our 
multiphysics models, we use coupled equations, where 
strain is a function of stress and also of the magnetic field,” 
says Slaughter. “This is the basis of implementing coupled 
magnetostriction in COMSOL.” Using this process, Slaughter 
and her team determined how the magnetic and mechanical 
domains would interact within the device and ultimately 
predicted how the magnetostrictive material would behave 
(see Figure 5).

 

Figure 5: Magnetic fields generated from a 1-ampere input to 
the coil. Displacements are calculated using the maximum current 
input.

“For the coupled linear magnetostrictive model, our 
simulations showed that the device would perform largely 
as expected, with few adjustments needed in either the 
mechanical or magnetic aspects of the design,” she continues. 
“The magnetic fields remained confined to the magnetic circuit, 
and deformations remained minimal.”These multiphysics 
models were further validated using experimental data. “The 
models of impedance and displacement were very similar to 
experimental results,” says Slaughter. 

A Multiphysics Approach to Modeling

At ETREMA, both single-physics models and fully coupled 
multiphysics simulations have proven to be powerful tools 
for transducer design, evaluation, and optimization. The 
construction of single-physics models allows for design 
diagnosis prior to the development of multiphysics models, 
where attributing an undesired interaction to a certain physics 
type is more straightforward. Coupled models then further 
describe the way the individual physics will interact in the 
real world. Although ETREMA focuses on magnetostrictive 
materials, all transducer technologies involve coupled 
multiphysics interactions, including piezoelectric, electrostatic, 
and electromagnetic effects, and each can benefit from the 
use of multiphysics simulations.

 Finite element models can be used at different stages of 
product development: During design development, for the 
evaluation of existing products, and when it is necessary to 
troubleshoot performance issues.

Figure 3: Closely packed SONAR array, which includes a 
magnetostrictive transducer at its core. From left to right: a single 
magnetostrictive SONAR transducer; the transducer packaged 
with power electronics; and the full array, made up of 18 
transducer elements.
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Air  Chief  Marshal  Arup  Raha,  
Chief  of  the  Air  Staff  has  
said  that Indian  Air  Force,  

Department  of  Defence  Production,  
MoD  and  HAL are  working  together  
as  one  entity  towards  meeting  the  
defence preparedness  of  the  country.  
He visited HAL’s Nasik facility along 
with Mr G C  Pati, Secretary (Defence  
Production).   Dr.  R.K. Tyagi, Chairman 
HAL and Mr S Subrahmanyan, Managing 
Director (MiG Complex) accompanied 
them.

HAL officials made presentation 
highlighting special and new 
technologies in Su-30MKI manufacturing 
program, level of technology absorption, 
contribution of private vendors, status on 
establishment of facilities for Su-30 ROH 
and the road map for indigenisation.  
The focus was also on actions taken and 
support being provided to IAF by HAL 
for enhancing the serviceability of Su-
30MKI fleet.

The Chief of the Air Staff also 
inaugurated the warehouse for storing 
aggregates  and  spares  of  Su-30MKI  
aircraft  and  handed  it  over  to Airforce 

Liaison Establishment, Nasik. The 
warehouse is built by HAL, Nasik  with  
all  the  modern  facilities  required  for  
storing  all  types  of aggregates and 
spares.

The visit  covered  indigenisation  
cell,  state  of  the  art  manufacturing 
facilities  for  4.5  generation  aircraft,  
newly  established  repair  and overhaul  
facilities,  final  assembly  of  Su-30MKI  
aircraft  and  flight testing  hangar.  
The extent of technology absorption, 
indigenisation and the confidence level 
to take up ROH of Su-30MKI aircraft by 
HAL was appreciated by Chief of the Air 
Staff.

Presently,  HAL  is manufacturing the  
aircraft from  raw material  phase and  
till  date  has  produced  150  aircraft.  
HAL has manufactured approximately 
43,000 components in airframe and 
6,300 components for engines. Twenty 
six special technologies have been 
absorbed and mastered. With this, 70% 
components are now made in India by 
HAL with 100% technology absorption 
as per the contract in airframe and 
engine.

Inauguration of IAF Warehouse at HAL, Nasik.Chief of the Air Staff Air Chief Marshal, Arup Raha, Secretary Defence Production, Govt.of 
India, Mr. Gokul Chandra Pati and Dr. R.K. Tyagi, Chairman, HAL ,  Shri S. Subrahmanyan, Managing Director (MiG Complex) also seen.

ILA 2014, Berlin Airshow covered all 
aspects of the aerospace industry and 
was a major attraction for the public.  
1,203 exhibitors from 40 countries 
displayed the industry’s entire range of 
current high-tech products and research 
and development projects. Exhibitor 
numbers were the second-highest in 
the 105-year history of the ILA. Some 
227,000 trade visitors and members of 
the public flocked to the 250,000 square-
metre venue, Berlin Expo Center Airport. 
At 120,000 the number of trade visitors 
remained at a high level and stable.

ILA 2014 was opened by Germany’s 
Federal Chancellor Angela Merkel and 
Lütfi Elvan, the Minister of Transport 
of Turkey, this year’s partner country. 
A number of members of the German 
cabinet also attended the ILA: the Vice 
Chancellor and Federal Minister of 
Economics and Energy, Sigmar Gabriel, 
the Federal Minister of Defence, Ursula 
von der Leyen, and the Federal Minister 
of Transport and Digital Infrastructure, 
Alexander Dobrindt. High-ranking 
delegations from Germany and from all 
over the world also attended the ILA.

One of the main highlights was the 
Space Pavilion, which provided trade 
visitors and the public with graphic 
illustrations of the benefits that space 
research provides for mankind. In the 
presence of Federal Chancellor Merkel, 
representatives of the European Space 

Agency (ESA) and Airbus Defence and 
Space signed the initial contracts that 
usher in the next development phase for 
the impending series of MetOp weather 
satellites.

As the largest individual exhibitor 
at ILA 2014 the German armed 
forces (Bundeswehr) presented their 
capabilities with a wide-ranging display 
of products and services. Senior buyers 
made advance bookings for over 
1,000 meetings with customers at the 
International Suppliers Center (ISC), 
which proved an effective marketing 
platform for the entire supply industry.

The ILA is coorganised by the German 
Aerospace Industries Association (BDLI) 
and Messe Berlin GmbH. Dietmar 
Schrick, Managing Director of the BDLI, 
said: “This year the ILA attracted the 
second highest number of participants 
in its 105 year history. Once again the ILA 
maintained its position in competition 
with the leading international aerospace 
trade shows, with a concept that focuses 
on the trends and main themes of our 
high-tech sector. 

In particular, over the past few days 
the ILA has proved its effectiveness 
as a platform for a dialogue between 
decision-makers and experts from 
industry, politics, the military, science 
and research, from this country and 
abroad.”

Dr. Christian Göke, Chief Executive 

Officer of Messe Berlin GmbH, said: 
“With its innovative products the ILA 
features the latest achievements of the 
domestic and international aerospace 
industry. The excellent infrastructure 
provided by Berlin Expo Center Airport, 
which facilitates the staging of aviation-
related events of the highest level, has 
contributed decisively to this success.” 

During the air show some 300 aircraft 
were on display, on the ground and in 
the air. Among them were giants of the 
skies such as an Airbus A380, a Boeing 
747-8, an Airbus A350 XWB, which for 
the first time was shown on the ground 
at a European air show. Also on display 
were an A400M, Europe’s most modern 
military transporter, and an Antonov 
An-124, the world’s largest production 
transport aircraft. 

Airbus presented its fully electric, 
experimental demonstration aircraft, the 
two-seater E-Fan, to the German public 
for the first time. With the Patrouille 
Suisse (7 Northrop F-5E Tiger II’s) and the 
German debut of the Breitling Jet Team 
(8 L-39C Albatros), the programme for 
the public featured two internationally 
renowned teams this year. Spectators 
were also fascinated by demonstration 
featuring individual combat aircraft, 
including the Eurofighter, F-16, MiG 29 
and GRIPEN, the ‘Willfire’ demonstration 
of the Bundeswehr’s capabilities, and 
classic aircraft from aviation’s past.

Mitsubishi Aircraft Corporation 
took delivery of the first 
PurePower PW1200G engine 

at the Mitsubishi Regional Jet’s (MRJ) 
final-assembly factory in Aichi Prefecture, 
Japan. Pratt & Whitney shipped the 
PurePower engine in preparation of 
being mounted on the first MRJ flight 
test aircraft.

The delivery of the engine marks a major 
milestone toward MRJ’s completion, 
accelerating the final-assembly process 
with components. Pratt & Whitney 
shipped the PurePower 1200G engine 
from the Mirabel Aerospace Centre in 
Mirabel, Quebec, Canada.

P&W’s PurePower PW1000G series, 
with its unique Geared TurbofanTM 
technology, delivers significant operating 
cost and environmental benefits through 
increased efficiency. The engine’s low-
pressure system operates at higher 
speeds for peak efficiency, while the 
fan operates at slower speeds for both 
optimum efficiency and significantly 
less noise. Pratt & Whitney designed the 
PW1200G engine exclusively for the MRJ.

IAF warehouse at HAL, 
Nasik inaugurated

 Defence Minister Shri Arun Jaitley laying the  foundation stone for HQ Integrated Defence Staff (IDS) Building Complex at 
Mehramnagar, Delhi Cantt. Chief of Army Staff General Bikram Singh, Chief of Naval Staff Admiral R K Dhowan, Chief of Air Staff, 
Air Chief Marshal Arup Raha, DefenceSecretary Shri RK Mathur and CISC Lt Gen Anil Chait also seen. 

Mitsubishi 
takes delivery 

of engine

Continued success for ILA 2014
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DRDO is upbeat on its missile 
programme and rightly so. 
Several countries have expressed 

interest to acquire missiles developed by 
India, which is now proposing to embark 
on laying down a policy framework to tap 
this export potential.

Avinash Chander, Scientific Advisor to 
Defence Minister and Director General 
of Defence Research and Development 
Organisation, says export of missiles 
is a new area that India is exploring. 
“The new government is also keen on 
building up the export potential (of 

defence products). There has been a lot 
of interest shown by many countries on 
our missiles”, he said. “We have to lay 
down policy norms and methodologies 
how to work out (tap export potential 
of missiles. We are confident we will 
be soon working on this” According 
to DRDO officials, Akash and Prahaar 
missiles can be easily exported, as also 
BrahMos (developed in a joint venture 
with Russians) for which a lot of countries 
have shown interest. “Our future missiles 
that we are developing…..that will have 
lot of (export) potential”, an official sa

 DRDO is working on a programme to 
extend the range of surface-air-missile 
beyond 200 kms. “We need to have ship-
launched, sea-launched, air-launched, 
submarine-launched cruise missiles. 
India needs supersonic air-launched 
cruise missiles. India needs hypersonic 
transportations systems and these are 
the various segments in which we are 
operating (working on)”, Chander said. 
“Of course, we are working on anti-
radiation missiles”. “Our aim is that by 
2020, India will be fully autonomous in 
missile capability. 

We are covering the entire gamut 
of needs (in the area of missiles)”.
Chander said defence procurement 
from indigenous sources has gone 
up in recent years and it’s no longer 
the case that imports account for 
70 per cent of the country’s defence 
hardware procurement. “We have done 

an assessment. In the last seven years, 
whatever approval has been given by 
the Government, out of the total…more 
than 50 per cent are for indigenous 
procurement. So, our self-reliance index 
today is above 50 per cent”. 

He also underlined the need to keep 
in mind export thrust and export 
planning while developing defence 
products. “That’s what the thrust we are 
expecting the new government to give 
us”, Chander said. Brazilian firm Embraer 
has come forward to have a joint 
venture company with India to produce 
advanced early warning aircraft that can 
be marketed in Latin America, he said. 
Under the proposal, it would be DRDO’s 
mandate vis-à-vis the electronic suite to 
be fitted into the Embraer aircraft. 

DRDO is also planning to support 
setting up of centres of excellence in 
cutting edge technologies such as 
robotics, advanced propulsions and 
materials in 5-6 university campuses 
in the next three-four years, Chander 
added. Meanwhile, DRDO-developed 
ASTRA BVR-Air-to-Air Missiles was 
recently tested successfully from Su-
30MKI by the Indian Air Force from a 
naval range off Goa.

 The launch conducted from over 6 
km altitude was a control and guidance 
flight which successfully demonstrated 
interception of an electronically 
simulated target at long range.  Both 
tests – the latest one and earlier 

DRDO upbeat on export 
potential of missiles     

Dr.Avinash Chander, 
DG DRDO and Scientific Adviser to the 
Defence Minister

November 18 & 19
Ottawa Convention Centre
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To address an emerging market 
demand for more personal 
service with a new line of 

business jets, Embraer developed their 
version of the Very Light Jet, the Phenom 
100.

Background
To meet its unique design and 

performance objectives, Embraer 
required systems and components 
that offered higher performance, 
lowerweight, lower noise, lower heat 
generation and higher reliability … all at 
an affordable cost.

Challenges
In response to the requirement 

and the technology challenge, Eaton 
engineering designed an innovative 
hydraulic power generation system that 
utilizes simple, rugged components 
allintegrated into a compact reliable and 
lighter weight package.

 
Solution
The assembly includes a permanent 

magnet DC motor, fixed displacement 
vane pump, filters, sensors, ground 
service access ports and a rolling 
diaphragm reservoir, and is mounted in 
the nose of the aircraft. A stand-alone 
accumulator rounds out the hydraulic 
power generation system, which 
supplies fluid power to activate the 
versatile new aircraft’s landing gear and 
the anti-skid brakes.

During normal operation, the electric 
motor drives the pump when system 
pressure is below a preset low limit and 
charges the accumulator to the preset 
high limit. At this point the motor 
stops, and the accumulator continues 
to silently supply hydraulic power to 

the system. This concept is especially 
suited to the unique requirements 
of small business jets, and results 
in reduced cabin noise, power 
consumption and heat generation 
compared to traditional continuously 
running variable displacement piston 
pump systems. This also ultimately 
saves fuel and operating cost for the 
owner.

Results
The components that make up the 

power pack are designed specifically for 
light jet applications.

The electric motor is a highly efficient 
and reliable permanent magnet design 
that will operate for years without 
maintenance. The vane pump, compact 
enough to fit in the palm of one’s hand, 
is adapted from Eaton’s proven line of 
rugged fuel pumps that are used in 
numerous turbine engines. 

The unique rolling diaphragm reservoir 
provides frictionlesspiston movement 
energized by a light spring, and does 
not require any bleed air or a heavy 
barrel housing and bootstrap cylinder. 
The pressure and return filters, sensors, 
ground service quick-disconnects and 
pump rotating elements are neatly 
packaged into a slim manifold located 
between the electric motor and the 
reservoir.The system’s simplicity, low 
cost, low weight and high reliability 
combine to provide unmatched value 
to the prospective owner as well as the 
airframe manufacturer.

Technological Milestone
In addition to the unique Phenom 

100 hydraulic power generation 
package, Eaton also achieved a 
technologicalmilestone with the 

design of the first electronically 
synchronized flap actuator system 
specifically designed for very light 
jet aircraft application.The Phenom 
100 flap actuation system utilizes a 
brushless DC motor integrated directly 
within each actuator assembly. System 
synchronization is accomplished 
electronically, replacing the traditional 
flexshafts with lightweight electrical 
wires. Eaton developed this new 
technology to advance flap system 
application as it applies to very light 
jets to offer reduced weight, increased 
reliability and improved overall 
performance.

Phenom 100 Very Light Jet
The Phenom 100 Very Light Jet (VLJ) 

is the best-in-class. Premium comfort, 
outstanding performance and low 
operating costs are key design drivers. 
It will offer pilots and passengersthe 
comfort and style unseen in their 
categories. The relaxing ambience is 
enhanced by the size of the generous 
windows and the most ample cabin 
in its class. Onboard conveniences 
include a wardrobe or refreshment 
center, an aft cabin private lavatory 
with toiletry cabinet, and satellite 
communications.

The Phenom 100 will comfortably 
accommodate four passengers in a 
typical club seat configuration, and be 
powered by Pratt & Whitney Canada’s 
PW617F engine, with 1,615 pounds of 
thrust. Its range willbe 1,160 nautical 
miles (NBAA IFR reserves [35 min], 
with 100 Phenom 100 Hydraulic Power 
Package nm alternate), or 1,320nm 
(VFRreserves [45 minutes]) with four 
people onboard, and it will have a 
maximum operating speedof Mach 0.7. 
The airplane is designed for short field 
takeoff performance and is capable of 
flying at 41,000 feet.

The Phenom 100 successfully took its 
first flight on July 26, 2007.

Embraer Phenom 100 Very Light Jet 
is best-in-class with Eaton’s help

launch -- conducted to demonstrate 
the aerodynamic characteristics of 
the missile, have demonstrated the 
repeatability, robustness and endurance 
capability of Astra BVR-AAM as a weapon 
system. Congratulating the team, Avinash 
Chander attributed the continuing 
success of the development trials to the 
joint efforts by DRDO and Indian Air 
Force working together as team. 

He especially congratulated the Air 
Force Test team from ASTE for carrying 
out the trials in spite of the heavy 
monsoons in the west coast.

Dr.V G Sekaran, Director General 
(MSS), said that “the continuous 
success of ASTRA development trials 
is a confirmation of the maturity of 
DRDO in air-to-air missile design and 
implementation”. The air-launch trials 
of Astra BVR-AAM are going on as 
scheduled with the full support of Air 
Force and will meet all performance 
requirements of the IAF said the Project 
Director Dr.S Venugopal.

Three Akash missiles were launched 
recently by DRDO from the Integrated Test 
Range (ITR), Balasore, on tow body target 
of Lakshya (pilotless target aircraft) moving 
at “low altitude far boundary” and ripple 
mode missions.  The missiles intercepted 
the fast moving and maneuvering small 
RCS targets within small interval of five 
seconds in ripple mode. Indian Air Force 
teams operated the deliverable Akash 
missile system including targets. 

The missiles were successfully guided 
by multifunction phased array radar 
developed by Electronics and Radar 
Development Establishment (LRDE), 
a DRDO Lab, and produced by Bharat 
Electronics Limited (BEL)  The missiles 
developed by Defence Research and 
Development Laboratory (DRDL) along 
with 13 other DRDO Laboratories and 
produced by Bharat Dynamics Limited. The 
launchers were developed by R&DE (Engrs), 
a DRDO lab and produced by Tata Power 
and L&T.

Avinash Chander congratulated all the 
teams from DRDO, Production agencies 
and Indian Air Force for successfully 
organizing the event and fulfilling the 
mission objectives of the evaluation tests 
on deliverable equipment. He also stated 
that various industries across the country 
are engaged in production of Akash 
subsystems of military grade/aerospace 
quality systems and have emerged 
successfully in meeting the stringent 
requirements.

Boeing has selected Rockwell 
Collins to provide its industry 
leading micro-GPS receivers for 

the Combat Survivor Evader Locator 
(CSEL) radio system.

CSEL is the U.S. Department of Defense 
(DoD) Program of Record for Joint 
Search and Rescue. This fully qualified, 
next-generation survival radio system 
provides a survivor/evader with precision 
Global Positioning System (GPS) based 
geoposition and navigation data, over-
the-horizon communication relays, 
line-of-sight voice communication and 
beacon capabilities. Today, CSEL is in full-
rate production and providing global 
coverage for U.S. DoD forces worldwide.

“Rockwell Collins is an industry leader 
in providing anti-spoof, anti-jam, 
micro-GPS solutions for military users,” 
said Mike Jones, vice president and 
general manager of Communication 
and Navigation Products for Rockwell 
Collins. “We’ve built a strong relationship 
with Boeing over the years and we 

believe our micro-GPS receivers will 
provide unmatched capability for the 
CSEL program.” As part of the program, 
Rockwell Collins is providing its next 
generation military SAASM (Selective 
Availability Anti-Spoofing Module) GPS, 
which allows decryption of precision 
GPS coordinates. This device is the 
smallest, lightest and lowest power-
consuming SAASM GPS available today. 
It enables the creation of GPS receivers 
that provide significant size, weight and 
power reduction for military systems in 
use around the world.

More than 35 years ago, Rockwell 
Collins assisted the U.S. Air Force in 
developing GPS technology and that 
legacy continued when the company 
created the world’s first all-digital 
miniature GPS receiver under contract 
with DARPA.  Over the years, Rockwell 
Collins has produced more than 50 GPS 
products and delivered more than 1 
million GPS receivers for commercial 
avionics and government applications.

Boeing selects Rockwell Collins 
micro-GPS receivers 
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Satellites that tango, 
    using automatically generated code.

 That’s Model-Based Design.

To achieve a breakthrough 
in two satellites performing 
autonomous formation flying 
and rendezvous, engineers at 
OHB Sweden automatically 
generated verification tests 
and the final flight code 
from system models. Discover 
Model-Based Design with 
MATLAB and Simulink 
at mathworks.in/mbd

Image of satellite Tango 
transmitted by Mango.
© OHB Sweden 

®

Accelerating the pace of engineering and science

©2014 The MathWorks, Inc.

®

®

Client Name: The Mathworks
REQ #: 060414A

Title: MBD_OHB_LCI_2014_205X280
Page 4/c

Size: 205mm x 280mm

This advertisement prepared by:
Magnitude 9.6

345 W. 13th Street
New York, NY 10014

240-362-7079
Edwin_Havens@yahoo.com

MathWorks India Private Limited
9th Floor, ‘B’ Wing, Etamin Block, Prestige Technology Park II 
Marathahalli – Sarjapur Ring Road, Bangalore – 560103, Karnataka
Tel. +91-80-6632 6000           Email: info@mathworks.in  For career opportunities visit:  www.mathworks.in/company/jobs

C M Y K

Cosmos Communications  1

9
js

28063a 05.30.14 133

Q1 Q2


