High-Technology Solutions
From Frontline to Homefront
E

lbit Systems Ltd, Israel-based
international defence electronics
company, operates in the areas
of aerospace, land and naval systems,
command,
control,
communications,
computers, intelligence surveillance and
reconnaissance (C4ISR), unmanned aircraft
systems (UAS), advanced electro-optics,
electro-optic space systems, EW suites,
airborne warning systems, ELINT systems,
data links and military communications
systems and radios. The Company also
focuses on the upgrading of existing military
platforms, developing new technologies for
defence, homeland security and commercial
aviation applications and providing a range
of support services.

In its consolidated results for the fourth
quarter and full year ended on December
31, 2015 Elbit Systems Ltd has reported
improvement in key year-over-year business
parameters: Backlog of orders at $6.6 billion;
Revenues of $3.1 billion; Non-GAAP net
income of $242 million; GAAP net income
of $203 million; Non-GAAP net EPS of $5.67;
GAAP net EPS of $4.74.
Bezhalel (Butzi) Machlis, President and CEO
of Elbit Systems, said: “We are pleased with
our solid 2015 results. We saw growth in
revenues, strong cash generation as well as
an increase in net profit, driven by improved
margins across the business. Furthermore,
we ended the year with a record backlog
standing at $6.6 billion. The solid increase in
our backlog over the past few years has led to
the current growth trend in revenues, while
the efforts we have taken to ensure efficient
operations and enhance synergies among
our business units have enabled us to steadily
improve our profitability. All this indicates a
strong and healthy business going forward.”
“In 2015, we witnessed a strong renewal
of interest in our technologies and defence
solutions in Europe, recently winning a
number of important contracts in the region,
which creates the potential for additional
growth in this important market. Our results
also reflect strong performance in AsiaPacific, a region with emerging defense
requirements that has been a strategic focus
for us in recent years,” Bezhalel (Butzi) Machlis
added.
Revenues for the year ended December 31,

2015 were $3,107.6 million, as compared to
$2,958.2 million in the year ended December
31, 2014. The leading contributors to the
company revenues were the airborne systems
and C4ISR systems areas of operations. The
increase in the land systems area of operation
was primarily due to increased revenues from
tank fire control systems and electro-optic
night vision systems sold to Asia-Pacific.
Revenues from C4ISR systems decreased
slightly due to decline in sales of command
and control systems, mainly for homeland
security applications in Latin America.

On a geographic basis, the increase in
revenues in Asia-Pacific was mainly due to
increased sales of tank fire control systems
and electro-optic night vision systems to this
region. The decrease in Latin America was a
result of lower sales of command and control
systems, mainly for homeland security
applications.
The increase in marketing and selling
expenses in 2015 was mainly related to the
mix of countries and types of marketing
activities for projects in which the company
invested our marketing efforts.
Backlog of orders for the year ended
December 31, 2015 totaled $6,564 million, as
compared to $6,265 million as of December
31, 2014. Approximately 68 per cent of the
current backlog is attributable to orders from
outside Israel. Approximately 68 per cent
of the current backlog is scheduled to be
performed during 2016 and 2017.
Last December, the company was awarded
an approximately $200 million contract from
the Swiss Federal Department of Defense,
Civil Protection and Sport, for the supply
of Hermes 900 HFE (Heavy Fuel Engine)
Unmanned Aircraft Systems (UAS) and an
advanced ground segment for command,
control and communications. The contract,
to be performed over a four-year period,
follows the DDPS June 2014 announcement

NEW TOOLS FOR NEW RULES

about Elbit Systems selection as the preferred
supplier for the UAS 15 new reconnaissance
drone program.
It was also awarded a contract to supply
commercial
multi-spectral
infrared
countermeasures (C-MUSIC™) systems to
be implemented onboard a wide body
jet aircraft of a country in the Asia-Pacific
region. The contract, valued at approximately
$26.5 million, will be performed over a twoyear period. Its wholly-owned subsidiary,
CYBERBIT Ltd, was awarded a contract to
provide the Switzerland-based company
RUAG Defence, with CYBERBIT’s CyberShieldCyber Security Trainer and Simulator (T&S),
which will be supplied in 2016.
A contract from an Asia-Pacific country to
supply a comprehensive airborne solution
for use in intelligence, surveillance, target
acquisition and reconnaissance (ISTAR)
missions was also signed. The contract,
valued at approximately $50 million, will be
performed over a three-year period by Elbit
Systems’ ISTAR Division, which will be the
prime contractor for this program.
It was awarded a contract by the
Directorate of Production and Procurement
of the Israeli Ministry of Defense valued at
approximately $70 million for the supply
of Electronic Warfare (EW) systems. The
systems, developed and manufactured by
Elbit Systems EW and SIGINT - Elisra Ltd., to
be delivered over a five-year period, will be
installed on board all types of Israeli Air Force
fighter jets.
In January 2016, CYBERBIT was awarded a
contract to provide an Asia-Pacific country
with CYBERBIT’s CyberShield-Cyber Security
Trainer and Simulator.
In February 2016, Affinity Flying Services
Limited, its UK joint venture with Kellog,
Brown and Root Limited, was awarded a fixed
price contract for the support of Ascent Flight
Training (Services) Limited, in the delivery
of the UK Military Flight Training System
program for the UK Ministry of Defence.
Elbit Systems and KBR, each holding a 50
per cent share in Affinity, will evenly support
and benefit from the program. Revenue
for Affinity associated with this program is
estimated to be approximately £500 million
($713 million) over an 18-year period.

Visit us at
DEFEXPO, INDIA 2016
Israel Pavilion, Stand 1.1.2-D

The New Force Multiplier at Sea

Seagull™ - revolutionizing the dynamics of MCM & ASW warfare
Based on Elbit Systems' extensive operational experience in unmanned systems,
we are proud to introduce the Seagull - a multi-mission Unmanned Surface Vessel (USV)
system. Seagull is a force multiplier for Mine Counter Measures (MCM) and
Anti Submarine Warfare (ASW), delivering stand-off enhancement for naval
operations while reducing risk to human lives and operating costs. The Seagull system
includes two organic USVs incorporating switchable mission payload suites operated
and controlled in concert by one Mission Control System (MCS) from manned ships
or from shore, making it a smart choice for MCM and ASW missions.
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Navy Enhances Ship
Building Capability

T

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

MDL
MDL has undertaken the ‘Mazdock
Modernisation Programme’ at a cost of
Rs.966.88 Crore (out of which Rs.846.20
Crore was provided by Government of
India and the balance Rs.120.68 Crore
was from MDL’s internal accruals). In
the last two years Government of
India has provided Rs.157.32 Crore to
MDL for modernization activities. The
modernization included creation of
Module Workshop, 300 Ton Goliath Crane,
New Wet Basin and Cradle Assembly
Shop. MDL, with the completion of the
modernization programme is aiming for a
paradigm shift in Warship construction i.e.
construction from unit assembly to block
assembly enabling ‘Integrated Modular
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Construction’. This would substantially
reduce the construction / building periods.
Post modernization, the
capacity of outfitting has increased
from hitherto 3 Warships to 5
Warships and from 3 submarines
to 6 submarines. The submarine
building capacity is being further
enhanced by constructing additional
submarine related infrastructure.

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

Modern hull shop, upgradation
of TRIBON ship design software,

augmenting capacity of inclined
berth, shipbuilding shop etc.

l

Goliath Crane of 250 Ton capacity.

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

l

Module Hall, Paint Cell & Equipment.

Post modernisation

l

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

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

l

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

l

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

l

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

l

Augmented material handling & crane
capacity (addition of new workshop
cranes from 5 Ton to 80 Ton capacity).

l

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

l

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

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

I

srael Aerospace Industries (IAI)
introduces the Green Dragon, the
newest members of its family of
Loitering Munitions at DEFEXPO India 2016.
IAI’s family of loitering munitions also
includes the Green Dragon- a tactical,
low-cost system, designed to provide
small ground and special operations units
with significant situational awareness and
firepower in a compact envelope. Green
Dragon is a silent, all electric munition
with up to two hours of loitering time,
during which its operator can collect visual
intelligence of surrounding areas in a

range up to 40 km. This product can locate,
acquire and dive on operator designated
targets with a warhead of nearly 3 kg and
extremely high accuracy (better than 1 m
CEP). The Green Dragon is launched from a
sealed canister. As many as 12-16 units can
be carried on a small vehicle and launched
upon request. The operator has a small
tablet-sized control panel and a tactical
low-power datalink to the system. The
Green Dragon operator has a built-in “abort
and go around” capability to prevent
unnecessary collateral damage or mistaken
targeting. The unique combination of
silent operation, long mission endurance,
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long-range communication and pinpoint
accuracy, coupled with secured “in
canister” logistics, makes the Green Dragon
an ideal cost-effective weapon.
Boaz Levi, IAI Corporate Vice President
and General Manager of the Systems,
Missiles & Space Group said: “IAI is
introducing new loitering munitions,
intended to update and complement our
already successful product line. This new
tactical product serves to strengthen the
capabilities of small tactical infantry and
special operations units, with a special
emphasis on solving operational problems
in urban areas.”

Interoperability prevails here.

At Rockwell Collins, we deliver secure, networked communication that military forces
around the world rely on for greater situational awareness. In the face of rapid technological
advancements and limited bandwidths, our affordable, advanced and integrated solutions
deliver data, imagery, voice and video to any platform, in any domain. Give your forces the
power to connect.

Enhanced situational awareness
Seamless coordination
Rapid response

Visit us at Defexpo India, hall 3, stand 3.2.2-A.
rockwellcollins.com/prevail
© 2016 Rockwell Collins. All rights reserved.
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Effective Partnership, Key to Thales

Antoine Caput
VP & Country Director - India, Thales
Cooperative partnerships with public
and private industries in India have been
your main course of action. How far this
has contributed to your growth in this
country?
Thales’ strategy is in line with the Indian
government’s policy of ‘Make in India’ to
develop the industrial defence base of the
country. Our association with HAL and JVs
with BEL, Samtel and L&T Technology Services
are a testament to it. Through our ‘Go to India’
approach we have been co-operating with
the Indian private sector to build transfer of
technology and supply chain partnerships to
fulfill our growth plans for the market.
How is your association with HAL?
Thales and HAL have been long-term
partners, working closely together for over 50
years now. Thales has been associated with
HAL in providing airborne avionics, mission
systems and equipment for several fixed
wings, rotary wings, transport military aircraft
and upgrade programmes. One of the key
programmes, the Mirage 2000 upgradation,
that we are undertaking together with
Dassault Aviation is a fine example of our
association with HAL. We will continue to
develop our partnership with HAL through
supply, co-development or transfer of
technology to jointly address the growth of
Indian defence aerospace market.
What about your other partners?
With Bharat Electronics Ltd, a JV company
was incorporated in August 2014 as BELThales Systems Limited. Thales holds 26%
equity in the joint venture, while BEL holds
74 % of the stake. The JV is dedicated to the
design, development, marketing, supply
and support of civilian and select military
ground based radars for both Indian and
10

Present in India since 1953, Thales today has over
300 employees working with its wholly-owned Indian
subsidiary - Thales India Pvt. Ltd. Headquartered in
New Delhi, Thales has other operational offices and sites
that are spread across Hyderabad, Bengaluru, Chennai,
Mumbai, among others. Since the beginning, Thales has
been playing an essential role in India’s growth story
by sharing its technologies and expertise in defence,
transportation and aerospace sectors. In this conversation
Antoine Caput, VP & Country Director, India, Thales
provides the details of the Company’s operation in India.
international markets.
Thales signed a JV agreement with Samtel
in 2008 to locally develop and produce
helmet mounted sights and displays, military
avionic and airborne sensor systems for the
defence market in 2008. Samtel Avionics
Limited holds 74% of the stake and Thales
26%. The JV is fully operational and the facility
is in Noida. The production of displays for the
Mirage 2000 upgrade programme by this JV
will pave the way for future opportunities
to serve local and export markets. In June
2014, Thales and L&T Technology Services
formed a JV with a view to develop software
engineering activities in India, particularly
in the avionics domain. L&T Technology
Services purchased 74% of the equity capital
of Thales Software India Pvt. Ltd. By retaining
26% equity stake, Thales helps the company
to develop the latest trends in the avionics
industry, one of its core businesses.
In your words what are going to be the
latest trends in the aerospace industry?
As one of the world’s largest suppliers in
the aerospace sector, Thales is a renowned
leading supplier of avionic suites, onboard
instruments and functions for all major
global air-framers.
The global indicators in passenger and
market growth point to a continued strength
of the avionics sector, with increases in the
mid-single digits. Along with this comes the
need for continued investment in aviation
policy, infrastructure and technologies
in order to maintain capacity in excess of
growing demand. This demand drives an
ever expanding requirement for new build
aircraft and new programmes, in order
to meet the challenges of improved fuel
economies and the latest flight management
and navigation systems. Thales is regarded
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amongst the very top OEMs and service
providers in the market, through its activities
in both civil and military avionics, electrical
systems, IFE and Connectivity as well as
training and simulation systems.
In the Indian civil aerospace market, Thales
has had numerous successes with retrofit
of avionics and In-Flight Entertainment
(IFE) to Air India (Airbus and Boeing fleets),
Critical avionics to IndiGo and Jet Airways
and Navigational aids to Airport Authority of
India, among others.
In November 2015, IndiGo, India’s fastestgrowing low-cost carrier, extended its longterm maintenance agreement with Thales
for its growing fleet of Airbus A320 aircraft.
The contract covers avionics maintenance
for a fleet of up to 250 aircraft, including the
A320neo.
How do you see the business for Thales
in India in the coming years?
Being a global technology leader in
diversified sectors, Thales seeks to fortify
its presence across India, focusing on local
needs while keeping its global expertise
intact. To address the region’s needs and
foster growth, Thales proactively explores
business opportunities across the domains
including defence, ground transportation
and security in which it operates.
We will continue to closely follow the
requirements of the Indian Armed Forces
and participate in all relevant opportunities
that will come up. Thales stays committed
to India, contributing to the ‘Make in India’
policy and the growth of Indian defence
sector by sharing technology and expertise
with its Indian counterparts. Going forward,
we are planning to ramp up our supply chain
in India and build a sustainable ecosystem of
partners here.
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Krasny Marine: pursuing
self reliance in defence

‘K

rasny Marine Services Pvt. Ltd’ (KMS),
a company providing service support
to the nation in the field of defense
equipment maintenance has successfully
completed two decades of operation.
Established in 1995, Krasny Marine is the first
private sector initiative in the field of defense
equipment maintenance, when this sector
was an exclusive preserve of the public sector
companies and defense establishments. It is
also the first company in the country formed
under the ‘SEMFEX scheme’ [Self Employment
Scheme for Ex servicemen] in the year 1995,
with a business model of ‘harnessing the
unutilized core competence of ex- servicemen

Delhi
Ashok Iyer
E-mail : ashok.iyer@aeromag.in

Cdr. VG Jayaparakasan
MD, Krasny Marine Services Pvt. Ltd

“Serve to Grow, Grow to Serve”

Mumbai
P. A. Augustine
Email : info@aeromag.in

to service the highly technical naval equipment.
With the turnkey refit of Indian Coast Guard
ship Vivek, Krasny became the front runner
among the private sector ship repair yards.
In 1998, Kransy Marine created the first IndoUkrainian Joint Venture in India in private
sector aimed at providing front line product

Mr Naveen Jayaparakasan
Joint MD, Krasny Marine Services Pvt. Ltd
support for the state of the art ‘Orion family
of Gas turbine control systems installed on
board 1241RE class of missile boats of the
Indian Navy. This JV, Yugsudo Engineering

Services Pvt Ltd. was the first private company
to undertake turnkey modernization of Orion
control systems on the 02 indigenously built
missile boats in India at Mazagaon Docks Ltd
and Goa shipyard, Goa.
Yet another first initiative by a private
company for establishing local expertise
for repair of Russian origin naval military
avionics in the country has come from
Krasny Marine in 1998 with the creation of
a state of art Avionic Repair Center at Goa.
Another achievement of Krasny Marine is the
award of coveted accreditation by CEMILAC
(Center for Certification of Airworthiness
of Military Aircraft) for repair of military
avionic equipment of Russian origin in the
Year 2001, first of its kind to a private sector
company. The formation of the first ever
Indo- Russian JV in the private sector with
a world renowned Russian Govt. company,
Concern Avrora Corporation in July 2001 has
laid another mile stone in the path of Krasny
Marine. This JV, Avrora India Marine Systems
Pvt Ltd., created through path breaking
initiatives in Russia, was subsequently
instrumental in supplying high technology
control systems for India’s prestigious stealth

frigate Project –P17 as also the indigenously
built Large Landing Craft of the Indian Navy.
For Krasny, 2005 has been a historic period
with formation of the world’s first ever Joint
Venture for defence equipment servicing on
public private partnership model. This JV was
established by equity participation of 07 elite
Govt. defense equipment manufacturers &
M/s Rosoboronexport, the sole canalizing
agency for military equipment of the Russian
federation and Krasny Marine Services
from the Indian side. This JV also has the
outstanding distinction of having been
approved through a ‘Presidential decree ‘ of
the Russian Federation as also by the ministry
of defence India. With its motto, “Serving to
Grow & Growing to Serve”, Krasny is today
the most preferred ship repair yard for the
Indian Coast Guard, successfully undertaking
electrical & electronic package of 18 vessels,
emergency dry docking of 08 vessels and
wholesome refit of 08 vessels. Krasny is
today the only Indian ship repair yard to
have successfully undertaken simultaneous
turn-key refits of 03 Coast Guard ships at 03
different ports in India and to complete all of
them on or before schedule.
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DMG MORI
in Another Record Year
T

he DMG MORI group can look
back on a good financial year 2015.
Under volatile market conditions,
it succeeded in generating the best result
and the highest sales revenues in the
company’s history.
Sales revenues compared to the previous
year rose by 3% to € 2.3 billion and EBIT to
€ 185.9 million (+2%). EBT rose by 24% to €
217.3 million.
Sales revenues were the highest in the
company’s history with € 2,304.7 million.
This was € 75.7 million or 3% above the
record level of the previous year (previous
year: € 2,229 million).
International sales revenues increased
by 6% to € 1,542.6 million; domestic sales
revenues amounted to € 762.1 million.
Export share was 67% (previous year: 65%).
DMG MORI group could again improve
its key earnings figures over the previous
year and achieve the best result in the
company’s history: EBITDA rose by 5%
to € 243.1 million (previous year: € 232.5
million); EBIT amounted to € 185.9 million
(previous year: € 182.6 million). EBT rose
by 24% to € 217.3 million (previous year: €
175.3 million). EBT was influenced positively
in the fourth quarter by a one-off effect
of profit (€ 37.8 million) received from the
sale of shares held in DMG Mori Company
Limited.
Nonetheless, EBT rose by € 4.2 million
to € 179.5 million, even without this
extraordinary effect. Annual profit in the
group reached € 159.6 million (+32%;
previous year: € 121.1 million). It has
thus achieved the highest values in the
company’s history in all key earnings
figures.
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Equity rose by € 91.4 million to € 1,357.5
million (previous year: € 1,266.1 million).
The equity ratio was 59.4% (previous year:
56.8%). On 31 December 2015, the group
employed 7,462 employees including
320 apprentices (previous year: 7,166
employees). The number of employees
rose by 296. In the “Machine Tools”
segment it has primarily hired new staff
at our location in Ulyanovsk. The growing
division Advanced Technologies at SAUER
GmbH had received additional staff.
The number of employees in the
“Industrial
Services”
segment
was
increased in particular at our local sales
and services companies in Germany, Africa,
India, Italy and France, as well as at the
DMG MORI Spare Parts.
The share of DMG MORI AKTIENGESELLSCHAFT proved relatively stable in the
course of the year in comparison to the
volatility in the capital markets. Over
the year, the security showed a plus of
61.2% and ranked 3rd place with this share
performance in the MDAX. The MDAX
increased by 22.5% in the same period.
With the announcement of the voluntary
public tender offer from DMG MORI
COMPANY LIMITED on 21st January 2015,
the share noted a jump in the stock price
to € 28.82 (+12.6%). At the time of expiry
of the voluntary public tender offer on 13
April 2015, DMG MORI COMPANY LIMITED
held an initial majority stake of 52.5 %.
As part of its publication of its
consolidated financial statements 2015,
DMG MORI COMPANY LIMITED announced
on 10 February 2016 that its shareholdings
amounted to 60.67% as of 31st December.
Year 2016 opened with a share price of €
37.05 (4 Jan. 2016). At the moment, shares
are quoted at € 37.17 (XETRA-based closing
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price on 7 March 2016).
Market capitalisation rose in the reporting
year by € 1,149.2 million or 62% to € 3,001.4
million (reference date: 30 Dec. 2015) and
thus achieved the highest value in the 145
year history of the company.
Outlook for 2016
The
German
machine
tool
industry started the year 2016 with
cautiously positive expectations. VDW and
Oxford Economics expect growth of 4.1%
for the worldwide machine tool market.
For the first quarter 2016, we are
expecting order intake of around € 600
million. For the year overall, the Company is
planning slightly higher order intake than
in the previous year. In the first quarter
2016 we are expecting sales revenues
approximately at the previous year’s level;
for the year overall, it is again planning
sales revenues of around € 2.3 billion. In
the first quarter EBT will be slightly below
the previous year’s level; for the year overall
the result will probably be significantly
below the high level of the previous year.
For the financial year 2016, it still expects
a volatile economic development overall.
Together with our Japanese partner DMG
MORI COMPANY LIMITED, it is in a strong
strategic position to successfully tackle the
challenges ahead.
Financial Year 2015 Performance
Sales revenues rose by 3% to € 2,304.7
million (previous year: € 2,229.0 million)
EBIT rose to € 185.9 million (previous year:
€ 182.6 million)
Earnings before taxes (EBT) added 24% to
reach € 217.3 million (previous year: € 175.3
million)
Annual profit increased by 32% to € 159.6
million (previous year: € 121.1 million)
Proposed dividend: € 0.60 per share
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CSIR- NAL : A leading Indian
Aerospace R & D Institution
Established in 1959,
CSIR-NAL is a hightechnology oriented
institution focusing on
advanced disciplines
in aerospace and has
a mandate to develop
aerospace technologies
with strong science
content, design and build
small and medium size
civil aircraft and support
all national aerospace
programmes. It has many
advanced test facilities
recognized as National
Facilities. These are not
only best in the country
but are also comparable
to other similar facilities in the world. NAL’s committed
efforts over the past five decades have resulted in achieving
expertise and core competencies in many of the disciplines
in aeronautics. It has always readily accepted challenges and
delivered programme-critical products and technologies
and has become the preferred destination for almost all
the mission-mode aerospace programmes in the country. It
would not be improper to say that LCA Tejas development
would have been difficult without NAL’s contributions and
that every major aerospace programme of DRDO and ISRO
has some significant contributions from CSIR-NAL.
CSIR-NAL had participated in the earlier editions of India
Aviation and showcased most of its critical technologies
which received appreciation from one and all for its significant
contributions in the national civil aeronautics sector. In line
with the present theme of the event “India’s Civil Aviation
Sector: Potential as Global Manufacturing Hub” with main
focus on Make in India, CSIR-NAL has contributed many
technologies and products towards furthering the “Make
in India” National Mission of the Government of India. The
laboratory’s contribution towards this mission is spread
across both civil and military aeronautics / aviation.

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

Make in India – Civil Sector
CSIR-NAL started its small sized civil aircraft programs in
early 1990s. It has successfully designed, developed and built
two seat ab-initio all composite trainer HANSA aircraft, certified
by DGCA in the year 2000 under JAR-VLA category. A total
of 15 aircraft were built in-house by NAL and sold through
DGCA to various flying clubs. CSIR-NAL has been granted
the CAR-M approval by the DGCA in December 2015. With
this in place, Hansa-3 aircraft available in-house will be made
available for flight testing and experimentation shortly, and
programs such as validation of Enhanced Vision System and
Structural Health Monitoring are expected to benefit from
16
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effort between the two organizations.. NAL’s Visualization
and Animation Software (NALVAS) has been successfully
completed with the integration of the flight animation software
with the NAL Flight Operations Quality Assurance (NALFOQA)
software. NALFOQA software is being widely used for DFDR/
FDR/SSFDR flight data analysis by several of the airlines in
India. The deployment of this software enables configuring
of parameters, phases, events and airline configurations.
The indigenous cost of flight analysis using this software is
much cheaper when compared to foreign equivalents.
CSIR-NAL is one of the lead agencies for Micro Aerial Vehicle
(MAV) development in the country. The SlyBird and Puspak 450
MAVs are being marketed as products. These MAVs have been
demonstrated to several user agencies jointly with HAL, the
identified production partner. The partnership will open the
avenues for manufacturing of indigenous MAVs & UAVs. In one
of the recent development, NAL’s MAV unit jointly with National
Institute for Advanced Studies (NIAS) has been involved in
flight trials for digitization of archaeological sites under Digital
India theme. Towards achieving self reliance in technologies
for MAVs/UAVs, our laboratory has successfully completed the
design, development and implementation of Miniature digital
Autopilot for MAVs achieving weight budget of 2.6 grams.
NAL has also developed a family of Autopilots ranging from
2.6 grams to 45 grams for various airborne applications.

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

have been developed for hypersonic vehicles. Radomes
are an area of strength in NAL and a multidisciplinary team
has established a niche technology covering mechanical,
electromagnetic, aerodynamic and structural design, testing
and certification aspects. Radomes have been developed
for ground based as well as air borne applications, this
includes the 12.9 meter dia Doppler Weather Radar Radome
for ISRO, and nose radomes for Jaguar and Saras aircrafts.
The technology for manufacturing of Composite Radome for
Jaguar Aircraft and DWR Radome for ISRO has been transferred
to HAL and BEL, Ghaziabad respectively. The institution continues
to contribute to developing technologies relating to advanced
aircraft structures like co-cured co-bonded composite parts,
variable resin infusion technology, and indigenous autoclaves
for composite airframe manufacture. Recently, CSIR-NAL led PPP
consortium has bagged order for autoclave (5.5 mts in diameter)
from VSSC, Trivandrum against stiff global competition. Apart
from saving in FE for the country it has enabled the growth
and development of the Indian Composite industry. Active
Noise Control (ANC) systems to reduce the fighter aircraft noise
in the cockpit and Enhanced Smart Fatigue Meter (eSFM) for
monitoring the fatigue life of aircraft by computing the ‘g’
crossings and the fatigue index has also been developed.
In yet another notable contribution to our armed forces,
CSIR-NAL developed indigenous system for Detection
and Hit Visualization using Acoustic N-wave Identification
(DHVANI) for marksmanship training of Indian Army has
been selected for twelve lanes of the multifunctional
electronics target system by Southern Air Command (SAC) HQ
Thiruvananthapuram. The order is being executed by the NAL
led PPP consortium with M/s Captronic Systems Pvt. Ltd.
This order was won against stiff international competition
from companies in Germany and Switzerland. Further, 55 hp
Wankel engine was developed for ADE’s NISHANT UAV. NAL

An achievement with far reaching implications is the
development of aerospace grade carbon fibres, a critical
technology which is high on the list of sanctions. The pilot plant
technology was scaled-up and a 400 TPA production facility has
been established by Kemrock Industries at Vadodara, Gujarat
based on technical know-how provided by CSIR-NAL. More
recently a MoU with MIDHANI has been signed for development
of production technology for aeronautical grade carbon fibres.
NAL has made significant contributions in the area of new
technologies, products and systems for the strategic sector.
The high speed combustor design and related test facilities
18
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The indigenous production of NiTi SMA products
will bring down their cost by at least 30-40% of the
international market price. At our Surface Engineering
Division, a magnetoresistive sensor based on the
giant magnetoresistance (GMR) has been fabricated
for the development of position sensors, and
magnetometers for automotive and aerospace
applications. World market requirement for these
sensors is as large as 1700million units in 2016, and
having revenue of $2.0 billion. These sensors have10
to 100 times higher sensitivity than Hall sensors
and also more cost effective. NAL is in interaction
with industries like TVS motors, Minda Stoneridge
Instruments etc., for testing, evaluation and production
of these sensors to industry level. CSIR-NAL has also
developed host of surface modification technologies,
the important ones are; Plasma nitriding super-hard
coatings for cutting tools and Nickel-silicon carbide
(NALNISIC) for trochoids of rotary and reciprocating
engines of light weight aircraft and automobiles.
designed and developed the core engine; VRDE and ADE were
in-charge of peripheral systems and flight testing respectively.
Centre of Military Airworthiness and Certification (CEMILAC)
cleared this technology for Limited Series Production. Technology
has been given to DRDO for defence applications and Limited
Series Production of 20 engines is underway through a Hyderabad
based MSME. Presently this technology is a direct substitute for
an imported 51 hp engine used on DRDO’s NISHANT UAV. The
cost of the indigenous engine is around 40 percent less than the
imported one even at the limited series production stage. These
two products we can proudly say are truly Make in India products.

Make in India –Special Materials

Make in India – Societal Applications
Many technologies have been developed for societal
applications. NAL’s pioneering efforts in parallel processing
hardware and software development have given the country
advanced metrological computational capabilities. NALSUN
solar selective coating for industrial and domestic solar water
heaters is electrodeposited on various metallic substrates at
room temperature using a black chromium bath. The technology
has been transferred to 29 small and medium scale industries.
A500 + 500 W wind–solar hybrid system (WiSH) to power remote
areas, lab scale autoclaves, desktop flight simulators to meet the
requirements of academic & research institutions are some of the

CSIR-NAL has made significant contributions in the area of
special materials. The technology development for production
of NiTi shape memory alloys in 20-40 kg melt capacity in
collaboration with HAL and MIDHANI has been successfully
completed. Various products such as rods, strips and wires
have been fabricated for applications in both aerospace
and other engineering domains. The technology transfer to
industry is currently under progress. NiTi SMA has wide range of
applications in the areas of Biomedical, Aerospace, Automotive,
Robotics etc. The demand for use of NiTi SMAs in the field of
healthcare has increased exponentially in the past decade. The
annual consumption of vascular metallic stents in India alone
is reported to be about 2,500 crore and growing at a CAGR of
15%. Till date, the entire NiTi based devices and implants are
being imported from abroad at exorbitant cost and hence,
there is a need to develop this class of material indigenously.
other significant achievements which have a societal impact.
In conclusion, CSIR-NAL continues to strive hard to
meet the technology challenges posed by the nation in the
aerospace sector. CSIR-NAL would be a major technology
development partner in the national initiative on civil aircraft
development for regional connectivity, and in the design
& development of sub 2000 mm class Micro Air Vehicles to
meet the needs of strategic and civilian sectors. In future it is
expected to play a significant role in the development of LCA
Naval variants, Advanced Medium Combat Aircraft by ADA
and the Fifth Generation Fighter Aircraft programme of HAL.
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Elbit Systems

Helicopter SKYLENS™
Flight test

E

lbit Systems announced that its Helicopter Skylens™ wearable
head-up display completed a series of successful flight tests
in its final configuration mode, making it a world leading
system of its kind.
Entering the final flight test stages, the Skylens demonstrated
a fully operational configuration with a wider field of view, higher
resolution and an upgraded tracking system depicting synthetic
vision as well as EVS video imagery.
The systems were tested during day and night, in a range of
locations demonstrating a variety of maneuvers such as rooftop
landings and oil rig approaches above the sea, in order to
simulate real operational flight conditions during SAR, EMS and rig
transportation missions.
Pilots who have flight tested the system attested to its
significant contribution to flight safety and to its maturity, and have
expressed their desire to fly the system in their routine missions.
Helicopter Skylens provides the aircrew with a true “out
of the cockpit” view, displaying flight symbology for day and
night operation in severe weather conditions. In limited visibility
conditions, the pilot is able to fly eyes out due to the wide field
of regard display. The system is packed in a lightweight, easy-toinstall device. A revolutionary approach to meeting the challenges
of today’s aviators, Skylens provides head-up information while
minimizing the dependency on airport instrumentation.
Skylens is a part of the Clearvision™ Enhanced Flight Vision
System (EFVS) family, displaying high-resolution symbology and
video on a transparent visor, providing pilots with cutting edge
head out capabilities
The Elbit Systems’ helicopter avionics product line for civil
applications fuses both synthetic and real-time imagery using a
22
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unique design symbology and computer flight guidance. These
features offer helicopter pilots a “real-world” view of the terrain
along with all obstacles within their flight path, allowing them to
“see and avoid” even when visibility outside the aircraft is limited.
Elbit Systems’ avionics increase mission efficiency and
reduce operational costs by ensuring operational success
while maintaining a high level of safety. Whether the mission is
corporate, search and rescue, offshore marine, law enforcement or
emergency management, Elbit Systems’ civil helicopter avionics
solutions can be adapted for operational success.
Based on the ClearVision EFVS for fixed-wing platforms,
Helicopter ClearVision covers the full flight envelope and is
designed to improve the accessibility of helicopters to destinations
which suffer from limiting weather conditions and low visibility
situations in day and night. The solution is comprised of the
HeliEVS™ camera and the Skylens™ wearable HUD or the SkyVis™
Head Mounted Display (HMD), in order to address both nonhelmet and helmet users.
l
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BDL paid 67.62 Cr interim dividend
Bharat Dynamics Limited (BDL), a Public Sector Undertaking
under the Ministry of Defence has paid an interim dividend of
Rs. 67.62 crore to Government. The interim dividend paid by the
company works out to 58.8% of the paid-up share capital of
115 crores.
Director (Technical), BDL Air Vice Marshal (Retd) NB Singh
presented the cheque of 67.62 crores for the financial year 2015-16

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

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

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

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

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

Prime Minister Shri Narendra Modi at the Maritime Exhibition at International Fleet Review 2016 venue with the Chief
Minister of Andhra Pradesh, Shri N. Chandrababu Naidu. Chief of Naval Staff, Admiral R.K. Dhowan also seen.
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DHRUV
Any MISSION
Any PLACE
Any TIME

Hindustan Aeronautics
Limited
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Versatile Doors from Gandhi Automations

A

ircraft Hangar Doors , Hoist-Up
and Sliding, designed by Gandhi
Automations Pvt Ltd, offer
remarkable advantages for versatility to
be suitable for aircrafts in different sizes.
Optimum reliability and operational
safety are important design principles.
The Hangar Doors are designed for tough
environments with extremely large
openings.
Fabric Hoist Up Doors are electrically
operated specially designed doors for
sites that do not have space on the side
of the door opening for it to slide. This

type of door obviates the need for heavy
foundation under the door for bottom
tracks. The door moves up and down in
an aluminum guide with brush seals. It
operates by lifting the bottom section
upwards and stacking the intermediate
sections one on top of the other. The fabric
is folded on both sides of the door into
pleats.
Sliding Aircraft Hangar Doors are
recommended where no headroom is
available and side clearances permitted.
This type of door can either be bi-parting
or uni-directional with each door section
bottom rolling and top guided. Bottom

rolling hangar doors are an excellent
application for any pre-engineered or
custom designed facility.
They are ‘bottom rolling’, which means
that their weight is carried by a bottom
rail and not by the building structure
above. These doors are designed to
withstand wind load criteria and protect
the indoors from all types of weather
due to the advanced weather sealing
system. The weather sealing system also
maximizes energy efficiency. Tail Doors
and integrated pedestrian doors, without
threshold can be incorporated on the
doors.

IAI. Over 25 years of teaming
with our Indian partners for
defense and growth

Northrop Grumman: 5 Decades in Creating “Eyes of the Fleet”

T

he E-2D is the most technologically
advanced, Airborne Early Warning &
Control (AEW&C) system in the world
today, and can be exported to select US allies.
The E-2 Hawkeye has been the U.S. Navy’s
all weather, airborne early warning & control
(AEW&C) aircraft serving as the “eyes of the
fleet” for more than fifty years, and today’s
E-2D is the product of fifty years of continuous
product evolution and ‘revolution’. As the
only purpose built AEW&C aircraft in the
world today, it delivers uncompromising
performance against airborne targets and
surface vessels, in a 360 degree envelope
from the surface, to the airspace above. The
E-2D is also the only carrier capable AEW&C
aircraft available, designed specifically to
operate from the decks of today’s modern
aircraft carriers, allowing the carrier battle
group to safely operate in high threat
environments.
30

On Jan. 19, 1964, the first E-2 Hawkeye
aircraft was delivered to Carrier Airborne
Early Warning Squadron 11 (VAW-11),
becoming the US Navy’s only aircraft
specifically designed for the carrier-based
AEW&C mission. Northrop Grumman has
been delivering the E-2 series aircraft ever
since.
ON SCHEDULE AND ON BUDGET
Since the first E-2D Advanced Hawkeye
delivery in 2007, every aircraft has been
delivered on schedule and on budget. The
U.S. Navy’s E-2D Advanced Hawkeye program
of record is for 75 aircraft, with 22 aircraft
delivered to the U.S. Navy as of March 1, 2016.
E-2D: A HIGHLY ADAPTABLE SYSTEM
DELIVERING VITAL CAPABILITIES
In addition to its military mission, the
E-2D can be adapted to support national
security operations, humanitarian actions,
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search and rescue, drug interdiction efforts,
and relief missions after natural disasters.
The Advanced Hawkeye is following in the
footsteps of a long tradition of excellent U.S.
Navy AEW&C platforms. The E-2D Advanced
Hawkeye is proving to be a “game changer”
for U.S. Navy, and will be a game changer for
our international partners for many decades
to come.

With an unrivalled record of proven cooperation
with India’s defense forces and industry, IAI has
become synonymous with innovation, reliability
and trustworthiness. Together with our Indian
partners we share the Make in India vision
in space, air, land and sea.
We are committed to continue our
long-term strategic cooperation
with India for a brighter and
safer future.

E-2D EXPANDING THE BATTLE SPACE
The E-2D Advanced Hawkeye substantially
transforms how the U.S. Navy conducts
surveillance
and
airborne
battle
management operations. By serving as
the primary long-range air surveillance
sensor, and key command and control node
directing air-to-air and air-to-surface/ground
strike missions, this platform provides the war
fighter expanded battle space awareness,
especially in the area of command and
control tactics.

www.iai.co.il
corpmkg@iai.co.il

SEE US AT
DEFEXPO 2016

Israel Pavilion, Stand 1.1.3-A
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