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Events organised by Turkish Defence and Aerospace Industry in the final weeks of 
November warrant that we once again discuss an important subject, and share with you 
our observations regarding these types of events. 

Similar to what happened with the 7th SAVTEK event last June, the 7th TAI Aerospace and 
Avionic Systems Seminar was somewhat of a disappointment, not only in regards to the number 
of participants, but the level of participation in terms of high-ranking officials form the industry. 
Attendees of the event, to which the Undersecretary for Defence Industries Prof. Dr. İsmail Demir
allocated his time despite an intense schedule, saw participation at the level of general manager
from only HAVELSAN and a number of SMEs. Moreover, the event ran into various problems in
terms of the quality of organisation, with the Undersecretary being obliged to wait on the scene
throughout the presentation of plaques to the speakers. We thus need to consider the reasons 
behind the low number and level of participation to the event; how the problems associated 
with the organisation of such events can be remedied; and how we can increase the number 
of participants at these events. Necessary improvements must be implemented in future events,
otherwise concerns regarding the quality of these events, as well as the expectations of different
parties from these events, will continue to remain pressing issues. 

At this point, we would like to note that the International Cyber Warfare and Security Conference
event organised by the Defence and Aerospace Industry Manufacturers’ Association (SASAD), 
the Teknokent Defence Industry Cluster (TSSK) and Defence Turkey magazine represented a 
successful example of how such events should be organised. Furthermore, although it lacked the
support of leading institutions in our sector, such as the Undersecretary for Defence Industries
(SSM) and SASAD, the 2nd Land Systems Seminar (LSS) organised this year offered a clear 
illustration of our industry’s need for similar events. It is our hope that LSS and similar events 
will eventually transform into international organisations, reaching a broader audience. 
Concerning the LSS, we would like to share the following observation. After the presentation 
entitled ‘General Overview of the Land Vehicles Sector’ by Bülent E. Beyoğlu, FNSS Strategy and
Business Development Leader, an official from the Malaysian attaché’s office in Turkey asked 
Beyoğlu questions regarding projects in Malaysia and Turkey, which for us is a strong indication
that LSS may become a far more effective platform in the future. 

In our current issue, with which we enter our second decade, we continue to pursue our goal 
of positioning MSI Turkish Defence Review as a platform in which developments relating to the 
activities of defence and aerospace industries of different countries can be shared. In this context,
we welcome the valuable input and contribution of the Italian Military Attaché to Turkey, Navy 
Captain Daniele Civico. Our current issue includes the first part of the brief interview we performed
with Capt. Civico regarding the current status of relations between the two countries; and in one 
of the following issues we will share with you the second, and more comprehensive, part of the 
interview, in which focus is on the currently ongoing projects and potential areas of cooperation in
the industry. 

We hope to see you again in our January 2015 issue, where we will review the major developments
in the month of December, including the intense discussions regarding the purchase order for 
15 additional KT-1s, and the effects of this purchase on the HÜRKUŞ Project. 

We would like to take this opportunity to wish you a Happy New Year, and hope that 2015 
– which will see the 12th outing of IDEF – will be one in which all of the short-term goals of the 
industry will be surpassed, and in which critical milestones regarding the achievement of mid- and
long-term goals will be passed. 



ASELSAN signed two 
important cooperation 

agreements in November. The
first of these was announced
in a press release dated 
11 November, according to
which, ASELSAN has founded
together with Bilkent University
a company named “ASELSAN
Bilkent Micro Nano Technologies
Industries and Commerce Inc.
(AB-MikroNano)” for the 
production of high-power
nano-transistors. The charter
of the company was signed by
Dr. Hasan Canpolat, Chairman
of the Board of ASELSAN; and
by Prof. Dr. Abdullah Atalar,
Rector of Bilkent University.
Prior to the establishment of
this joint venture, ASELSAN
and Bilkent University had,
within the scope of a project
supported by TÜBİTAK and the
Undersecretariat for Defence
Industries (SSM), developed
domestically a nano-transistor
technology based on Gallium
Nitrate (GaN) semiconductor
materials, for which Bilkent
University’s Nanotechnology

Research Centre (NANOTAM)
produced the GaN-based
high-performance transistors.
After it was determined that
these products could operate
effectively at high rates and
powers, laboratory studies 
related to the transistors were
launched and completed, after
which they were tested in 
field studies performed at
ASELSAN. The transistors 
exceeded the targeted/expected
performance levels, leading
officials at ASELSAN and 
Bilkent University to agree 
to a joint investment 
for the production of 
nanotechnology-based 
transistors and integrated 
circuits, and to establish a
company to this end. 
The transfer of the technology
and knowledge developed at
Bilkent University to the newly
founded AB-MikroNano is
being coordinated by the 
Bilkent Technology Transfer
Office (TTO). AB-MikroNano,
which was founded with an 
investment of $30 million dollars,

will be the first company to
produce transistors and 
electronically integrated 
circuits for commercial 
purposes. The nanotechnology-
based products manufactured
by the company are also to be
made available on the export
market. The transistors 
developed through the 
collaboration of ASELSAN 
and Bilkent University will be
used in radar applications,
as well as in many other
areas, such as high-speed 
trains, renewable energy 
technologies, electric cars and
4G telephone systems. 
The second cooperation 
agreement was announced in
a press release dated 
24 November, according to
which, ASELSAN will be 
conducting joint research and
development activities with
IBM on metal-air battery 
technologies and millimetre-
wave integrated circuits. The
agreement was signed by 
Dr. Faik Eken, General 
Manager of ASELSAN; and 

J. Keating Jr., Deputy General
Manager of IBM. Within the
scope of the joint research and
development activities, the two
companies will develop 
metal-air batteries that have
the ability to store five times
the energy of current Li-ion
batteries of the same weight.
The new batteries will be a 
critical milestone in resolving
the problem of range in 
electric vehicles. While a 
family-type automobile can
cover only 160 km (100 miles)
using current Li-ion battery
technologies, the new 
technologies being developed
aim to increase this range to at
least 800 km (500 miles). Thus,
with a fully charged metal-air
battery, an electric automobile
carrying a family of four will be
able to travel from Istanbul to
Kayseri without having to recharge.
Furthermore, the integrated
circuits to be developed with
IBM technology, as well as the
ASELSAN technologies to be
integrated into these circuits,
will provide a technological
basis for many different radar
applications. The millimetre
wave integrated circuits to be
developed within the scope 
of this project will be used in
radars for collision prevention,
border protection, identification
of unknown objects at airports,
meteorology and assisted 
autonomous landing.
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ASELSAN Expands Cooperation
with Bilkent and IBM

As ASELSAN celebrated 
39th anniversary of its foundation,
its 4,500 personnel visited 
Anıtkabir.
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On 10 November, 
Turkish General Staff

published news on its 
official website sharing 
important developments
with the public related to
the Turkish Armed 
Forces (TAF). 
The first item concerned 
the T129 ATAK helicopter.
According to the 
information provided, 
five ATAK helicopters, 
which had been stationed at
the Army Aviation Command in Güvercinlik following their
entry into the inventory of Turkish Land Forces Command
(TLFC), were transferred on 5 November to their 
deployment base at 2nd Army Aviation Regimental 
Command in Malatya. This is the first time ATAK 
helicopters were deployed outside Ankara since their 
entry into the inventory. 
The second item informed that the second TLFC Projects
Coordination Meeting had taken place as scheduled on 
5–7 November in Adana. These coordination meetings are
held within the scope of the TAF-2033 Restructuring 
Activities as part of the efforts aimed at increasing the 
effectiveness and deterrence of Land Forces Command.
The meeting was attended by General Necdet Özel, Chief
of General Staff; General Hulusi Akar, Commander of the
TLFC; Army Commanders; Commander of the Training
and Doctrine Command and commanders from the major
subordinate units; and officers and non-commissioned 
officers of different ranks assigned to various units of the
TLFC. The first TLFC Projects Coordination Meeting 
was held on 2–4 April in Erzincan. 
The third news item informed that Turkey’s first 
domestically-produced, high resolution reconnaissance
and surveillance satellite GÖKTÜRK-2 had, on 
1 November, completed its 10,000th polar orbit. Since 
its launch on 18 December, 2012, the GÖKTÜRK-2 
satellite has completed successfully more than 4,800 
imaging missions, meeting the demands of both TAF 
and other public institutions for various land images 
across different regions of the world, covering a total area
of 9,850,000 km². The land images of Turkey constitute
1,650,000 km² of this total area. 
The fourth and final piece of news related to the 
participation of the Turkish Air Force (TurAF) in the 

AIM-120C7 (AMRAAM) firing tests on 22–29 September 
at the Vidsel Test Site in Sweden, one of the leading 
testing centres in the world. TurAF participated in 
the firing tests with two modernised F-16 aircraft and 
a maintenance team, with one aircraft participating in 
the test, and the other serving as a substitute. During the
tests, the calibrated AMRAAM test missile provided by the
United States was fired successfully against its target, 
a MQM-107 drone. News of the event stated that 
Turkey had participated in the firing tests in order to test
of the software developed for the AMRAAM missiles 
exported by the United States, and explained further 
that the tests had contributed to the development of 
AMRAAM, which TurAF is planning add to its inventory.

ATAK Ready
for Duty!
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The 7th TAI Aerospace and Avionic Systems Seminar and 
Exhibition, organised by Electronic Valley and the Defence and

Aerospace Manufacturers’ Association (Savunma ve Havacılık 
Sanayii İmalatçılar Derneği / SASAD) was held on 25–26 November
in Middle East Technical University (METU). The key note speech
of the event was made by Vance Hilderman from Vector Software.
The seminar that included 15 technical workshops, 17 short 
presentations and presentations performed by university 
communities. Giving a brief speech during the opening session of
the event, Nezir Ertürk, General Manager of Otonom Technology, 
provided information on the current activities of his company.
Otonom Technology, which focuses particularly on 
lighter-than-air unmanned aerial vehicles (UAV), carried 
out the first flight of its Doruk system, a tethered balloon. 
The initial version of the system can reach an altitude of 
300 metres, although, as Ertürk described, immediately prior to
the event they had completed the development of a balloon 
capable of ascending to an altitude of 1000 metres, and that 
tests regarding this new product were currently ongoing. The
company is also continuing its studies regarding the TepeGöz
system, a non-moored and unmanned airship that is capable of
autonomous flight. Cevat Sunol then came to the rostrum to 
describe the aerospace studies being conducted at Ondokuz
Mayıs University, most specifically the development of a UAV that
was to be used in the turboprop engine tests of TEI. He explained
that this UAV had a maximum take-off weight of 180 kg and a
wingspan of 6 m, and could carry up to 30 kg of payload. He went

on to state that the university intended to become a testing 
centre for UAVs. 
The final speech of the opening session was given by Prof. Dr. 
İsmail Demir, Undersecretary for Defence Industries. Observing
that the meeting hall was largely empty, Prof. Dr. Demir 
requested at the beginning of his speech for the participants from
TAI, the main sponsor of the event, and from METU, the university
hosting the event, to raise their hands so that he could see the
level of participation at the event, and expressed his sadness at
seeing that the meeting hall was only one-quarter full. Reminding
that Turkey’s objective was to become one of the top 10 economies
in the world by 2023, Prof. Dr. Demir described that Turkey’s
youth was its most important resource and asset in attaining this
objective. He said that failing to channel young people in the right
direction would be a grave mistake for their future, adding: “All
actors dealing with science and technology, and especially the
Undersecretariat for Defence Industries, must consider this 
reality. I view our resource of young people as akin to an 
extremely valuable mineral. If we are able to properly channel the
youth, we can look towards the future with hope. I consider these
forums to be important opportunities for bringing together the
energy to create synergy. I hope for the continuation of such 
activities, and would look to see genuine support and interest in
these types of events.” 

BİTES has been included on a list of the 100 most successful companies in the world in the areas of
simulation and training in the September issue of Military Training Technology (MT2) journal, one of

the leading American publications in the field. The list, which did not rate or rank between the different
companies, was based on the factors of military sales volume, level of innovation and effectiveness of
company programs. In a statement released on 5 November, BİTES emphasised that their success was
based on the favourable response and confidence the company products inspired among their users,
and on the development of innovative and solution-oriented products in the areas of simulation and 
training that focus on the demands of the customers. 

In the Bayraktar Tactical Unmanned Aerial Vehicle (UAV) Block
B Development Project, the first System Acceptance Tests, 

carried out on 17–22 November, have been completed 
successfully. In a statement released on 24 November, Baykar
Makina described that, within the scope of the acceptance tests,
six unmanned aerial vehicle (UAV) platforms had completed their
functional and performance flights with no flaws under such 
unfavourable weather conditions as icy clouds, 83 km/hour 
gusty winds, and turbulence, and under difficult flight conditions
as automatic landing in 37 km/hour gusty crosswinds. During
these flights, the platforms performed automatic taxi, automatic
take-off, flight, semi-autonomous usage, automatic landing 
and automatic parking manoeuvers. 

Industry Shows Only Limited
Interest in TAI Aerospace and
Avionic Systems Seminar

Acceptance Tests Completed for Bayraktar Tactical UAV 

BİTES Ranked Among Top 100 Most Successful
Companies in Simulation and Training
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The installation, integration and on-ground testing of the 
Wireless In-Flight Entertainment System (Wireless IFE), 

developed jointly over the last two years by HAVELSAN and 
Turkish Technic, have finally been completed. The two 
companies agreed to cooperate in the project within the scope 
of a mutually signed Strategic Cooperation Agreement. In a 
statement released on 18 November, HAVELSAN described that
the first system had been installed on a Boeing 737-800 
belonging to Turkish Airlines (THY) named Edirne and with 
tail number JFO. As the first in-flight entertainment system 
developed in Turkey, the Wireless IFE provides Wi-Fi connection
services through iOS, Android and web applications for 
passengers’ personal electronic devices, such as tablets, laptop
computers and smart phones. The certification application 
for the system was made on 30 June, and approval is expected
in January 2015.
In other news, HAVELSAN announced on 3 November that it 
received a Silver Award in the “Best IT Department of the Year”
category during the “Stevie International Business Awards
2014”. The statement said that the Stevie International Business
Awards, considered to be among the most prestigious business
awards in the world, are attributed in many branches, such as
company performance, marketing, human resources and public
relations. During the award ceremony on 10 October, which 
brought together nearly 400 managers and directors from over
30 countries at the Westin Vendrome Hotel in Paris, HAVELSAN’s
award was accepted by Zafer Özkan, the Director of Information
and System Management in the company. 
HAVELSAN has also announced that it has once again 

successfully completed a Capability Maturity Model Integration
(CMMI) Level 3 audit and assessment. CMMI certifications are
issued for specific periods of time, and need to be renewed at
the end of these periods based on a new audit. According to the
press statement released by HAVELSAN on 14 November, the
CMMI audit at HAVELSAN took place on 10–24 October, 2014.
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for Further Development 
in Civil Aviation
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HAVELSAN’s award was accepted by Zafer Özkan (right), the Director of Information 
and System Management.

The Sixth Indo Defence
exhibition, organised in

the Indonesian capital of
Jakarta, opened its doors 
to visitors on 5–8 November,
2014. Under the leadership
of the Defence and 
Aerospace Industry 
Exporters’ Association 
(Savunma ve Havacılık 
Sanayi İhracatçıları Birliği /
SSI), Turkish participation
at the event – in which
focus was on land, naval
and air systems – was or-
ganised for the first time 
at a national level. The 
Turkish Defence Alliance
(TDA) also took part in 
the exhibition with an 
information stand. 
ASELSAN announced its

participation at the 
exhibition with a press

statement, in which it was
announced that the 
company had displayed on
its stand military, and 
professional communication
systems, the MUHAFIZ 
Remote-Controlled Naval
Gun System, a low-altitude

air defence system 
equipped with IGLA 
missiles, thermal- and
night-vision systems, 
and radar and electronic
combat systems. ASELSAN
reported that its stand 
was visited by General 

Dr. Moeldoko, Commander
of the Indonesian Armed
Forces, and by Admiral
Marsetio, Commander of
the Indonesian Navy, whose
attention was drawn in 
particular to the MUHAFIZ
Remote-Controlled Naval
Gun System. 
During the exhibition, 
Otokar displayed its 
COBRA and KALE vehicles,
as well as a model of its
TULPAR platform. 
The Otokar stand was 
visited by General 
Dr. Moeldoko and his 
accompanying delegation,
who received detailed 
information about the 
company and its products
from Serdar Görgüç, 
General Manager of 
Otokar. 

Turkey Flies the Flag in Indonesia under the Leadership of SSI 
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On 25 November, Fikri
Işık, Minister of Science,

Industry and Technology,
made a visit to Hexagon 
Studios during which he was
shown around the Research
and Development Centre
and obtained information
from company officials 
related to the ongoing 
studies and activities. He
also had the opportunity to
evaluate the prototype 
vehicles developed by the
company, and said at the
end of the visit that his
“hopes and wishes for a 
domestically-produced 
car had been increased 
even further”.
The visit was watched 
closely by the industry, 
as Hexagon Studio conducts
important activities not only
in the automotive sector, 

but also in the defence and
naval sectors, and is 
creating an effective
synergy between the two
sectors by virtue of its 
position. In a press release
following the visit, Hexagon
Studio said that Turkey 
possessed the necessary 
infrastructure to create its
own brand, and that, based
solely on its own resources;
the company had made 
significant headway in its
endeavours to design and
create an original vehicle
platform. 
Hexagon Studio is based 
in the Kocaeli TAYSAD 
Organised Industrial 
Zone, and defines itself 
as Turkey’s largest 
independent research 
and development company,
and operates entirely with

domestic capital. 
The company received a 
Research and Develop 
Certificate in 2011, and 
is currently conducting 
activities in the 
transportation system, 
defence, aerospace, and
naval sectors. In the area of
rail transportation systems,
the company is engaged in

the concept design of the
National High Speed Train
project, and has proved 
itself capable of producing
solutions for all stages of
design and development
cycles, working on both 
domestic and foreign 
projects, and providing 
its services to leading
European companies.

Hexagon Studio Presented
its Capabilities to 
High-Ranking Visitors

©
H
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Otokar participated in the Automotive Testing Show & Expo
that was organised on 19–20 November in Bursa, being

held for the first time in Turkey. The event was not limited 
to the automotive sector, serving also as a platform for 
suppliers of testing and development equipment for the 
aerospace sector to meet and share their experiences. 

Otokar’s stand at the event emphasised the company’s 
testing capabilities, as well as its technological initiatives
with regards to the testing activities. A press statement 
released by Otokar on 19 November said that, owing to its
modern and technologically advanced test methods and 
infrastructures, which can simulate to great effect real-life

conditions, Otokar is able to provide 
competitive product development and 
implementation processes to its customers
in terms of both time and costs. 
The statement went on to say that Otokar’s
testing centre ranks among the leading 
test centres in Europe in many respects,
and that the centre and its capabilities 
were available for the provision of testing
services to all industrial and research 
organisations engaged in research and 
development activities. The capabilities of
Otokar’s Test Centre were listed in the 
statement as including a Climate Chamber
with Dynamometer Test; a hydraulic road
simulator with the highest capacity in 
Turkey; the largest Electromagnetic 
Compatibility Test Centre in Turkey; 
mine testing equipment: and a ballistic 
laboratory that had been developed for the
Altay tank project. 

Otokar Showcased its Testing Capabilities and Technologies
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The 12th International Defence Industry Fair (IDEF) will 
be organised on 5–8 May, 2015 at the TÜYAP Fair and

Congress Centre under the management and responsibility
of the Turkish Armed Forces Foundation (TAFF), and with the
patronage and support of the Ministry of National Defence
(Milli Savunma Bakanlığı / MSB). As part of the preparations
for the event, a reception was held at Ankara JW Marriott
Hotel on 12 November, 2014. 
The reception was arranged with the participation of 
Prof. Dr. İsmail Demir, Undersecretary for Defence 
Industries; Fikri Gönültaş, General Manager of TAFF; 
officials from the MSB, the Undersecretariat for Defence 
Industries (Savunma Sanayii Müsteşarlığı / SSM) and TAFF; 
generals, admirals, officers and non-commissioned 
officers representing the Turkish Armed Forces; numerous 
representatives of foreign militaries; and representatives
from both domestic and foreign companies.
The opening speech of the reception was given by TAFF 
General Manager Gönültaş, who reminded that IDEF had
been organised every two years since 1993 under the 
auspices and support of the MSB, and that 11 IDEF events
had been organised to date. Gönültaş went on to say that
IDEF which has become a brand of its own and is often 
referred to as the Eurasian Meeting – is currently the largest
defence industry fair in the region and one of the five largest
defence industry fairs in the world in terms of the number of
participating countries, delegations and companies. Gönültaş
said that IDEF’15, the 12th to date, will once again be an 
opportunity to show traditional Turkish hospitality. 
Speaking after Gönültaş, Erdinç Soyak, TAFF Fair Branch
Manager, gave a presentation on IDEF’15 based on numerical
data. He said that IDEF’13 had seen the participation of 
794 companies and company representatives from 51 
countries, as well as the participation of 531 high-ranking 
foreign delegates from 81 countries and two international 
organisations. The official delegations included 21 ministers,
five deputy chiefs of staff, six force commanders, 14 deputy
ministers and eight undersecretaries. Furthermore, the fair
was visited by a total of 54,210 professionals from 
110 countries, and compared to the previous fair; IDEF’13

attracted 25 percent more visitors, as well as 22 percent
more delegations. More than 2,200 meetings were arranged
during IDEF’13 in the 20 meeting offices provided for the
procurement units of the General Staff, the MSB, the Land,
Naval and Air Forces Commands, Gendarmerie General
Command, the SSM, Coast Guard Command and the Turkish
National Police. Furthermore, 20 meetings and technical
presentations, as well as 17 signing ceremonies were carried
out during the event. 
Soyak also gave an idea of some expected numbers for
IDEF’15, based on current applications. Presently, more than
800 companies from more than 50 countries are expected to
participate, while the MSB has invited to IDEF’15 the defence
ministers of 126 countries, the procurement authorities of 
71 countries, the heads of 14 international organisations, 
and the national armament directors of four countries. 
Plans are further in place to provide 21 meeting offices 
for decision-makers and units responsible for procurement
during the fair.
At the end of his speech, Soyak asked for assistance from the
representatives of foreign missions regarding the participation
of their countries’ high-ranking delegations and defence 
industry companies. Related to national participation, Soyak
also expressed his expectations to see local defence industry
companies taking part in the fair, and for members of the
press to inform potential participants and the public through
their publications. Following the speeches, the reception 
participants were shown a promotional film on IDEF’15.

12

MSI Turkish Defence Review - December 2014                                                                                                         www.milscint.com

DEFENCE NEWS

IDEF 2015 Preparations 
Underway
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Fikri Gönültaş, General Manager of TAFF Erdinç Soyak, TAFF Fair Branch Manager
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DEFENCE NEWS

HMAS Canberra, the 
first of the two ships 

procured by Australia within
the scope of the new 
generation Landing 
Helicopter Dock (LHD) 

procurement project, 
was delivered to the 
Australian Royal Navy at a
ceremony on 28 November.
Speaking at the ceremony,
David Johnston, Australian

Minister of Defence, said
that in addition to its military
duties, HMAS Canberra
would also be playing an 
important role in 
humanitarian aid missions.
The hulls of Australia’s
LHDs, which are based on
the Juan Carlos I LHD 
design developed by 
Navantia for the Spanish
Navy, are built in Spain, after
which they are sent to 
Australia where the 
remaining ship construction
processes are completed.
The second ship of project,

HMAS Adelaide, will be 
delivered next year. 
On 24 November – four days
before the delivery of the
first LHD – Navantia 
delivered ninth of the 
12 rapid landing craft built
for the Australia Royal Navy.
These craft will operate in
conjunction with the HMAS
Canberra and HMAS 
Adelaide LHDs.

Navantia Achieves Double Delivery in Australia

In addition to its head office
in Ankara and its office in

Bilkent Cyberpark, ROKETSAN
has recently opened a third
office to take advantage of the
synergy that results from
working close to its users and
customers, as well as the 
requirements of technology.
ROKETSAN’s new office is 
in Istanbul Teknopark, 
located within the Advanced
Technology Industrial Park (İleri Teknoloji Endüstri Parkı,
ITEP) area and close to Sabiha Gökçen Airport. The opening
ceremony of ROKETSAN’s Istanbul Teknopark Office 
was held on 25 November with the participation of 

Lieutenant General (R) Dr. Eyüp Kaptan, Chairman of the
Board; Ekin Özker, Member of the Board; Selçuk Yaşar, 
General Manager; and Necip Pehlivantürk, Vice General 
Manager. 

ROKETSAN
Opens 
New Office 
in Istanbul
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Dr. K. Burak CODUR / b.codur@milscint.com

Examining numerical indicators is a common approach to gaining a gen-
eral understanding of a company or sector, among which turnover and
export figures represent two important examples. However, a person

examining the Turkish defence and aerospace industry from the outside may
encounter different numbers from different sources with respect to these two
parameters. To better illustrate this, let us first examine the numbers that
have been announced this year in relation to these indicators.

Early Announcement of an Industry Record 
In its 4 August issue, the US-based weekly Defence News journal announced
its Top 100 list of the world’s largest defence industry companies, excluding
those based in China. This list ranked ASELSAN at number 67, with a defence
turnover of $1,001.4 million, and ASELSAN’s 2013 Activity Report also stated
the company’s turnover as having exceeded $1 billion. 
This news was certainly very significant for the Turkish defence sector, in that
this was the first time a Turkish company had achieved a turnover of over $1
billion. Even though the numbers reported by the publicly-traded ASELSAN
were technically correct, different numbers were published by different par-
ties based on differences in regulations. According to the list of the “Top 25
Companies in the Defence and Aerospace Industry According to Sales” that
was reported in the 2013 Industry Analysis of the Undersecretariat for De-
fence Industries (Savunma Sanayii Müsteşarlığı  / SSM), ASELSAN’s turnover
for 2013 was $940.35 million. When asked about this discrepancy, officials
from the SSM informed us that while ASELSAN’s stock value was deter-
mined in accordance with the International Financial Reporting Standards
(IFRS), the SSM’s numbers were determined in accordance with the Turkish
Law on Tax Procedures. In this respect, both ASELSAN and the SSM had an-
nounced a figure for ASELSAN’s 2013 turnover that was, from their own
standpoint, correct and valid.

Differences in Terms of Service-Related Revenues
in Exports
Similar discrepancies can be seen in the data relating to export numbers. Ac-
cording to the numbers of the Defence and Aerospace Industry Exporters’ As-
sociation (Savunma ve Havacılık Sanayi İhracatçıları Birliği / SSI), the total
exports of Turkish defence and aerospace industries were valued at $1.391
billion in 2013 – a number which is commonly rounded up to $1.4 billion. One
the other hand, the value of total exports reported by the Defence and Aero-
space Industry Manufacturers’ Association (Savunma ve Havacılık Sanayii
İmalatçılar Derneği / SASAD) for the same period was $1.569 billion. SASAD
generally explains this figure with a footnote stating: “The total export figure
was determined by taking into consideration services that result in foreign cur-
rency revenues. When these revenues are not taken into consideration, the
total exports are equal to the figure reported by the SSI, which is $1.391 billion.”
SASAD also states: “Within the context of Foreign Currency Generating Activ-
ities, foreign currency revenues that result from maintenance, repair and over-

haul activities and the engineering and management services performed by
our member companies in foreign countries are considered as service exports
in SASAD’s data. These types of services are not included by SSI in its total ex-
ports figure, while SASAD includes them in its calculation of total exports. The
official export figure, however, is based on the figure declared by SSI.” 

Members Do Not Represent the Entire Industry
At this point, it also necessary to question the extent to which the collected
data is representative of the entire sector. According to the brochure distrib-
uted during the ICCDA 2014 event, the SSI has 285 members, comprising both
individuals and organizations. In fact, 35 of SSI’s members are individuals. On
the other hand, SASAD had 88 regular and 30 candidate members as of the
beginning of November 2014, and 36 of SASAD’s members are not yet mem-
bers of the SSI. Among the companies listed in the SSM’s “Top 25 Companies
in the Defence and Aerospace Sector According to Sales”, nine are not mem-
bers of SSI and five are not members of SASAD. Under these circumstances,
it is clear that neither SSI nor SASAD encompass the entire sector, and for this
reason, although the two organisations are generally in communication with
one another, it should be remembered that they each work on numbers related
to their own membership base. The SSM, which communicates with other
companies through the SSM Industry Portal, as well as other channels, uses
the $1.391 million figure as the 2013 total exports figure of the sector. 

Industry Needs to Resolve the Issue
The causes of these discrepancies in numerical data, as well as possible so-
lutions, are matters that need to be discussed; however, solutions such as
“This data should be complied by this institution, while the information should
be collected by this organisation” should be recommended only by those who,
in addition to having actively taken part in industry-related processes, are fully
knowledgeable of the dynamics of the sector, and of the operations of all stake-
holders that operate within it. The main point that we would like to emphasise
is that before reaching a solution on this issue, all parties should first be aware
of the confusion caused by different numbers being expressed. In the discus-
sions and presentations made at various events in recent months, senior man-
agers from leading institutions and organisations in the industry have
frequently stated that the total exports of Turkish defence and aerospace in-
dustries is $1.5 billion. Some of these events had both Turkish and foreign par-
ticipants from other industries who, by the end of these events, may have been
informed of several different contradictory numbers for the total exports of
defence and aerospace industries. Given that even those within the sector are
constantly citing different numbers, we cannot realistically expect people out-
side our industry to be able to find accurate information. 
Should this issue regarding differing numbers not be resolved as a matter of
urgency, the defence and aerospace sector will begin to be perceived, both
from the inside and outside, as an industry in which different numbers are con-
stantly floating around, with nobody certain about which are valid and should
be trusted. This is certainly a situation that all of us would like to avoid. 
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ANALYSIS

The Adverse Effect of Conflicting 
Numbers on the Image of the Industry
Some of our attentive readers have noticed that some figures related to the Turkish defence and 
aerospace industries, announced by different stakeholders of the sector, differ from each other. 
Although these differences can be attributed to the inherent workings of the system, and are not 
the result of any specific dishonest intention, they inevitably create a general picture that is open 
to misinterpretation and misunderstanding, especially for individuals and institutions that operate
outside the defence and aerospace sector. Accordingly, would like to draw attention to these 
differences in numbers as an issue that needs to be considered and resolved. 
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The event began with an opening speech by Navy Captain (Ret.)
A. Zafer BETONER (Turkish Navy-MSEE), who was responsible
for the organisation of the seminar. Betoner stated that as or-

ganization committee, they were continuing their efforts to become
an international brand and to establish a discussion platform related
to Land Systems in Turkey. Betoner concluded his speech giving his
best wishes for the third seminar. At the end of the seminar, Betoner
told that 714 people had visited the event over the two days.
In the opening session, Fahir Altan, head of the Ankara Branch of
the Turkish Quality Association, gave a speech entitled “The Impor-
tance of Quality in the Defence Sector”. Altan said that in order to
increase competitiveness in the defence sector, they needed to shift
emphasis to exports, and that “the main issue in increasing exports
is improving the quality of management, both in big organisations
and in subsidiary industries. Quality is not only expressed in terms
of production quality, but, to a greater extent, the quality of man-
agement. By management quality, we mean assessing our per-
formance in creating innovation and creativity quantitatively through
the right leaders and strategies, proper resource management,
strong suppliers and well defined processes”. Speaking about a
common misconception in the defence industry, Altan went on to
say: “Another risky issue that we need to watch out for in the de-
fence sector is related to working with high technologies, which
may create the misconception of being properly managed. We may
have high tech end products, although our leadership concept in
the organisation may not be very successful. We may not have the
right strategies to guarantee our success at the end of the next 5
years, and our processes may not be effective or productive. In the
end products and processes, we may not be utilising fully the cre-
ativity of the workers and the other stakeholders. Working with high
technologies is like a mirage in dessert, it may falsely lead us to
believe that we are being well managed. One way of overcoming
this problem and making us more alert and realistic is to utilise ex-
isting management models, as these can not only teach us what
globally accepted good management is, but also show us how much
of it we have succeeded in achieving and how much we still have to

cover. Through this method we can see ourselves more or less just
how capable we are of achieving our objectives.”
Altan concluded his speech by calling upon the participants to fol-
low the works of other sectors, organisations and countries. In the
opening session. Dr. Volkan Atalay, METU Vice Rector, also gave a
speech related to cooperation between the university and industry.
The final speaker in the opening session was Lieutenant General
(R) Abdullah Cahit Sarsılmaz, advisor to the Defence and Aerospace
Industry Exporters’ Association (SSI), who summarised the current
status of the defence and aerospace sector and its targets with
numbers. According to Sarsılmaz, land systems took a 34 percent
share of the defence industry turnover in 2013, accounting for 1.5

LSS 2014 SPECIAL

Land Systems Seminar
Highlights Dynamism
in the Sector

This year's second Land Systems Seminar
(LSS) took place in Middle East Technical
University (METU), Ankara on 
03–04 November. Different from the first
seminar, it was organized only with the 
support of the firms in the sector. 
Even though the participation did not quite
give the impression of an event in which 
all of the stakeholders in the sector 
were represented, the lectures and the 
presentations created a sharing 
environment that satisfied the expectations
of the participants.
Şebnem ASİL / s.asil@milscint.com
Ümit BAYRAKTAR / ubayraktar@milscint.com
K. Burak CODUR / b.codur@milscint.com
Vehbi TUNCA / v.tunca@milscint.com
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Navy Captain (Ret.)
A. Zafer BETONER
(Turkish Navy-MSEE)

Fahir Altan, head 
of the Ankara Branch 
of the Turkish Quality
Association
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billion dollars, and of the 10 largest export programmes in the sec-
tor, six were related to Land Systems. Sarsılmaz pointed out that
SSI’s membership had grown to 400, and highlighted the interna-
tional advertising campaigns that were being carried out by SSI and
the Turkish Defence Alliance (TDA). Sarsılmaz concluded his
speech by expressing the importance of LSS to SSI.
The opening session of the second day began with a speech by K.
Zafer Selçuk, AFCEA General Secretary, who described the activi-
ties of AFCEA to the assembled participants. He was followed to
the stage by Hilal Unal, OSTIM Defence and Aviation Cluster (OSSA)
Coordinator, who gave a briefing entitled, “Improving Defence Ex-
ports”. Ünal described the foundation of OSSA, mentioning that they
had established clusters after conducting competitiveness analysis
of 5,000 firms in OSTIM, and OSSA was one of these clusters.  For
a company to become a member of OSSA, 60 percent of its turnover

must come from defence or aerospace-related activities, and the
organisation has currently 143 members, although not solely based
in Ankara. 
Ünal stated that OSSA is managed by member companies, and she
is also a stakeholder in a company and went on as they designed
OSSA’s institutional management systems, they are a cluster man-
aged via the Internet, which allows decisions to be made quickly.
This management system is the first of its kind in Turkey, which
has given them a great advantage. Ünal listed the reasons for
OSSA’s success as fostering the creation of firms that can work
with the major industries, helping in the obtaining certification, and
encouraging exports and direct partnerships with foreign firms. 
The event also featured a number of parallel sessions and in the
following pages you will find detailed news from the most promi-
nent of these.
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Hilal Unal, OSTIM 
Defence and Aviation
Cluster (OSSA) 
Coordinator

Lieutenant General (R)
Abdullah Cahit 
Sarsılmaz

The ROKETSAN Ballistic Protection Centre (BPC) was a
prominent feature in the presentations given by ROKET-

SAN officials at the event. BPC was given the task of improv-
ing the armour of the ALTAY tank with a contract signed in
2009, and has since transformed itself to a Centre of Excel-
lence through various activities in improvement of armours.
Timur Akgül, Project Director of ROKETSAN Advanced Ma-
terial and Ballistic Protection, provided information on this
issue in his presentation entitled “ROKETSAN Ballistic Pro-
tection Solutions”. He said that ROKETSAN had completed
the qualification works of the armour system designed for
ALTAY tank in 2013, and that the project is scheduled for
completion in 2015 after the reinstating of system-level ac-
tivities. He added that ROKETSAN is now preparing for the
serial production phase and aims to sign the serial produc-
tion contract in 2015. 
Another project in which BPC is involved, this time related
to the area protection concept, is the Modular Temporary
Base Area (MTBA). ROKETSAN has developed, produced
and installed the necessary ballistic protection systems for
the MTBA demanded by the Turkish Armed Forces, and the
system has now entered the inventory. Akgül stressed that
all of the materials needed for this project had been ob-
tained from domestic sources, and went on to list the activ-
ities currently underway in BPC as follows:
n STANAG 4569 Level 1 to Level 5 armour protection 

solutions,

n Armour protection systems for aerial platforms 
from Level 1 to Level 3+, and 

n Armour solutions for land vehicles against RPG threats.
Eralp Akgül, who works as a specialist engineer in BPC,
detailed the ongoing ballistic studies into small and
medium kinetic energy threats and shaped-charge
threats. Stressing the exceptional quality of the armour
being developed by BPC, Akgül said that armour 
developed against 7.62mm ammunition generally weighs
180 kg/m2, while the BPC-developed solution 
weighs only 65–74 kg/m2.

ROKETSAN: Centre of Excellence for Armour Protection
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Director of ROKETSAN
Advanced Material
and Ballistic Protection
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ASELSAN, as one of the main sponsors of the event, was at
the same time the most active participant company, with

eight presentations given by its staff members. At the begin-
ning of the event a speech was given by Mustafa Kaval, Vice
President responsible of Defense Systems Technologies
(DST). Kaval addressed the importance of Land Systems in
the light of geopolitical developments in the world, listing the
most prominent features of the Land Systems sector as fol-
lows:
n Modular system structures to suit variable threats and 

diverse combat settings.
n Rapid movement capability,
n Accurate and real-time data exchange,
n Reliable and uninterrupted communications,
n Advanced command and control functions,
n Accurate and sensitive target acquisition,
n Precision strike, and 
n High level of maintainability and survivability.

In second half of his speech Kaval provided information on the
new organizational structure of ASELSAN. He said that a num-
ber of Vice General Presidencies and “Sector Vice Presiden-
cies” that will operate as profit centres had been established
as part of the organizational changes announced last July. As
one of these new structures, the Research, Development and
Technology Management Vice Presidency will be responsible
for the management of ASELSAN’s technological capabilities,
including the R&D centres that are to be opened abroad, and
the initiation and management of R&D activities as required
by the “Sector Vice Presidencies”. According to information
given by Kaval, ASELSAN carries out 4 percent of all R&D in
Turkey, including 10 percent of the industrial R&D and 43 per-
cent of the R&D in the defence industry sector.
Another detail in the new organisation is the “ASELSAN
Academy”, which is in the process of establishment under
the Human Resources Vice General Presidency. The “ASELSAN
Academy” will carry out activities geared towards human re-

LSS 2014 SPECIAL
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New Organization of ASELSAN

ASELSAN Covers all Land System Areas
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sources and career planning, focusing mainly on the engi-
neering workforce, and will engage in academic activities to
improve the technical and managerial competency of its
members of staff in accordance with this plan.
ASELSAN has also undergone an organisational restructur-
ing in the business development and marketing side of the
business, and will now carry out the management of its do-
mestic and foreign subsidiaries and business development
works through the Vice Presidency of Strategy and Business
Development. Marketing activities will now be executed in-
dependently by each Sector Vice Presidency in accordance
with their activity area.
Kaval also provided information about the organisational
changes related to Land Systems. All of the company’s ac-
tivities for the land, maritime and weapons systems have
been brought under the roof of a single Sector Vice Presi-
dency, namely the DST, which will handle system-level is-
sues, while various subsystem requirements will be
acquired from other Sector Vice Presidencies. Kaval had the
following to say on the issue:
“The DST Sector Vice Presidency will be the single point of
contact for those projects involving multiple subsystems
such as radio, radar, electro-optical sensors, command and
control and weapon systems, and those projects that are
problematic to platform manufacturers in terms of which
group in ASELSAN they have to deal. No longer will they
need to contact multiple branches of ASELSAN for the same
project as the required coordination will be done by DST. We
believe that this method will make our project stakeholders
much happier.”
Kaval also mentioned the progress in the merger of 
ASELSAN and MIKES under the roof of ASELSAN, and stated
that he was hoping that the works on this issue would be fin-
ished by the end of the year.

Speaking about ASELSAN’s facilities, Kaval said that the re-
location of the Radar and Electronic Warfare Sector Vice
Presidency to its Gölbaşı premises would start in November
and would be completed in February. The architectural
works related to the facilities of DST and Communication,
Security, Energy and Automation System Sector Vice Pres-
idencies located in the Baskent Organised Industrial Zone
in Temelli are in progress, and ASELSAN is planning to carry
out the final integration and test activities of radar electronic
warfare and air defence projects at the facilities to be es-
tablished in this area.
Kaval concluded his presentation with a discussion of
“ASELSAN’s Activities in Land Systems”, providing the par-
ticipants with previously unrevealed news and general in-
formation on ASELSAN’s products in this field. ASELSAN
exports 66 percent of its remote-controlled weapons sys-
tems, and in particular Kaval’s explanation of the synthetic
aperture radar and the satellite camera utility load when
speaking about Satellite Systems attracted the attention of
the listeners.
Kaval also voiced his expectations related to the transition
to a Performance-Based Logistics Support Approach at the
end of his presentation.

Complete Tank Solutions from ASELSAN
ASELSAN tank solutions were introduced in a presentation
entitled “ASELSAN Subsystems and Their Superiority in Tank
Programs”, which was given by Hikmet Balcı, ASELSAN Tank
Systems Programme Director. Balcı said that ASELSAN’s
works concerning tanks is based on the application of current
technologies to the tanks in the inventory of armed forces,
which have an average age of nearly 50. ASELSAN is design-
ing and producing the following electronic, electro-optical and
electro-mechanic systems for tanks:
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n New Generation Fire Control System
n Electrical turret power units,
n Tank Command, Control, Communication 

and Information
System (TKKMBS)

n Tank Driver’s Sight System
n Tank Laser Warning System
n Remote Controlled Weapon System, and 
n Battle Area Identification and Recognition System
Balcı explained that given its product range, ASELSAN is
the only firm in the world that designs, produces and inte-
grates tanks with all electronic, electro-optical and vehicle
electronics (vectronics) systems, which allows the company
to achieve optimisation in tank solutions. For example, by
consolidating common functions, the number of units to be

installed on a tank are reduced. Although the commander
and gunner periscopes have different physical and func-
tional characteristics, they can use the same electro-optical
units. Also, there is only one type of processor card in the
boxes. ASELSAN’s solutions bring various advantages also
to other platforms. Pointing out the commonalities between
the systems they had developed for both the ALTAY and
Leopard 2 modernisation solutions, Balcı summarised the
advantages as: logistical commonality, low training costs,
lower life-cycle cost, and common software and hardware
updates.
Balcı also shared a few details about some of ASELSAN’s
other activities on the issue:
n The 25 tonne turret simulator used in research related 

to turrets is unique among such simulators.
n ASELSAN exported its newly developed driver sight 

system to one country.
n The SARP remote controlled weapon system works along

with the commander’s periscope.

LSS 2014 SPECIAL

Modernization 
Solutions for T-72 Tank
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n The Leopard 1 tank, whose modernisation was carried out
by ASELSAN, has the lowest malfunction rate among 
all other tanks in the Army inventory.

n ASELSAN’s works concerning the Leopard 2 modernisation
solution were completed in last March, and approximately
600 firings were made during the trials. This solution is
being offered to meet the requirements of Finland 
and Poland.

n ASELSAN has also developed solutions for Russian 
designed tanks. For the modernisation of the T-72 tank, 
solutions related to fire control system, tank driver sight
system, remote controlled weapon system and tank
command control and communication information 
systems are being offered. Among the products 
being offered by ASELSAN are thermal targeting sights 
that are compatible with the physical dimensions 
of the current sights on the periscopes of the 
T-series tanks. 

Projects Continuing at Full Speed
Some important developments and details that were not
been mentioned in the preceding events were also revealed
in the other presentations given by ASELSAN at the event.
Mehmet Karakaş, the Director of ASELSAN Land and
Weapon Systems System Engineering, referred to their
works related to the Panter towed howitzer in his presenta-
tion entitled “Artillery Weapon Control Systems”. ASELSAN
has modified the hydraulic lateral motion system of the plat-
form into a hydro-pneumatic system. Answering a question
concerning precision artillery shells. Karakaş stated that
they would be carrying out a joint project with the Undersec-
retariat for Defence Industries (SSM) R&D and Technology
Management Department, and that this project is planned
to start by the end of this year. The final product could be
available within 3–4 years.
Bülent Başaran, Project Manager in the -DST Sector Vice
Presidency of Remote-Controlled Weapon Systems, gave a
briefing on SARPER, which ASELSAN has developed as a re-
mote-controlled weapon solution for Land System platforms
using a dummy model during his briefing entitled “Remote-
Controlled Weapon Systems on Land Platforms”. SARPER
is not listed among ASELSAN’s products on its website at
the time of writing. It weighs less than SARP, and can be
used with 5.56mm and 7.62mm rifles. Başaran also men-
tioned to the audience that they had exported the remote-
controlled weapon systems to seven countries, and they
can armour the systems if required, stating that they had
already carried out such works to a SARP system mounted
on vehicles delivered by Nurol Makina to the -Turkish Na-
tional Police. Another project mentioned by Başaran was
the installation of a SARP system onto a Toyota HILUX ve-
hicle using a Russian-brand machine gun for a foreign cus-
tomer.
Güven Solak from the Air and Missile Defence System
Group Directorate of the DST Sector Vice  Presidency men-
tioned that they were entering the last stage in a series of
qualification tests concerning an electronic fuse, featuring
subsystems that have been designed and produced entirely
domestic capabilities. These will be used with the air de-
fence weapons in the inventory of the Turkish Armed
Forces.
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The main agenda of
Ayyazılım in the Land Sys-

tems Seminar was the Inte-
grated Display Panel solution
that was originally introduced
at the first seminar that took
place in 2012. Atilla
Yenidoğan, General Manager
of Ayyazılım, made a presen-
tation entitled “User-friendly
applications considering user
interface expectations in tac-
tical vehicles within the

framework of new technological developments".  Integrated
Display Panels provide the user with both
analogue and digital information. In tactical
vehicles the information used by the driver
is obtained partly from analogue sources,
but mostly from the digital interface within
the CAN bus architecture. Nowadays, the
need for analogue displays is mostly en-
countered in vehicle modernization projects,
while on the other hand, innovations in such
areas as cameras necessitate the use of an
LCD display panel, thereby highlighting the
need for Integrated Display Panels.
Yenidoğan explained that the company had
also received requests for completely nu-
merical displays, which he assessed would
be standard in the future.

Integrated Display Panels can provide the user with various
warnings and situational data, besides the usual information
needed by the operator. These systems are capable of dis-
playing information demanded by the vehicle commander
over a single interface, including navigation and map data,
the position of other vehicles and situational awareness in-
formation.
Yenidoğan pointed out that the addition of an Integrated Dis-
play Panel to the vehicle infrastructure would be of great
benefit in the future when the need arose for the integration
of other systems. Manufacturers of such systems, he said,
would be able to use this infrastructure for the display and
user interfaces of their own systems, adding that this inno-
vation served to reduce complexity in vehicles.

FIGES, which sees such events as a good opportunity to pres-
ent its engineering solutions, took the opportunity at LSS

to present its computer-aided electromagnetic analyses stud-
ies and multiple texture dynamics analyses. The firm's exem-
plary work in the field of computer-aided electromagnetic
analyses can be categorized under the following headings:
n RKA reduction calculations for a generic weapon 

system geometry,

n Horn and reflector antenna and Radom 
analyses, 

n Cable analyses,
n Screening-effectiveness analyses,
n Asynchronous motor analyses, 
n BLDC motor design and CFD thermal analyses, 

and
n Analyses of direct and indirect effects of lightning. 

LSS 2014 SPECIAL

Ayyazılım Takes Tactical Vehicles to the
Next Level with Integrated Display Panels

Activities of FIGES Diversifies with the Sector

Integrated Display Panel manufactured by Ayyazılım for a Middle Eastern country.
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FNSS, whose staff members made four presentations during
the event, attracted particular attention with an analysis ad-

dressing the general outlook of the sector. On the first day of
the event, during his introduction of the FNSS MILDESIGN 2015
International Land Vehicles Design Contest, Haldun Olgun,
FNSS Business Development Director,  said that the defence
sector would need to increase the number of designers by four
or five times if they are to meet the 2023 targets. Olgun said
that they were anticipating some important contributions to
these targets from this MILDESIGN 2015 competition, stating
that as of November 1 the number of entries had exceeded 300.
Olgun briefed the participants on some of the outcomes of the
first outing of the event – MILDESIGN 2011:

n Two of the finalists has joined the FNSS family, 
n The brand value of FNSS has increased,
n The visibility of FNSS has increased among designers, and
n The indigenous development of land vehicles has been gain-
ing momentum among companies operating in the land de-
fence market.
On the second day of the event, Bülent E. Beyoğlu, FNSS Strat-
egy and Business Development Leader, gave a presentation
entitled “A General Overview of Land Vehicles Sector”, which
saw the greatest participation at its Q&A session.
At the beginning of his presentation, Beyoğlu outlined the
weaknesses and strengths of the Turkish land vehicles sector,
along with potential threats and opportunities, as shown in
Table 1.

Beyoğlu underlined that Turkey’s foreign dependencies lay in
the following areas:
n Power Pack,
n Weapon Systems,
n Armour Material (aluminium and steel), and 
n Sensor technology.
Emphasising the need to develop test infrastructure, Beyoğlu men-
tioned that sometimes they needed to go abroad for testing, costing
several thousand dollars, and with shipping costs reaching a few
hundred thousand dollars.
Beyoğlu gave his projections concerning the domestic market for
the next 10 years. In his opinion, the next 10 years represent an im-
portant project portfolio for the company, unless projects are can-
celled. Among these projects are the serial production of ALTAY
tank, the new generation armoured combat vehicle, the Special-
Purpose Tactical Wheeled Armoured Vehicle, Anti-Tank Vehicle and
Armoured Amphibious Assault Vehicle projects and the related lo-
gistic support for all. These projects are expected to go out to tender
in the coming two to three years. Turnover in the land vehicle sector
is currently between 300 and 400 million dollars, but is expected to
exceed 1 billion dollars with the activation of these projects. This
will equate to a sectoral growth of at least 2.5 times, and in this con-
text, the sector faces a need to improve itself in such issues as
human resources and cooperation with small- and medium-sized
enterprises (SMEs). Beyoğlu also pointed out that the sector should
avail itself of the opportunity to establish qualified subcontractors
during this process, and that the maintainability issue will be on the
agenda with the finalisation of these projects in 10 years’ time, ne-
cessitating a transformation in the sector. 
Another issue that Beyoğlu referred to related to maintainability
was “Industrialisation in Logistics”.  He said that the Government-
Owned Company Operated (GOCO) facility model could be applied
in Turkey, as exemplified by the FNSS-operated and Saudi Arabia-
owned Al Kharj military base. He gave another example of this
model from the United Arab Emirates, where FNSS is engaged in
spare part procurement and maintenance.
Beyoğlu also brought up the subject of the procurement system in
Turkey. He said that the SSM’s formula in its bidding evaluation sys-
tem takes various parameters, such as price, domestic contribution
and offset, SME participation and technological investments into
consideration, but he also complained that despite this, emphasis
of the formula was still on price, with the cheapest bid usually win-
ning the tender:
"You cannot offer the best equipment to the Turkish Armed Forces
(TAF) when the criteria is being cheap. For example, the solution
that we offered to Malaysia will probably be more sophisticated than
the one we will offer to the TAF. We have to discuss whether the
vehicles that we will provide to the TAF for the next 40 years should
be the cheapest ones.”
Ercan Ertüreten from Otokar made some comments in the Q&A
session and mentioned that lifecycle costs should be included in
price calculations used in the bidding evaluation system.

LSS 2014 SPECIAL

General Overview of the
Sector from FNSS

Strengths
n Private Firms
n Expanding product portfolio
n Competitiveness proven by exports
n Continuity of the Turkish Armed 

Forces requirements
n Ownership of the sector by 

Undersecretariat for Defence Industries 
n Technical Competence 

Opportunities
n Upcoming domestic project 

portfolio
n Reduction in European Defence

Spending

Weaknesses
n Dependence on sub-systems
n Deficiency of 2nd-tier firms.
n Subsidiary Industry's  need to 

develop itself
n Testing infrastructure

Threats
n Wavering trend in domestic 

demand 
n Tough domestic competition 
n Increasing international competition

Table 1. Strengths and weaknesses of the Turkish land
vehicles sector, along with threats and opportunities.

©
M

SI D
efence R

eview

Haldun Olgun, FNSS
Business Development
Director

Bülent E. Beyoğlu,
FNSS Strategy and
Business Development
Leader

©
M

SI D
efence R

eview





28

MSI Turkish Defence Review - December 2014                                                                                                         www.milscint.com

LSS 2014 SPECIAL

Hexagon Studio has unveiled their solutions to the special
requirements of the sector with two presentations. In a

presentation entitled “Flexible Delivery Unit and Belt De-
signs for Ammunition Transfer Mechanism” given by Engine
Teke, the background behind the design was explained as
follows:
n More than 40 patents were examined during the 

Conceptual Design stage. With Lamellose Structure,
Twister, Flex and Chute-like systems evaluated 
in depth. 

n Taking into account also the sub systems, the total 
number of parts in the Detailed Design Phase reached 537.
The total weight of the system was planned to be 100 kg,
however, during the weight reduction works the weight
was actually reduced to 70 kg.  The weight reduction
phase saw a review of system requirements and the
modification of some system functions. Approximately
200 drawings were prepared for four prototypes.

n During the prototype phase, approximately 2000 parts
were produced for the four prototypes, with the 
involvement of 12 subcontractors.

n Approximately 450 rounds of ammunition were fired
during the test phase. Furthermore, galvanic corrosion
tests and environmental tests defined by MIL-STD-810G
were executed for various materials.

On behalf of Hexagon, Umut Cırık gave a presentation enti-
tled “A Study of Cannon Muzzle Pressure Design with Com-
puted Fluid Dynamics”. In this study, a dynamic computation
network methodology was adopted in order to observe the
best effects of shock waves in analyses made in virtual envi-
ronments. During the recoil force calculations, the difference
between the dynamic (with ammo) and stationary (without
ammo) computation networks was found to be negligible, re-
sulting in savings of both cost and time. Cırık said that the
programme would continue with different cannon muzzle
pressure design models and 3-D analyses. 

Karel, as the largest user-based manufacturer in the corporate
telecommunications market, made a presentation of their de-

fence and aerospace-related solutions during the seminar. Karel,
a public company, employs 1,335 workers, of which 150 work in Re-
search & Development. The firm’s 2013 turnover reached 93 million
dollars, and the company continues its activities in the design and
manufacture of electronic products related to the defence and
aerospace sector, as well as electronic card systems and subsys-
tems. The solutions emphasised by Karel during the event were the
DS200U Military Field Switchboard and the GRC-5218 Radio Link
Communication system. The main characteristics of the DS200U,
which is a flexible reconfigurable and tactical field communication
switchboard with IP feature, are as follows:  
n TDM/PCM/SIP-based communication system,
n Scalar PCM/TDM 100% non-blocking,
n Ability to communicate with civil and military HF, VHF 

and UHF radios with CNR features,
n Multifarious trunk support: Traditional analogue, digital,

ISDN, PRI, E&M, TWT interface, E1, Fibre and IP trunk,
n BNC connectivity for Radio-Link interface (GRC5218),
n Redundant hotswap CPU structure,
n Redundant internal power unit,
n High voltage protected external power unit and battery

charging feature,
n User friendly console with LCD and keyboard,
n Remote access interface.
The characteristics of GRC-5218 Radio Link Communication
System are as follows:
n 50 km Line of Sight fast set-up tactical communication 

capability, 
n Frequency hopping at 8.448 Mbps (E2) and 2.048 Mbps (E1)

data rates and across all working frequency bands,
n Simultaneous data and voice communications,
n Imagery communications using IP telephone units,
n Ability to be mounted on any military vehicle with a 

special antenna carriage unit,
n Diversified internal frequency communication techniques, 
n Ability to escape from jammed frequencies without 

interruption to the link in frequency hopping mode,
n Two-stage forward error correction technique (FEC).

Hexagon Studio Unveils
Special Solutions

Karel Introduces its Field
Switchboard and Radio-link
Communication System
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Otokar personnel made four presentations to introduce
the diverse Otokar product family, whose members

have either passed or in the process of passing qualification
testing phase. Mustafa Bakırcı, Deputy General Manager of
Otokar Responsible for Main Battle Tank and Tactical Ar-
moured Vehicles, gave a briefing on the gradual develop-
ment of Otokar over the years with his presentation entitled
“Tanks and Armoured Vehicles”. Bakırcı said that the trans-
fer of knowledge and experience is lacking under licensed
production, and that firms need to push themselves in order
to attain knowledge as a long-term effort. As an example,
he said: “When working with a foreign firm we made a mod-
ification to a chassis. They came from the firm and asked
us how we had done it, and we said, "You sent us a diagram
of the chassis, and we did it.” The engineer from the firm
said bashfully "But that diagram was incorrect". We said
"We knew it, and so we took all of the measurements from
the actual chassis that was delivered.” Bakırcı went on:
“Nobody tells you that you should not rely on a diagram;
therefore you have to understand and comprehend that
product. You cannot draw that information from a diagram,
particularly if you are going to make some modifications to
the product."
Bakırcı continued with a summary of the development of the
COBRA vehicle, and said that it had taken them 5 years to sell
the vehicle, but now 3,000 of them are in service in more than
20 countries in actual combat conditions around the globe. He
stressed the value of field qualifications and marketing as les-
sons learned from this situation.
Bakırcı went on to speak about the influence of technology
in the process of product development. He said that after the
initiation of a product, Otokar works for 3–4 months to de-

termine what the product will look like in the end, while the
final design is produced at the end of the first year. Many de-
tails of the product can be observed through simulations
during this process. Opening up another bracket for simu-
lation, Bakırcı said: "We can actually verify our simulations
through testing. Simulation always yields results; it is a mat-
ter of how much you trust in them at the end. We are cur-
rently at a stage where we are improving the validity of our
simulations."
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Otokar gets close to authentic results from the simulated tests in the design phase.

©
O

tokar

Mustafa Bakırcı, Deputy
General Manager of
Otokar Responsible for
Main Battle Tank and
Tactical Armoured 
Vehicles

Dr. Mehmet Karaaslan,
Otokar ALTAY Project
Director
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Bakırcı called for change in the approach of the sector to prod-
uct development, expressing that the period of “Give me a proj-
ect, I will do it” needs to come to an end. In this regard, he said
that with the support received in the ALTAY project, Otokar had
launched works to develop a series of tracked vehicles using
their own resources, of which TULPAR was one example.
Bakırcı said that their aim has always been to supply vehicles
to the Turkish Armed Forces, but that they were also seeking
marketing success at the completion of testing against their
competitors in the international markets. To this end, Bakırcı
said that the share of R&D in the company’s turnover stood at
4.4 percent.
Bakırcı also provided up-to-date information on several of
Otokar’s ongoing projects, saying that the ARMA 8x8 vehicle
had passed successfully amphibious tests with its 90 mm tur-
ret, and that they expect to see swimming of the amphibious
version of TULPAR soon.
Bakırcı underlined the critical issues for the upcoming period
to be the power pack, cooling systems, resistance to mine and
amphibious capability. He concluded his presentation with a
call for the following activities in the sector:
n It is vital that the Undersecretariat for Defence Industries

(SSM) continues with its line of policies that have paved
the way for the sector until today.

n Projects that promote large-scale investments into 
R&D and the development of system integration 
capabilities should be realised.

n Improving the bond between the user and the 
manufacturer is of vital importance.

ALTAY Project Proceeds on Schedule
One of the most anticipated presentations of the event was the
“ALTAY Project”, given by Dr. Mehmet Karaaslan, Otokar ALTAY
Project Director, which attracted a very large crowd. Providing
an update on the ongoing project, Dr. Karaaslan said that they
had entered the “Prototype Development and Qualification
Stage” of “Phase I-Design and Prototype Production”, as sched-
uled. At the time of the presentation, he said that the first Pro-
totype (PV1) was ready for testing and that the second (PV2) was
in the final assembly stage. Dr. Karaaslan added that the Mobility
Test Rig(MTR) of the tank had been concluded, completing over
4,000 km of endurance testing on Otokar’s test tracks on the
fields in Şereflikoçhisar, Çerkezköy and Sarıkamış. All subsys-
tems were tested and verified during these and later tests. Fur-
thermore, the Firepower Test Rig has fired more than 500
rounds of ammunition in Şereflikoçhisar, and that these tests
were continuing at the time of the presentation.
The current ALTAY contract also encompasses works related
to serial production. The “Period II- Serial Production Contract
Works” began in June 2013, and are scheduled for completion
by September 2015. The first tank, which will roll off the as-
sembly line in 2017, will be produced under a separate serial
production project.

Atıl Erdik, Director of the Otokar Ballistic and Explosion Analysis Unit, in his presentation
entitled “The Study of the Effects of Mine Explosions on the Crew through Numerical 
Simulation Methods” gave information on the mine explosion simulations carried out
for ARMA. Erdik's presentation was watched with great interest, especially by those
working on and studying this subject.

Otokar can take steps on issues related to lifecycle prior to the entry of the vehicle into
the inventory, based on information garnered during the expedited tests executed 
on the hydraulic road simulator.

Otokar can reapply the loads
recorded during the test race
track later in the hydraulic
road simulator of the vehicle.
Here, the URAL vehicle is seen
undergoing testing.
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The Perfect 
Marriage
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“There’s no doubt
about it, the engine
is the key selection

item for any aircraft,” says
Clemens Linden, managing
director of Eurojet Turbo
GmbH, who is spearheading
the company’s TFX campa-
ign. “If the air framer knows
the engine from the start,
they know how to design the
aircraft. The success of the
marriage between the EJ200
and Eurofighter only came
about because the respective
teams worked together right
from the very first minute 
of the project. That’s why the-
re’s such a smooth interface
between aircraft and engine.
In fact, the interface design
between Typhoon and the
EJ200 is so seamless that
replacing an engine is a rela-
tively straightforward opera-
tion. It’s something that can
be carried out within 45 mi-
nutes. This experience and
knowledge is part of our pitch
to the Turkish Aircraft In-
dustry. In Eurojet you have
the advantage of a very ma-
ture product, one that’s per-
formed well for more than 
10 years, over more than
500,000 engine-flying hours
and one that truly delivers an
impressive performance. We
believe there’s a strong case
to say that it’s the ideal selec-
tion because with such a ma-
ture and reliable product to
provide the power, the airc-
raft manufacturer would then
be able to focus on the deve-
lopment of the avionics and
the weapons integration
system.”

So how does it shape up aga-
inst the opposition? “Of co-
urse we know that in a
campaign like this we are up
against some of the biggest
engine manufacturers in the
world but we believe in our
product. Put simply, the en-
gine delivers consistent, reli-
able performance and an
outstanding availability rate
when it matters most. We are
in a competitive situation and
we can’t concern ourselves
with what our competitors
may or may not be doing. All
we can do is concentrate on
making sure our Turkish sta-
keholders understand the
benefits of the Eurojet offe-
ring. But what we all believe
is that in the EJ200 we have
an extremely reliable product
that has proved itself over the
past decade in Typhoon. We
believe we have such a good
product that we should do
everything we can to try to
position it in other platforms.
That’s why we have entered
this campaign in Turkey. But

we also believe we have a
good offer in terms of work
share and technology trans-
fer that make it right for this
country” says Linden.
Developed over a decade, the
Eurojet EJ200 is known ac-
ross the globe for its perfor-
mance, capability and its
competitive life-cycle costs.
Since delivery of the first pro-
duction engine in 2003, more
than a thousand EJ200 engi-
nes have been supplied to the
fleets of six nations, and the
overwhelming feedback from
the customer is it’s the best
in the world in its thrust
class. Linden continues:
“Whenever we talk to pilots in
the air forces they all say the
engine is awesome. They
never raise any issues about
it; they tend to say they just sit
in and start it. It’s easy to
handle and it’s carefree and
highly reliable. That’s the
consistent feedback we get
from the pilots who fly the jet,
which is a really great endor-
sement.”
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In any aircraft the relationship between the air frame and engine
is a fundamental one. It defines the character, performance 
and ultimately success of the design. That’s why a crucial 
milestone in the Turkey’s Jet Trainer and Fighter Aircraft 
Development (TFX) programme will be the selection of the power
plant. And, with more than 500,000 hours clocked up powering
the Eurofighter Typhoon, the Eurojet EJ200 is advancing its 
claims to be the TFX engine of choice.

At its heart, in the 
combustion chamber, 

the heat is nearly half the 
temperature of the surface 

of the sun - and the pressure 
is the same as half a 

kilometre down 
in the ocean.

Clemens Linden,
CEO, EUROJET

Turbo GmbH
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Described as 4.5 generation
engine, the EJ200 is a low
bypass ratio turbofan, and
consists of an eight-stage
compression system, with 
a single turbine each in the
high-pressure and low-pres-
sure turbine stages and thrust
augmentation systems. It pro-
vides 20lbf thrust in reheat

making it the ideal engine for
a twin fighter aircraft applica-
tion.
This choice between twin and
single engine configuration
will define Turkey’s TFX de-
velopment. Linden believes
there’s an overwhelming ar-
gument that two engines are
better than one.

“We strongly believe that a
twin engine design provides
technical and safety advanta-
ges. You only have to look at
the reliability and perfor-
mance of Typhoon – nothing
comes close. But it’s not just
our studies that back this as-
sessment. There is a lot of
freely available evidence
which also supports the twin
engine approach. Interes-
tingly a lot of the data input
has come from the US Air
Force and their research cle-
arly shows that single engine
aircraft suffer more losses
than twin by a ratio of 9:1(on

engine related mishaps).
There are a variety of reasons
why this is the case but the
evidence is unequivocal. This
study looked at two aircraft,
with the same engine types,
with the same flight hours on
the aircraft, over the course
of around 3 million hours,”
says Linden, who has led Eu-
rojet since December 2012,
and holds a master’s degree
in Aerospace Engineering
from the ‘Technische
Hochschule’ in Aachen, Ger-
many.
So just how good is the Eurojet
offering? The power plant
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The force on the small first stage turbine blade at take-off is about 10 ton.
That’s equivalent to hanging a double-decker bus on each blade.

One of the EJ200 engines will help power BLOODHOUND SSC aiming to be the first 
1,000 mph car. That’s faster than a bullet and covers the length of four and a half 
football pitches in a single second.
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features high-end compres-
sor technology and, including
its reheat system, is about 4
metres long with a dry weight
just under 1,000 kg. It boasts
a thrust to weight ratio of
close to 1:10. 
In operation with six fleets
(the Air Forces of the UK,
Germany, Spain, Italy, Austria
and Saudi Arabia), it has pro-
duced some impressive
numbers. For example, over
more than 500,000 engine-

flying hours, the flight shut
down rates are well below in-
dustry average. And the
mean time between engine
removals is better than spe-
cification and reliability figu-
res far better than plan.
Eurojet says that having a la-
test technology engine that
has achieved such an im-
pressive milestone in terms
of flying hours, offers any po-
tential customer a good, solid
base of evidence to examine.

What this data indicates
above all is a product that is
dependable. “There is no
doubt this engine is proving to
be extremely reliable. If you
compare it to previous gene-
rations then we have fantastic
on wing time – more than a
thousand hours on average.
In fact the fleet leader in the
RAF has achieved over 1,700
flying hours. This kind of per-
formance figures are unpre-
cedented in combat engines
where on-wing hours can
often be measured in the low
hundreds. If you look at the
operations that took place in
Libya, for example, we had
fantastic engine reliability – it
was close to 99%. And in re-
cent combat sorties for the
RAF, the EJ200 accumulated
over 6,000 engine flying hours
without a single engine rejec-
tion. So it’s evident that this is
an engine really works well
and we have no issues with it”
says Linden.
Indeed the performance of
the engine was so impressive
that Air Marshal Simon Bol-

lom, Air Member for Materiel
and Chief of Materiel, remar-
ked on its performance: “We
only took one spare engine,
and were confident that
would be enough,” citing the
design’s “inherent reliability.” 
Eurojet’s Sales VP Colin En-
gland says the through life
costs of the engine are anot-
her area where the EJ200
scores highly. Rather than a
conventional overhaul sche-
dule the Eurojet’s advanced
maintenance methods allows
the operation and the life of
the engine components to be
actively monitored through a
sophisticated engine health
monitoring system. “The
system measures actual rat-
her than perceived usage
and we calculate operators
can get up to a 50 per cent
saving in through life costs,”
says England. “In essence
there is no need to strip the
engine down and no need to
remove the engine for speci-
fic periods – the EJ200 is
very good on that score. We
know that in a competitive
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A single crystal turbine blade is 
designed to operate 200°C above 
its melting point. That’s like trying 
to stop an ice cube from melting 
in an oven.

Six facts about the EJ200 engine
n The Eurofighter Typhoon powered by two EJ200 engines 
    can cruise at supersonic speeds without afterburner help.
n A single crystal turbine blade is designed to operate 200°C 
    above its melting point. That’s like trying to stop an ice 
    cube from melting in an oven.
n At its heart, in the combustion chamber, the heat is nearly 
    half the temperature of the surface of the sun - and the pressure
    is the same as half a kilometre down in the ocean. 
n The force on the small first stage turbine blade at take-off is
    about 10 ton. That’s equivalent to hanging a double-decker 
    bus on each blade.
n One of the EJ200 engines will help power BLOODHOUND SSC 
    aiming to be the first 1,000 mph car. That’s faster than a bullet
    and covers the length of four and a half football pitches in a 
    single second.
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market we have to provide a
cost effective solution and
that’s exactly what Eurojet
stands for.”
The design of the EJ200 is
unique. It is made up of a total
of 15 different modules and
during maintenance and re-
pair periods as many as
seven modules can be exc-
hanged without the need for
the engine to undergo a
bench test. This capacity to
make servicing such a 
simple, slick and speedy ope-
ration such is a truly excep-
tional characteristic of the
engine.
“This kind of thinking is what
helps set us apart,” adds En-
gland. “Of course the engine
was originally designed for
low life-cycle costs and we
can demonstrate that is the
case, but with the experience
we have gained up to now we
feel we could go beyond that
and reduce the life-cycle
costs even further. That’s
certainly one area we are gi-
ving more and more focus to.
What you have to bear in
mind is today’s engine is the
first batch of the production
engines. We have never car-
ried out an upgrade in any
respect, because there has
been no requirement so far.
This leaves lots of room for
future enhancements. We
have a very solid base line
right now and we’ve got great
growth potential from this
point onwards.”
The other strength of the Eu-
rojet offer is in the partners-
hip it brings and technology
transfer it can offer. “We have
the chance to liaise with Tur-
kish industry at a very impor-
tant time in the country’s
development and history,”
says Linden. “The Turkish
Republic will celebrate its
centenary in 2023 and the
TFX programme has the po-
tential to be one of the pres-
tigious projects integral to
those celebrations, demons-
trating a nation forging ahead
on the capability front. We

therefore understand the in-
vestments that the country
will make at this time should
go some way to enhancing
the knowledge base of their
industry. We believe the tech-
nology Eurojet is both able
and willing to share will do
this.”
Indeed the consortium be-
hind Eurojet, Rolls-Royce
(UK), MTU Aero Engines
(Germany), ITP (Spain) and
Avio Aero (Italy) is proof of
successful partnership wor-
king. Each partner already
enjoys existing relationships
within the Turkish aerospace
industry.  
This consortium between the
four partner companies is re-
garded as another major
strength. It allows for open
discussions of technical is-
sues and incorporates the
views of four chief engineers.
This unique combination of
different perspectives adds
up to higher quality technical
outcomes. Partnering is part
of Eurojet’s DNA.
Adds Linden: “Eurojet has
complex manufacturing tech-
niques and technologies –
many of which we can move
across supporting national
agenda. We also have a very
advanced support concept
that we believe puts us in a
unique position and the same
can be said for our engine mo-
dule strip and build.”
A European solution would
also help Turkey’s aspirati-
ons to be a defence exporter
as it would not be hampered
by ITAR restrictions. The fact
that Turkey is a NATO mem-
ber also makes the path to a
mutually beneficial solution a
smoother one.
Linden concludes: “Turkey
has a phenomenal amount of
engineering graduates co-
ming out of university each
year. It is a country which has
a thirst for knowledge and
capability so it can forge its
own identity. We believe Eu-
rojet can help deliver on every
front.”
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Type Twin Spool Turbofan with afterburner
Launch application Eurofighter Typhoon (two EJ200 engines)
Further applications Single or twin engine fighter aircraft

Thrust 90 kN (20,000 lbf) with reheat
60 kN (13,500 lbf) without reheat

Bypass ratio 0.4:1
Pressure ratio 26:1

Specific fuel cons 47-49 g/kNs with reheat
21-23 g/kNs without reheat

Airflow 75 - 77 kg/s
Compressor stages 3LP, 5HP
Turbine stages 1HP, 1LP
Combustion system Annular Airspray
Weight ca. 1,000 kg
Length ca. 4 m

Technical Specifications of EJ200

The Eurofighter Typhoon powered by two EJ200 engines can cruise at supersonic 
speeds without afterburner help.





YFYİ is Turkey’s first and most
prominent technology-based en-
trepreneurship competition, and

has, since 2005, supported the ideas and
innovations of young people both during
and after the competition. This year’s
competition attracted 1,353 different
project applications, which were whittled
down to a shortlist of 21 finalist teams
competing in five different categories
(Table 1): 
n General
n Information Technologies and 

Telecommunications 
n Defence
n Energy
n Health

The institutions and organisations supporting the Defence cat-
egory included the Undersecretariat for Defence Industries
(SSM) and ASELSAN, which also presented the awards in this
category, as well as HAVELSAN, Meteksan Defence, MILSOFT,
ROKETSAN, SDT, STM and TAI.
The program of the final event involved morning presentations
by the finalists, the decision meetings of the jury committees,
and an award ceremony in the afternoon. Each team had five
minutes to present their ideas, broken down into a three-minute
presentation and a 2-minute question and answer session. 

Competition for Turkey’s Future
The opening speech of the award ceremony in the afternoon was
given by the METU Rector Prof. Dr. Ahmet Acar, who said that to
move beyond the middle income trap, and to avoid being in the
category of economically and democratically underdeveloped
countries in the world that produce only ordinary and unremark-
able products, Turkey needs to have good universities as well as
technology entrepreneurs. He said that the YFYİ competition had
turned a new page in the country in this respect, applauding its
rapid development over the past 10 years. Prof. Dr. Acar said
that nearly 5,000 applications had, to date, been submitted to the
competition. He also expressed that they were very pleased with
the increase in participation every year, and with the level, quality
and professionalism of the submitted projects. Referring to the
importance of cooperation and the effect of innovation on suc-
cess, Prof. Dr. Acar informed that YFYİ was being organised this
year with the support of 50 different organizations. 
Following Prof. Dr. Acar’s speech, representatives from the
sponsors listed below also gave a few words before the presen-
tation of the awards in each of their relevant categories:
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Category Teams
CHAINInformation Technologies and INOFABTelecommunications Category TESTLANCE
B&G TECH
GRAFENTEK

Energy Category HEZAR
LI-FI TEKNOLOJİ
NİTA
2C
GRAFENTEK

General Category INTEST
MIT
VISIOMECHANICS
AIV LABS

Defence Industry Category ALTATECH
METU
GRAFENTEK
BIOMFL
BTECH

Health Category EXODIAG
MYS TEAM
STRAND BİYOTEKNOLOJİ

Table 1. Finalists at YFYİ 2014 

METU Rector 
Prof. Dr. Ahmet Acar

As a Key Actor Guiding 
and Shaping Technology,

Turkey’s Defence Industries 
Continue their Support of
YFYİ Competition The award ceremony for the 10th “New Ideas,

New Businesses” (Yeni Fikirler Yeni İşler /
YFYİ) competition was organised on 
8 November, 2014 by the Middle East 
Technical University (METU) and the METU
Teknokent. The event was held under the
main sponsorship of the Elginkan Foundation
and with the organizational cooperation of
Teknopark Istanbul, while MSI Turkish 
Defence Review provided support as the
event’s press sponsor. During the ceremony,
held at the METU Culture and Congress 
Centre, awards in the Defence Industry 
Category were given by Undersecretariat for
Defence Industries (SSM) and ASELSAN. 
For 10 years, YFYİ has continued to contribute
to the development of entrepreneurial skills
and capabilities among its participants.
Vehbi TUNCA / v.tunca@milscint.com



n In the Information Technology and Telecommunications 
Category, Erhan Yalçın, Deputy General Manager of Microsoft
Turkey; Prof. Dr. Murat Özgören, Chairman of the Board 
of DEPARK; Turgut Boz, Deputy General Manager of TEB.

n In the Energy and Health Categories, Nurettin Türkoğlu, 
General Manager of YEDAŞ; Dr. İsmail Arı, General Manager
of Teknopark Istanbul; and Erdoğan Çeşmeli, Strategic 
Investments Director of GE Turkey.

n In the General Category, İsmail Hakkı Sağır, Deputy Vice 
General Manager of Arçelik; and İlhan Üttü, Director of the
Elginkan Foundation.

“Our Vision is to become an Industry 
that Guides and Shapes Technology”
For the Defence Industry Category, Dr. Faik Eken, General Di-
rector of ASELSAN, came to the rostrum to give his speech and
to present the USA Camp Special Award. In his speech, Dr.
Eken emphasised the importance of the concepts of research,
development, innovation and entrepreneurialism, and provided
the participants with an overview of research and development
expenditures in Turkey. According to Dr. Eken, ASELSAN had
a turnover of approximately $1.1 billion in 2013, and with the
support of the government, spent nearly $180 million in re-
search and development that same year. This figure corre-
sponds to nearly 10 percent of Turkey’s total industrial
research and development spending. Noting that global com-
panies such as Toyota and Microsoft spend more on research
and development than the total for Turkey, Dr. Eken expressed
that Turkey must make significant progress in this regard, stat-
ing that defence industries had a mission to guide technological
development.
Dr. Eken also described the
areas in which ASELSAN is co-
operating with universities,
which for ASELSAN include
the production of germanium
crystals for infrared imaging;
studies into cadmium zinc
chloride technologies for cool-
ing applications and infrared
cameras; studies into light-
emitting diode (LED) technolo-
gies, which will soon replace
LCD; and studies into gallium
nitrate technologies, which
have revolutionized the field of
high frequency electric and
electronic devices. 

Competition Categories Reflecting Turkey’s 
Industrial Needs
Sedat Güldoğan, Deputy Undersecretary for Defence Industries,
came to the rostrum during the award ceremony to give his speech
and to present the SSM Grand Prize. Reminding that SSM had sup-
ported the competition consistently since it first began 10 years ago,
Güldoğan expressed that it was the first time he witnessed such a
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Award Category Recipient Team Awarded Sum (TL)
Elginkan Foundation Grand Prize General 2C 100,000
Arçelik USA Camp Special Award General Grafentek 25,000
OSTİM USA Camp Special Award General 2C 25,000
TEB Grand Prize Information Technology Chain 100,000
Microsoft USA Camp Special Award Information Technology Testlance 25,000 
DEPARK USA Camp Special Award Information Technology Chain 25,000
Undersecretary for Defence Industries (SSM) Grand Prize Defence Industry Grafentek 100,000
ASELSAN USA Camp Special Award Defence Industry AIV Labs 25,000
GE Grand Prize Energy B&G Tech 50,000
GE Grand Prize Health BTech 50,000
YEDAŞ USA Camp Special Award Energy Li-Fi Teknoloji 25,000
Teknopark Istanbul USA Camp Special Award Health Exodiag 25,000
GE USA Camp Special Award Energy B&G Tech 25,000
GE USA Camp Special Award Health BTech 25,000

Table 2. Award-Receiving Teams 

Dr. Faik Eken,
General Director
of ASELSAN

Sedat Güldoğan, 
Deputy Undersecretary
for Defence Industries

U
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crowded hall and such an energetic participation, also underlining
the increasing quality of the competition over the years. He said that
the five main categories of the competition had not been selected
at random, as these categories represent the sectors in which
Turkey makes the greatest use of public spending yet bring the
least return. Güldoğan said that defence industries have a history
of collaboration with the other sectors, and that transforming the
ideas and innovations of the winning teams into actual products
would not only contribute to the defence industry, but also serve
the interests of other industries, and especially the energy sector. 

OSTİM: A “Factory” of Entrepreneurs
For the General Category, Orhan Aydın, Chairman of the Board
at OSTİM, came to the rostrum to give his award ceremony
speech and to present the OSTİM USA Camp Special Award to
the winner. Aydın began his speech by describing OSTİM as a
“factory” of entrepreneurs, as well as a centre for develop-
ment. He said that they were open to new businesses, new
ideas and new technologies that generate added value, and un-
derlined their position as solution partners with METU as an
extension of METU’s Teknokent with respect to research and
development activities. 
At the end of the event, which drew many participants from uni-
versities and the ecosystem of entrepreneurs, nine of the
twenty-one teams of entrepreneurs competing in five different
categories received awards based on the assessments of the
jury (Table 2). 
As one of the press sponsors of the contest, MSI Turkish De-
fence Review reflected the support of its own readers to the
young entrepreneurs participating in the competition, whose
excitement we all share, and to whom we wish the greatest
success in the pursuit of their ideas and ideals in the future. 

Grand Prize in the 
Defence Industry 
Category awarded to
Grafentek for 
Extending Battery Life 
The Grafentek team, which
was competing in the Defence
Industry, General and Energy
categories, won both the
100,000 liras SSM Grand Prize
and the 25,000 liras Arçelik
USA Camp Special Award. The
team members were Ceyhun
Afşin Derinboğaz from the Department of Mechanical Engi-
neering and Ahmet Özkan from the Department of Materials
of Yıldız Technical University. Their project aimed to find a so-

lution to the problems associ-
ated with the use of lithium ion
batteries, which can be found
in nearly all portable elec-
tronic devices. The team rec-
ommended the use of
graphene in such batteries,
which has a one-atom thick
layer of carbon atoms, and
which has a high storage ca-
pacity for lithium ions. The
team demonstrated that,

owing to its superior electrical conductivity, graphene can in-
crease the quantity of energy stored in a battery by three to four
times, and can reduce their full charging time to a few minutes.
The team has obtained a patent for the Prototype Graphene
Reactor they used to produce graphene, and this team of in-
ternationally renowned people was also a finalist in the energy
category, held under the banner “Hello Tomorrow Challenge”.

ASELSAN Award for the Three-Dimensional 
Night Vision System
AIV LABS was the other team that received an award in the Defence
Industry Category, made up of Asst. Prof. Dr. Göksel Durkaya and
Asst. Prof. Dr. Hüseyin Kurtuldu, who received the 25,000 liras
ASELSAN USA Camp Special Award. Speaking about their day and
night anti-camouflage imaging technology design, which they have
named “KARA3: Three-Dimensional Night Vision System”, repre-
sents an original design that is unprecedented around the world.
The team described that substances which absorb excessive heat,

such as metals and water, are a disadvantage
for thermal cameras, citing as example steel
vests worn by soldiers. The KARA3 system,
whose patent application has already been
made, consists of several different technolo-
gies, including a sensitive, three-dimensional
laser scanning system. Another technological
aspect of the system is the structured and
coded usage of light. These features allow the
system to detect persons wearing camouflage
or hiding behind trees. The team placed spe-
cial emphasis on ensuring that the system’s
components were produced domestically, and
that the system contained no parts that re-

quired an export license. The system has potential applications in
numerous fields, ranging from the biomedical to the manufacturing
technology sectors

40

MSI Turkish Defence Review - December 2014                                                                                                         www.milscint.com

SPECIAL COVERAGE





Studies to reduce detection ranges serve to counter the
increase in the coverage area of enemy sensors. The
identification range, on the other hand, influences di-

rectly the effective range of enemy weapon systems. In this
context, it is important not only to reduce the enemy’s detection
range by as much as possible, but to also reduce the enemy’s
ability to identify its target. Doing so ensures that, even if we
(i.e. the targets) are detected, the enemy will still be forced to
move closer in order to determine whether or not it can change
our category from “Possible Enemy” to “Enemy,” forcing it to
draw nearer, entering into the range of our weapons systems.
In this interactive environment, reducing both the range of de-
tection and identification will serve to raise the level of uncer-
tainty in the theatre of war, thus enabling surface platforms to
move closer to their enemies. 
Studies into the reduction of detection and identification range
for surface platforms have tended to focus on reducing these
platforms’ signatures, such as their radar cross-section (RCS),
infrared (IR) signature and acoustic signature. In this context,
studies into the reduction of IR signatures are particularly im-
portant, in that while it is possible to perform geometric studies
and changes to reduce the RCS, the possibilities for reducing
IR signature caused by a platform’s propulsion system are far
more limited. This has been especially illustrated in the exam-
ple of the F-117 aircraft – an important aerial platform that em-
phasises stealth. 
An evaluation of the navies of Nordic countries, where IR-
guided ammunition is highly preferred due to the ambient con-
ditions, reveals various studies into the reduction of IR
signature. On the “Fridtjof Nansen” class air defence frigates
of the Norwegian navy, exhaust gases are sprayed and cooled
with seawater inside a diffusor-shaped funnel in order to re-
duce the vessel’s IR signature. However, the system has been
shown to cause corrosion to the inside of the funnel, an accu-
mulation of salt in the engine’s exhaust port and an increase

in RCS values due to the unusual funnel geometry, which is
much larger than that of similar vessels. These drawbacks
represent the simple costs of focusing exclusively on a single
aspect to increase survivability. 
In the “Visby” class corvette of the Swedish fleet, which is con-
sidered to be an advanced platform, integrated with many ad-
vanced technologies, an even more complex approach to IR
reduction has been adopted. In this vessel, all of the windows,
including those on the bridge, are insulated with a special coat-
ing, while exhaust of the propulsion system is injected into sea-
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For combat platforms and equipment,
measures to ensure survivability 
should be planned holistically, given
that the range and coverage area of
sensors and weapons systems are
constantly increasing in parallel with
advances in technology. Survivability,
which is based on the detection and
identification of threats, influences
both the operational philosophy and 
required systems of a naval platform,
from every detail of its design to the 
selection of weapons, and from 
its drive system to its mission areas. 
Umut CIRIK
Design Engineer, Hexagon Studio

Figure 1. 
Streamlines and
turbulence 
distribution 
around the 
Zumwalt class
destroyer
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water in order to reduce smoke and heat formation. However,
this design causes a significant increase in the platform’s
acoustic signature, and various problems have been identified
in the thrust system due to the “back-pressure” forming in the
exhaust system at low engine speeds. 

Reducing IR Signature Solely Through 
Platform Geometry Optimisation
Given the critical nature of this issue, Hexagon Studio has ini-
tiated a number of studies into the reduction of IR signatures
in naval platforms in accordance to a plan. These studies are
being conducted taking into account the relevant calculations
of the effect of solar radiation (at the levels observed in the seas
surrounding Turkey) on the vessel’s surfaces, the effect of dif-
ferent wind speeds and directions, and the gas composition of
exhaust gases.
Due to the lack of design data and details regarding the in-
ventory of the Turkish Navy, we decided to perform our eval-
uations on a Zumwalt-class (DDX-1000) vessel, which is
considered to be the next generation surface platform of the
US Navy. Our aim was to carry out evaluations on a plat-
form that adopts the most advanced design features,
aiming to answer the question “how can this design
be improved even further?” Figure 1 shows the
streamlines that form around the superstructure
and the turbulence regions caused by winds coming from the
front, determined by way of an analysis performed after sur-
face modelling.
These analyses were carried out taking into ac-
count both the helicopter platform behind the
funnel and the on-board weapon and sensor
systems. These analyses not only determined

the behaviour of the hot gases, but also identified the particle
distribution of the exhaust gases according to their O2, N2, CO2
and H2O composition ratios. Figure 2 illustrates the tempera-
ture distribution that formed around the funnel and its sur-
roundings according to the distribution of the exhaust gas,
which were determined, based on the optimisation models. 
During the analyses, an attempt was made to reduce surface
temperatures by directing the air flows around the platform
towards the funnel. This was achieved using only a natural
source of energy, thus removing the need for additional energy
output for the platform. In this context, three different geome-
try options were considered. Involving: (1) a frame, (2) a flow
router, and (3) an integrated frame plus a flow router around
the funnel. The analyses performed for all angles were evalu-
ated, and the results obtained with different flow equalizing
surfaces were compared (Figure 3). 
Based on the optimisation of the platform geometry, it was ob-
served that decreases in surface temperatures of up to 2 per-
cent could be achieved using only a natural source of energy,
and without the need for the installation of an additional system
or the generation of additional energy (Figure 4).

Future Studies on Designs 
for Signature Reduction
The research and development studies conducted by Hexagon
Studio are not limited to the analysis of calculated flow dynam-
ics and heat transfers. To improve the survivability of a plat-
form, more complicated problems related to signature
reduction should be considered that evaluate all systems holis-
tically. Especially in studies of naval platforms, emphasis is on
providing innovative solutions for the design of the next gen-
eration combat platforms and equipment by employing multi-
disciplinary engineering approaches that consider aspects
such as shocks, vibrations and underwater acoustics. 
Hexagon Studio carries out studies that focus on providing the
most effective solutions to the fundamental problems encoun-
tered in advanced engineering applications and in the defence
and aerospace industry. To contribute to the increasingly rapid
development of the Turkish defence industry, and to increase
its level of technological competitiveness at a global level,
Hexagon Studio continues to create R&D based added value
throughout all phases of the design and development process. 
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Figure 2. Funnel optimisation
for Zumwalt-class destroyer,
and its effect on local
temperature distribution

Figure 3. Funnel geometry 
options for the 
Zumwalt-class 
destroyer

Figure 4. Turbulence 
distribution based

on the ordered streamlines



Retinar PTR is the first
member of Meteksan
Defence’s “Retinar” fam-

ily. It has been named based
on a combination of the word
“retina”, associated with the
sense of vision, and the word
“radar”, emphasising the de-
tection and identification char-
acteristics of the system. As a
medium-range radar, devel-
oped for border and area se-
curity missions, Retinar PTR
can detect and identify vehi-
cles from a range of 10 km,
and humans and animals from
a range of 4 km. Owing to the
algorithms developed by
Meteksan Defence, the radar
has the capability of distin-
guishing humans from ani-
mals, which represents an
important and distinctive fea-
ture of the system. Retinar
PTR can be used in the effec-
tive creation of secure areas in
various fields of operation,
such as border security, unit
and force defence and camp
security for patrolling security
personnel. The system can
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Meteksan Defence’s studies into the 
development of millimetre wavelength

radar technologies since its establishment
in 2006 have borne their first fruit with the

successful completion of the Millimetre
Wave Radar (Millimetrik Dalga Radarı /

MILDAR) Project. Further activities in this
area continues with the MILDAR-2 project,

for which the company signed an agree-
ment last August, and the company  

continues to utilise its knowledge and 
experience in this field to develop new and
innovative products. The Retinar PTR area

surveillance radar, which Meteksan
developed independently of any project and
with its own resources, was unveiled by the

company during a press conference 
organised in Ankara on 21 November, 2014. 

Şebnem ASİL / s.asil@milscint.com
Naile BAYRAKTAR / n.bayraktar@milscint.com

K. Burak CODUR / b.codur@milscint.com

Area Surveillance Radar Solution
from Meteksan Defence:  
Retinar PTR
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Ground-
breaking 
Innovation
by Meteksan
Defence 
The development and promotion
of Retinar PTR are both unusual
and ground-breaking, in that
they involved processes that 
are very rarely observed in the
Turkish defence and aerospace
sector. The radar is unique 
in that it was developed 
independently of any project or
user-defined request or 
demand, relying solely on the
company’s own resources,
which is very rare for the sector.
Furthermore, Meteksan Defence
not only developed the product
on its own, but also presented
the completed product directly
to the press, thus demonstrating
its level of confidence in both its
technology and its ability to 
develop new products. In the
promotional film shown during
the press conference it was
noted that the equipment of the
soldier-actors were highly 
accurate, and that demonstrations
mirrored real-life operational
scenarios. Officials at Meteksan
Defence said that this promotional
film represented the first in the
sector to be prepared under
real-life conditions. 
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also be used to provide real-
time information on all move-
ments in critical facilities such
as airports, seaports, power
plants, pipelines and refineries.

Flexible and 
User-Friendly Design
Retinar PTR draws attention
with its fully user-oriented fea-
tures, one of which is a physical
design that makes it suitable for
use in tactical areas. The radar
can be easily disassembled into
its components and carried in
two backpacks by its operators,
who will still be able to carry and
use other combat equipment,
such as a rifle and ammunition.
Officials from Meteksan De-
fence claim that a lower config-
uration of the Retinar PTR can
be carried by a single soldier.
The radar can be assembled in
the location where it is to per-
form its surveillance mission
within 5 minutes. 
The portability of Retinar PTR is
based on two features: its oper-
ation in the millimetre wave-
length range, and the
preferences regarding its
range. As the radar operates in
the millimetre wavelength
range, its antenna and other
components fill only a small
volume, and for the same rea-
son, the internal structure of
the radar utilises engineering at
the micron level. Engineers at
Meteksan Defence were able to
fulfil the requirement to work at
micron level – which necessi-
tates considerable expertise
and infrastructure – through
the experience they acquired
during the MILDAR project.
Meteksan Defence developed a
millimetre wavelength radar
with an operational range of up
to 28 km in MILDAR project.
Limiting Retinar PTR’s range to
12 km was based on the in-
tended concept and use for the
radar. Ensuring secure areas
while also maintaining the abil-
ity for armed intervention and
response requires a detection
and identification range of 10
km for vehicles and 4 km for
humans and animals. A radar

positioned in the field and on
the ground can achieve long
detection ranges only if there
are no geographical obstacles,
if the radar is located higher
than the areas it will survey,
and if it can overcome the ad-
verse effects caused by the
rounding of the earth’s surface.
However, for facilities such as
power plants, it is normally re-
quired for the secure area to
begin at a distance of several
kilometres. Although it is pos-
sible to achieve detection and
identification over longer
ranges, a secure area of sev-
eral kilometres is still sufficient
for such facilities due to the
range of the weapons that can
be used in armed interventions
for defensive purposes, and the
range of enemy threats and
weapons (such as snipers).
Retinar PTR’s maximum range
also allows its output power to
be reduced to below 1W, which
is less than a cellular tele-
phone. The advantages of this
are twofold: A lower output
power and the wavelength em-
ployed renders detection more
difficult. A lower output power
also reduces the radar’s power
requirements; only two battery
blocks allows the Retinar PTR
to operate continuously for a
period of 8 hours. 
Another user-oriented feature
of the Retinar PTR is its inter-
face, which requires no special
radar expertise. Having con-
ducted numerous studies in
this area, Meteksan Defence
designed a simple and natural
user interface for Retinar PTR
that allows its utilisation by
people who have received no
special training. Given the
prevalence of smart phones
and tablets in everyday life and
their gradual introduction into
military use, Meteksan Defence
has ensured that Retinar PTR’s
interface, which normally runs
on a laptop computer that is re-
inforced against environmental
conditions, can also be oper-
ated through such hand-held
platforms. The radar can be
used remotely from a distance

of up to 1 km. Even when the
radar operator or other person-
nel are not using or monitoring
the radar directly, the system
can issue warning signals and
call the personnel to view the
screen. 
Retinar PTR can be used in ei-

ther 360-degree or selected
area scanning modes; and the
user can also designate friendly
areas, enemy areas and
alarm/warning areas on the
radar map, or direct radar
scanning against specific sig-
natures. 
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Operating frequency Ka Band
System architecture Customised pulse Doppler, pulse compression.

Walking Person: 4 km (RCS 1 m2)
Detection range Small Vehicle: 8 km (RCS 10 m2)

Large Vehicle: 10 km (RCS 30 m2)
(RCS: Radar Cross Section)

Hardware Limit 12 km
Range Resolution 3 km
Angle Resolution 2 degrees
Angle Sensitivity 0.2 degrees (analysis mode)
Minimum detectable radial speed 0.05 m/s
Signal output power ~1.5 Watt
Horizontal Angle 360 degrees, continuous
Elevation Angle ±25 degrees, automatic
Operation Temperature -30° C / +50° C
Storage Temperature -40° C / +60° C
Resistance to environmental conditions MIL-STD-810F, IP66
Electromagnetic resistance and compatibility MIL-STD-461E

Weight Radar: 15 kg
Entire System: <25 kg

Connection 10/100 Ethernet. Optional Wi-Fi.
n BB-2590 Batteries 

(provided in packets of 2).
n Portable power supply/battery charging

unit, which can utilise power from 
an electricity network or vehicle

n Ability to mark locations on 2D and 
3D maps.

n Internal GPS, magnetic compass, 
Other features monocular. 

n Telescopic mast configuration for use on
vehicles or from stationary locations.

n Antennas for remote use through 
Wi-Fi (optional).

n Integration of signature-guided
thermal/day camera (optional).

n 3D radar console (optional).

Technical Specifications of Retinar PTR
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An Indigenous 
Product of Advanced
Technology
Retinar PTR has two techno-
logically noteworthy features:
Its millimetre wavelength an-
tenna design and its algo-
rithms. During the 10th
Technology Awards held in
2012 in Turkey, Meteksan De-
fence received an award in the
product category for its “Design
of a wave guide antenna em-
bedded in millimetre wave ma-
terial”, and Meteksan Defence
transferred the design skill and
experience confirmed by this
award into the Retinar PTR. 
The algorithms of the radar that
have been developed by engi-
neers at Meteksan Defence are
just as important for its per-
formance and effectiveness as
its millimetre wavelength tech-
nologies, permitting the detec-
tion and identification of human
targets. Using a “Micro Doppler
Spectrogram” analysis, the
Retinar PTR can detect and
identify differences in the micro
Doppler scattering caused by
the movements of humans and
animals, thus allowing the two
to be distinguished from each
other. The system can also dis-
tinguish between a single
human and a group of humans.
The probability or percentage of
false alarms for the radar have
not been announced, however it
has been confirmed by the
manufacturer that this value is
lower than in similar radars on
the market. 
Owing to its technology and op-
erating principles, Retinar PTR
can provide clear data and re-
sults even under conditions
where the effectiveness of opti-
cal systems is reduced, such as
snow, mist, rain, night and low-
light situations. 

Meteksan Defence is
Justifiably Proud of its
Achievement
Murat Erciyes, General Man-
ager of Meteksan Defence, and
Selçuk Alparslan, Vice General
Manager of Meteksan Defence,
spoke to the press during the

unveiling presentation of the
Retinar PTR system. Describ-
ing the development and mis-
sion of Meteksan Defence,
Erciyes expressed at the begin-
ning of his speech that: “Metek-
san Defence is a young
company that was established
in 2006 with particular focus on
the development of the most
advanced technologies in
Turkey. It is affiliated with
Bilkent Holding, which, owing to
the very high ratings it has re-
ceived from international credit
rating agencies, has the ability
to fulfil large-scale commit-
ments and undertakings in its
areas of operation, covering the
industrial, service and com-
mercial sectors. As part of this
organisation, our mission is to
generate resources for Bilkent
University, and thereby fulfil a
public service,” Erciyes went on
to provide information regard-
ing Meteksan Defence’s cur-
rent position within the sector,
saying that Meteksan Defence
is the largest privately owned
company after the Turkish
Armed Forces Foundation
(TAFF) affiliated companies in
the electronics and software
sub-sector, based on 2012 fig-
ures. This sub-sector is re-
sponsible for approximately
one-third of Turkey’s defence
and aerospace sector’s total
turnover. Erciyes said that
while 80 percent of this sub-in-
dustry’s $1.1 billion turnover
comes from companies affili-
ated with TAFF, one-third of the
remaining turnover comes
from Meteksan Defence. He
further highlighted that the
company allocates 8 percent of

its turnover to research and de-
velopment. 
Numbers relating to Meteksan
Defence’s growth are also
noteworthy and significant.
Since 2010 the balance sheet
value and sales of Meteksan
Defence have increased by 900
and 600 percent, respectively,
while the number of employees
has increased by only 35 per-
cent. Concerning their ability to
keep their employee numbers
low, Erciyes said: “The main
reason for this is the principle
of spreading and diversifying
the technological and industrial
base of the industry, which is
something that has been re-
quested specifically by the Un-
dersecretariat for Defence
Industries (SSM), the regulatory
authority of the defence indus-
try. We have a large number of
subcontractors, suppliers and
business partners, but we also
work with universities and re-
search institutions. In fact, the
product that we are presenting
today is the work and achieve-
ment of both Meteksan De-
fence and a large cluster of
stakeholders acting in cooper-
ation with us.”
Reminding that “Retinar” is a
family of products; Erciyes de-
scribed their plans to issue

other versions of the radar sys-
tem that are designed for dif-
ferent areas of application,
such as naval platforms and
unmanned aerial vehicles
(UAV). 
Erciyes concluded his speech
by sharing with the participants
the 2023 objectives of Turkey:
“We believe that there are cer-
tain tasks that we must as-
sume. Acting rapidly and
assertively is, certainly, a key
requirement in the private sec-
tor, and all our actions focus on
meeting this basic require-
ment. Retinar PTR represents
an initiative of Meteksan De-
fence that is tailored according
to domestic and foreign de-
mands and needs. We have
made significant investments
into this initiative, and as a re-
sult of our efforts, we hope to
experience and share the
pleasure of selling abroad a
Turkish system that is the
product of highly advanced
technology.” 
Following Erciyes’ speech,
Selçuk Alparslan, Vice General
Manager of Meteksan Defence,
provided information on Retinar
PTR’s technical specifications.
He said that the main differ-
ences and advantages of Reti-
nar PTR include its ease of
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portability; the lack of a require-
ment for specially trained per-
sonnel; its ability to be
controlled remotely and wire-
lessly; and its ability to identify
humans, and to distinguish hu-
mans from animals. Mentioning
especially the algorithms that
have been developed for the
radar, Alparslan said that the
detection and identification of
humans is a subject that has
frequently been covered in liter-
ature, and that Meteksan De-
fence has conducted its own
important studies into this sub-
ject, with some of Meteksan De-
fence’s engineers having
completed, or currently contin-
uing, their postgraduate and
doctorate studies on this spe-
cific subject. 
Emphasising that the system
has been developed entirely by
Meteksan Defence engineers,
and that the system’s soft and
hardware have been designed
internally, Alparslan expressed
the following regarding the
Retinar PTR: “I would like to
state very clearly that our level
of external dependence with re-
gards to production is practi-
cally zero.” Alparslan also noted
that, owing to its digital-based
system, the use of the radar can
be easily adapted to different

needs and purposes, saying
that, in addition to being an in-
digenous product, the radar
filled an empty niche in the
market with great effect. “Our
aim was to create a system that
both fills that empty niche and
makes a difference. We are not
trying to supplant or replace
anyone,” said Alparslan. 
During the question and an-
swer section of the press con-
ference, Alparslan answered a
question regarding Retinar
PTR’s target market by explain-
ing that they had studied vari-
ous reports within the scope of
market research activities, and
that, based on current estima-
tions, the homeland security
sector worldwide was expected
to reach a market size of $500
billion. In this context, he said
that their target was to acquire
a share within this growing
market. Alparslan added that
during the development
process of the radar, they had
consulted with the Special Op-
erations Department of the
Turkish National Police within
the scope of a mutually signed
protocol, and that they are cur-
rently in communication with
various units of the Ministry of
National Defence and Turkish
Armed Forces. 
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Current Situation
Evolution of shipboard elec-
tronic warfare (EW) require-
ments is associated with the
new scenarios and threats
that are becoming increas-
ingly important in naval op-
erations as well as those
related to littoral warfare or
asymmetric operations.
In addition, the evolution of
emitters, in terms of fre-
quency coverage, waveform
evolution or type, must be
taken into account: Low
Probability of Intercept (LPI)
Radar, Synthetic Aperture
Radar (SAR), ultra-wide band
(UWB) or even new high-
speed anti-ship missiles.
While dealing with these new
threats, operations in “brown
waters” demand either new
technologies or a balance of
existing solutions to cope
with saturated electromag-
netic environments (either
threats or background emis-
sions). Shorter reaction times
are needed to counter pop-up
emitters that can emerge at
close range, or to respond to
new emitter types or evolved
existing ones: LPIs, either
frequency-modulated contin-
uous-wave (FMCW) or UWB
types, SAR/imaging radars
and increasing use of spec-
trum with threatening radars
operating on lower frequency
bands (B/C/D bands or upper
bands, K band).
The evolving operational
challenges faced by navies
have resulted in various
sensors competing for mast
space, particularly for the
‘top of mast’ slot. With the
ever-increasing demand on
ships that are designed to
undertake ‘all missions’, a
paradigm shift is occurring
in ship design to come up
with solutions featuring in-
tegrated masts with flexible
sensor fittings. 
In addition to these capabili-
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ties, solutions are required
to address the evolution of
threats in classical blue wa-
ters scenarios. K-band tar-
get acquisition and guidance
systems, lower band radars
and new supersonic anti-
ship missiles with multiple
guidance mechanisms are
challenging situations that
demand 100% probability of
interception (POI) as well as
immediate response.
As an example, an anti-ship
missile can be guided by the
coordinates programmed
into its navigation system by
a hostile platform with lower
band radars D/F, while its
course can be corrected via
a datalink, either from the
platform or from other air-
borne radars. Once the mis-
sile is flying at a lower
altitude it activates its
search radar for final guid-
ance at supersonic speed,
striking its ship target in 20
to 30 seconds. This short re-
sponse time makes jam-
ming and the deployment of
countermeasures very diffi-
cult, and the firing of mis-
siles and quick-fire artillery
even harder.
In this respect, both the de-
tection and the correct eval-
uation of the threats of the
different radars involved on
an early stage and the im-
mediate detection, identifi-
cation and countermeasure
of the final guidance acqui-
sition are needed. As an ad-
ditional complexity, in
addition to jamming, decep-
tion is also required, as a
missile may switch to a lock-
on to noise mode. 
It is also important to review
the evolution and increased
usage of LPI Radars, given
the difficulties faced in their
interception, proper report-
ing or identification.
The use of short-range
modes with very low power
emissions results in practi-
cal quiet radar ranges.
These modes are seeing
wide use in littoral radars

and navigational radars;
however low-power radars
are also being used in track-
ing systems, meaning that
the detection of such emis-
sions is becoming a critical
issue. 
In naval operations it is also
important to support net-
work operation and to 
provide the means for collab-
orative missions supported
by datalinks. Datalinks that
support the use of “off board
sensors” as would be related
to unmanned aerial vehicles
(UAVs), helicopters, or collab-
orative assets should be con-
sidered. 
The evolution in radar tech-
nologies towards network
operating radar, in which a

network of radars operate
synchronously or multi-sta-
tic radar, demand an EW
network operating to provide
“instantaneous location of
emitters” and robustness
against the identification
problems that arise in these
new scenarios. Datalinks
are employed to create an
integrated picture, combin-
ing the information garnered
from the different elements
deployed in the area of inter-
est, which is integrated and
exploited within a command
and control structure. EW
concepts can be also ex-
panded into “extended self-
defence” by using as own
elements or by collaborating

with other ships (anticipat-
ing detection, tasking of
ECM off-board, synchroniza-
tion of techniques or confu-
sion scenarios radiation).
Also, passive radars that can
operate using opportunity or
collaborative signals as
could be radio or digital TV
should be taken into ac-
count. In this regard, there is
a rising interest in locating
these signals.
Additionally, the detection
and countermeasure of
SAR/ISAR and the genera-
tion of false echoes using
data processing to generate
complex image deceptions
or more simple masking
signals is emerging as a new
requirement.

Indra’s Integrated 
Design Approach 
for Future Naval 
Systems
Indra is a global provider of
ESM solutions. It is no sur-
prise that Rigel and Pegaso
solutions, for surface and
submarine units respectively,
with automatic and instanta-
neous detection, direction-
finding, analysis, classification
and identification of any
pulsed or continuous wave
(CW) radar emissions, includ-
ing special modes for detect-
ing and measuring LPI radars,
are operating on many vessels
of different Navies around the
world. Indra has a deep un-
derstanding of the current

challenges being faced as a
result of the evolution of EW in
the context of naval systems.
For this reason Indra has
turned its focus to the im-
provement of capabilities and
requirements related to the
mission and threat, but also
the relationship with the rest
of the ship’s sensors and the
platform itself.
The initial problems related
to the installation onto the
platform and the competition
of different elements for the
best platform positions have
resulted in EW designs that
are compatible with ‘top of
mast’ or around the mast
configurations.
Other problems on board are
related to the increase of

emitters to be installed on the
platform, including datalinks
(SATCOM, network or
UAV/helo oriented), radar or
EW with heavier duty cycles.
The increasing complexity of
blanking or suppression
strategies and the need for
prioritization or coordination
can result in problems related
to the predictability of the dif-
ferent elements in a given 
situation.
Additionally, the design con-
cept of the platform itself is
part of the overall EW balance,
given the relationship between
the “detectability/signature” of
the ship, the requirements for
a proper countermeasure 
protection and the radar
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cross-section (RCS) of the
vessel.
In this respect, the design of
both the sensors and the
platform has become ori-
ented towards a new inte-
grated approach to reduce
RCS, improve compatibility
and improve sensor per-
formance: Integrated Masts. 
Not only does this new con-
cept take into account the
ship structure (lower RCS
design, easier maintenance,
supply and installation with
stacked sensors to minimize
interference), it also consid-
ers the integration of the
sensors where synergies
are identified and a roadmap
is established for the differ-
ent sensor groups in which
compatibilities are possible.
This is done following the
basic rule that any solution
has to provide the capabili-
ties of the previous stand-
alone solutions, while also
bringing and additional or
improved performance.
Indra’s activities in different
internal and international col-
laboration research develop-
ment projects (following

Indra’s policy of local coopera-
tion when possible) have raised
the possibility of using same
dual transmitter and receiver
modules (DTRMs) in wideband
operation for wideband radar,
narrow-band radar, full-band
EW or communication
datalinks, requiring only a
firmware reconfiguration of
the same hardware.
In order to achieve the pro-
posed Integrated Mast, Indra
has performed an analysis
of the overall systems engi-
neering of all systems in-
volved, identifying also
synergies, trade-offs and the
compatibility of roadmaps.
The main systems, such as
the Multifunction Radar, In-
tegrated Communications
and Integrated EW Suite,
have been completely re-
viewed, after which, the rel-
evant systems have been
evolved for multifunctional-
ity, aiming at the best per-
formance possible from
each type of system with the
available technology.
Critical technology develop-
ment has been carried out for
the digital receiver (DRX) evo-
lution, DTRM, ultra-wide
band DRX for EW application,

fibre optic combiners/distrib-
utors, simulation and sched-
ule planning tools, and the
overall array/aperture analy-
sis, with the intention being to
reduce  number of systems
according to the system re-
quirements (also design of
critical elements).
A Baseline Access Network
through Sensor Integration
Software has been developed
to allow the simultaneous
processing of parallel tasks to
optimize operation, despite
the possible interferences be-
tween sensors.
Communications band ESM
subsystem use existing an-
tennas in the R-ESM band for
the upper frequency bands
and the SIACOM (Integrated
Communications System) for
the lower bands.
In order to support the activi-
ties carried on to achieve the
targets established and con-
tinuously evolving the prod-
ucts roadmap to answer and
anticipate the critical needs of
modern EW, it was demon-
strated as crucial the com-
pany being the full
engineering authority for the
systems described and for the
critical technologies required

to support it (as mentioned,
Digital Reception for ESM, In-
telligence, DRFM technology,
Microwaves and TX&RX mod-
ules, Signal Processing ...).

Conclusion
New threats and evolving
scenarios and missions 
require a coordinated devel-
opment strategy for the dif-
ferent sensors used on a
ship.
The current technologies
and architectures employed
by Indra, which has pio-
neered numerous techno-
logical innovations and their
application in deployed/op-
erational systems in the EW
field, allow digital-based ar-
chitectures in both radar
and EW elements. State-of-
the-art solutions, answering
the new naval requirements,
have been demonstrated
feasible and Indra has incor-
porated them to its
roadmaps and technological
evolution paths. Indra’s ar-
chitecture definition can be
adapted to different plat-
form requirements/needs to
address the new require-
ments, which are now a re-
ality.
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1. Introduction
In the civil war that has been raging in Syria since 2011, one of
the most notable combat techniques being used by the opposition
forces against Assad troops is to dig tunnels towards enemy
lines, fill them with explosives and then detonate, mirroring a
technique that was common in World War I. In 1917, 21 tunnels
were dug under German positions by British soldiers in Ypres,
Belgium, and were detonated simultaneously on 7 July at 03:10.
The result of this technique by British soldiers was craters meas-
uring between 60 and 600 meters wide and 15 to 38 meters deep,
which forced the German line to break and retreat. Some 550
tons of explosives were used in these 21 tunnels and similar tac-
tics were in frequent use during World War II and the Vietnam
War (Rogers and Koper). 
It is known that Gaza has been under the Israeli blockade for
many years, and to bypass this blockade, the Palestinians have
over the last 25 years built numerous tunnels across the 15 kilo-
metre border with Egypt. In 2009, the United States provided $33
million worth of technical support to Egypt for the detection and
localization of these tunnels, and in 2009, the United States and
Israel reached an agreement regarding the localization of the
tunnels in Gaza. Some of the tunnels from Gaza have been used
to cross into Israel, and even for the carrying out of attacks. For
example, in 2006, Hamas members carried out an attack against
an Israeli tank after entering Israeli territory via these tunnels,
killing two soldiers and kidnapping an Israeli soldier called Gilad
Shalit. Following an agreement reached 5 years later, Israel re-
leased 1027 Palestinian prisoners in return for Shalit’s release. 
The main goal of the 17 July 2014 air and land operations carried
out by Israel against Gaza, which resulted in the deaths of nearly
2,000 Palestinians, most of whom were civilians, was the de-
struction of the tunnels in Gaza, and these operations continued
until a ceasefire was declared. 
Tunnels have been used for a variety of purposes in settings other
than the Syrian Civil War and Gaza, especially across the borders
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between countries. For example, numerous tunnels have been
built by drug traffickers across the border between the United
States and Mexico for the smuggling of drugs, and there are tun-
nels crossing the border between North Korea and South Korea.
One method of detecting such tunnels is by drilling boreholes,
which is a practice that is commonly used by soldiers from the
South Korea (Rogers and Koper). On the US-Mexico border,
works to open wells, for infrastructure or for other purposes
sometimes reveal tunnels used for drug trafficking. Although in-
telligence activities represent one of the possible approaches for
identifying the location of tunnels, both Israel and the United
States are known to also utilize various technological devices for
their detection.
Advances in technology have seen the development of devices
that measure vibrations resulting from the digging of tunnels or
that detect voids below ground. Both the United States and Israel
are currently engaged in research to develop devices that provide
a more accurate and sensitive picture of the location of tunnels.
One such research involves the development of a “microgravity”
device by Lockheed Martin for the Department of Homeland Se-
curity. This device operates on the principle that empty spaces
underground lead to very minute changes in the gravity field, and
the detection of such changes can be used to locate empty spaces
below ground. However, in addition to being rather expensive,
this method is ineffective at locating tunnels in residential areas.
Another method for the detection of tunnels involves the use of
seismic sensors, which can measure vibrations caused either
during the digging of a tunnel, or during the passage of persons
through the tunnel. Residential areas contain numerous human
activity-related sources of vibration, such as the vibrations
caused by traffic or the operation of machinery. For this reason,
such devices may experience difficulties in distinguishing be-
tween vibrations resulting from the digging of tunnels, and those
caused by normal human activities. In the 1990s, the Geophysical
Institute of Israel proposed the creation of a tunnel detection sys-

tem based on the positioning of
seismic devices along the Gaza
border, which would facilitate
the localization of tunnels
crossing the border. This sys-
tem was called the Seismic De-
fence Fence, and during the
pilot project, a large tunnel
being built near the Kerem
Shalom region was identified
with the aid of seismic sensors.
In 2001, Israel awarded a ten-
der for the development of a
device for the detection of tun-
nels to a company named
Hadas, which Israel believed
would come up with a more
technologically advanced sys-
tem; however, the project was
cancelled in 2011 after the
company proved unable to pro-
vide either a product or soft-
ware to meet the necessary
requirements. Although project
was later given to a consortium
of state and private sector com-

panies, a device that provides an effective solution has still to be
developed. 
Another method considered by Israel for the detection of tunnels
is the positioning of fibre-optic cables in parallel to the walls
along its borders; however, this method requires large invest-
ments if it is to provide effective detection over large areas, and
the fibre optic cables are prone to damage from external effects. 
One of the most effective methods for the identification of under-
ground tunnels is the use of Ground Penetrating Radars (GPRs).
These devices are commonly used for locating such underground
infrastructure as water pipes and sewers, and also in ground sur-
veys for buildings and for the detection of archaeological re-
mains. A GPR can successfully and consistently detect tunnels
down to a depth of 10 meter; however, the results given by the
device may be less than accurate in argillaceous soils and in
grounds that contain salt water. As the detection of empty spaces
at depths greater than 10 meters requires the use of very low-
frequency waves, the currently available GPR devices may not fit
the purpose. For example, although the ground in Gaza has a
sandy composition, detecting tunnels in Gaza with the GPR device
is generally not possible in that they are generally dug at depths
of 15–18 meters, while the tunnels crossing the US-Mexican bor-
der can reach depths of 25 meters. For this reason, the United
States is currently conducting studies into the development of
GPR devices that can detect below-ground voids at depths of
greater than 10 meters. 
The engineering devices currently in use for the detection of tun-
nels are generally unable to provide adequate results under all
conditions, and the areas and contexts in which they can be used
tend to differ from one device to another. The effectiveness of a de-
vice may vary considerably according to a number of factors, in-
cluding topography, the underground structure of the area, the
depth of the tunnel, vibrations from human activity and the resi-
dential nature of an area. For this reason, the most reasonable ap-
proach would be to use the devices described above in combination
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with effective intelligence activities. One of the most 
important factors to consider is the use of software and technical
human resources that may be able, from an engineering perspec-
tive, to correctly evaluate and examine the bulk of data provided
by these devices, as the correct evaluation and examination of data
is far more important than the procurement of the devices. 

2. Tunnel Bombing Attacks during 
the Syrian Civil War
In the Syrian Civil War, the Islamic Front frequently carried out
bombing attacks using tunnels in the Aleppo and Idlib regions in a
bid to weaken the Assad forces, referring to the attacks as “Earth-
quake Operations.” The total numbers of such attacks are not
known, however, 11 of them will be examined within the scope of
this article, coded according to the dates they were carried out. The
information regarding these attacks was obtained from open
sources, such as news agencies, while the images of the digging

and exploding of these tunnels were obtained from propaganda
videos posted on the internet. 
The first bombing attack, referred to as Exp-1, was carried out on
14 February, 2014 in the Old City area of Aleppo, against the Carlton
Hotel building next to the Aleppo Citadel. The historical Carlton
Hotel building was built 150 years ago at the time of the Ottoman
Empire, while the Aleppo Citadel is listed as a UNESCO World Her-
itage Site. The attack against the hotel, which was in use by the
forces of the Assad regime, was carried out in the early hours of
the morning. A 75-meter long tunnel was excavated to carry out
the attack. 
The second attack, Exp-2, was carried out on 19 February, 2014
against a building used by Assad’s forces near the Carlton Hotel in
the Old City area of Aleppo.
The third attack, Exp-3, was carried out on 17 April, 2014, and was
made against the Hanano Military Barracks in Aleppo, one of Syria’s
largest military barracks. The attack saw three separate tunnels
exploded within a short period of time. 
The fourth attack, Exp-4, was carried out on 27 April, 2014 against
the Aleppo Chamber of Industry Building used by Assad’s forces in
the Old City area of Aleppo, and also involved the three explosions
in three separate tunnels within a short period of time. 
The fifth attack, Exp-5, was carried out on 5 May, 2014 against the
Wadi Al Deif military base in the village of Maarat Al Numan near the
city of Idlib. News agencies reported 40 tons of explosives were det-
onated, targeting a military checkpoint manned by regime forces at
the Wadi Al Deif military base. The village of Maarat Al Numan is lo-
cated on the M5 highway, which is a strategic link between Damascus

56

MSI Turkish Defence Review - December 2014                                                                                                         www.milscint.com

ANALYSIS

For the bombing attack coded as Exp-1, a 75 metre long tunnel was dug.

Exp-6

Exp-1 Exp-1

Evaluation of Vibrations Caused by
Explosions Started for Nuclear Tests
After the first nuclear tests carried out in New Mexico by the United 
States in 1945, numerous nuclear tests have been performed around the
World. During the Cold War period these nuclear tests were monitored
with the aid of seismograph records, which allowed countries to identify
the location and size of the nuclear tests performed in other countries. In
accordance with the NATO treaty signed in 1951, the Belbaşı Nuclear Test
Monitoring Centre was established in Turkey in Belbaşı, Ankara, and was
later transferred to Keskin, Kırıkkale due to the increase in human acti-
vity-generated vibrations at its initial location. Administratively, 
the centre continues its activities as part of the Kandilli Observatory and
Earthquake Research Institute (www.koeri.boun.edu.tr). In 1996, 
44 countries, including Turkey, signed the Comprehensive Nuclear Test
Ban Treaty (CTBT), which was later ratified by the Turkish Parliament in
2000, and the station at Keskin Kırıkkale continues to provide a constant
flow of data to the Comprehensive Nuclear Test Ban Treaty Organization
(CTBTO). In addition to the CTBTO-affiliated seismograph stations in 
different parts of the world for the monitoring of nuclear tests, there are
also infrasound stations that are used to monitor the low-frequency sound
waves caused by explosions, and hydrophone stations that are used to
monitor underwater explosions. The records of these stations are also
collected at the CTBTO centre in Vienna (www.ctbto.org), where there is
now a comprehensive database not only of nuclear test-related activities,
but also of large man-made explosions and accidents. For instance, the
collision of two Belgian F-16 aircraft and the explosion at the oil storage
facility explosion in Buncefield, England, were both recorded by 
infrasound stations located across Europe (Cerenna et al., 2009).



with Aleppo. To execute this attack, a 300 meter tunnel was dug over
a period of 50 days by 60 fighters affiliated with the Islamic Front. 
The sixth attack, Exp-6, was carried out on 8 May, 2014, and was
another attack against the Carlton Hotel in the Old City area of
Aleppo. The first attack on 14 February had partially demolished
the hotel building; and this second assault demolished and de-
stroyed it entirely.
The seventh attack, Exp-7, was carried out on the evening of 14 May,
2014 against a military checkpoint manned by regime forces at the
Wadi Al Deif military base, near the village of Maarat Al Numan. Ac-
cording to news agencies, the attack was made using 55–60 tons
of explosives, including fertilizers, TNT and mortar shells. The ex-
cavated tunnel was 750 meters long, 2–2.2 meters in height, and
1.2–1.3 meters in width. The tunnel took 7.5 months to dig, as was
detected twice by the regime forces during excavation. The first de-
tection forced the Islamic Front fighters to change the route of the
tunnel, and the regime forces destroyed the tunnel with explosives
after finding it for a second time, forcing the Islamic Front fighters
to again change the route. 
The eighth attack, Exp-8, was carried out on 11 July, 2014 against
the buildings being used as headquarters buildings by the Hezbol-
lah-supported regime forces near the historical Umayyad Mosque
in the Old City area of Aleppo, adjacent to the Air Forces Intelligence
Centre of the Layramoun region. What sets this bombing attack
apart from the others is that it was carried out at night. The attack
was made using three separate tunnels, which were packed with a
total of 15 tons of explosives. 
The attacks coded Exp-9 and Exp-10 were carried out on the
evening of 29 July, 2014, located alongside buildings near the
Aleppo Citadel used by the regime forces, and against a building in
Khan Shaykhun. 
The eleventh attack, Exp-11, was carried out on 14 October, 2014
against the Al Dahrooj checkpoint near the Al Hamadiyah military
barracks of the regime forces, located to the south of Maarat Al
Numan. The attack, carried out during the day, was executed jointly
by the Islamic Front and the Free Syrian Army, and the excavation
of the tunnel took three months to complete. 
All of the attacks adopted the same method and the same type of

explosives, being fertilizers, TNT and mortar shells. From the video
images of the attack on open sources, it is possible to see that 33
percent nitrate fertilizers were used. It was the intention of the at-
tackers for the TNT to explode and ignite the fertilizer, which made
up the largest proportion of the explosives in terms of weight, and
the mortar shells were included to direct the explosion upwards,
and thereby increase the damage to the target (Gitterman and Hof-
stetter, 2012). Images of the tunnel excavations indicate a limestone
composition, and due to the hardness of the ground, no supports
were required in the tunnels. The tunnels were excavated using
pickaxes and compressor breakers. Digging tunnels at levels
deeper than the water table can be difficult, in that it is necessary
to keep the tunnels drained; however, as Syria is in a climatically
arid region, the water table is quite low. It was observed that the
attackers used a theodolite – a commonly employed tool among
engineers – to ensure the correct orientation of the tunnel towards
the target. The widths of the tunnels varied between 1-1.2 meters,
while their heights varied between 1.5-2 meters, and after reaching
the point beneath the desired target, wider chambers were exca-
vated to make room for the explosives. The tunnels are likely to
have been dug at depths of greater than 2.5 meters, as most of the
attacks were carried out inside cities, and it would have been nec-
essary to ensure they remained below the city’s underground
sewage and drinking water networks. As a general rule of engi-

neering, sewage pipes in cities
are generally located 2.5–3 me-
ters below the road level, while
the drinking water networks are
situated immediately above the
sewage networks. Experimental
studies have demonstrated that
explosions deep underground
may fail to form craters, reduc-
ing significantly the damage in-
flicted on the target. Based on
the results of military experi-
mental studies performed with
controlled, single ignition
charges, it was assumed that the
bombing attacks were all carried
out at depths not exceeding 10
meters, which, as described pre-
viously, can be detected by GPR
devices. This indicates that these
types of attacks can be pre-
vented using engineering 
methods. 

57

www.milscint.com                                                                                                          MSI Turkish Defence Review- December 2014

Figure 1. The relationship between the algorithm of the largest S wave amplitude with
the ratio between the largest S wave amplitude and the largest P wave amplitude. 
As explosions exhibit a higher P wave amplitude, their S/P ratio is also lower than that
of an earthquake (Kartal and Horasan, 2011).

Event Date Time (GMT) Magnitude
The bombing and crash of the Boeing 747 passenger plane over Lockerbie, 
Scotland (Magnitude value associated with the plane crash) 21.12.1988 ------ 1,3 (ML)
Explosion of the Russian nuclear submarine Kursk 12.08.2000 07:28:27 1,5 (ML)
(two separate explosions) 07:30:42 3,5 (ML)
The World Trade Centre attacks of Al-Qaeda in New York, United States 08:46:26 0,9 (ML)
(“Time” indicates the times of the 1st Plane Crash, the 2nd Plane Crash, 11.09.2001 09:02:54 0,7 (ML)
Collapse of the South Tower, and the Collapse 09:59:04 2,1 (ML)
of the North Tower, respectively) 10:28:31 2,3 (ML)
Explosion of the AZF fertilizer factory in Toulouse, France 21.09.2001 08:17:56 3,4
Explosion of the oil storage facility in Buncefield, England 11.12.2005 06:01:31 2,2 (ML)

15:26:24
Explosion of the ammunition factory in Novaky, Slovakia 02.03.2007 15:26:53
(four separate explosions) 15:26:55 0,6 (ML)

15:28:05 2,2 (ML)
Explosion of the ammunition factory in Gerdec, Albania 15.03.2008 11:10:06 2,9 (ML)
(two separate explosions) 11:29:15 2,5 (ML)
Explosion of the oil refinery in Catano, Puerto Rico 23.10.2009 24:21:13 2,8
Explosion of the Sitapura oil refinery in Jaipur, India 29.10.2009 ~07:36:00 2,3
Explosion and sinking of the Cheonan corvette of the Republic of Korea 26.03.2010 12:21.57 2,04 (ML)
Explosion of ammunition at the Evangelos Florakis Naval Base in Southern Cyprus 11.07.2011 02:47:52 3,0 (ML)
Explosion of the Texas West Waco fertilizer factory in the United States 18.04.2013 00:50:46 2,1 (mb)

Table 1. Examples of several large and uncontrolled explosions that have occurred 
around the world, and their measured artificial earthquake magnitudes.



3. Examples of Uncontrolled Explosions
across the World and Seismology 
Man-made explosions cause vibrations that are similar to those ex-
perienced during earthquakes, and as such are referred to as “ar-
tificial earthquakes.” Especially during the Cold War, countries
recorded remotely the seismographic data of nuclear tests per-
formed in other countries, which allowed them to identify the test
location, as well as the size of the nuclear test. Forensic seismology
has been used not only for the monitoring of nuclear tests, but also
for the monitoring of numerous other unusual events with signifi-
cant social impacts, such as terrorist attacks, mine accidents, avi-

ation accidents, pipeline explosions and explosion in oil storage fa-
cilities. Seismograph records allow the precise calculation of the
time of explosion, as well as the determination of the number of
explosions, the geographical location of the explosion, the seismic
energy released by the explosion, and, by extension, the size of the
explosion (Kim and Gitterman, 2013; Kim et al., 2001; Koper et al.,
2003; Koper and Wallace, 1999; Kristekova et al., 2008; Mishra et
al., 2012). Other important events in which seismographic records
were employed are: 
n The 1995 bombing of the US Federal Building in Oklahoma.
n The 1998 bombing attack carried out by the Al-Qaeda terrorist

organization against the US Embassy in Nairobi, Kenya. 
n The explosion and sinking of the Russian nuclear submarine

Kursk in the Barents Sea in 2000.
n The explosion of the Carlsbad natural gas pipeline in 

New Mexico, United States. 
n The 2004 explosion of the oil storage facility in Buncefield,

England.
n The 1998 bombing of Pan Am Flight 103 over Lockerbie, 

Scotland.
n The explosion and sinking of the Cheonan corvette of the 

Republic of Korea in 2010.
n The 2007 explosion at the ammunition factory in Novaky, 

Slovakia.
n The 11 September, 2001 attacks of the Al-Qaeda terrorist 

organization against the World Trade Centre using passenger
planes. 

Depending on the type of event, either the timing or the geograph-
ical location of the attack or accident may be considered more sig-
nificant. For example, in the case of the Lockerbie bombing, the
crash site of the passenger plane was, based on seismographic

records, identified with a preci-
sion of 300 meters (Reynolds,
2011). Data from seismographic
records may prove extremely
important for the planning and
management of emergency re-
sponse in the immediate after-
math of an event, and it is also
possible to identify whether a
particular event is an explosion
or an earthquake. There are nu-
merous studies that focus on
how explosions can be distin-
guished from earthquakes. Seis-
mograph records associated
with explosions are generally
brief and short-termed, exhibit-
ing an impulse effect, and the
main characteristic that distin-
guishes explosions from earth-
quakes is the comparatively
higher P wave to S wave (P/S)
amplitude ratio observed with
explosions (Rogers and Koper;
Ottemöller and Evers, 2008; Git-
terman et al., 2007). The S waves
formed during earthquakes
(shear waves) result in signifi-
cant structural damage, and as
explosions are associated with
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Exp-6

Attack Target Time of Time of Artificial  Magnitude of  Distance between 

Number Event Earthquake Artificial Earthquake Explosion and the Epicentre 
(Local Time) (ML) the Artificial Earthquake (km)

14 Feb., 2014 07:14:31 2.4 (AFAD) 2.3
Exp-1 Carlton Hotel in Aleppo Morning 07:14:31 2.7 (KRDAE) 5.3

07:14:31 2.7 (EMSC) 5.0

Exp-2 Proximity of Carlton Hotel 
in Aleppo 19 Feb., 2014 14:43:34 1.9 (AFAD) 5.9

Exp-3 Hanano Military Barracks 
in Aleppo 17 April, 2014 08:42:43 1.9 (AFAD) 6.0

Exp-4 Building of the Chamber 27 April, 2014 12:31:02 1.9 (AFAD) 3.0
of Industry in Aleppo 12:31:01 2.3 (KRDAE) 13.0

Military Checkpoint at  5 May, 2014 18:16:50 2.7 (AFAD) 1.2
Exp-5 Wadi Al Deif Military Base Evening 18:16:48 2.8 (KRDAE) 7.4

near Maarat Al Numan 18:16:51 2.7 (EMSC) 3.3

8 May, 2014 09:32:27 2.7 (AFAD) 4.8
Exp-6 Carlton Hotel in Aleppo Morning 09:32:27 2.6 (KRDAE) 10.8

09:32:27 2.7 (EMSC) 8.4
Military Checkpoint at 14 May, 2014 18:58:51 2.7 (AFAD) 18.5

Exp-7 Wadi Al Deif Military Base Evening 18:58:49 2.9 (KRDAE) 12.0
near Maarat Al Numan 18:58:51 2.8 (EMSC) 2.6

Exp-8 Military Headquarters 11 July, 2014  21:51:39 2.3 (AFAD) 2.4
near Aleppo Citadel Night 21:51:42 2.1 (KRDAE) 26.4

Military Headquarters 29 July, 2014 17:49:56 2.6 (AFAD) 5.6
Exp-9 near Aleppo Citadel Evening 17:49:55 2.5 (KRDAE) 8.2

17:49:57 2.6 (EMSC) 2.2

Exp-10 Military Headquarters  29 July, 2014 17:55:06 2.2 (AFAD) 15.2
near Aleppo Citadel Evening 17:55:07 2.3 (KRDAE) 13.6

Explosion of the Texas   15:09:05 3.0 (AFAD) 7.0
Exp-11 West Waco fertilizer factory  18 Apr., 2013 15:09:07 3.1 (KRDAE) 10.7

in the United States 15:09:05 3.0 (EMSC) 9.0

Table 2. Information regarding the bombing attacks and their associated artificial earthquakes



lower S waves, they tend to cause comparatively less damage than
earthquakes.
In Turkey, an explosion occurred at an ammunition depot in Afy-
onkarahisar on 5 September, 2012, while another occurred at the
MKEK Gunpowder Depot in Hasandede, Kırıkkale on 20 August,
2013, furthermore, on 5 May, 2013, Israel carried out a number of
aerial attacks against the Jamraya Military Research Centre, as
well as the surrounding military ammunition depots, located im-
mediately northeast of Damascus in the foothills of Qasioun Moun-
tain, resulting in very large explosions. All of these three events
were surface explosions that resulted in artificial earthquakes. The
explosion at the ammunition depot at Afyonkarahisar, which oc-
curred at 21:07:55.53 local time, caused an artificial earthquake
with a local magnitude of 2.1 after the detonation of a quantity of
ammunition equivalent to 3,800 to 7,000 kg of TNT. The explosion
in Kırıkkale, on the other hand, caused an artificial earthquake with
a local magnitude of 2.3 at 21:03:03.41 local time, involving the det-
onation of a quantity of gunpowder equivalent to 9,500 kg of TNT.
The explosion caused by Israel’s attack against the military re-
search centre near Damascus, which was the largest of the three

explosions, occurred at 01:48:46.1 local time, and caused an artifi-
cial earthquake with a local magnitude of 3.5. During the attack, a
total ammunition equivalent of 370 tons of TNT was destroyed
(Kuran, 2014).

4. Artificial Earthquakes caused by 
Tunnel Attacks, and the Quantity of Explosives
used in the Attacks. 
In Turkey, two separate institutions are responsible for the admin-
istration of the country’s weak ground motion stations and earth-
quake monitoring system – the Kandilli Observatory and
Earthquake Research Institute (Kandilli Rasathanesi ve Deprem
Araştırma Enstitüsü, KRDAE) and the Department of Earthquakes
of the Disaster and Emergency Management Presidency (Afet ve
Acil Durum Yönetim Başkanlığı – AFAD). On a global scale, the Eu-
ropean-Mediterranean Seismological Centre (EMSC) monitors
earthquakes that occur worldwide, receiving earthquake-related
data from the earthquake observation and monitoring centres lo-
cated in numerous countries, including Turkey. At the times of the
tunnel bombing attacks in Syria, the abovementioned institutions
recorded earthquakes in the proximity of these attacks and their
targets, and calculated the local magnitudes of these earthquakes.
While the two facilities recorded conflicting epicentre locations,
both of which were different to the actual location of the attack, by
1.2 km and 26.4 km, an evaluation of videos of the attacks and of
the data from news agencies indicate an overlap between the time
of the attacks and the recorded time of the earthquakes. According
to news agencies, the Exp-1 and Exp-6 attacks took place in the



morning, and this corresponds with the records of earthquake
monitoring centres. Similarly, the new agencies describe that the
Exp-7 attack took place in the evening, and on the same date and
at the same time, the earthquake monitoring centres recorded an
earthquake at a location very close to the target. The attack coded
Exp-8 occurred at night; and once again, an earthquake was iden-
tified at the same hour at a location very close the attacked target.
The attacks coded Exp-9 and Exp-10 involved two separate explo-
sions that occurred consecutively within a short period of time, and
the earthquake monitoring centres indeed identified two separate
earthquakes occurring at those times and at locations very near
the targets. These earthquakes identified by the earthquake mon-
itoring centres were not tectonic earthquakes caused by fault lines,
but were rather associated with the vibrations triggered by the
bombing attacks carried out by the Islamic Front against the Assad
forces using excavated tunnels. In other words, these earthquakes
were man-made, caused by explosions. From the records of these
artificial earthquakes it is possible to determine the quantity of ex-
plosives used in the attacks by considering the timing of the attacks
and the magnitude of the energy released. An evaluation of the list
of bombing attacks indicate that during the months of February,
April, May and July, two or three large attacks were generally car-
ried out every month, after which there would be a one-month in-
terval when no similar attacks were observed, although  the time
interval before attack Exp-11 was 2.5 months. An evaluation of the
times of each attack reveals that only one attack (Exp-8) took place
at night, at 21:51, with all the others attacks carried out during the
day or before sunset. 
The magnitude of the seismic energy released by explosions can
vary considerably depending on whether the explosions take place
under water, on the surface or underground (Bonner et al., 2013;
Brocher, 2003-Gitterman et al., 2011; Khalturin et al., 1998). In the
bombing attacks carried out by the Islamic Front against the regime
forces through tunnels, the explosions were underground at a
depth of greater than 2.5 meters. Based on single ignition, con-
trolled explosion tests performed by Israel at varying depths in
mines, the following relationship was identified between the mag-
nitude of the artificial earthquake and the quantity of explosives (Git-
terman et al., 2007).
Md= -1.42 + 0.99log(W)
In this equation, Md represents the time dependent earthquake
magnitude, while W represents the quantity of explosives in terms
of equivalent kilograms of TNT. This equation was used to deter-
mining the amount of explosives used in the bombing attacks. Re-
gardless of the types of explosives used, the magnitude of all
explosions were converted to and determined in terms equivalent
TNT weight, with, for example, 1 kg of ANFO being equivalent to
0.82 kg of TNT. The bombing attacks were carried out using explo-
sives composed mainly of fertilizers, with the addition of TNT and
mortar shells for detonation and to increase the effectiveness of
the explosion. When used as explosives, 1 unit of fertilizer is equiv-
alent to 0.30–0.33 units of TNT (http://mines.industry.qld.gov.au/as-
sets/explosives-pdf/siting_guide_ssan.pdf). When calculating the
amount of explosives used in the attacks, the equivalent TNT
weights were converted into fertilizer weights, which were then
compared with the actual amount of explosives reported in news
agencies for the attacks. For each attack, contradictory artificial
earthquake magnitudes were reported by the different earthquake
monitoring centres, and for this reason, when calculating the
amount of explosives used, the average of the magnitude values
determined by these centres were used. The calculated quantity of

explosives was very close to the amounts reported in the news
agencies.
A comparison of the seismic records reveals that the recorded time
of the artificial earthquakes (measured to the second) corresponds
to the reported time of the attacks. The exact time of these artificial
earthquakes is provided in Table 2. According to the calculations
based on seismic records, the largest explosion was the one coded
Exp-11, which took place on 14 October, 2014 against the Al Dahrooj
checkpoint of the Al Hamadiyah military base, near Maarat Al
Numan. The quantity of explosives used in this attack was equiva-
lent to 31.2 tons of TNT, and consisted of fertilizers, TNT and mortar
shells. In contrast, the smallest explosions recorded during the at-
tacks were those coded Exp-2 and Exp-3 (Table 3).

5. Conclusion
The tactic of using tunnels to execute bombing attacks – which has
seen widespread use since World War I – is currently being em-
ployed against the forces of the Assad regime in Syria by the Islamic
Front, which refers to such attacks as “Earthquake Operations”. As
implied by their name, these bombing attacks have the effect of
triggering artificial earthquakes, which have been detected by
earthquake monitoring centres around the world that have identi-
fied them as non-tectonic earthquakes, unrelated to tectonic activ-
ity. Based on the artificial earthquake data associated with these
explosions it is possible to determine their time of occurrence to
the second, their geographical location and the amount of explo-
sives involved. 
In the tunnel bombing attacks analysed in this study, the quantity
of explosives used varied between 2–31 tons of TNT equivalent, cor-
responding to 7–95 tons of fertilizer. The calculated quantities of
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Exp-5

Attack Magnitude of  Amount of Calculated  Calculated

Number Artificial Explosives Amount of Amount of 
Earthquake (ML) Reported (tons) Explosives (tons) Fertilizers (tons)

Exp-1 2.60 -- 11.5 35.0
Exp-2 1.90 -- 2.3 7.0
Exp-3 1.90 -- 2.3 7.0
Exp-4 2.10 -- 3.6 11.0
Exp-5 2.73 40 16.0 48.0
Exp-6 2.67 -- 13.5 41.0
Exp-7 2.80 55-60 18.3 56.0
Exp-8 2.20 15 4.5 14.0
Exp-9 2.57 -- 10.6 32.0
Exp-10 2.27 -- 5.3 16.0
Exp-11 3.03 -- 31.2 95.0

Table 3. Quantity of explosives used in the attacks
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explosives and the amounts reported by news agencies are in close
agreement. The attack coded Exp-11, which represents the largest
of the attacks, was calculated in terms of TNT weight equivalent to
have been 4–4.8 times larger than the explosion at the Ammunition
Depot in Ayfonkarahisar, and 3 times larger than the explosion at
the MKEK Ammunition Depot in Kırıkkale. In addition, the Exp-11
attack was, in terms of size, calculated as being one-twelfth (1/12)
the size of the explosion that resulted from the Israeli aerial assault
against the Damascus Jamraya Military Research Centre.
Seismological records can provide valuable information for the
analysis of large explosions, such as those involving fuel depots,
pipelines and ammunition depots, and also for the analysis of
events such as airplane accidents, large-scale terrorist attacks
using bombs, and bombing attacks carried out during conflicts. It
is often important to accurately determine the magnitude, the ge-
ographic location and/or the time of these events. 
There are numerous engineering devices and methods that can be
used for the detection of tunnels, although if the area of analysis is
located within a residential/inhabited area, the sensitivity of these
devices and methods will vary depending on the relevant area’s ge-
ological structure and the depth of the tunnels. In the attacks car-
ried out in Syria detailed in this study, the excavated tunnels were
not very deep, and for this reason we believe that it is possible to
detect and identify such tunnels using some of the currently avail-
able devices, and thus prevent similar attacks in the future. Tunnels
constituted the main target of the air and land operations organized
by Israel in Gaza in July 2014. While some of the tunnels were de-
stroyed as a result of this operation, Israel was unable to find all of

them. Currently, the United States is conducting research to de-
velop devices that will allow the detection of tunnels crossing the
US–Mexican border, used for smuggling, while Israel is conducting
similar research to develop devices to detect the tunnels in Gaza.
In this context, we believe that it is important for Turkey to also con-
duct military and technical research into this subject, and to raise
qualified human resources that can address this issue.
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On 21 November, Underwater Assault (Sualtı Taarruz / SAT) 
Command – a branch of Turkish Naval Forces (TNF) Command –
opened the doors of its headquarters in Beykoz to the press in
order to demonstrate its means and capabilities. During the event,
the training methods of SAT teams against enemy targets were 
demonstrated in three different scenarios involving live ammunition.

In the presentation briefing
given at the beginning of
the press tour, Navy Cap-

tain Ercüment Mertbir, Com-
mander of the SAT, gave a
summary of the command’s
history. SAT Command was
founded in 1963, and saw its
first active combat during the
Cyprus Peace Operation. In
1993, SAT Command seized a
ship named Lucky-S in the in-
ternational waters of the

Mediterranean Sea carrying a
large cargo of drugs. From
1993–1996, the command saw
action in the Adriatic Sea
within the scope of Operation
Sharp Guard, and in 1996 it
rescued hostages being held
aboard the ferryboat named
Avrasya, which had been hi-
jacked in the Black Sea. The
command also took part in the
1996 Kardak Operation in the
Aegean Sea, and was involved
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Navy Captain 
Ercüment Mertbir,
Commander 
of the SAT

Özgür Deniz KAYA / editor@milscint.com

Underwater Assault 
Commandoes Ready 
for Duty



in the evacuation of refugees
from Albania in 1997, from
Lebanon in 2006 and from
Libya in 2011. The SAT Com-
mand has also taken part in
operations against pirates in
the Red Sea, the Gulf of Aden
and along the Somalian
coast since 2008. In 2012, 
it conducted an operation
aboard the hijacked Kartepe
Sea Bus to neutralize the
terrorists and rescue
hostages. 
SAT Command is divided fur-
ther into Northern SAT Group
Command, Southern SAT
Group Command and the SAT
Training Centre branches. The
combat duties of the SAT Com-
mand include the following: 
n To carry out sneak attacks,

raids and sabotage against
enemy floating and coastal
targets. 

n To neutralise underwater
obstacles and systems. 

65

www.milscint.com                                                                                                          MSI Turkish Defence Review- December 2014

©
D

zK
K

.lığı



n To provide target 
information and target 
illumination for friendly
aerial units. 

n To infiltrate enemy lines
and perform distant 
reconnaissance in order 
to gather intelligence.

n To perform post-operation
target and damage control. 

n To perform underwater 
reconnaissance in enemy
beaches. 

The Command also fulfils the
following tasks:
n Supporting efforts to 

combat against illegal,
criminal and terrorist 
activities at sea. 

n Conducting hostage rescue
operations.

n Conducting operations 
to ensure the safety 
or evacuation of 
non-combatants.

n To provide support 
for search and rescue 
missions and humanitarian
aid operations performed
at sea.

Pirates Captured
The demonstrations for the
press members began with a
training demonstration using
the scenario of anti-crime and
anti-terrorism activities at
sea. In the training mission, a

suspected ship was boarded
by SAT commandoes, who ab-
seiled onto the vessel and
conducted a Close Quarters
Operation. 
During the second part of the
exercise, the training was car-
ried out with live ammunition.
As part of the training demon-
stration, the SAT comman-
does entered enemy territory
from below water and neu-
tralised the enemy guards.
While moving, the SAT combat
swimmers used closed circuit
rebreathers that prevent the
release of air bubbles. To
allow SAT commandoes to re-

main underwater for a longer
period without giving away
their movements, their re-
breathers were filled with
pure oxygen. 
In the third and final training
demonstration, a raid was
carried out against an enemy
target. After infiltrating the
relevant area, the SAT com-
mandoes opened fire on the
enemy targets and elements
located on a hill. To perform
this manoeuver, the SAT com-
mandoes were divided into
two teams, being the assault
team and the support team. 
A power source of critical im-

portance for the enemy was
then destroyed by the SAT
commandoes using explo-
sives. 
Taking part in the event was
Naval Marine Lieutenant
Mahmut Yavuz, who ranked
first with a timing of 21 hours,
42 minutes and 5 seconds in
the 236 kilometre Kalahari
Augrabies Extreme Marathon
– an international competition
held on 1-8 November that in-
volved the participation of 
70 athletes from 18 coun-
tries. The press tour ended
after the taking of a group
photograph.
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IDEX is held under the
patronage of His High-
ness Sheikh Khalifa Bin

Zayed Al Nahyan, President
of the UAE and Supreme
Commander of the UAE
Armed Forces and is or-
ganised by the IDEX LLC in
association and with the
full support of the UAE
Armed Forces. It takes
place biennially at the Abu
Dhabi National Exhibition
Centre (ADNEC), which is
centrally located in Abu
Dhabi, the capital of the
United Arab Emirates. The
IDEX exhibition takes over
100% of the state-of-the-
art exhibition centre utilis-
ing 133,000 m2 of event
space.
Saleh Almarzooqi, CEO of IDEX, says: “Drawing on over twenty
years of experience, IDEX is widely recognised as the fore-
most showcase of the very latest technology, insight and in-
novation that currently defines the modern defence industry.
The excitement and interest we are witnessing from around
the globe to be part of IDEX 2015, has far outreached expec-
tation - with 100% of available exhibition space selling out.
From the opportunity to engage with industry leaders at the
very highest level, to showcasing your products and services
to a captured international audience, having a presence at
IDEX 2015 is simply a must for individuals, companies and
governments who operate in this space. The eye of the global
defence market will be fixated on Abu Dhabi from the 22nd to
the 26th of February 2015”.
The main features of IDEX 2015 include:

n 12 Indoor Exhibition Halls: Hundreds of local and 
international defence manufacturers and contractors 
will fill over 35,000 m2 of exhibition space running through
the 12 exhibition halls, the concourse and the atrium.

n Outdoor Space: The outside Capital Plaza features the media
centre, exhibition stands, outside displays and exhibitor chalets.

n Live Demonstrations: IDEX continues to offer exhibiting
companies the opportunity to demonstrate equipment and
crafts. Daily choreographed displays will take place on the
water and on the purpose-built demonstration track. 
In addition, exhibiting companies are invited to host private
demonstrations of their vehicles and crafts.

n IDEX Defence Conferences: The IDEX Defence 
Conferences, running alongside IDEX 2015, are the 
premier platforms to host discussions regarding the latest
technology across land, sea and air sectors of defence. 

ADVERTORIAL

IDEX In Focus: 
Global Defence 
Industry Gathers 
in Abu Dhabi

The International Defence Exhibition and Conference, IDEX, is one of the most 
strategically important defence events in the world. IDEX provides an ideal platform
for demonstrating the latest defence technology across land, sea and air. It enables
attendees to establish and strengthen relationships with government departments,
businesses and armed forces throughout the MENA region. IDEX 2015 will be held
between 22-26 February 2015 in Abu Dhabi, United Arab Emirates (UAE).

Multiple Cradle Launcher (MCL), jointly developed by ROKETSAN and Jobaria Defense Systems 
of United Arab Emirates, was among the stars of IDEX 2013.
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IDEX will be organized along with Naval Defence and Maritime
Security Exhibition & Conference (NAVDEX) and Unmanned
Systems Exhibition & Conference (UMEX).

Naval Defence
and Maritime
Security 
Exhibition 
& Conference
(NAVDEX)
NAVDEX is the naval defence and
maritime security section of IDEX
2015, and is the leading event of its
kind in the MENA region. Following

the success of the 2013 edition, NAVDEX 2015 will continue to
provide a dedicated platform for international naval defence
and maritime security companies to showcase their technolo-
gies and services.
Located on the dock edge at the ADNEC Marina, NAVDEX will
include:
n Over 3000 m2 of exhibition space: The exhibition hall 

features local and international exhibitors who specialise 
in naval, maritime and coastal security technology, 
equipment and crafts.

n On-water exhibits: Prime on-water exhibit space at NAVDEX
enables exhibitors to berth their crafts and vessels on the
temporary marina pontoons and participate in daily live 
on-water demonstrations.

n Visiting naval vessels: International warships will 
moor alongside the dock edge for the duration of the vent. 
NAVDEX exhibitors can invite guests aboard these visiting
naval vessels and present company equipment and 
technology which are operational on-board.

n Live on-water demonstrations: A daily program of live 
choreographed and exhibitor demonstrations will 
attract visitors to watch from the dock edge grandstand 
adjacent to NAVDEX.

Unmanned
Systems 
Exhibition &
Conference
(UMEX)
IDEX 2015 brings the next gener-
ation of defence technology to the
region through the launch of yet
another key pillar:  the 1st Edition

of the Unmanned Systems Exhibition & Conference (UMEX
2015). Supported by UAE Armed Forces GHQ and to be at-
tended by regional government delegations, agencies, indus-
try, military and civilian authorities, the event will be the ideal
business platform to promote unmanned systems technology
and capability. In February 2015, UMEX will be showcasing
new and advanced unmanned technologies together with
their full utilization in military and integration in civilian do-
mains. As a part of Vision 2030, Abu Dhabi will concentrate
on developing its capabilities in the manufacturing and main-
tenance of civil and military aerospace equipment and parts,
defence electronics and other equipment and space appara-
tus. UMEX will be highlight the changes in the market envi-
ronment and will develop the ideal business platform that will
meet the objectives of the UAE Armed Forces.
UMEX show features include:
n UMEX offers international solution providers an exhibition

and conference dedicated to unmanned systems
technologies in the Middle East market

n UMEX will welcome the UAE  and Gulf Cooperation Council
(GCC) government representatives responsible for 
delivering an effective unmanned systems capability,

n Participants will hear about the latest procurement 
doctrine and training requirements across the GCC and
Middle East

n Live demonstration of unmanned, aerial and ground 
vehicles.

UMEX will welcome local, regional and international manu-
facturers and providers of components required for un-
manned systems in the air (UAVs), ground (UGVs), surface
(USVs) and underwater (UUVs).
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Birol TEKİNCE: Can you give us your 
opinion on the level of cooperation 
between Italy and Turkey at a military
level and in the defence and aerospace
sectors? What is the potential for 
cooperation between the two countries,
and how much of this potential is 
being utilised? 
Navy Staff Captain Daniele CIVICO: Italy
and Turkey are two friendly countries
that share common interests and prior-
ities in the Mediterranean Sea. As a re-
sult, the two countries share the need to
ensure security, stability and peace in
the region. Their excellent cooperation
can be noted in many fields under the
common NATO and, possibly one day, EU
flags. In the defence and aerospace sec-
tor it is possible to speak of the success-
ful cooperation in the development of the
ATAK T-129 helicopter, although there is
great potential for further cooperation
between the two countries, particularly
in the development of:
- utility helicopters, 
- maritime related projects and
- space programmes.
This does not encompass all possibili-
ties, but provides several examples of
potential industrial cooperation. Italy has
the experience and the know-how to
work with Turkey's mature industrial
framework in several fields, and this po-
tential can be exploited in accordance

with Turkey’s interests, and in the spirit
of a fair allocation of ‘burdens and costs’. 

Birol TEKİNCE: Prof. Dr. İsmail Demir,
Undersecretary for Defence Industries,
has emphasised the maturity of Turkish
defence industries and expresses that
Turkish companies and foreign firms
should work together as technological
partners. How do you interpret this 
message?
Navy Staff Captain Daniele CIVICO: In
my opinion, Italian defence industry
companies agree very much with Prof.

Dr. Demir’s statements. The companies
of both countries are the prime actors in
any cooperation, and Italian and Turkish
defence industries have, in general, ex-
cellent capabilities, well established
know-how, and, quite often, comple-
mentary technological expertise. Nowa-
days, it is generally not feasible to
develop a defence system without coop-
erating with partners due to the high
costs of research and development. 
Italy and Italian firms see Turkey and its
companies as reliable potential partners.
As I have previously stated, it is up to our
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Experienced Partners:
Turkey and Italy
During the reception organised for Italian Armed
Forces Day, we had the opportunity speak to Navy
Staff Captain Daniele Civico, Italy’s Military Attaché to
Turkey. Capt. Civico first spoke about the relationship
between the two countries, after which we discussed
the existing projects and the level of industrial 
cooperation between Turkey and Italy, which 
will be shared with our readers in the next issue. 

U
nl

es
s 

ot
he

rw
is

e 
st

at
ed

, a
ll 

ph
ot

og
ra

ph
s:

 ©
M

SI
 D

ef
en

ce
 R

ev
ie

w
Prepared by: Birol TEKİNCE 
btekince@milscint.com



firms and to the willingness of both coun-
tries to share capabilities and related
costs in order to achieve win-win solu-
tions for the mutual benefit of both our
defence capabilities and our economies.

Birol TEKİNCE: Is there any other issue
you would like to mention?
Navy Staff Captain Daniele CIVICO: The
successful T129 ATAK helicopter coop-
eration involving AgustaWestland, TAI,
Aselsan and Roketsan shows Italian in-
dustry’s willingness to cooperate with its
Turkish counterparts. Several countries
have declared an interest in the T129,
and others may follow in the future.
The AW101 helicopter, together with
several other AgustaWestland products,
could contribute a great deal to Turkish
defence and to its police forces given the
high performance of these models,
which are quite often superior to the
equivalent platforms of our competitors. 
In the Naval field, several areas can be
of quite reciprocal benefit and interest,
as recently demonstrated in the sup-
port of the construction of four Patrol

Ships for the Turkish Coast Guard.
To conclude, based on the few examples
I have mentioned, I believe Italian com-
panies are very keen to participate and
cooperate with Turkish firms in the de-
velopment of modern programmes, and
to share benefits. The complementarity
in the production of components, sys-
tems and subsystems to be integrated

into joint programmes is clear evidence
of the feasibility and possibility for fur-
ther expansion. 

We would like to thank Navy Staff 
Captain Daniele Civico on behalf of 
our readers for tasking the time to 
answer our questions and for providing
us with such valuable information. 



Italian Armed Forces Day was celebrated
on 4 November with a reception hosted by

Gianpaolo Scarante, Italian Ambassador to
Turkey, and his spouse at the Ankara Hilton
Hotel. Guests were greeted by Ambassador
Gianpaolo Scarante; Navy Captain Daniele
Civico, Military Attaché; and Lieutenant
Colonel Gabriele Iemma, Deputy Military At-
taché, and their spouses. Guests at the event
included foreign ambassadors, diplomats
and military attachés to Turkey; generals,
admirals, officers and non-commissioned
officers representing the Turkish Armed
Forces (TAF); representatives of Italian
companies conducting business in Turkey;
representatives of Turkish defence and
aerospace industries; Turkish business-
men; and members of the press.
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Daniele 
CIVICO

Rank Navy, Captain
Other countries  Azerbaijan and 
accredited Georgia
Current Mission Defence Attaché
Start/End Dates August 2014 
of the Mission August 2017
Birthday 19 September 1963
Hometown Roma (IT)

n Naval Academy of
Livorno - Degrees in
Maritime and Naval
Science- 1988

Education n International and
Diplomatic 
Science -2005

n 2007-2011 Chief Office
Naval Comms at the 
Italian Navy General
Staff; 

n 2011-2012 Commanding
Military Career Officer ITS Etna

(AGF/AOR); 
n 2012-2014 Chief Office 

at C4I Department of the
Italian Defence General   
Staff.                                                                         

n Long Service Gold Cross
(25 years);

n Long Command
(10 years);

n Long Navigation 
(15 years);

n NATO Operations in 
former Yugoslavia;

Decorations n WEO Operations in 
and medals former Yugoslavia;

n MFO Peace Monitor 
Operation in Sinai
(Egypt);

n Somalia Peace Keeping
Operation; 

n Long service at the Italian
Navy Staff;

n Order of S. Silvester
Cross;

Languages English, French 
and few Turkish

Social Married, 
Status 2 Children
CONTACT INFORMATION

Tel +90 (312) 468 12 97
Fax +90 (312) 467 29 82 ve

+90 (312) 468 80 23
E-mail (mission) dcivico@yahoo.com

Italian Armed
Forces Day 
Celebrated in
Ankara

Navy Lieutenant Commander Sebuhi AHMEDOV, Assistant Defence Attaché of Azerbaijan,  Birol Tekince, Coordinator,
Editorial Board & Marketing, MSI TDR, Brigadier General Abbas Ghumman, Defence & Air Attaché of Pakistan, 
Col Nauman Siddique, Army Attaché of Pakistan, Navy Captain Daniele Civico, Defence Attaché of Italy, 
Col Enxiong CUI, Defence Attaché of P.R. China, Rear Admiral Raul Sanchez Martinez, Naval Attaché of Mexico 
and Major General M.R. Segura Villasenor, Army Attaché of Mexico.

From right to left: Gianpaolo Scarante, the Ambassador of Italy and his spouse, Navy Captain Daniele Civico, 
Defence Attaché of Italy and his spouse, LTC Gabriele Iemma, Deputy Defence Attaché of Italy and his spouse       








