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Who we are?
Cluster AEROSPACE TECHNOLOGIES, RESEARCH AND 
APPLICATIONS (CASTRA) is an industry-driven consortia of   business 
entities, academic institutions and other bodies with expertise and 
capacity to develop technologies, products and services in the aerospace 
domain and its applications serving society.
CASTRA has the legal status as a non-for profit organization according 
Bulgarian law.

CASTRA’s vision is to promote the research, innovations and technology 
developments in the aerospace sector to the benefit of society and 
private life. 

CASTRA’s mission is to stimulate the public interest to the field of 
aerospace technologies and research and to the activities of the 
organizations - members of the cluster, to increase the public awareness 
about the benefits to all life on Earth from developing novel upstream 
space technologies and their downstream applications.
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(click on the titles to open each organization site )    CASTRA members
Companies

Aegis Ltd.

Telesys Ltd.

Novorell Ltd.

Lumycomp Design Ltd.

SimSoft Ltd.

BEVT JSC

BMG Bulgaria JSC

PointL-Bulgaria Ltd.

MicroPlus Apostolov Ltd.

ElectronInvest Group Ltd.

KONTRAX JSC

О &К  SD

Mozaika Co -in application

Green Embedded Systems

Academic organizations

Sofia University with its 'Space 
Research and Technologies Centre“

Institute of Cryobiology and Food 
Technology 

Technical University of Sofia - 
Department of Aeronautics

Institute for Mathematics and 
Informatics, Bulgarian Academy of 
Sciences 

NGO's

Remote Sensing Application 
Center-ReSAC

 Bulgarian Modeling and 
Simulation Association 
"BULSIM"

PARTNERS

Aerospace Engineering and 
Communications (ASE&C) M.Sc. 

Program at Sofia University

Bulgarian Institute of Metrology

OPTIX JSC, Bulgaria

Micro-satellite and Space 
Microsystems Lab, University of 

Bologna, Italy

✗Cluster of Serbian Aeronautical 
Industry – UVIS

Bulgarian Air-Traffic Control Authority

Space Mission Control Centre, Russia14 4
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http://www.telesys.hit.bg/
http://www.novorell.com/
http://www.lumycompdesign.com/
http://simsoftbg.com/
http://www.bevtad.com/en/
http://www.bmg.bg/LiveContent/English.aspx
http://www.pointl.com/
http://castra.org/wp-content/uploads/2011/08/MikroPlusApostolov_QUALIFICATIONS_06_2011.pdf
http://www.electroninvest.com/en/index.php
http://www.kontrax.bg/index.php?lang=english
http://www.acceco.com/
http://www.phys.uni-sofia.bg/bul/departments/ucsrt/index.html
http://www.ikht.bg/index_eng/index_eng.html
http://aero.tu-sofia.bg/bg/
http://www.math.bas.bg/new/site/?call=USE~mission;lang=en
http://www.resac-bg.org/index_en.html
http://www.bulsim.org/
https://inwork.castra.org:8443/share/s/QoepWflMQye_60speyq_pg
http://en.bim.government.bg/
http://www.optixco.com/en


www.castra.org,  е-mail: info@castra.org  CASTRA  RESTRICTED No reproduction of this material in any form is allowed without permission from CASTRA 

Bulgarian Academy of Sciences (BAS) is the 
biggest R&D organization in Bulgaria. It has 49 
R&D institutes in all spheres of science and 
technology. It has 3570 full time employee 
researchers and educates 581 PhD students 
(2010). In 2010 BAS published over  2553 
scientific articles at international level

main Academic and R&D Institutions working with CASTRAmain Academic and R&D Institutions working with CASTRA

Sofia University is the oldest and the biggest 
University  in Bulgaria. 
It educates ~  23 000 students (2013) in 16 
Faculties and it is ranked on 640  position 
among all Universities worldwide, with strong 
educational and research activities in the areas 
of science, law and economics. Together with 
CASTRA, a new M.Sc. in AeroSpace 
Engineering and Communications was 
established in 2012   

The Technical University is the most reputable  
Academic institution active in the field of 
Engineering Sciences and Technology. It 
educates ~  18  000 students (2013) in 14 
Faculties. The University has campuses in the 
cities of Sofia, Plovdiv and Sliven and brings 
significant expertise in areas such as 
mechanics, electronics, robotics and other
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Map of  CASTRA members across BulgariaMap of  CASTRA members across Bulgaria
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Some selected areas of expertise

( Additional information available on 
request )



                                             Background

TWO Bulgarian cosmonaut space flight programs 
were implemented – 1979,1988

Developed unique experience and infrastructure in program 
management, development of various spaceborn and ground 
instrumentation, R&D in fundamental sciences and other related 
areas

NEW high-tech SME potential 
Electronics, IC design, automation, robotics, UAV systems, high-speed 
satellite communications, software and embedded systems and other.

Space station based 
 green houseSpace food

Tele-medicine apps Personal dose 
meters

Phobos 
Remote Sensing 

Systems



LumyComp Design Ltd











  

Industrial LED 
lighning and control 
systems development 
for high-realiability 
and high- spec 
applications
(e.g. past project 
underwater LED lighning 
solutions for the nuclear 
reactor zone in the nuclear 
power plant in Kozlodui)

Development of specialised power 
supply solutions with embedded 
protection to  sensitive electronic 
modules against over-voltages and 
currents - e.g. in emergency events (e.g. 
EMP in phase  E1, E3 of a nuclear 
explosion), protection of military and civil 
communication and power supply 
networks against induced overvoltages 
by solar EM storms (polar regions of 
Earth, power EM fields near 
communication antenna and radar 
equipment, and other



Novorell Technologies  Ltd



  

Integrated Circuits design for 
high-reliability ( e.g, radiation 
hardness)  for  space 
applications (ESA projects)
See seprate presentation 

Technology, design and manufacturing of 
advanced  MEMS sensors and actuators for 
high-precision high sensitivity applications, 
including avionics, gyro-systems, 
accelerometers, level meters, force and 
pressure sensors, gas sensors , bio -sensors

file:///media/Danni/2_Profesionalni_dela/3-SiMEMSys/%D0%9F%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8/2014_Metrologia/CASTRA_Simemsys.odp/D:%5CDevice%20images%5CVideo%20examples%5CMEMS_Double_Cantilever_0_110microns_step_2microns.avi
file:///media/Danni/2_Profesionalni_dela/3-SiMEMSys/%D0%9F%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8/2014_Metrologia/CASTRA_Simemsys.odp/D:%5CDevice%20images%5CVideo%20examples%5CNanoManipulator2.gif
file:///media/Danni/2_Profesionalni_dela/3-SiMEMSys/%D0%9F%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D0%B8/2014_Metrologia/CASTRA_Simemsys.odp/D:%5CAMG%5CPictures%5CVert%20device%20-%200111%5CFF%5C01.jpg


Acceco systems 



  

O & K co. Acceco systems capabilities

 Unmanned aircraft systems
 Concept, design, prototiping, production
 High altitude, solar powered aircraft



  

O & K co. Acceco systems capabilities

Sofia University cubesat project
 Microsat prototipe with folding solar panels
 Hi-res imaging/video camera & high speed down/up link /DVB-S2/
 Micro truster /hot gas/ for orbit transfer - safe,low pressure tank



  

O & K co. Acceco systems capabilities

 Communication equipment and laboratory
 Sattelite tracking station in VHF, UHF, L,S,X band
 Antennas and arrays – design, mesurement, production
 High speed comunication transiver DVB design, test, 

production
 Soft Defined Radio core and FPGA integration with image 

sensor



  

O & K co. Acceco systems capabilities



  

Point- L

Automated Automated Design of Control SystemsDesign of Control Systems
New project on New project on 

Satellite test bed tester SystemsSatellite test bed tester Systems
Within CASTRA Within CASTRA 



The CompanyThe Company  

Point L - Bulgaria Ltd. is an engineering company established in 1991 
with the mission to develop and provide innovative software and 
hardware products for process control application.

 The Company’s products make up a complete set of software tools and 
intelligent devices for design, implementation, monitoring and support 
of open process control systems. The set includes: CASE designers 
for analysis and automated design of control systems; SCADA System; 
Software tool for administration of industrial networks; intelligent 
actuators’ controllers, based on a patented method for contactless 
reading of the position; intelligent hybrid input-output modules; 
gateways; active sensors; other.

The Company has completed numerous automation projects across an 
array of industries, countries and clients.

 



Point L Point L Intelligent ActuatorsIntelligent Actuators’ Control’ Control

Non-contact Position 
Readout and Control
Functional diagnostics and 
control incorporated in 
actuator
Application range - all 
actuator types, new and 
used



Intelligent Intelligent Input/Output Input/Output DevicesDevices, , 
GatewaysGateways



The Company offers a The Company offers a Computer-Aided Software Computer-Aided Software 
Engineering Designer Engineering Designer ArchiAlgor ArchiAlgor for automated design and for automated design and 

commissioning of satellite and ground station control commissioning of satellite and ground station control 
systemssystems

• ArchiAlgor is based on an innovative 
engineering approach, enabling 

analysis, structured description and 
solution of critical control tasks

• Main advantage of said method is that it 
creates priorities of activities, resulting in 
greater reliability and performance of 

control systems

• This tool helps build a priority 
mechanism, complements specification 

through process analysis, implements 
technical requirements, creates a 

modular program structure 



  New project for designing of a test bed for New project for designing of a test bed for 
testing microsatellites’ attitude control- testing microsatellites’ attitude control- 

orientation and stabilization   orientation and stabilization   
"Point L- Bulgaria" Ltd., in 
collaboration with the company "Micro 
plus-Apostolov" Ltd. , Sofia University 
 and other members of the cluster 
CASTRA, began development of a 
innovative modular  test bed with 
three degree of freedom for testing 
the attitude control an orientation and 
a stabilization of  microsatellites or 
separate satellites components. The 
installation will shorten tests of the 
behavior of satellites in orbit by 
simulating the magnetic and radiation 
effects and by monitoring the reaction 
of the on-board control system.  It will 
increase the objectivity of the 
assessment of performance of 
satellite systems.illustration



Micro-Plus Apostolov

Precision mechanical systems and Precision mechanical systems and 
equipment;equipment;

Key supplier in CERN projectsKey supplier in CERN projects







Design, fabrication and installation 
of the mechanical system of

 "Ge detector for gamma radiation" 
-project funded by the European 

programs. Mechanical structure is 
protected by two European patents.

Design of the mechanical 
system for specialized 

equipment for microelectronics



TELESYS Ltd

Avionics, Flight Control and Navigation Avionics, Flight Control and Navigation 
and Communicationand Communication

Systems Design and manufacturing;Systems Design and manufacturing;
UAV systems design, manufacturing and UAV systems design, manufacturing and 

operation;operation;
Key Supplier to the Ministry of Defense Key Supplier to the Ministry of Defense 

for UAV JET and radar systemsfor UAV JET and radar systems



Jet UAV shooting targets



ELECTRONINVEST

Navigation Systems design and Navigation Systems design and 
applications in Automotive and aviation applications in Automotive and aviation 

sectoirs;sectoirs;
Design and Manufacturing of electronic Design and Manufacturing of electronic 
systems and precision sensor networkssystems and precision sensor networks



  

Dedicated GPS/Galileo/Glonass tracking 
solutions- R&D, development , 
manufacturing and operation of such 
networks

Emil Danev

Integration with custom or existing sensor 
networks for remote monitoring and 
control

Intergarted Sensor networks for remote 
envoronmental and industrial monitoring 
of  infrastructure, equipment and other



  



  



  



  



  

SimSoft Ltd

Design, manufacture  and custom Design, manufacture  and custom 
software solutions for simulation software solutions for simulation 

and training, incl. UAV flight control and training, incl. UAV flight control 
systems;systems;



  

  

Control and  
management software 
for complex systems

Virtual reality and REAL 
GAMES development

FR3D – Flight Recorder 
Tool

Tactical UAVs-frames

Example
s

real-time data processing 
and visulisation from 
airborn sensors and aircraft 
systems 



  

Bulgarian Association 
for Modeling and 

Simulation



  

 2011МТИТС National Revenue
 Agency   2014

MOD

Areas of expertise
●  Software systems development for the needs of cyber-security and 

crisis management trainings
•  Software tools in support of the decision making process in crisis 
management
• Application of tools and systems for modelling and simulation in the 
decision making process at operational and tactical levels in warfare 
• Modelling ans simulation of natural disaster events and processes 
• Development of  virtual reality tools 
• Aerospace Mission design 
• Business process simulations

Cyber-security training and infrastructure



  

Radio Engineering 
Department of the 

Physics Faculty, Sofia 
University

High-Speed Satellite communication systemsHigh-Speed Satellite communication systems
and antennas;and antennas;

RF plasma micro-thruster developmentRF plasma micro-thruster development



  

Design and manufacturing of low-profile satellite communication 
antennas 

MW antenna patch 
design

Sofia University
Department of 

Physics
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Microwave Plasma Micro-Propulsion System development 
at Sofia University

Additional Information

The developed  Ar gas pulsed plasma source produces dense 
plasma with high gas temperature Tg ~1500-3000K.When used 
with a basic Laval-type nozzle, achieves maximum jet velocity 
estimated at  v ~ 1000-2000 m/s (hypersonic) at atmospheric 
pressure. The calculated maximum  thrust at gas flow rate 150sccm 
 is  in  the range 4.5-9 mN and  the specific impulse is in the range 
105-210s. This parameter shows that our electrothermal thruster is 
suitable for realization of an orbital maneuver of a microsatellite 
(~30 kg) with achieved ∆v ~ 13-26m/s for 24-hour period. 
.Dimentions 2cm X 0.3cm X 0.3cm, f=2.45GHz, ceramic tube, 
P<10W  both  in  continuous  and  pulse  regimes

Assoc. Prof. J. Kiss'ovski, Sofia University 
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Components of a satellite based ICT system

Main components of our satellite systemMain components of our satellite system

Minisatelite <1000 kg

➢Microsatelite <100 kg
Nanosatelite <10 kg

Picosatelite <1kg

+

Ground data 
station(s) and 
control room; (fixed 
and/or mobile)

+

Information and 
communication (IC) 
infrastructure for 
analysis, processing,
archiving and 
dissemination of data

+

Qualified  and
motivated team of 
trained specialists

The development and integration of all components require close 
cooperation and joint effort from organizations with complementary 

expertise
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Application №1: 
Remote sensing of Earth surface with a Hyperspectral  
digital camera and generation of information  content 
images for the needs of specific users: 
Control of vegetation cover, land and water surfaces, industry and 
ecology driven monitoring, security and other...

Remote sensing images 
and layers of data

Camera parameters
(minimal specs)

better than 15m Ground 
Segment Distance (GSD) 

resolution from 600-800km orbit;
400nm-1100nm spectral  range

better than 25nm spectral 
resolution

>2Mb/s C-band downlink data 
rates

Main business applications of  our systemMain business applications of  our system
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Application №2: 
Wireless data transfer from/to on-ground sensor networks 
OR data users, followed by data exchange with a remote  
receiving station....

Position 1:  data collection 
and transmission 

Position 2:  data download/upload at 
the control station

remote user
without communication

(e.g. the Bulgarian 
Antarctic base)

on-ground sensor networks 

Receiving /control/ station

Main business applications of our systemMain business applications of our system
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Application №3: 
Land 

Main business applications of  our systemMain business applications of  our system

Land and Sea  tracking of vehicles, humans, cargo,  
and other objects for the purpose of security, logistics, 
research  etc ..



www.castra.org,  е-mail: info@castra.org  CASTRA  RESTRICTED No reproduction of this material in any form is allowed without permission from CASTRA 

Тotal data volume for a single communication session is evaluated at ~100 MB for the uplink channel and 
~300 MB for the downlink channel .More than 1-2 communication sessions per day could  be established 
using more than 2 ground stations. In case of a need to transmit more data through the downlink channel (for 
example: high-resolution satellite images), data-transfer speed increase of ~50%  could be achieved if simple 
unidirectional data-transfer protocols are used.

Data Communication Sessions Scenario
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Data Communication Sessions Scenario

Using switchable or stearable antennas for both, Earth and satellite stations, 
the period „visibility“ time for high-speed data transfer could be increased  up 
to 9-10 min per session.

Assoc. Prof. P.Dankov, Sofia University 
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Fig. 1. a) Antarctic map and the position of Livingston island; b) Bulgarian base; c) Typical meteorological station

Fig.5.Simple orbit investigation (Sofia and Livingston Island are marked)

Mission Design  - Case study application – Bulgarian Antarctic base coverage

Additional Information

The simplified orbit 
analysis shows that our 
satellite could pass over 
the Bulgarian base on the 
Livingston Island ~2 times 
daily, and over Bulgaria ~1 
times per day.
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Our Satellite Mission and Design 
was selected as a semi-finalist 

among other 77 projects from 53 
countries in the International 

Mission Idea Contest – 2012, 
Tokyo, Japan   
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千里之行，始於足下 

(qiānlǐ zhī xíng, shǐ yú zúxià)

LET US DO IT TOGETHER

A journey of a thousand miles begins with a single 
step

Laozi

http://en.wiktionary.org/wiki/%E5%8D%83%E9%87%8C%E4%B9%8B%E8%A1%8C%EF%BC%8C%E5%A7%8B%E6%96%BC%E8%B6%B3%E4%B8%8B#Mandarin
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