
 

 

AS-COMSAT-1 – Administration Report 2021 

Planning & Control 2020 – 22 

 

 

Author: 

Dr. Samir Mourad 

 

______________________________________________________________________________ 
Last update: Thursday, January 27, 2022 

 

 

  

 
 

 

 

Name of document: 

 C:\AS-COMSAT\Administration\270122AS-COMSAT-1_AdministrationReport2021.docx 

 



Content 

AS-COMSAT-1 – ADMINISTRATION REPORT 2021 ........................................................................................................ I 

1 OFFICIAL COMPANY PAPERS ....................................................................................................................... 4 

1.1 TEMO E.K., GERMANY ...................................................................................................................................... 4 

2 BANKING ACCOUNT.................................................................................................................................... 5 

2.1 BANKING ACCOUNT OF TEMO E.K. ...................................................................................................................... 5 

3 AS-COMSAT & PARTNERS FACILITIES .......................................................................................................... 6 

3.1 BUREAU IN HEIDELBERG/GERMANY (TEMO) ......................................................................................................... 6 

3.2 CONTACT BUREAU & ENGINEERING IN ISTANBUL (PLANNED) ...................................................................................... 6 

3.3 LABORATORIES AT MARMARA UNIVERSITY ............................................................................................................. 7 

3.4 AECENAR LABORATORIES ................................................................................................................................. 7 

4 PREDEVELOPMENT STUDIES 1999-2005, 2012-2020 ................................................................................... 8 

5 BUSINESS PLAN/MARKETING: PLANS FOR DIFFERENT PROJECTS ...............................................................12 

5.1 SATELLITE-AIRSHIP COM SYSTEM ....................................................................................................................... 12 

5.2 FIRE DETECTION SYSTEM 2020/2021 ................................................................................................................ 12 

5.3 LEO BASED AIS SYSTEM ................................................................................................................................... 13 

6 WHOLE INVESTMENT ACTIVITIES OF AS-COMSAT AFTER PREDEVELOPMENT PHASE .................................14 

6.1 COMPANY VISION ............................................................................................................................................ 14 

6.1 SPECIFICATION PHASE AUG 2020 – MAY 2021 ................................................................................................... 14 

6.2 PLANNING AUG 2020 – JUL 2023 (3 YEARS) ....................................................................................................... 14 

6.3 INITIAL INVESTMENT PLANNING FOR 1U SATELLITE (LAST UPDATE: DEC 2020) ........................................................... 14 

6.4 INVESTMENT PLANNING UPDATE FOR 2U + 1U SATELLITE + GROUND STATION SYSTEM (LAST UPDATE: MAY 2021) ......... 15 

6.5 BUDGET FOR 2022 (BUREAU IN ISTANBUL FROM 2/2022) ..................................................................................... 15 

6.6 MILESTONES 2022 .......................................................................................................................................... 15 

7 INVESTORS ................................................................................................................................................16 

7.1 DATA OF INVESTORS ........................................................................................................................................ 16 

8 EXTERNAL STAKEHOLDERS AND AS-COMSAT STAFF ..................................................................................17 

8.1 STAKEHOLDERS ............................................................................................................................................... 17 

8.2 SALARY LIST FOR BEGINNERS AT AS-COMSAT ...................................................................................................... 18 

8.3 ORGANIZATIONAL CHART (CURRENT AND FUTURE) ................................................................................................. 19 

9 CUBESATS OVERVIEW ................................................................................................................................20 

9.1 WHAT IS A CUBESAT? ...................................................................................................................................... 20 

10 AS-COMSAT-1 SYSTEM (MECHANICS, ELECTRONICS & SW) .......................................................................22 

10.1 HOW COMMUNICATION IS DONE ........................................................................................................................ 22 

10.2 PHYSICAL SYSTEM OVERVIEW EXAMPLE: THE IRVINE-03 EDUCATION SATELLITE ......................................................... 22 

10.3 ON-BOARD COMPUTER (RASPBERRY PI) .............................................................................................................. 23 

10.3.1 OBC System .............................................................................................................................................. 24 

10.3.2 AIS system on the OBC ............................................................................................................................. 25 

10.4 ATTITUDE CONTROL SYSTEM (ACS) (RESPONSIBLE: RAJA) ...................................................................................... 25 

10.4.1 System Concept for Attitude Determination and Control System (ADS, ACS) .......................................... 26 

10.5 X-RAY DETECTOR (SENSOR) (RESPONSIBLE: YAHYA, RAJA) ...................................................................................... 26 



Official company papers 

 

3 

10.5.1 Silicon Detector Amplification Stages ...................................................................................................... 26 

10.5.2 Testing X-Ray Sensor with e-beam on cupper anode .............................................................................. 27 

10.1 TELEMETRY, TRACKING & CONTROL (TT&C) ON BOARD ......................................................................................... 29 

10.2 TELEMETRY, TRACKING & CONTROL (TT&C) GROUND STATION .............................................................................. 31 

10.2.1 Requirements (A DESCRIPTION OF A STANDARD SMALL SATELLITE GROUNDSTATION FOR USE BY WMO 

MEMBERS [4]) .......................................................................................................................................................... 31 

11 HARDWARE IN THE LOOP (HIL) TEST SYSTEM ............................................................................................34 

12 LAUNCH ISSUES .........................................................................................................................................35 

12.1 OFFER FROM RUSSIAN COMPANY (LAUNCH WITH SOYUZ) FROM MAY 2021 .............................................................. 35 

12.2 COMPANIES LAUNCH SATELLITE .......................................................................................................................... 38 

12.2.1 GK laucnh (Russian) ................................................................................................................................. 38 

12.2.2 Swarm company (U.S) ............................................................................................................................. 38 

12.2.3 Exolaunch company (Germany) ............................................................................................................... 39 

12.2.4 Gunter’s space page ................................................................................................................................ 40 

12.2.5 Antrix corporation (India) ........................................................................................................................ 41 

12.2.6 Spaceflight (US) ....................................................................................................................................... 47 

13 TASKS AND RESPONSIBILITIES, TECHNICAL DOCUMENTATION ..................................................................50 

13.1.1 Summary of System Parts ........................................................................................................................ 50 

13.1.2 Status of Hardware .................................................................................................................................. 51 

13.1 PROJECT DOCUMENTS & DATABASES FOR AS-COMSAT-1 (1 SATELLITE 10CMX10CMX10CM) (LAST UPDATE: 8.4.21) ... 51 

13.1.1 Development Documents ........................................................................................................................ 51 

13.1.2 Mechanical CAD Models .......................................................................................................................... 51 

13.2 TASK “GROUND STATION” ................................................................................................................................ 53 

14 SUPPLIERS .................................................................................................................................................54 

14.1 CNC ............................................................................................................................................................. 54 

14.2 CONTACT DATA OF SPECIALISTS (معلم), WORKERS, ... ............................................................................................. 54 

15 REFERENCES ..............................................................................................................................................55 



Official company papers 

4 

1 Official company papers 

Actually the German based company TEMO e.K. and two institutes of Istanbul Marmara 

university are official stakeholders. 

All necessary official actions as launch coordination and HW procurement shall be done with 

TEMO e.K. 

After finishing of investment phase a official Turkey based company AS-COMSAT shall be 

founded. 

1.1 TEMO e.K., Germany 

 



2 Banking account 

2.1 Banking account of TEMO e.K. 

Banking account: 

TEMO e.K., Kto.Nr. 9214763, BLZ 67250020, Sparkasse Heidelberg, Germany 

TEMO e.K., IBAN DE46672500200009214763 , SWIFT-BIC SOLADES1HDB 

Bank: Sparkasse Heidelberg, Germany 

 

 



3 AS-COMSAT & Partners Facilities 

3.1 Bureau in Heidelberg/Germany (TEMO) 

3.2 Contact bureau & Engineering in Istanbul (planned) 

    

[19:46, 1/25/2022] Samir Mourad: 3000TL oder 200 Euro für Miete 

Erdgas 400TL (~25 Euro), Strom 250TL (~10 Euro), Kalt Wasser 100TL (~6 Euro), Internet 155TL 

(~11 Euro), Insgesamt ungefaehr 250Euro 

[19:46, 1/25/2022] Samir Mourad: https://goo.gl/maps/2tNKYdmc2fPnNifY9 

2 rooms (1 bureau, 1 private room) + kitchen + bath room 

 

https://goo.gl/maps/2tNKYdmc2fPnNifY9


AS-COMSAT & Partners Facilities 

 

7 

3.3 Laboratories at Marmara University 

… 

3.4 AECENAR Laboratories 

Ras Maska/Tripoli, www.aecenar.com 

Electronic Lab, Vacuum Chamber (to be completed) 

 

http://www.aecenar.com/


4 Predevelopment Studies 1999-2005, 2012-2020 

Costs: about 180 k$ 
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Hardware-in-the-Loop test rig for IAP-SAT (Overview) 
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Overview is including Simulation model of actuators, space model and sensors of IAP-SAT (for 1. 

xcos model, 2. Graphs of simulation results please refer to documentation) 

- Interface between Simulation Server and Board Computer of IAP-SAT (for 1. xcos model, 2. 

Graphs of simulation results): please refer to documentation) 

- Meteorological Images supply by HDSDR 

  

http://aecenar.com/index.php/downloads/send/10-iap/444-021215iap-sat-projectreport3-2015149
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Payload Radioastronomy Sensor 

 

See AECENAR IAP-SAT Final Report (2013-2020), 
http://aecenar.com/index.php/downloads/send/10-iap/664-iap-sat-final-report-2012-2020-pdf 

 

http://aecenar.com/index.php/downloads/send/10-iap/664-iap-sat-final-report-2012-2020-pdf


5 Business Plan/Marketing: Plans for different Projects 

5.1 Satellite-airship COM system 

 

5.2 Fire Detection System 2020/2021 

• This System Specification Document describes a distributed system for fire detection in 

rural and agriculture areas. On one satellite there will be inscha Allah also a X-Ray 

Astronomy sensor, which data is sent via a transmitter online to earth. 

• System Configuration 
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5.3 LEO based AIS System 
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6 Whole investment activities of AS-COMSAT after predevelopment phase 

6.1 Company vision 

2021 Demonstration System for Exhibition 

2021 Establishing company space at Istanbul 

2022-2023 First Operational System  

2024-2030 International Supplier 

6.1 Specification Phase Aug 2020 – May 2021 

AnalysisPhase_Specification_SupplierParts_pptx 

6.2 Planning Aug 2020 – Jul 2023 (3 years) 

Aug 2020 – Sep 2021 Team Foundation through weekly zoom meeting 

2021 Development 2U Sat (COM(Transponder), Scientific (X-Ray Sensor) + 

1U Sat (COM) + Ground Station 

2022  

2023  

6.3 Initial Investment Planning for 1U Satellite (last update: Dec 2020) 

Bismillah Last update: 19 Dec 2020

Satellite Development Cost and Launch Cost

Working Package Material Cost Man Month Qualification Salary/MM

Personnel 

Cost per 

item

Total item

cost Material from suppliers

Camera $50,000 6 Eng $2,000 $12,000 $62,000 cube sat solar

COM&Telemetry
$50,000 10 Eng $2,000 $20,000 $70,000

deployable solar

Gyroscopes $20,000 5 Eng $2,000 $10,000 $30,000 ISIS cubesat scolare

Accelerometers $20,000 5 Eng $2,000 $10,000 $30,000 crystal space P14 "Vasik"

Reaction Wheel $10,000 3 Eng $2,000 $6,000 $16,000 EXA BA0 high energy density battery array

Eng $2,000 $0 $0 EXA Titan-1 350 whr high energy density…

Power System Solar panels, 

battery system $15,000 4 Eng $2,000 $8,000 $23,000

Eng $2,000 $0 $0

Board Control Computer $10,000 8 Eng $2,000 $16,000 $26,000

Antenna system $10,000 3 Eng $2,000 $6,000 $16,000

Integration $10,000 3 Eng $2,000 $6,000 $16,000

Test $10,000 2 Eng $2,000 $4,000 $14,000

Launch $44,000 1 Eng $2,000 $2,000 $46,000

Ground Station $20,000 6 Eng $2,000 $12,000 $32,000

$269,000

Total Cost $381,000

Operational Cost per year

Working Package Material Cost Man Month Qualification Salary/MM

Personnel 

Cost per 

item

Total item

cost

Maintenance $40,000 12 Eng $2,000 $24,000 $64,000

Ground Station $20,000 36 Eng $2,000 $72,000 $92,000

Total Cost $156,000

Material (from Suppliers) & Engineering Costs

AS-COMSAT cubeSAT System (1 Satellite 10cmx10cmx10cm)

-> 381 k$ Investment 

220421_03AS-COMSAT_FireDetectionSystem_TechnicalPresentation_2021.pdf
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6.4 Investment Planning update for 2U + 1U Satellite + Ground Station 
System (last update: May 2021) 

Goals of investment:  

• Demonstration System (2U+1U+Ground Station) 

• Team Building:  

• Payloads: AIS Ship Communication System, Astronomical X-Ray Sensor 

Engineering (ManPower Aug 2021-Jul 2023) 2 yrs x 5 persons x 12 k$ 120 k$ 

Administration TEMO Aug 2020 – Jul 2021 (Analysis Phase) 25 k$ 

Administration TEMO (2 yrs Aug 2021 – Jul 2023) 2 x 25k$ 50 k$ 

Material Cost Satellites (1U + 2U) + Ground Station 75 k$ 

Launching Cost (1U + 2U) 150 k$ 

  

Total $420,000 
    

 

6.5 Budget for 2022 (bureau in Istanbul from 2/2022) 

rent Istanbul Feb-Dec 2022         2.750 €  

Salih Alfmeier              600 €  

Reisekosten           3.600 €  

Satellite material        40.000 €  

Rozan Mustafa Sep-Dec 2022         4.000 €  

     

      

      

      

      

  Sum      50.950 €  

6.6 Milestones 2022 

Tue, 1.2.2022: Taking bureau in Istanbul 

In AECENAR: COM unit (with HackRF) 

In Istanbul: Integration of satellite (with local students) 

In Istanbul: electronics lab, integration and testing lab, marketing / meeting space for customers 

 



7 Investors 

7.1 Data of Investors 

Name Amount Date, Remarks 

   

   

   

   

   

 



8 External Stakeholders and AS-COMSAT Staff 

8.1 Stakeholders 
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Launching supplier: to be defined 

 

8.2 Salary list for beginners at AS-COMSAT 

 $/hour  

Worker   

Specific worker (Welder)   

Student without 

Bachelor/Licence 

  

Bachelor Holder   

Master Holder   



8.3 Organizational chart (current and future) 

 

 

 

Director R&D

Samir M.

System Integration/

System Test

Abdurrahman M.

Power Supply Subsystem 
(Battries, ...)

Supplier

Antenna 
Subsystem

Supplier

Attitude Control 
Subsystem

Raja M.

Propulsion 
Subsystem

Plasma Thruster

Testing Electrical 
Propulsion Unit

Telemetry and 
Tracking Subsystem

Ground Station 
GCS

Communications 
Subsystem, AIS

Payload Camera 
Subsystem

Supplier

Technical 
Assistant
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9 CubeSats Overview1 

CubeSats are a class of research spacecraft called nanosatellites. CubeSats are built to standard 

dimensions (Units or “U”) of 10 cm x 10 cm x 10 cm. They can be 1U, 2U, 3U, or 6U in size, and 

typically weigh less than 1.33 kg (3 lbs) per U. NASA's CubeSats are deployed from a Poly-

Picosatellite Orbital Deployer, or P-POD. 

9.1 What is a CubeSat? 

A CubeSat is a square-shaped miniature satellite (10 cm x 10 cm x 10 cm—roughly the size of a 

Rubik's cube), weighing about 1 kg. A CubeSat can be used alone (1 unit) or in groups of multiple 

units (maximum 24 units). 

 

A CubeSat is a type of very small satellite which is based on a standardized unit of mass and 

volume. The initial basic CubeSat unit measured 10x10x10 centimetre, conforming to specific 

interfaces for allowing a standardized containerized launch and had a maximum mass of 1 

kilogram (the mass was later on increased to 1,33 kilogram). 

 

It was quickly realized that such basic CubeSat units could be combined to form slightly larger 

spacecraft while mostly adhering to the same requirements and constraints. Multiples of the basic 

CubeSat unit were combined together to establish larger CubeSats. For example, a 1-Unit CubeSat 

 
1https://www.nasa.gov/mission_pages/cubesats/overview  

https://www.nasa.gov/mission_pages/cubesats/overview
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measures one single basic CubeSat unit as described above, while a 3-Unit CubeSat consists of 3 

standard CubeSat units stacked together. 

 

The CubeSat concept has become very popular, both in university groups, as well as for 

researchers, space agencies, governments, and companies. CubeSats offer a fast and affordable 

way for a wide array of stakeholders to be active in space and allow for a fast innovation cycle. 



AS-COMSAT-1 System (Mechanics, Electronics & SW) 

22 

10 AS-COMSAT-1 System (Mechanics, Electronics & SW) 

10.1 How communication is done  

 

Figure 1: Communication and TT&C 

10.2 Physical System Overview Example: the IRVINE-03 Education satellite 

 

Figure 2: physical overview 
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• PA: (power amp) amplifies when transmitting. 

• LNA: (low noise amp) amplifies when receiving. 

• both sit between circuitry and antenna. 

• for duplexed signal, passive duplexer shifts between the two on Rx/Tx 

 

10.3 On-Board Computer (Raspberry Pi) 

On this computer the NASA core flight system shall be implemented. System design: Jana Othman 

(Internship AECENAR July-Aug 2021). 
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10.3.1 OBC System 

 

As payload also the AIS system shall be implemented (Rozan Mustafa as master thesis at Marmara Univ.) 
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10.3.2 AIS system on the OBC 

 

Tasks: 

- Satellite Footprint investigation to know how many visible satellites we need for AIS for black sea 

Result: Requirements for satellite system: 

- Orbit height: 500-600 km (over 600 km we get problems with AIS signals) 

- Sun-synchronous orbit (restriction from launcher) 

- Inclination: ? 

Result from Rozan Oct 21: 

>10 satellites needed  

Height over earth: about 650 km 

Period: 97.72 min. 

Orbit ellipse axis a = 7027.748 km 

Inclination: 100°-127°  

(sun-synchronous orbit) 

10.4 Attitude Control System (ACS) (Responsible: Raja) 

Sensors: Sun sensor, IMU (see FCS of TEMOLeb-Mintad 2018 in TEMOLeb-Mintad Final Report2) 

 
2 See [2] 

http://aecenar.com/index.php/downloads/send/16-ics/666-temoleb-mintad-final-report-1999-2020
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Actuators: Magnetorquer 

10.4.1 System Concept for Attitude Determination and Control System (ADS, ACS) 

 

 

10.5 X-Ray Detector (Sensor) (Responsible: Yahya, Raja) 

10.5.1 Silicon Detector Amplification Stages 

 

Figure 3. Silicon Detector Amplification Stages 
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10.5.2 Testing X-Ray Sensor with e-beam on cupper anode 

 

 

 

 

 

10.5.2.1 Specification of GUI: 

 

X-Ray Detector 
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10.5.2.2 Implementation of GUI: 

 

10.5.2.3 Realization of Field Control Unit: 

Arduino board with RF module (wireless connection to GUI computer) 
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10.1 Telemetry, Tracking & Control (TT&C) on board 

 

 

 

On-Board Computer 

(RaspberryPi) 

HackRF SDR Card Antenna 
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10.2 Telemetry, Tracking & Control (TT&C) Ground Station 

10.2.1 Requirements (A DESCRIPTION OF A STANDARD SMALL SATELLITE 
GROUNDSTATION FOR USE BY WMO MEMBERS [4]) 
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11 Hardware in the loop (HIL) Test System 

Space Segment: 

- Raspberry (Linux, Gnuradio, NASA coreFlightSystem) 

- ACS (magnetorquer, IMU from IAP-SAT)) 

- HackRF 

- Antenna 

- Structure 

Ground Segment: 

- Laptop (Windows or Linux, GnuRadio/PothosSDR) 

- Antenna 

- HackRF 

 

 



12 Launch issues 

From 

 

12.1 Offer from Russian Company (Launch with Soyuz) from May 2021 

www.gklaunch.ru, info@gklaunch.ru 

 

2 U, 3 kg: 110,000$ 

Dear Samir! Thank you for your launch quote request. We have prepared a ROM price 
proposal based on your satellite’s charaeristics and seleed a suitable mission. 

Mission: 
> Cluster launch 
> Launch period: 2 quarter of 2022 
> Orbit: SSO, LTAN 11:00 
> Baikonur Cosmodrome 
> Primary payload: contracted 
> Secondary payload: available 

Launch price: 
for 3kg satellite is 110000$ 
The price includes: 
1. Program management and program documents; 
2. Support of Customer personnel visits; 
3. Administrative support to the Customer personnel at GK facilities in accordance with 
the terms and conditions to be defined in the contract; 
4. Program reviews and meetings as may be necessary; 
5. Interface Control Document with the results of analyses and reports as may be 
necessary; 
6. Hardware (adapter and separation system, umbilical connector, harness for testing), 
personnel and equipment for fit-check to be performed at the NPOL facility (SC 
dummy for testing to be provided by Customer); 
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7. Hardware (adapter and separation system, umbilical connector, harness), personnel 
and equipment for integration of the flight SC with the launcher; 
8. Hardware, ground support equipment (Space Head Module (SHM), Fregat upper 
stage, launch vehicle) and personnel for processing of the SHM with SC and execution 
of launch; 
9. Customs clearance of SC/GSE on entry into Russia, customs clearance of GSE on exit 
from Russia; 

10. Tranortation of satellite and GSE from the entry/exit port to payload preparation 
facility and back of GSE, including their customs clearance; 
11. Performance of launch campaign and provision of: 
Work place in AITB; 
Administrative and storage premises; 
Power supply; 
Provision of logistics to Customer’s personnel whilst at the launch site (payment 
for the services to be made by Customer); 
Communications services (international telephone calls to be paid for in 
accordance with the terms and conditions to be defined in the contra). 
Launch of deployer with CubeSat(s) into the required orbit; 
12. Provision to Customer of LV telemetry data confirming the SC separation and initial 
orbit parameters; 
13. Post-launch services; 
14. Photographic and video documentation; 
15. Linguistic support; 
16. Procurement of third party liability insurance for the damage due to the launch 
activities and support in obtaining the satellite insurance; 
17. Launch observation. 
You can add insurance of the satellite ground and space related risks and insurance 
of 
the launch service. To do so, call us or write a response letter. 
This is a ROM launch price proposal to be finalized after we receive all the documents. 
Some mission parameters may change. 

Standard Milestone payment plan: 
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12.2 Companies launch satellite 

12.2.1 GK laucnh (Russian)3 

GK Launch Services is a company established by Glavkosmos (a subsidiary of ROSCOSMOS State 

Space Corporation) and International Space Company Kosmotras. GK Launch Services is an 

operator of Soyuz-2 commercial launches from the Russian spaceports. 

The key targets this joint venture aims at include advancing of commercial launch services, 

promotion of Russian launch vehicles on the world market, and strengthening the positions of 

Russia as the most competitive launch service provider. 

A solid competence of the two partners facilitates achieving these ambitious goals. Glavkosmos 

has been participating in global international space projects over 30 years and has already had 

experience in provision of launch services with Soyuz-2 rocket. Kosmotras has lofted over 100 

payloads within 22 commercial launches. 

12.2.2 Swarm company (U.S)4 

Swarm Technologies, Inc. is a private company building a low Earth orbit satellite constellation for 

communications with Internet Of Things (IOT) devices using a Store and forward design. An early 

investor was Craft Ventures. On July 16, 2021, Swarm entered into an agreement to become a 

direct wholly-owned subsidiary of SpaceX.[2] 

They have an Federal Communications Commission (FCC) licence for low bandwidth 

communications satellites in low Earth orbit.[3] 

In 2018 Swarm became the first ever company found to have deployed satellites without 

regulatory approval after an FCC investigation into the startup’s launch on an Indian PSLV rocket 

of its first four picosatellites in January that year.[4] 

By December 2020, Swarm had launched 9 test satellites and 36 of a planned 150 low Earth orbit 

satellites to provide communication with IOT devices.[5] 

In February 2021 Swarm announced that its commercial services were now live using 72 

commercial satellites providing its global low cost data to customers.[6] 

The Swarm Tile is its dedicated satellite two-way data modem designed to be low energy and 

embedded on the PCB of third party products. Other products include a data plan and 

development kit.[7] 

 
3 http://gklaunch.ru/en/  

4https://en.wikipedia.org/wiki/Swarm_Technologies  

http://gklaunch.ru/en/
https://en.wikipedia.org/wiki/Swarm_Technologies
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12.2.3 Exolaunch company (Germany)5 

The protocol of launching is: 

1) LAUNCH PLANNING 

Every mission is unique. We listen to you and offer solutions that will enable the successful launch 

of your satellite. With precision, knowledge and expertise, we make the complex work of your 

specific campaign a simple and affordable experience. No stress. 

2) MISSION MANAGEMENT 

Next, we produce your event. We provide technical management of the satellite adaptation to a 

launch vehicle, interface control document development, mission analysis delivery, and launch 

schedule coordination. 

3) SEPARATION SYSTEMS 

EXOpod deployers for cubesats and CarboNIX, the shock-free separation systems for 

microsatellites, are designed and produced by Exolaunch to support your mission needs. Later, we 

adapt the deployment systems to the launch vehicle to safely deliver your satellite into its target 

orbit. 

4) DEPLOYMENT SEQUENCER 

EXObox is essential for smallsat cluster launches. It is a unique, highly reliable and modular 

deployment sequencer to manage the deployment of up to 50 satellites with just one EXObox unit. 

It will precisely and safely separate small satellites into their target orbits. 

5) LICENSING 

In this phase, we handle the complex legal and regulatory support documents that are required for 

launch. Your desk is now clean! 

6) ENVIRONMENTAL TESTING 

Our fully-fledged environmental testing services are tailored to the requirements of any launch 

vehicle, ensuring your satellite has made the grade. All of the tests are performed in Berlin, and 

yEnvironmental tests profiles and types: 

a. Vibration and shock testing 

We provide a full range of mechanical testing to cover the qualification, proto-flight or acceptance 

requirements of all launch vehicles. 

b. Thermal and vacuum testing 

 
5 https://exolaunch.com/  

https://exolaunch.com/
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Thermal cycling and thermal vacuum testing is available to meet your mission requirements. 

Whether testing survivability limits or simply performing a vacuum bake-out, we can perform the 

tests that fit your needs. 

c. Qualifation and acceptance test 

Qualification of your design based on the composed mechanical loads in order to meet the 

requirements of most common launch vehicles. Tailored acceptance testing profiles of your flight 

models to the launch vehicle of your choice, ensuring the function of your spacecraft while 

increasing confidence in its reliability. 

d. Test profiles design 

We offer support to develop individual specifications for mission tailored test profiles with 

optimized loads and durations. Inclusive our acceptance guarantee of the test profiles by the 

launch authority. 

e. Adapters & additional hardware 

We offer TestPods and other test fixtures with the test interfaces identical to the launch vehicle 

interfaces, ensuring the validity of all test results. ou are offered our cleanroom for satellite 

checkouts. 

7) SHIPMENT 

Our expertise in global logistics and experience with customs clearance allows us to process 

worldwide shipping of payloads and equipment in a safe, convenient and timely fashion. We will 

ensure your satellite reaches the launch site safely and without hassle. 

8) INTEGRATION SERVICES 

When your satellite meets the launch vehicle. We will seamlessly integrate your satellite with the 

support hardware onto its launch vehicle. 

9) LAUNCH 

The launch vehicle has left Earth. Shortly afterwards, we receive a positive signal that your satellite 

is in orbit and is ready to start changing the world. 

12.2.4 Gunter’s space page6 

The four SpaceBEE, formerly known as BEEs (Basic Electronic Elements), picosatellites, built to 

the 0.25U CubeSat form factor are to demonstrate two-way satellite communications and data 

relay for Swarm Technologies Inc. 

The mission is to test the world’s smallest two-way communications satellites to serve as a cost-

effective low-data rate Internet of Things (IoT) network connectivity solution for remote and 

 
6 https://space.skyrocket.de/doc_sdat/spacebee.htm  

https://space.skyrocket.de/doc_sat/cubesat.htm
https://space.skyrocket.de/doc_sdat/spacebee.htm
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mobile sensors. The initial experimental space deployment is comprised of four satellites, each 

with a 1/4U form factor employing radar signature enhancement technology, which enables them 

to be passively tracked, and using VHF band frequencies for communications. There will also be 

an experimental deployment of ground stations for communications with the space units. 

The mission is to demonstrate the capabilities of these picosatellites for serving low data rate 

communication relays for remote sensors and data collectors. Experimental operations is 

scheduled to begin upon launch for a period of at least 6 months and up to 2 years 

The tiny satellites have very small radar cross section, which might complicate the tracking. 

Therefore they featured a GPS device in each satellite that would broadcast its position on request. 

Also the four smallest faces of the satellites are covered with an experimental passive radar 

reflector developed by the U.S. Navy’s Space and Naval Warfare Systems Command, which 

according to the FCC application would increase the satellites radar profile by a factor of 10. 

The FCC dismissed Swarm’s application. Nevertheless, the satellites have been launched, 

apparently without a valid licence, in January 2018 on an Indian PSLV-XL rocket under the 

name SpaceBEE. The ownership of the SpaceBEEs remained obscure, until in an IEEE Spectrum 

article the identity of the SpaceBEEs with Swarm's BEE satellites was revealed.  

A follow-on mission, SpaceBEE 5 to 8, with larger 1U CubeSats was also not granted a licence after 

this. Later the licesnce was granted. SpaceBEE 1 to 4 were also granted an operation licence. 

The operational 2nd generation SpaceBEE satellites reverted back to the 0.25U form factor. 

12.2.5 Antrix corporation (India)7 

I contacted this company and the emails are below: 

12.2.5.1 RE: FW: question for procedure to launch a satellite 

November 25, 2021  7:44 am  28 KB 
From: 

Ganesh Mohan <ganesh_mohan@antrix.co.in> 

To: 

siham.aisha@temo-group.com 

Hi Siham, 

  

Could you please elaborate on what is it that you’re looking for in administrative and legal procedures? 

  

I presume all the permits, authorisations and notices of non-opposition including frequency filing / other 

regulatory mandates would be already done by you, during the course of the project. 

 
7 https://www.antrix.co.in/  

https://space.skyrocket.de/doc_lau_det/pslv-xl.htm
https://space.skyrocket.de/doc_sdat/spacebee-5.htm
https://space.skyrocket.de/doc_sdat/spacebee-10.htm
https://www.antrix.co.in/
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We will support in any administrative matters during the import and re-export of the payload and the 

auxiliaries, including transportation, testing facilities, accommodation of personnel etc during the launch 

base. Once the satellite is separated in a low earth orbit, the control gets passed over to you. All the other 

aspects like Indemnity, Insurances etc would be covered in the launch contract and we can discuss over it 

during the course of execution of the contract. 

  

  

  

Thanks 

  

Ganesh 

  

  

  

  

From: Siham [mailto:siham.aisha@temo-group.com] 

Sent: 22 November 2021 15:53 

To: Ganesh Mohan 

Subject: Re: FW: question for procedure to launch a satellite 

  

Hello, 

Thank you for your response. 

  

We need know what is the administrative and legal procedure in details, I mean if we want to keep 

some legal files we wish to inform us. 

  

I prefer an email contact to be clearly.  

our location is in Lebanon - Tripoli - Ras masqa, name of my organization is North Alternative 

Power departement TemoGroup 

  

Regards 

  

On November 22, 2021 at 11:57:24 am +02:00, Ganesh Mohan <ganesh_mohan@antrix.co.in> 

wrote: 

Hi Siham, 

  

Thanks for your interest in Antrix. 

  

The procedure is that 

1.       there will be a launch services agreement that we will have to execute, wherein the said satellite will be 

accommodated as a ride share with one of the upcoming PSLV / SSLV missions. 
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2.       There will be an Interface control document, where all the details of the testing, Dynamic studies, 

sequencing, power supply etc would be addressed and cleared. 

3.       The launch would happen from Sriharikotta, where the necessary testing / operations / safety procedures 

would be happening. 

  

With respect to the pricing, it will vary. May I know where are you based at and the company that you’re 

working for? We can probably discuss it over a call. 

  

  

  

Thanks 

  

Ganesh Mohan 

Manager, Antrix Corporation 

  

  

From: Siham [mailto:siham.aisha@temo-group.com] 

Sent: 16 November 2021 15:39 

To: sonali@antrix.co.in 

Subject: question for procedure to launch a satellite 

  

  

Hello,  

I want to launch a satellite, Could I have a quote of price and  what is the procedure to launch it? 

1- the time frame it's about in the middle of 2022 

2- launch to the same inclination, I mean in the same orbit and the inclination is 100 degre - 127 degre  

3- our spacecraft don't have propulsion 

4- size of our spacecraft is : 10X10X20 cm 2U for 2 satellites  

5-  mass is: 3Kg 

6- the purpose: small pilot system for communication satellite. 
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7- altitude: 650 km  

8- elliptic semimajor axis a = 7027.748 km 

9- orbit heigh: 500- 600 km 

 

Regards, 

Siham 

  

 

 

12.2.5.2 Procedure to launch a satellite in India89 

Norms, Guidelines and Procedures for Satellite Communications Announced 

The Government has approved a policy that envisages allocation of INSAT system capacity for 

non-governmental users, registration of Indian satellite systems by private Indian companies and 

limited use of foreign satellites in special circumstances. The Department of Space (DOS) will be 

the administrative ministry in all matters related to satellite systems in India. 

 

As per the policy, the Indian National Satellite System (INSAT) capacity will be made available to 

non-government (private) Indian Service Providers on a commercial basis subject to availability 

after meeting the government needs. The DOS will allocate INSAT capacity for private users. DOS 

may also build capacity in INSAT system for private users on request on commercial basis. 

 

Private Indian companies with a foreign equity less than 74 percent are now allowed to establish 

Indian Satellite Systems. These companies can submit their applications for registering their 

satellite systems to the Committee for Authorising the establishment and operation of Indian 

Satellite Systems (CAISS). The office of CAISS is set up at the SatCom Programs Office at ISRO 

Headquarters, Antariksh Bhavan, New BEL Road, Bangalore- 560 094. The authorisation to operate 

the Satellite System and the Orbit spectrum notification/registration will be done by CAISS. 

However, operating licenses for services to be provided by the Indian Satellite Systems will be 

 
8-communications-satellite-procedures-and-guidelines-2000/norms-may-https://www.isro.gov.in/update/08 

 announced 

90-us-https://www.isro.gov.in/contact  

https://www.isro.gov.in/update/08-may-2000/norms-guidelines-and-procedures-satellite-communications-announced
https://www.isro.gov.in/update/08-may-2000/norms-guidelines-and-procedures-satellite-communications-announced
https://www.isro.gov.in/contact-us-0
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issued only by the concerned administrative departments like Department of Telecommunication 

for telecom services and Ministry of Information and Broadcasting for TV/Radio broadcasting. 

 

Foreign satellites will also have allowed to be used in special circumstances for satellite 

communication services in India. The service licensing departments may allow the use of foreign 

satellites only in consultation with the Department of Space. If suitable capacity/capability is 

available in INSAT or Indian Satellite Systems, operations with foreign satellites will not be 

permitted. For the use of foreign satellites for Internet Service Provider (ISP) gateways, the existing 

procedures established by Telecom Commission will apply. 

 

 

12.2.5.3 India’s Space Policy10 

Remote sensing  

Recognizing that Remote Sensing data provides much essential and critical  

information - which is an input for developmental activities at different levels, and is also of 

benefit to society. 

Noting that a large number of users - both within and outside government, use Remote Sensing 

data from Indian and foreign remote sensing satellites for various developmental applications. 

Taking into consideration the recent availability of very high-resolution images, from foreign and 

commercial remote sensing satellites, and noting the need for proper and better management of 

the data acquisition/ distribution from these satellites in India. 

Recognizing that national interest is paramount, and that security consideration of the country 

needs to be given utmost importance. 

The Government of India adopts the Remote Sensing Data Policy (RSDP) - 

2011 containing modalities for managing and/ or permitting the acquisition / dissemination of 

remote sensing data in support of developmental activities.  

Department of Space (DOS) of the Government of India shall be the nodal agency for all actions 

under this policy, unless otherwise stated.  

1. For operating a remote sensing satellite from India, license and/ or permission of the 

Government, through the nodal agency, shall be necessary. 

o As a national commitment and as a “public good”, Government assures a continuous and 

improved observing/ imaging capability from its own Indian Remote Sensing Satellites 

(IRS) programme. 

 
100-policy-space-https://www.isro.gov.in/indias  

https://www.isro.gov.in/indias-space-policy-0
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o The Government, through the nodal agency, shall be the sole and exclusive owner of all 

data collected/ received from IRS. All users will be provided with only a license to use the 

said data, and add value to the satellite data. 

o Government reserves the right to impose control over imaging tasks and distribution of 

data from IRS or any other Indian remote sensing satellite, when it is of the opinion that 

national security and/ or international obligations and/ or foreign policies of the 

Government so require. 

o   

2. For acquisition/ distribution of remote sensing data within India, license/ permission from the 

Government of India, through the nodal agency, shall be necessary. 

o Government reserves the right to select and permit agencies to acquire/ distribute satellite 

remote sensing data in India. DOS shall be competent to decide on the procedure for 

granting license/ permission for dissemination of such data, and for the levy of necessary 

fees. 

o To cater to the developmental needs of the country, the National Remote Sensing Centre 

(NRSC) of the Indian Space Research Organisation (ISRO)/ DOS is vested with the 

authority to acquire and disseminate all satellite remote sensing data in India, both from 

Indian and foreign satellites. 

▪ NRSC shall enter into appropriate arrangements with DOS for acquiring/ distributing 

data from IRS within the visibility circle of NRSC’s receiving station(s). 

▪ NRSC and/ or Antrix Corporation Ltd., shall be competent to enter into agreements 

with foreign satellite operator(s) for acquisition/distribution of foreign satellite data in 

India. However, NRSC will distribute the data as per terms agreed to with Antrix 

Corporation Ltd. 

o NRSC shall maintain a systematic National Remote Sensing Data Archive, and a log of all 

acquisitions/ sales of data for all satellites. 

3. For acquisition and distribution of IRS data for use in countries other than India, the 

Government of India, through the nodal agency, shall grant license to such bodies/ agencies of 

those countries as are interested in the acquisition/ distribution of IRS data, as per specific 

procedures. 

o The Antrix Corporation Ltd. (of DOS) is vested with the authority for receiving the 

applications for grant of license for acquisition/ distribution of IRS data outside of India; to 

consider and decide on the granting of license within the policy considerations of the 

Government, and to enter into licensing agreements with the prospective users on behalf of 

the Government. Antrix Corporation Ltd. shall also be competent to levy such fees for 

granting licenses as may be considered appropriate by it. It shall also be responsible, where 

necessary, for rendering any further help/ guidance needed by the license. 

o The Government reserves right to impose restrictions over imaging tasks and distribution 

of IRS data in any country when it is of the opinion that national security and/ or 

international obligations and/ or foreign policies of the Government so require. 

4. The Government prescribes the following guidelines to be adopted for dissemination of 

satellite remote sensing data in India: 

o All data of resolutions up to 1 m shall be distributed on a non-discriminatory basis and on 

“as requested basis” 
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o With a view to protect national security interests, all data of better than 1 m resolution shall 

be screened and cleared by the appropriate agency prior to distribution; and the following 

procedure shall be followed: 

▪ Government users namely, Ministries/ Departments/ Public Sector/ Autonomous 

Bodies/ Government R&D institutions/ Government Educational/ Academic 

Institutions, can obtain the data without any further clearance. 

▪ Private sector agencies, recommended at least by one Government agency, for 

supporting development activities, can obtain the data without any further clearance. 

▪ Private sector agencies, recommended at least by one Government agency, for 

supporting development activities, can obtain the data without any further clearance. 

▪ Specific requests for data of sensitive areas, by any user, can be serviced only after 

obtaining clearance from the HRC. 

▪ Specific sale/ non-disclosure agreements to be concluded between NRSC and other 

users for data of better than 1 m resolution. 

5. This Policy (RSDP-2011) comes into effect immediately, and may be reviewed from time-to-

time-by Government. 

12.2.6 Spaceflight (US) 

I contacted spaceflight: 

12.2.6.1 RE: [External] - Sales - Website Submission 

November 17, 2021  6:31 am  52 KB 
From: 

Keiko Nasu <knasu@spaceflight.com> 

To: 

siham.aisha@temo-group.com 

Hello, 

 

Sorry, for some reason your e-mail has been in the spam box and it took me a while to find your response. I 

deeply apologize for that. 

We are just to close the manifest for June 2022 SpaceX rideshare. We need to provide a good portion of 

deliverables to SpaceX by December 1, but if you will be able to do that, we might be able to launch your 

satellite with that mission. 

The issue is how you would like to separate the 2 satellites. Our Sherpa-OTV could provide in-plane phasing 

but it’s not going to be very economical for 2U satellite (and I heard that our Sherpa capacity is already 

filled). 

We might be able to separate a little bit by delay the second satellite deployment (30min or so at most), 

but it will not give you a lot of separation. 

Please confirm SSO is the orbit you would like to go, and will check other possible launch options. 

Let me know if you prefer to have a brief call. 

Warm regards, 

 

 

Keiko Nasu 

Business Development, Spaceflight Inc. 

KNasu@spaceflight.com 

mailto:KNasu@spaceflight.com
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Mobile:+1-206-384-0678 

  

From: Siham <siham.aisha@temo-group.com> 

Sent: Monday, November 15, 2021 1:36 AM 

To: Keiko Nasu <knasu@spaceflight.com> 

Subject: RE: [External] - Sales - Website Submission 

  
CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you 
recognize the sender and know the content is safe. 

  

hello, 

I'm waiting for response.  

another question: what is the procedure to launch a satellite ? 

  

Regards, 

Siham 

  

On October 2, 2021 at 9:20:37 am +03:00, Siham <siham.aisha@temo-group.com> wrote: 

Hello Keiko, 

  

1- the time frame it's about in the middle of 2022 

2- launch to the same inclination, I mean in the same orbit 

3- our spacecraft don't have propulsion 

4- size of our spacecraft is : 10X10X20 cm 2U for 2 satellites  

5-  mass is: 3Kg 

6- the purpose: small pilot system for communication satellite. 

  

Regards, 

Siham 

  

On September 29, 2021 at 1:34:32 am +03:00, Keiko Nasu <knasu@spaceflight.com> wrote: 

Hello Siham, 

Thank you so much for reaching out to us. 

In order to figure out the launch options and pricing, could you provide below? 

• What is the time frame you are looking to launch? 

• What orbit do you want to launch your spacecraft to? 

-> Do you mean to launch to Mid-inc? 45 degrees inclination, Or you would like to launch to the same 

inclination but do the plane phasing? 

• Will your spacecraft have propulsion? 

• What is the size of your spacecraft? 

->2U x 2 satellites 

• What is the mass of your spacecraft? 

mailto:siham.aisha@temo-group.com
mailto:knasu@spaceflight.com
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• What is the purpose of your spacecraft? 

Thank you! 

Keiko Nasu 

Business Development, Spaceflight Inc. 

KNasu@spaceflight.com 

Mobile:+1-206-384-0678 

 

 

mailto:KNasu@spaceflight.com
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13 Tasks and Responsibilities, Technical Documentation 

 Working Package Responsible Name of Technical 

Documentation 

Department/ 

Stakeholder 
1 CoreFlightSystem, on-board 

computer 
Samir System Design  ICS 

2 Attitude control system Raja ACDS Technical Report ICS 

3 AIS Rozan AIS Clustering Marmara University, 

Istanbul, Faculty of 

Computer Science 

4 Telemetry and payload 

COM system, intersatellite 

communication 

Abd COM/OBD  

5  Yahya X-Ray Sensor IAP 

6 Ground station new Turkish 

bachelor 

student group 

Ground Station  

7 Launching issues Siham Orbit and Altitude 

Specification, Legal 

issues, pre-launch 

activities 

 

8   Vibration damper  

9   Thermal Isolation  

 

13.1.1 Summary of System Parts 

MAGNETOMETERS - Magnetometers sense magnetic field strengths and direction. 

The measurements are compared to the Earth’s magnetic field map (which is dependent 

on the spacecraft position) to determine the attitude. Moreover, it can only be used at 

low altitude orbits, where the magnetic field is strong enough. 

ADCS_TechnicalReport.pdf
S-AIS.pdf
MasterThesis_X-RayDetector.docx
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13.1.2 Status of Hardware 

 

13.1 Project Documents & Databases for AS-COMSAT-1 (1 Satellite 
10cmx10cmx10cm) (Last update: 8.4.21) 

13.1.1 Development Documents 

Development Phase Name of Document Purpose/Content 

Analysis 
Fire Detection System Description 
Presentation 

about 130 pages Project 
Description, Supplier Parts 

  
Initial Cost Estimation 

381,000 $ for satellite and ground 
station (including launch) 

Systemdesign System Design Document   

      

Mechanical Design     

Hardware Design HackRF   

SW Specification Software Specification Document (SDS) on OBC and HackRF 

SW Design Software Design Document (SDD)   

13.1.2 Mechanical CAD Models 

AS-COMSAT- 1 Integration 

  
Payload 1 (X-Raysensor) 9,5 cm x 2,5 cm x 7 cm  
PV Cells and Controller    
Load Controller&Batteries    
Magnetorquer    
Sun Sensor (Photocell)    

file:///C:/AS-COMSAT_Turkey/AS-COMSAT-1/Analysisphase/180321AS-COMSAT_FireDetectionSystem_TechnicalPresentation_2021.pptx
file:///C:/AS-COMSAT_Turkey/AS-COMSAT-1/Analysisphase/180321AS-COMSAT_FireDetectionSystem_TechnicalPresentation_2021.pptx
file:///C:/AS-COMSAT_Turkey/AS-COMSAT-1/191220costs_AS-COMSAT_CubeSAT_System.xlsx
file:///C:/AS-COMSAT_Turkey/AS-COMSAT-1/AS-COMSAT-1_3DModel/integration_%20110221%20-%20Colored.FCStd
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On-Board-Computer (OBD) Raspberry Pi 3  

SDR (HackRF) (TT&C and Payload COM) 
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13.2 Task “Ground Station” 

 
Task (Bachelor Thesis/Student Project) 

Development of a Ground Station for a system of 4 LEO satellites (AS-COMSAT_1) 



14 Suppliers 

14.1 CNC 

Company  
Phone 

number 
Description Address E-mail, web site 

CNC LAB 
06 412 895 

03 476 916 

Manufacture 3D design in 

plastic & open source 

hardware 

Tripoli,Lebanon 
Bahsas,Behind 
Haykalieh Hospital, 
Harba Bld. 

www.cnclab.com 
info@cnclablb.com 
 

Hasan Al Baba 03 828 256 Manufacture and casting  
Tripoli, Lebanon 
Mina, Industry and 
Commerce street 

 

HI-Tech fabrication 

Fawaz Abdel Hadi 

06 442 787 

70 751 522 

Precision mechanical parts 

manufacturing brass & 

steel marking heads maker 

Tripoli, Lebanon 
Mahjar suhi 
P.O. Box 1274 
 

www.hitechfabrication.com 
info@hitechfabrication.com 
sirfawaz@yahoo.com 
 

Hannuf  

mechanical 

‘Corporation for 

casting and art 

construction 

06 387 723 

03 717 107 

 

Manufacture and casting  Tripoli, Lebanon 
Al Badawi 

 

GPS Steel  03 196 225 

Uses electric discharge 

machining process to 

shape any metal material 

rapidly by using desired 

modeled electrodes 

Beirut, Lebanon 
Burj Hammoud 
 

Gps.steel.co@gmail.com 
 

 
 

Riyako factory 79 118 779 
3D CNC machine, 

manufacture cupboard for 

cars 

Tripoli, Lebanon  
Badawi, behind Al 
Ridani bakery  

 

  

14.2 Contact data of specialists ( معلم), workers, ... 

Specialist for / price Name Address Phone 
Aluminium, 80$/qm 140828 70 عكار  - بعبدة عمر 

    

    

http://www.cnclab.com/
mailto:info@cnclablb.com
http://www.hitechfabrication.com/
mailto:info@hitechfabrication.com
mailto:sirfawaz@yahoo.com
mailto:Gps.steel.co@gmail.com
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