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TERMS OF REFERENCE FOR A 3U NANOSATELLITE MODEL 

1. Background 
The Space Industry has evolved over the years and is currently among the fastest growing 
industries in the world, creating new innovations and job opportunities every day. Space 
technology plays a critical role in support of socio-economic development and data-driven 
decision making. In developing countries, space technology has the potential to foster 
development and advancement in higher education, science, technology, research and 
innovation. As a developing country, Kenya is keen to tap into this potential. 

The Kenya Space Agency (KSA) is a State Corporation that promotes, coordinates and 
regulates space related activities in Kenya. Since 2020, the KSA has been implementing a 
Research Chairs (RC) program in Kenyan universities to contribute towards Kenya’s socio-
economic development by promoting capacity building and linkages between academia and 
the Space industry. The Agency is keen to continue building on this legacy by encouraging 
and offering support to our public universities. In this regard KSA will be offering research 
grants for THREE projects in FY2021/2022, one of which is the 3U Nanosatellite Model design 
and development. 

2. Introduction 
Small Nanosatellites are becoming increasingly popular in the Space industry owing to their 
relatively simple designs, cheap manufacturing costs and significantly lower costs for a 
Space launch. Their missions generally fall in the short term range and they have a single 
critical mission compared to the traditional heavy satellites. KSA provided a research grant 
of Ksh 1Million to FIVE Universities to develop a 1U model CubeSat in the FY2020/2021. 

A standard 1U CubeSat has a spatial volume of 1 liter (10cm by 10cm by 10cm) and its mass 
cannot exceed 1.3kg. Therefore, the 1U systems implementation using commercially 
available off the shelf products is significantly limited, this limitation leads to a prioritization 
of the payload sub-system over improved functionality in the other satellite sub-systems.  

As a follow up to the Research Chair offered in FY2020/2021, KSA will be offering a Research 
Chair to develop a 3U Nanosatellite Model. The much larger 3U Nanosatellite is capable of 
containing more elaborate sub-systems that can provide extended functionality as well as 
host more advanced payloads. As per the international standards, the 3U Nanosatellite is 
classified as a satellite with a volume capacity of 10cm x 10cm x 30cm and the mass ranging 
between 3kg-3.9 kg.  

3. Project Objectives 
The main objective of this project is to build capacity and promote the understanding on the 
process of development of a 3U Nanosatellite Model. 
 
The specific objectives of the project are as follows; 



 

a) Design a 3U Nanosatellite mission idea with at least two payloads, with the primary 
payload being an imager provided by the KSA and the other to be determined by the 
team.  

b) Develop a budget to realize the mission (max 3U). 
c) Explore how 3U Nanosatellite technology can be used to address different needs of 

the society and address the Sustainable Development Goals. 
d) Use technology development as a catalyst for promoting Geography, Science, 

Technology, Engineering and Mathematics (Geo-STEM) in the country. 
 

4. Scope of Work 
THREE universities are to collaborate in the design and development of a 3U Nanosatellite 
model as per the international standards. The primary mission is Earth Observation using an 
imager provided by the KSA. The secondary mission is to be determined by the consortium. 
 
All the THREE universities will constitute a team of NINE (9) undergraduate students from a 
consortium of THREE universities comprising of (3 Electrical/Electronic Engineering students, 
2 Mechanical students, 2 Remote Sensing/GIS and 2 IT/Computer Science or any other 
related course such as Geography/Environmental Sciences etc.) and ONE (1) Faculty lead. 
 

5. Project Deliverables 
The success factors for the project will be based on the following features being installed or 
developed into the 3U Nanosatellite model. 
 

a) The ability to transmit Hyper-spectral images captured by the imager provided.  
b) The 3U Nanosatellite model should have a feature enabling its transportation from 

the launch site into the orbit without causing any interference to the transport 
vehicle communication systems. Additionally, a system should be in place to 
terminate the satellite should it reach its end of mission or if need arises. 

c) Optimal mission operation in the night side without critical power depletion.  
d) Demonstrable ability to respond to detectable physical phenomena expected in 

Space operation. Additionally, the 3U Nanosatellite model is expected to have 
maneuverability in Space. 

e) Protection against common space weather or other phenomenon should be inherent 
in the design of the 3U Nanosatellite. 

f) Re-programmability of the satellite wirelessly through the use of commands issued 
from the ground station. 
 

6. Budget 
The proposed RC award on the development of 3U Nanosatellite Model will be worth Ksh 
3million and will be provided to a Consortia of THREE Universities selected from the best 
THREE teams of the RC FY2020/2021 edition. It is expected that the THREE Universities will 
form a team and develop a concept for the mission based on the experience gained from 



 

developing the 1U Nanosatellite project. The primary payload will be a Multispectral imager 
provided by KSA. The team will agree on any other secondary mission.  

The Administrative cost should not exceed Ksh 100,000. At the end of project development 
cycle, the universities shall submit report and all records of their financial expenditure. 

7. Responsibilities 
The universities selected for the project shall bear the responsibility of choosing the project 
members who shall consist of the respective university’s teaching staff and student faculty. 
The students are to be the key developers involved in the 3U Nanosatellite design and 
development. The KSA shall monitor the progress of the 3U Nanosatellite development, 
with a scheduled mid-term review for the purposes of a progress report detailing the 
challenges faced, team professional experiences, budget accountability and to discuss any 
concerns that might affect the project timelines or standards.      

8. Timelines 
The proposed timelines are as follows; 

No. Activity Dates 

1. Announcement of the opportunity Wednesday, 8th September, 2021 

2. Submission of Letter of Intent Wednesday,15th September, 2021 

3. Briefing session with Faculty team leads Friday,17th September, 2021 

4. Submission of mission ideas Friday, 1st October, 2021 

5. Completion of evaluation of mission ideas Friday, 15th October, 2021 

6. Symposium and awarding of winners Friday, 22nd October, 2021 

7. Disbursement of the Funds Friday, 29th October, 2021 

8. Mid-Term Review Friday, 28th January, 2022 

9. 
Completion and submission of the reports and 

launch model 
Thursday, 31st March, 2022 

 

It is estimated that the full duration of the 3U Nanosatellite design and development from 

the announcement of the opportunity to the final submission of the report will take 

approximately FIVE months. The KSA expects the completion and submission of the report 

and 3U Nanosatellite model by Thursday, 31st March, 2022. 

 

9. Points of Contact 
1. Mr. Charles Mwangi 

Kenya space Agency 

Nairobi, Kenya 

cmwangi@ksa.go.ke 

+254722 537453 

 

     2.       Mr.  Brian Oure 

Kenya Space Agency  

Nairobi, Kenya  

b.oure@ksa.go.ke 

+254 713876808 
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