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Overview 
● 2U CubeSat. 

● Designed and built by students under supervision of faculty 
○ Led by the University of Victoria Centre for Aerospace Research 
○ Student volunteers from engineering clubs across BC 

■ UVic Satellite Design, UBC Orbit, SFU Sat 
○ >100 full-time/part-time students over 4 years of development 

● British Columbia’s submission to the Canadian CubeSat Project (CCP) 
○ First student-built satellite from BC launched into space. 

● ORCASat Mission Objectives: 
Train Highly Qualified Personnel (HQP) in space science and technology by providing a unique, hands-
on learning experience for undergraduate and graduate students. 
Demonstrate new technologies for calibrating Earth-based telescopes by providing a reference light 
source in orbit. 
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Mission 
ORCASat is an orbiting light source that can be viewed by ground-based telescopes. 

1. Ground-based telescopes measure how bright ORCASat appears. 

2. ORCASat measures how bright its light source is. 

3. Difference between how bright ORCASat is and how bright it appears 
a. Is the amount of light attenuated in the atmosphere and telescope optics. 
b. Corrected for altitude and attitude 

4. Telescope is now calibrated for absolute brightness 
a. Take more accurate measurements of astronomical objects. 

ORCASat is an artificial star 



Mission  Concept 



   

 

 
  

  

  
 

Orbit 
● Launch provided through NanoRacks. 

○ Launch on SpaceX CRS-26 (Nov. 26, 2022) 

● Deployed from the International Space 
Station into Low Earth Orbit 
○ Inclination 51.64°. 
○ Perigee: ~420 km. 

● Orbit period: 93 minutes 
○ 60 minutes in sunlight. 
○ 30 minutes in eclipse. 

● Expected life time of <1 year before 
natural re-entry 



 
  

 
   

 
   

 
   

 

  

 
  
 
  

     
    

    

    

  

  

   
  

  
  

 
   

    
     

 
  

   
  

   

    

ORCASat Specs 
2-Unit CubeSat Bus: 
● 1U of internal payload volume 
● Nanoracks NRCSD compatible 
● 1.5 W average bus consumption 

Payload average power: 240 mW 
● Up to 5 W peak power 

Solar array: Body-mounted panels 
● Solar panels on ±X, ±Y, and -Z 

faces. 
● 7 W peak power. 

Battery: 12 Whr LTO battery 

Pointing Accuracy: 
● Nadir pointing nominal 
● 3-axis stabilization 
● 1-axis (pitch) control 
● Roll and Yaw angles: < 5° error 
● Pitch angle control: < 1° error 

Data Rate: 10 kB/s down/uplink 

Antenna: 437 MHz UHF dipole 
antenna 

Over-the-air Firmware Updates 

Housekeeping Telemetry 
Collection: 
● Temperature 
● Voltage, current, and power 
● Logs and flags 

On Board Computer: 
● Safety-critical Arm Cortex-R5F 
● Dual-Core Lockstep CPU 
● Dual-redundant Real Time 

Clocks 
● Data storage: 128 Mb NOR Flash 
● Firmware storage: 128 Mb ECC 

NOR Flash 
● 256 Kb MRAM 

On board GNSS receiver: 
● Time synchronization to UTC 
● Positioning, altitude, velocity 

data 
● Patch antenna on Zenith face 
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Milestones 
● September 2018: ORCASat started development. 

● March 2021: ORCASat completed its Critical Design Review. 

● June 2022: ORCASat flight unit integrated into NanoRacks CubeSat 
Deployer 

● November 26, 2022: Launched on SpaceX CRS-26 to International space 
station. 

● December 29, 2022: Orbit insertion and first contact 

● July 7, 2023: Last contact before re-entry 



 
 

   

 
  

 

  
 

Mission  Summary 
● Validated new spacecraft bus 

○ Consists mainly of in-house designed and manufactured 
subsystems 

● Commissioned ground facilities 
○ At University of Victoria Campus 

● Gained institutional experience in LEOP 
○ Developed critical practices such as ensuring complete 

data logging 

● Unable to complete scientific mission 
○ Issue with interference affected ADCS accuracy 
○ Coordination issues with telescopes 

Operating  the Cf AR  ground  station  during  the OR CASat  
mission 



Blanco Telescope (Chile)  



 Engineering Details 



Science 



ORCASat Payload 
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Optical Integrating 
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Sphere Unit 

Light Source Module 

Photodiode Modules 

Motherboard 



ORCASat External Features 
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ORCASat Exploded View 



   ORCASat External Features: Nadir Face 



ORCASat External Features: Zenith Face    



   ORCASat External Features: Wake Face 



 ORCASat Internal Features 
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The  Ground Station 
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The  Ground Station 

 

 
  

   
  

  
 

 

    
 

   
  

 

 

 

 
 

 
   

  
 

 

NTP Server 

CubeSat Radios and 
SSPAs 

RF Relays 

HF Stack Azimuth 
Controller 

Satellite Station 
Computer 

Satellite Az./El. 
Rotor Controller 

High Capacity Linear 
13.8 and 24 Volt Power 

Supplies on 180 kW 
Diesel Generator 

RADIO RACK 

VPN Server 

Network Switches 
PoE+ & Non-PoE 

UHF and VHF 
Transverters for 
OSCAR 

VM Host Server & 
NAS Server 

Amateur Radio 
Computer 

13.8 and 24 Volt 
Network Controlled 
Power Distribution 

1500VA UPS on 180 
kW diesel generator 

  

 

 

  
 

 

 

 

 

    

  
 

 

  

 
 

  
 
 

Power 
Distribution 

VHF LNA 

RF Limiter 

VHF Circulator 

Heavy Duty 
Copper Plates 
connected to 

3/0 AWG 
lighting 

protection 
ground 

RF FRONT END 

UHF LNA 

RF Limiter 

Mode J 
Desense Filter 

UHF Circulator 

Control Line 
Surge 

Protectors 

Ethernet 
Arrester 

(Under Bridge) 

Coaxial Surge 
Protectors 

SINGLE POINT GROUND ENTRY POINT 



ORCASat Antenna  Design  Files 
● The O RCASat  UHF  antenna is  open  source an d available f or  use an d/or  

modification  by  all  CUBICS  teams 
● Altium a nd  Solidworks  design  files  at  https://gitlab.orcasat.ca/orcasat-

group/orcasat-antenna 
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    Delivery of the Engineering Model to CSA 



         
   

             

 

 

  

      

Lessons Le arned 
● CSA CCP program to support Canadian Universities to develop space R&D and train future space 

engineers has been successful 

● ORCASAT enabled training of over 100 undergraduate/graduate students over a period of 5 years 

● Seed funding from CSA had to be leveraged with other federal agencies and industry 

● Open collaborative environment between all 15 universities across Canada was actively encouraged 

● Regulatory aspects are quite onerous and require early planning 

● Project allowed UVic to establish an embryonic space engineering activity and it is paying dividends 

● Current CubeSat Project: SkyaanaSat – CSA CUBICS Program 



         

         
      

           

 

           

       

SkyaanaSat 
● Skyaana is UVic’s submission to the 2022 offering of CUBICS 

● UVic CfAR has partnered with the UVic Propagation Laboratory and UVic Satellite 
Design (UVSD) for the development and operation of SkyaanaSat 

● Skyaana is a 3U CubeSat proposed for launch to SSO orbit in Q4 2025 

● Mission Objectives: 

● HF radio beacon in LEO to facilitate the study of the ionosphere 
● Amateur radio experiments to facilitate training & licensing 
● SDR transceiver to service the payload with in-flight software update capabilities 
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