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Rationale for TDS-1 

Basic  
Research, 
Ideas Failure to  

Industrialise 
Research 

Failure to  
Commercialise 

Orbital & 
Ground  
Infrastructure 

Sustained 
Services & 
Application  
Market 

The challenge – twin valleys of death 

Technology Demonstration 
Service Demonstration 
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Why do it?  Example: 
Return on the Mosaic Investment 
• Government investment - £7m 
• Industry investment - £9m 
• These £16m investments in 

the TopSat, UK-DMC-1, and 
UK-DMC-2 satellites have led 
to mission contracts worth 
£245m 

• A 15-fold return on investment 
• The TDS-1 programme 

represented a similar growth 
opportunity  
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TechDemoSat-1 

• Summary:  
– Funded by TSB/SEEDA in UK to provide a national 

platform for technology demonstration and rapid 
flight qualification of equipment and services   

– 8 distinct payloads + SSTL next gen avionics. 
– Payload history 

• Started with 7 payloads 
• Lost 3 
• SAR  Altimeter and merged with GNSS 

Reflectometry P/L 
• Added 5 new payloads 

• Key Requirements: 
– Must be rapid schedule – to short circuit need for 

ground qualification 
– Must be flexible on payload accommodation –  
– Payloads must have clear exploitation route 
– Mission must be low cost – platform + s/c AIV 

(£3.5m), launch and operations 
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Who’s involved ? 
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The External Payloads 
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The Operations Plan 

• 3 year Mission 
 

• SSTL donated use of Ground stations to support TDS free of charge for Mission 
duration 
 

• TDS-1 was the first Satellite commissioned from Harwell 
– Mission Operations Centre (MOC) is located at Harwell –operation of Payloads & MPS 
– Spacecraft Operations Centre (SOC) will be at SSTL, Guildford 

 
• Payloads Operated in an 8 day cycle – 2 days are for SSTL PD 

 
• MPS funded by UKSA and written and developed by SciSys with SSTL 
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Results from Catapult Survey 

NASA TRL 
scale 

TRL of your payload… 
…at time of proposal? 
…expected to reach 

after flight? 
Number of answers: 8 



• Withdrawal of some payload providers led to a more 
academic focus for TDS-1 

• Superb for technology demonstration, created a very 
different exploitation story…. 

Commercial exploitation 
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• Securing a Launch for TDS-1 was a difficult 
process! 
 

• Initial Baseline: to be launched ‘free’ on PSLV 
 

• Second Baseline: Auxiliary Passenger on 
VEGA qualification flight 
 

• Third Baseline: Auxiliary Passenger Soyuz 
from Baikonur 

– This one worked out in the end! 
– Unfortunately delays with the primary passenger and 

politics resulted in multiple delays to launch date 
 

• TDS-1 was launched >12 months later than 
hoped, on 8th July 2014 

Launch 
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LEOP and Commissioning from 
Catapult (Harwell) 
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• Platform 
commissioned and 
satellite handed over 
to Catapult on 22nd 
October 

• 8 Day Operations 
Cycle now up and 
running. 

LEOP and Commissioning 

Changing the Economics of Space Science Page 12 



8th July 2014 
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• If it can be achieved at an Acceptable Price 
Point, and at the ‘right time’, In Orbit 
Demonstration is a Uniquely Valuable Facility 
 

• Should be an ongoing activity to get most value 
– Platform availability should have a regular 

cadence to allow developers to plan 
– Would decouple platform schedules from payload 

schedules 
• Mitigates risk of payloads going past ‘sell by date 

 

• Should look at all sizes of satellite bus including 
hosting on other missions 
 

• Should address a range of orbits – up to lunar 
 

Future UK IOD Programmes? 
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• Hosting payloads is only one benefit of an IOD mission! 
• We need to also address applications and services to 

maximise downstream benefits 
• Possible vision: 

– Thematic missions with anchor customers (government or commercial) 
to address future markets 

– Mission transfers to commercial operator ownership after demonstration 
phase 

– Payload space allocated to technology demonstrations and outreach 

• This vision of IOD could become a self-sustaining reality... 
 

Future Rationale and Benefits 
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Changing the economics of space 

info@sstl.co.uk 

Thank 
you! 
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