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INTRODUCTION

• STP Goal:  Fly Max No. of R&D  
Experiments 

• Picked from DoD SERB List
• AFRL & STP develop EELV 

Secondary Payload Adapter (ESPA)
– Fly up to 6 Small Payloads
– Fly 1 large Primary Payload

• 1st ESPA Mission: STP-1
• STP-1 Challenges
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ESPA MISSION EXAMPLE
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STP-1 LAUNCH VEHICLE

• AFSPC Buys STP a Medium LV every 4 Years
– Purchase Delta IV in FY 2004 for STP-1
– STP-1 Launch Date:  31 Mar 2006 
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STP-1 MISSION OVERVIEW

• Primary Payload:  Orbital Express 
(DARPA) at 1200 kg

• 4 Secondary Payloads
– STPSat-1 (STP) at 170 kg
– NPSAT1 (Naval Postgraduate School) at 83 kg 
– MidSTAR-1 (US Naval Academy) at 150 kg 
– FalconSat-3 (US Air Force Academy) at 45 kg 
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STP-1 ORGANIZATION
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ORBITAL EXPRESS

• DARPA Payload with 1 SERB Experiment
– Consist of 2 Satellites

• Demo Satellite’s ability to autonomously 
Service other Satellites with Fuel & 
Instrument Replacement 

• #5 at 2002 SERB
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ESPA

• Aluminum Ring 
– 24” Height
– 62.5” Diameter 

• Utilize Excess Launch Vehicle Margin
• Provides Standard Interface for up to 6 

Secondary Payloads 
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STPSAT-1
• STP Payload with 3 SERB Experiments
• SHIMMER--Spatial Heterodyne Imager for Mesospheric 

Radicals
– Naval  Research Lab
– #4 at 2000 DoD SERB 

• CITRIS--Computerized Ionospheric Tomography 
Receiver in Space
– Naval Research Lab
– #24 at 2000 SERB

• MEPSI--Micro-Electro-Mechanical (MEMS)-based 
PicoSat Inspector
– Rome Labs
– #27 at 2000 SERB
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NPSAT1

• Naval Postgraduate School Payload with 2 SERB 
Experiments

• Demonstrate COTS Technology in Spacecraft to 
Decreasing Development Time, and Increasing 
Reliability in Software Development
– NPS
– #29 at 2000 SERB

• CERTO (Coherent Electromagnetic Radio 
Tomography) Beacon
– Naval Research Lab
– #25 at 2000 SERB
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MIDSTAR-1

• United States Naval Academy Payload with   
2 SERB Experiments

• ICSat--Internet Communications Satellite
– #39 at 2002 SERB

• CFTP--Configurable Fault Tolerant Processor
– #34 at 2002 SERB
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FALCONSAT-3

• United States Air Force Academy with 3 
SERB Experiments

• PLANE--Plasma Anomalous Noise 
Environment
– #18 at 2002 SERB

• FLAPS--Flat Plasma Spectrometer
– #31 in the DoD 2002 SERB  

• MPACS--Micro Propulsion Attitude Control 
System
– #36 at 2002 SERB
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STP-1 PAYLOADS
Orbital Express
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CHALLENGES--FUNDING

• Lost 4 of Originally 6 Payloads Due to Funding
– Lost Primary Payload (IOMI)
– Lost 3 Secondaries Payloads (TechSat-21)

• Driven Up STP Cost and Slipped Schedule 1 Year
– STP Funds Integration &  Unique Delta IV mission 

Requirements 
– Added New Primary Payload (Orbital Express)
– Added Two New Secondaries Payloads (MidSTAR1 

and FalconSat-3)
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CHALLENGES—PAYLOAD MATURITY

• Original Payloads (STPSat-1 and NPSAT1) at 
Critical Design Level

• New Payloads (Orbital Express, MidSTAR-1, 
and FalconSat-3) at Preliminary Design Level
– Will Have to Design to Information 

Submitted to Delta IV 
– Risk to Mission Increases  
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CHALLENGES—SCHEDULE

• STP-1 Mission Compressed
– Mission Planning & Execution Planned to 

take 4 Years (2001-2004) is Compressed 
to 3 Years (2003-2005) 

– No Schedule Slack 
– Redo Original Studies (Orbit Analysis, Ops 

Planning, Etc.) 

• Each Payload Must Stay on Schedule 
or Risk Falling Off Mission
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CHALLENGE--COMPATIBILITY

• Need to Consider Payload Interaction 
• Payload Mounting on ESPA is Important

– Inadvertent Deployment of Boom or 
Antenna could Damage another Payload

• Out Gassing, Battery Life, Deployment, 
& Early Operations Issues Must Also Be 
Considered 
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CHALLENGES—STP Personnel Resources

• Large STP Programs are Staffed with  
Mission Manager, Spacecraft Manager, Ops 
Manager & Test Manager 

• Due to Size of STP-1 & STP Resources only 
Mission Managers Assigned to Payloads

• Reduction in Aerospace Support has 
Reduced Technical Assistance

• STP Hired Integration Contractor and 
Assigned Government ESPA Integration 
Manager 
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CHALLENGE--TECHNICAL

• First Flight of ESPA 
– Learning How to Integrated Diverse 

Payloads
– Learning About ESPA Environment at 

Launch and Deployment

• Flight Profile with 2 Unique Orbits
– Go to 600 km at 46 Degrees Inclination & 

release Orbital Express then MidSTAR-1
– Go to 560 km at 35.4 Degrees Inclination & 

release STPSat-1, NPSAT1 & FalconSat-3
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CONCLUSION

• STP-1 Has Many Technical Challenges to 
Overcome

• ESPA Missions Will Help STP Achieve Its Goal 
– Launch Max Number of SERB Payloads
– Turned Science into Operational National Assets

• STP-1 Will Demonstrate New U.S. Capability in 
2006

– Providing Low Cost Assess to Space for Small Satellites


