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Space Exploration Technologies Corp. (SpaceX) launched Starship Orbital Test Flight 1 (OTF-1) 
under Federal Aviation Administration (FAA) Commercial Space Transportation License VOL 
23-129 on April 20, 2023, at 8:33 AM CST. The vehicle proceeded through a nominal propellant 
load and terminal countdown to engine startup. After liftoff, the vehicle suffered several engine 
and vehicle system failures resulting in a mission rules violation at 8:36 AM CST, triggering the 
automated flight termination system. The vehicle and was lost. Section 4 of this document provides 
an overview of anomalous behavior experienced during OTF-1. OTF-1 was an experimental test 
flight—the first ever of a space launch vehicle of this size and complexity—to gain learnings on 
Starship Super Heavy in flight. This test flight was conducted safely with no risk to public safety 
and no impact to third-party property.  

After the mishap, SpaceX initiated an investigation as described by the SpaceX Boca Chica 
Emergency Response and Mishap Investigation Plan and pursuant to FAA regulations and the 
Starship OTF-1 license. The SpaceX Boca Chica Emergency Response and Mishap Investigation 
Plan prescribes procedures for responding to, reporting, and investigating Launch Accidents, 
Launch Incidents, and Mishaps related to licensed activities in accordance with 14 CFR §450.173. 
This plan covers SpaceX activities at the SpaceX launch and landing facility in Boca Chica, TX. 
SpaceX led this investigation with FAA oversight and participation from the National Aeronautics 
and Space Administration (NASA), the National Transportation Safety Board (NTSB), and the 
Aerospace Corporation consistent with FAA regulatory requirements and well-understood, proven 
processes in place for commercial space launch mishap investigations.  

 

SpaceX built the OTF-1 Starship and Super Heavy vehicles at the Starbase production facility in 
Boca Chica, TX. The Starship-Super Heavy orbital launch system is comprised of two stages: the 
Super Heavy Booster and Starship. For OTF-1, the vehicles were Super Heavy Booster 7 (known 
also as simply “Booster 7” or “B7”) and Starship 24 (known as “Ship 24” or “S24”). Booster is 
designed with a main liquid oxygen (LOx) tank, a main liquid methane (LCH4) tank, a liquid 
oxygen landing tank, thirty-three Raptor sea-level engines, grid fins, sub-assemblies, and a flight 
termination system. Ship is comprised of a LOx tank and header tank, a LCH4 tank and header 
tank, an aft skirt, three Raptor sea-level engines, three Raptor vacuum engines, a nosecone, flaps, 
sub-assemblies, and a flight termination system. An overview diagram is shown in Figure 1. 
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