77th International Astronautical Congress 2026 Paper ID: 109454
oral

IAF SYMPOSIUM ON COMMERCIAL SPACEFLIGHT SAFETY ISSUES (D6)
Enabling safe commercial spaceflight: vehicles and spaceports (3)

Author: Mr. Arthur Bahdur
Bizu Space, Brazil

Mr. Octavio Silva
Bizu Space, Brazil
Mr. Wesley Camargo
INNOSPACE Co. Ltd., Brazil
Mr. Henrique Oliveira da Mata
ALADA - Brazilian Aerospace Projects Company S/A, Brazil

FLIGHT AND GROUND SAFETY INTEGRATION IN ORBITAL LAUNCHES FOR EMERGING
LAUNCH VEHICLES

Abstract

The growth in the space market is mainly pushed by services provided by satellites in orbit. With the
miniaturization of electronics, satellites are becoming smaller and using lower orbits (300-700 km). This
demand has motivated many launch companies around the world, especially in US, China and Europe;
also, in South Korea and Brazil. This increase led to a necessity for new spaceports, with many new
projects globally, like Australia, Europe, Middle East and Brazil.

This quick growth could be risky in the space sector. Launching a rocket is not the same as making
a rocket. Launching includes risks not only to the launch area and its neighborhoods or close cities, but
to other countries and space objects in the launch direction. Compliance with international regulations
must be addressed. During launch campaigns, many safety documents must be conceived and detailed
for the operation’s stakeholders. These are Notice to Marines, Notice to Airmen, Launch Conjunction
Assessment, Flight Safety Plan, Termination Strategy, Ground Safety Plan and Tracking Strategy. These
plans are all connected.

The rocket and its ground systems must be designed considering safety requirements for the launch.
This includes redundancy in flight safety systems, ground activities that prove the safety of the flight;
requirements, qualification and acceptance tests in “Test-like-you-fly” conditions. The tracking strategy
must consider different scenarios like abnormal trajectories. Also, stage separation and tracking distance
must be assessed. For the Termination strategy, the Instantaneous Impact Point is the most critical item,
as well as the attitude data of the rocket.

During the first instants of flight (usually vertical flight), the data should be accompanied by an optical
tracking with a limit line for the rocket trajectory. For clearance areas, the ships should be assessed. Big
commercial ships can be seen by systems like marine traffic, and the life risk can be calculated. Small
fishing ships need another strategy like aircraft, drones, or marine radar.

This set of documentations, especially for new launchers, should be accompanied by evaluation of
qualification tests of critical systems like propulsion units and Flight Termination Systems (F'TS). This
work should be done in-loco by third party to ensure the quality of the products, as well as include
technical personnel from the spaceport.

This paper presents a compilation of strategies and test requirements for new launch companies and
spaceports with the aim to guarantee the safety of orbital flights.



