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Abstract

The Korea Aerospace Research Institute (KARI) is currently developing a micro-satellite-class, the
Space Trajectory Demonstrator (STD 1.0) for deep space exploration. This project aims to preemptively
conduct trajectory research and to develop a low-cost, rapid-development, micro-satellite-class platform
for practically validate deep space trajectory and finally to establish a foundation for developing deep
space spacecraft.Currently, Korea’s Nuri (KSLV-II) launch vehicle requires performance enhancements,
such as a Kick-stage propulsion system, to reach targets like Mars, asteroids, or the Sun-Earth L4/L5
points. Therefore, KARI plans to launch the STD 1.0 as a secondary payload on the 6th flight of the Nuri
launch vehicle in June 2027. The mission’s primary phase will verify the STD 1.0 platform’s performance
in Earth orbit. After the first phase of space flight validation, the STD 1.0 platform will be expanded
to STD 2.X and 3.X versions for various scientific payloads. Additionally, once the kick-stage propulsion
system is developed, we plan to utilize the STD 1.0 for a wide range of deep-space exploration missions
by the combination of the Nuri launch vehicle and the kick-stage propulsion system. The STD 1.0 is a
27U-class micro-satellite weighing approximately 85 kg, equipped with a low-thrust propulsion system.
The mission of the STD 1.0 is divided into technical and scientific objectives. Regarding the technical
mission, first, it involves to validate the STD 1.0 platform’s stability and ensure normal operation of
the STD 1.0 in Earth orbit prior to deep space exploration. Second, the STD 1.0 will execute an orbit
transfer from a Sun-Synchronous Orbit (SSO) with an inclination of 97.47 and an altitude above 520 km
to a Geo-Synchronous Orbit (GSO) over a one-year period using low thrust. For the scientific mission,
the STD 1.0 t will, first, perform long-term radiation measurements within the Van Allen Belt during its
extended orbit transfer phase. Second, once it reaches the final Geo-Synchronous Orbit, it will carry out
various imaging missions targeting Near-Earth Asteroids (such as Apophis), the Moon, and the Earth’s
surface. The development approach for the STD 1.0 represents a paradigm shift, moving away from the
traditional ’Old Space’ model—characterized by high costs and lengthy development cycles—toward a
’New Space’ strategy. This transition focuses on low-cost and rapid development under an appropriate
level of reliability, signaling a new era in spacecraft engineering for KARI.
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