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ISRO's SpaDex Mission: Pioneering India's Space Docking Journey
Context

The Indian Space Research Organisation (ISRO) has temporarily postponed its much-anticipated
Space Docking Experiment (SpaDex) mission after encountering an unexpected satellite drift
during a critical maneuver. This mission aims to position India as the fourth nation, after the
United States, Russia, and China, to develop and demonstrate space docking capabilities.
This technology is crucial for future complex space missions, such as building modular spacecraft
and space stations.

What is Docking in Space?

Docking is a critical operation in space exploration. It allows two spacecraft to connect for various
purposes, including assembly, resource sharing, or crew transfer.

¢ Definition:
o NASA defines docking as “mating operations where an active vehicle flies into the
mating interface under its own power.”
o ISRO explains that docking enables multiple rockets or modules to work together to
achieve shared mission goals.
¢ Applications:
o.Docking allows crew modules to connect with space stations, equalizing pressure and
enabling human transfer.
o It is integral for missions involving modular spacecraft assembly or heavy-payload
deployment.

Overview of the SpaDex Mission

1. Mission Objective:

o Demonstrate India’s capability to dock and undock two satellites in orbit.
o Lay the foundation for future projects like the Bharatiya Antariksha Station
(targeted for 2028) and Chandrayaan-4, which involves lunar sample retrieval.

2. Key Details:



o Satellites Involved:
» Chaser (SDXO01) and Target (SDX02) were launched on December 30, 2024,
aboard the PSLV C60 rocket from Sriharikota.
o Significance:
» Docking technology is essential for assembling heavy payloads in space.
= [t positions India among the global leaders in advanced space technologies.

Challenges and Postponement

1. Unexpected Satellite Drift:

o The satellites drifted more than expected during a maneuver to reduce their separation
from 500 meters to 225 meters.

o This issue was identified during a non-visibility period when the satellites were out
of tracking range.

2. Safety Measures:

o ISRO confirmed that both satellites remain safe and operational.
o Further ground simulations are being conducted to enhance accuracy before
proceeding.

3. Rescheduled Timeline:

o The docking attempt, initially planned for January 7, 2025, has been postponed to
January 9, 2025, to allow for additional preparations.

Docking Procedure in SpaDex

1. Stepwise Approach:

o The distance between the satellites is gradually reduced, stopping at 225 meters, 15
meters, and finally 3 meters before docking.

2. Docking Mechanism:

o Both satellites are equipped with extended rings to enable secure attachment.
o Once connected, the rings are rigidized to lock the satellites firmly.

3. Post-Docking Tests:

o The satellites will share power and operate under synchronized command control,
functioning as a single unit.




Future Applications of Docking Technology

1. Space Station Assembly:

o Enables the construction of modular structures in space, such as the Bharatiya
Antariksha Station, planned for launch by 2028.

2. Lunar Missions:

o Critical for the Chandrayaan-4 mission, facilitating the docking of a transfer module
carrying lunar samples with the re-entry module in Earth’s orbit.

3. Strategic Importance:

o Mastery of docking technology positions India among global space leaders, enhancing
the country’s strategic and technological standing.

Conclusion

The SpaDex mission represents a significant leap forward in India’s space exploration capabilities.
Despite the postponement, ISRO’s efforts highlight the nation’s dedication to mastering complex
space technologies. This mission not only reinforces India’s commitment to ambitious goals like
modular spacecraft assembly and advanced lunar missions but also strengthens its position on the
global stage as a leader in space technology. The successful implementation of SpaDex will pave
the way for groundbreaking advancements in India’s space endeavors.



