2.3 Alternative 2 Concept: “Lander + Rover” [02E – ALT2]
The second concept is the Lander + Rover and consists of a lander and one separable rover. The rover is contained in the lander until it reaches the moon. Once the lander is secure on the surface of the moon, the rover leaves the lander and is free to move about free of the lander. The structure of the lander is made from titanium and the structure of the rover is composite (Table 1). Refer to Figure 4 for a conceptual drawing of this system.
Since the rover is separable from the lander, there is less risk and a lower power requirement. If the rover were to fail, the lander remains intact and can still perform part of the required mission, and not all of the equipment would be lost. The rover collects samples, and the lander holds the scientific equipment for its part of the mission, so the entire system is able to perform several tasks at once (Table 1).

During decent towards the lunar surface, the legs will unfold to prepare for landing, and the thrusters will engage to allow a moderated descent. When the lander lands on the moon, it will become a base of operations for the mission. The lander powered by an RTG3 will meet all power requirements for the mission. The power supplied by the lander’s RTG will have the ability to recharge the rover’s batteries and is responsible for thermal heating (Table 1). Since the single RTG on the lander will be sufficient to supply the needed power to the batteries on the rover, only 15.4kgs will be needed for the RTG rather than 30.8kgs (Table 2). There must also be separate operations for the rover. The rover itself is part of the payload of the lander, so this limits the available payload for scientific equipment (Table 3).

The rover is capable of moving across the surface of the moon unhindered by the mass of the lander and any other equipment on the lander. This enables the rover to move more easily and with less power, thus reducing the power requirement and mass and volume of the power source of the rover. The rover contains its own power system using the aforementioned rover batteries (Table 1). It sustains its own thermal system with a heater powered by the batteries, and it communicates with the lander. After reaching its goal at each site and collecting samples (Table 1), the rover returns to the lander to deposit the sample to the SRV. The rover also transmits its data to the lander; while the lander transmits it to the LRO, which will relay the data to Earth by Direct LOS.

At the end of mission, after all the samples are collected, the SRV, designed by ESTACA, mission begins (Table 1). This mission will return at least 1 kg of sample to Earth.
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