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Introduction: The Precursor In-situ Lunar Oxygen 7. Revise the concepts (eliminating, combining,
Testbed (PILOT) program is developing a system to modifying)
produce 2 kg of liquid oxygen per day from the lunar re- 8. Re evaluate iteratively until the group of evalua-
golith. During Phase 1, candidate technologies for three tors is satisfied
subsystems, resource collection, oxygen extraction, and oxy- . ) . ) ]
gen storage, are being analyzed and evaluated to develop a There is considerable experience on earth with surface min-
preliminary design that will meet the following goals: ing that was applied to the problem. However the special
— 60 kg LOX per month, minimum constraints of lunar operation (low gravity, high cost to de-
— 120 kg LOX per month target ploy, no infrastructure, no human presence, extreme thermal
— 400 kg system mass — Includes Excavators; in- environment, dust adhesion, and solar radiation) required
cludes power production; LOX storage rethinking earth mining equipment. Therefore the concepts
—  Power <3 kWatt used a baseline extraterrestrial bucket-wheel excavator
—  Operational life > 2 years (BWE)in Figure 1 a dramatic modification to the terrestrial
—  Storage capacity - 300kg BWE.

With the following mass budget:

—  Power Generation — 50kg

— Regolith Excavator — 80kg

—  Oxygen Production — 140kg

—  LOX Storage — 100kg

—  Margin — 20kg

This paper reports on an evaluation of candidate con-
cepts for the resource collection subsystem. The results are
displayed in a decision matrix in Table 1.
Table 1. Lunar Excavator Concept Decision Matrix

Criteria
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—  Material Transfer — dump bed

- Waste D ing—-d bed turn trip.
Method: The decision matrix was developed with an aste DUmping — dump bed on return trip

eight-step hierarchical multiple criteria decision analysis
process:
1. Specify the product design
2. Develop a hierarchy of criteria from the specifica-
tion.
3. Generate alternative concepts.
4. Get information about each concept that can be
used to quantitatively score it for each criterion.
5. Give each criterion a weight using the pair-wise
comparison method.
6. Evaluate with a decision matrix. Compare the sum
of scores of each alternative.

We developed a specification table for each concept that
provided input data to models that calculated evaluation
scores shown in Table 1. The scores where multiplied by the
criteria weights and summed.

Results: The three-highest scoring concepts, BWE,
Bucket Chain, and Overshot Loader will move to the next
stage of the process, computer simulation and modeling.



