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An Analysis of Mid-Course Correction Maneuvers according to Launch-Vehicle
Dispersion in Earth-Moon Phasing-Loop Trajectory
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Abstract

Mid-course correction maneuvers (MCCMs) are necessary to correct the launch-vehicle dispersion to go to
the Moon. There were 3 or 4 MCCMs needed for a direct transfer trajectory. But the strategy for MCCMs
of the phasing-loop trajectory is different, because it has a longer trans-lunar trajectory than direct transfer
does. An orbiter using a phasing-loop trajectory has several rotations of the Earth, so the orbiter has several
good places, such as perigee and apogee, to correct the launch-vehicle dispersion. Although launch dispersion
is relatively high, the launch vehicle is not as accurate as we expected. A good MCCM strategy can
overcome the high dispersion by using small-magnitude correction maneuvers. This paper describes the
phasing-loops sequence and strategy to correct high launch-vehicle dispersions.
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Table 5 KPLO Simulation Results of Mid-Course Correction Maneuver for Phasing Loop Transfer

Direction Injection MCC MCC PM1 PM1 PM2 PM3 PM3 Total
(m/s) Error Velocity | Normal | Velocity | Co-norm. | Velocity | Velocity | Co-norm. | (m/s)
Reference 0 . . 22.32 . 10 11.84 . 44.16
Velocity 20 . . -9.91 -5.30 10 23.77 -6.90 45.98
Velocity -20 . . 47.81 1.82 10 5.23 1.87 63.41
Normal 20 14.44 3.14 24.02 . 10 12.74 . 61.53
Normal -20 -9.28 -3.14 22.51 . 10 10.90 . 53.20
Co-Normal 20 : . 22.88 -10.71 10 11.67 -9.88 50.55
Co—-Normal -20 . . 23.38 10.70 10 11.48 10.22 51.09
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