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Research for energy consumption reduction of tri-axis satellite antenna

SHEN Jian, WANG Jing, WEI Zunpei
(61112 Troops of PLA, Mudanjiang Heilongjiang 157000, China)

Abstract: As the use of tri-axis remote sensing satellite is increasing, energy consumption is going
high. The paper briefly describes the composition and function of the antenna control system. To deal with
this situation, the power test data is employed to analyze the energy consumption of tri-axis remote sensing
satellite antenna. Besides, from the aspects of shortening the closed loop waiting time of antenna, a tri-axis
to brake, strategies and measures are discussed to reduce energy consumption. An intelligent torque bias
control is designed to reduce the torque bias value. Therefore the energy consumption of equipment can be
effectively controlled and reduced.
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Fig.1 Block diagram of antenna control subsystem
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Tablel Operation mode of antennas
operation mode

. speed manual position manual handwheel program . remote
Azimuth  standby control control manual control leading auto track return zero collection control
Elevation  standby speed manual position manual handwheel program auto track return zero collection remote
control control manual control leading control
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Tilt standby control control
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Table2 Power P; in standby mode under normal situation

angle
measurement
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A phase 18-21 224
B phase 2.9-33 225 2.02
C phase 3.9-4.2 224
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Fig.2 Structural block diagram of tri-axis antenna

2 =MRLEEHER




55 6 3] B #%. -HIEX&BEEEWR 1011

3 VAR N, TR TR U )4 P,

Table3 Power P, in speed manual control mode under normal situation

load current/A phase voltage/V/ instantaneous average power P,/kW
A phase 33-35 229
B phase 28-31 229 21.496
C phase 29-31 228
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Table4 Power P; in auto track mode(El at max 82°) under normal situation

load current/A phase voltage/V instantaneous average power Ps/kW
A phase 36 227
B phase 32 228 37.77
C phase 30 228
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Table5 Power P, at the maximum instant acceleration under all equipments working situation

Az maximum acceleration current El maximum acceleration current
instantaneous average instantaneous average
load current/A  phase voltage/V POWer Pya /W load current/A  phase voltage/V pOWer P/
A phase 102-105 223 55-58 224
B phase 110-113 225 74.82 54-57 223 39.2
C phase 113-116 224 58-60 225
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Table6 Power consumption control
power consumption load current/A phase voltage/V/ average power P/kW
standby 4 220 1.0
command or track 5 220 1.1
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