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Space Power Performance
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Abstract: This paper presents a semi-physical simulation system in dynamic environment based on
space power controller. The system includes a space power controller, a solar array simulator, a
battery simulator, several programmable electronic loads and a computer. Taking the space power
controller as a test subject, the simulation system can simulate real time output of solar array in a
space-like dynamic environment, with different orbits, changing solar incident angles and so on.
Also, the performance of the power system of spacecraft can be tested in order to optimize the de-
sign parameter .
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Fig. 1 Structure diagram of the power performance simulation system
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Fig. 2 Schematic diagram of working flow of simulation system



54 8 AR

2019 4 11 A

DR BFY R A AL R B0 A B e A R A
PR AL 9 B A S50 MR A S 2 SRR
PH R b % 7= 2R L BE S R ™ A B ERE AL B 25 AT R
DR e 0 e H TR R A 1) R M B AL R 5T
R, B AR T R

LRI S VY B2 s Y N R o Y R T )
L JEAT B B S, B T R A R R A o R TR
] o 1) P A L B0 2RO

FEPE L 7 DA B . 3R SO A 0 v R A A A 1Y
P, 3 I A BT K A b A 9 BT AR S AR R A
il o A3 HL F R RE

7 LR P T AR - R 0 R I e i A ) A P T
ES B, AR ROR BH R i B 0 FL A A S8 5 0L
el 2n R PHRERLIL PSR bR ;B A R LS B
DrECA, P07 R PR A IT 4R 5 45 1k s SRAE SRR
FRL DS A 1 B R S L R P T AL B A B
F 2R = MBS

2 REEHiEEiRt

2.1 KPH A it A% 0L B

K B FE A A8 B 51 T T O 5K BH ) e
B, R EE Keysight 23 5 ) E4361A %I X
BEOGAREERL S . A b AR R me B R R
PLRAARFR N S5 40 a0, OF H 4% e A 3 {5 45 e ) .
FEEARSHIEARME 1 PR, (5B AR 4E D) %
i KR 2B

®1 AMBBEMEIFERERSHE

Tab. 1 Technical parameters of solar array simulator
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Tab. 2 Technical parameters of progammable DC power supply
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Tab.3 Technical parameters of battery simulator
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Tab. 4 Technical parameters of instruction sending module
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Tab. 5 Technical parameters of data collection module
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Tab. 6 Technical parameters of control computer
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Fig. 3 Integrated equipment of the simulation system
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Fig. 4 Layout of unified interface panel
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Fig. 5 Function structure diagram of power simulation system software
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Fig. 6 Data stream for user rights management
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Fig. 7 Equivalent circuit diagram of

trijunction GaAs solar cell
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Tab.7 Main simulation parameters
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Fig. 9 Simulation results of the voltage of

solar array and the current of battery
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