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Power Leakage Test of Solar Cell Array in Plasma Environment

WANG Jian, WANG Zhi-hao, LIU Ye-nan, FENG Wei-quan, XU Yan-lin
(Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

ABSTRACT: The work aims to determine the power leakage characteristic parameters of solar cells in space plasma environ-
ment. The collected current of solar cell array changing with bias voltage was measured in ground simulated plasma environ-
ment, and then the power leakage value of solar cell array in the space environment was estimated according to the calculation
model. The collected current of solar cells increased with the increase of bias voltage, and the snapover occurred after reaching
certain threshold. The measured current was more than 100 mA and the power leakage percentage was more than 14.3%. With
glow discharge accompanied by the snapover, the plasma sheath expanded from the conductor part of solar cells to the dielectric
part. When the snapover was over, the dark characteristics of solar cells were measured. No obvious damage was found. For the
future high-voltage and high-power solar cell array, the power leakage test should be done to test its power leakage characteris-
tics. It is suggested that comprehensive consideration of various factors should be taken to avoid the risk of snapover.
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Fig.1 Principle of power leakage test
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Fig.3 Collected current during two power |eakage tests
changing with bias voltage
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Fig.4 Glow discharge: a) beginning; b) expanding; c) around the whole sample; d) weakening

AR T R B G AR L I O B R Y
SEEG MR MBI, B, BT R TR
AR BRI T AE , S2bR B 2 745 B 1R 2
MR 9 R B AR AT B9 A0 BB 23 o A 5 2 B AN
BER (AT UM ET i LG R AR B EIE ), S IRRERS
WA 2 L T BOR A 22, PRI R I — s I T P 2
MR o J3—Trin, B A R R &, R
JELJEE A it =2 39 A (s i DA 555 B M 7 2R E I
DI R ), PRt S A F 7 A s T O, i AR
R G, B RIREEY R 2= A 1 il
IEREENE

2.3 NI
i PR A B PR T ) i BV B SR A, R

U R RS A7 B LR RE YR 1k o TEIK B A 2331
e R B — B RS R, IR R 4R
aniEl 5 s .

D0 N2 6 I NS N R R = ST S T/ 0]
TR, A IH R it P U 4 I R 7 X B s B
R . TR IR T, K FH T A5 R i
6 FT7R o TETCEIRIE LT, A PH A M AT LSE80N fE
LRI A S A HL B AR DR ER A A5 A 0O o Ry,
SEFFIRP LR, R HLFH . DRt itga s, P,
N AR, 5 R IRIER AR , S5 8 7R PRI
A7 A6 S B T AL Ryo TEMACARE FLIR S 78 2 A 22 i
iy B A A D S WA LR SR M G R I T P
N AR S LA, e A B A b B i P AR /), 4
KA L R AGE IR A% (AR Ry FLIR ),



.30 - oE W HE TR 2020 4F 3 A
N 10° E s R 2 R
— o R ERAHER A L Fe IR ISR TS 2R
101 L J.»"l 107
102 [ 102 |
< 100k fff/x §1Wé
10 £ 10+ L
105 105 E
10°¢ | | | | | | - 1 1
0 1 2 3 4 5 6 7 10° 5 6 7
V'V ViV
aff—H# b H
10° B oo 10° E T rmpemi
e RIORTRAE R S 2R E— IRBRTRAF R TR
o BIRJE R R TR 2% Eo IRIJE R R 2R 2
107 107 L
102 102
§ 1072 § 1073 ;
10 10 |
107 10 |
. 1 1 10°¢ 7 1 1
10°¢ 5 6 7 5 6 7
%%
cH=H d &g
KI5 K FH A i g5 IR et th 4
Fig.5 Curves of the |-V characteristics before and after solar cell test:a) first string;
b) second string; c) third string; d) fourth string
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Fig.6 The equivalent circuit of asolar cell in dark plasma
conditions with an external DC power supply
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