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Fig. 1 The charge and discharge curves of cells after storage at different SoC
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Table 1 Irreversibly capacity lost ratio of cells after storage at
different SoC for 190 days

TEfittar AR /%SoC HEBURE%
0 0
20 0.84
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80 4.09
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Fig. 4 Charge and discharge curves of coin cells
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20 0.0336 0.46 0.0043 5.20
0 0.033 34 0.48 0.0050 4.54
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Table 3 Elements ratio of Cathode after storage at
different SoC %

JLE  TEERT 0%SoC  20%SoC  50%SoC  80%SoC  100%SoC

C 19486 19377 19.484 18.230 18.210 18.577
26923 24806  24.167 23.939 23.683 23.943

5816  6.016 6.963 6.839 7.154 7.305
Al 1118 1.428 1.276 1.378 1.380 1.349
P 0.235 0.434 0.658 0.863 0.579 0.592
Co 7128  7.569 7.860 7.258 8.074 7.361

Ni 39293 40369  39.592 41.493 41.011 40.847
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Table 4 Elements ratio of Anode after storage at
different SoC o

JLE BT 0%SoC  20%SoC  50%SoC  80%SoC  100%

C 81.680  77.644 78.125 78.277 78.156  74.646

O 7.974 9.019 8.720 8.149 9.154 10.298
F 9.566 11.802 11.764 12.364 11.566 13.519
P 0.555 1.415 1.178 1.210 0.980 1.185
Ni 0.224 0.120 0.213 0 0.145 0.352
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On Orbit Management Strategy of Lithium Ion Batteries for
Deep Space Exploration

ZHENG Jianjie', DU Yuan', WANG Weina', LUO Guangqiu', LIU Zhigang’

(1. Tianjin Space Power Technology Co., Ltd, Tianjin 300384, China; 2. Beijing Institute of Spacecraft System
Engineering, Beijing 100094, China)

Abstract: During the lifetime of Deep space detectors and GEO satellites, the batteries work occasionally and are kept in
storage most of the time. The battery capacity would continuously decrease as the result of side reaction during storage. Through
dV/dQ curve. EIS and cell disassemble analysis, the active Li loss is the main reason for capacity degradation. When the cell is
stored at 100%SoC, the electrolyte decomposition on the cathode would cause the Rgg; and Rcg of cathode increasing significantly.
To prevent the battery over discharge and reduce the irreversible capacity lost, the battery should be kept around 20%SoC and be
charged regularly.

Keywords: lithium ion batteries; calendar life; reversible capacity degradation

Highlights:

e The storage management strategy of lithium ion for deep space exploration is studied.

e Active Li loss is the main reason for capacity degradation of lithium ion batteries during storage.

e It is proposed that lithium ion batteries for deep space exploration should be kept at 20% SoC during storage.
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