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Investigation of Lithium Ion Batteries with Both Energy and Power for SAR Satellites

SONG Jinhua, FENG Zhenhe, GUO Xiangfei, YAN Qibin,
TIAN Juan, WANG Ke, PAN Yanlin
(Shanghai Institute of Space Power-Sources, Shanghai 200245, China)

Abstract: The development of large power synthetic aperture radar (SAR) satellites in the future has put forward

demands for energy storage batteries such as lightweight, high power, and long cycle life. However, the existing high

power lithium ion battery products are unable to meet these demands.In this paper, a hermetically sealed lithium ion

battery with both energy and power is developed. By optimizing the cathode materials and battery design and adding

functional electrolyte, while ensuring the power performance, the energy density and cycle stability of the batteries

are significantly improved. The nominal capacity is 25.0 Ah, the initial discharge specific energy density reaches 180.0
Wh-kg ', the 2 C discharge capacity is 91.0% of the 0.2 C capacity, and the cycle performance of both 1 C-100% and

2 C-30% depth of discharge (DOD) are excellent. All these show that the new generation lithium ion batteries with

both energy and power developed in this paper can meet the power supply and distribution demands of the next

generation large power SAR satellites, greatly reduce the power system weight, and improve the availability of energy

storage systems and the payload capability for satellite platforms.
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Fig.1 First charge and discharge curves of different

M/ V

cathode materials
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Tab.1 Basic performance parameters of different cathode

materials
HIRKBAR A R/ HIRIER Rtz Do/
IEBPERY (mAheg™ ") BOR/ % pm
NCM 154.3 87.2 6.8
NCA-1 176.3 87.9 15.3
NCA-2 197.8 91.8 6.9
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Tab.2 Rate performance of batteries with different cathode materials
EBHTH o2CHBEIAN | bl | sumiay | mRRies | SRESR
NCM 2.8 96.1 92.5 86.0 78.2
NCA-1 5.1 95.0 90.1 71.5 31.6
NCA-2 4.8 95.5 92.1 86.9 67.7
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Fig.2 Electrode potential curves at different discharge rates
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Tab.3 Rate performance of batteries with different electrolytes
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Fig.3 Electrode potential curves at different discharge rates with functional electrolyte
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Fig.4 Cycle performance curves of batteries with

different electrolytes
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Fig.6 Electrical performance curves of INP25 battery
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