F1E 12 M it B& A ¥ 5 # K Vol.11 No.12
2022 £ 12 H Energy Storage Science and Technology Dec. 2022

| RS |

RREEE AR ol SR e

ST, VEMMTE G BT RO, XBkAk?
TR NUR TR, VLOR FEE 226019; 2R KA HIE AT E F
LI 5 215131)

T FE: R AELRTT T, 425 T3 h Wt h TAcitt, ERRIAEASTFAELEEXETEY
VER . A3t 7 ZAAR BT IRETCE N AT Atk S ik, $ATT AABERER, AR T AR &k,
BE S RN, BTN R K LA IR T SIS, R T4 RS T RE TAERAR
WEF S MM, REY: E£10°C. 25°C. 40 °C. 55 CHIRTBAE T, A1 CRIAIZF G & /EM
38VHEEIIVHEA; £-20°C. 5 CHRZLBET, WENHMIIGVEZE3.05V. 3.68VEZE3.07VH
A, wEFEANE kR LETNTFE, ARRAREEM, KOUETERI% AL, Wik TN,
T R IR B 2 -35 CAT /BT & Ha i A2/ b E 0 5 54966.08%, KR GEEMAEN L LT E,
B4 BT H AL B T 3) /) B e W3R E fE A A 48 P 09 AR B RO R T R AR IR

KEIE: BHAE;, ZUAREMN; ARwmAFH; SREe; BET SN

doi: 10.19799/j.cnki.2095-4239.2022.0541

FEISES: 0646 XHMRERS: A TEHRES: 2095-4239 (2022) 12-3950-07

Investigating the rate discharge performance of square ternary
lithium batteries at a wide temperature range
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Abstract: Lithium-ion power batteries are crucial for the development of electric vehicles and
they have widespread application in different scenarios. To study the variation laws of the
voltage, temperature, and capacity, the charging and discharging cycle experiments are used
considering the availability and safety of the square ternary lithium battery in a wide temperature
range. According to the concavity and convexity of the voltage curve, the piecewise fitting
analysis is performed to explore the voltage plateau characteristics of lithium batteries at
different working conditions. The results revealed that, the voltage drops from 3.8 V to 3.1 V at
ambient temperatures of 10 °C, 25 °C, 40 °C, and 55 °C and current rate of 1 C. Moreover, at the
ambient temperature of -20 °C and -5 °C, the voltage drops from 3.39 V to 3.05 V and 3.68 V to
3.07 V, respectively. Furthermore, the battery terminal voltage changes gradually during the
voltage plateau period, surface temperature rise does not reach a peak, discharge capacity
accounts for approximately 90%, and the battery has excellent operating performance.
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However, when the ambient temperature drops to -35 °C, the discharge capacity in the voltage

plateau period accounts for 66.08% of the total discharge capacity; moreover, the impact of low

temperature on energy loss is substantial. The research results provide a reference for the

modeling and control strategy design of lithium-ion power batteries battery in electric vehicle of

an energy storage system.

Keywords: electric vehicle; ternary lithium battery; discharge characteristic; piecewise fit;

voltage plateau period
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Fig. 3 Change diagram of battery surface
temperature rise and discharge capacity
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Fig. 4 Influence of different ambient temperatures on voltage plateau period during 1 C discharge
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Table 2 Summary table of linear fitting equation

parameters
PRBIRL I C FEE o R?
55 -0.01227 3.74868 0.96286
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25 -0.01205 3.69021 0.95813
10 -0.01183 3.68107 0.96233
-5 -0.01133 3.62082 0.97445
-20 -0.00826 3.44224 0.9793
-35 -0.00684 3.16604 0.76482
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Fig. 5 Voltage variation interval diagram during
voltage plateau period
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Table 3 Comparison of discharge energy during voltage plateau period

R C AE/Wh AE,/Wh AE,/Wh o,/Wh 0,/Wh P, /% Pi%
55 122,52 121.38 134.79 0.8061 8.6762 99.0608 90.8970
40 123.23 123.95 135.46 0.5091 8.6479 99.4191 90.9715
25 122.75 121.50 135.09 0.8839 8.7257 98.9712 90.8653
10 120.93 119.88 132.29 0.7425 8.0327 99.1241 91.4128
-5 108.87 109.41 118.10 0.3818 6.5266 99.5064 92.1846
-20 89.10 90.76 93.94 1.1738 3.4224 98.1710 94.8478
-35 50.34 50.02 52.79 0.2263 1.7324 99.3603 95.3590
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