$104% 52 it fe A ¥ 5 B K Vol.10. No.2
2021 4 3 J Energy Storage Science and Technology Mar. 2021

(RS |

BN EREE A b B AR S T T R YT R

g oW, mEME, omet, £ R REE T’
C b TRHORKRY:, L 201600; * LB AR AR AR, L 201600;
LA A E BRHAR AR, WL FiJ 310051

O AR ARG MR R TR RR L SNAE BT, 242 e IE K P T & A AL e
ARG A TRFHEAIEE, HT LR ka2 F LA MER I3 AL e R ATH 8, AR ET —
FY ARG L ARAR ST A B 1] RS BT AT I 7 k. A R ARG L R, AR AL A B AL bR AR
Bl R R AR, S E R RERB BB EET, RBAGB LS EGA G, FoAtast b et
B AR, W TR G ARSI AL, SR A IR A A R HIE e, ARIERAE I, 3P
BB AR AR B AT AT, SFAAR AR FFLN, AMERGFFERT, THRARMKS W
PP A AR IS AR, ENATAIS AR B ] e R B, F AT LA A x5 R e Fen, dRTRZ LRk
Bk, Zistbott, UHERE EREREA GE KM, A AN FEHRLE RO ERNGK, B
VEAR 3R, T ok e, A AR B 7 ik 4.

KRR Wbty faEsk; ARt AR AR

doi: 10.19799/j.cnki.2095-4239.2020.0349

FESES: TM912.9 NERRER: A YEHS: 2095-4239 (2021) 02-664-07

Research on diagnosing micro-short circuit of LiFePO, battery
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Abstract: Lithium batteries are widely used in new energy electric vehicles and energy
storage because of their superior performance. However, micro-short circuits in lithium
batteries are a safety hazard during the use of battery packs. This paper proposes a method
to diagnose micro-short circuits on the basis of the change in the relative charging time of the
cell to determine whether the battery pack is micro-short and judge the micro-short circuit cell.
At the end of the battery pack charging, this method uses the voltage curve of the cell that first
reaches the charge cut-off voltage as a reference, analyzes the charging times for other cells
to reach the charge cut-off voltage under the condition that they can continue to be charged,
and characterizes these with the relative charging time. Because of the micro-short circuit
battery's continuous consumption of electrical energy, its relative charging time increases with
the number of charging times. Accordingly, each cell's relative charging time in the battery

Uk BHEA: 2020-10-23; 1&xdsHHER: 2020-11-15. Wi, SIS, WF SO A OB BRI & 3 S B, E-mail:
$B—1EE: FWR (1995—), &, WLAFRE, BERJTHNE) 7 ibig hbxzc@hotmail.com.
Flg. ECE, E-mail: 2491270883@qq.com; BIS{ER: w2,



%2 &wOEE:

Tl T B et B0 I R B 12 T 7 VR O 665

pack is analyzed, and abnormality detection is performed through the box diagram. Among
the abnormal monomers detected, the micro-short circuit cell has the most repeated
occurrences. While analyzing the relative charging time, analyzing the influence of the DC
internal resistance on the diagnosis result is necessary to improve the result's accuracy. After

a comparative analysis, the diagnosis results are highly consistent with the actual results. The
implementation of this method does not require special tests on the battery pack; the

operation is convenient, which can guide battery pack safety testing.
Key words: battery pack; micro short circuit; relative charging time; box diagram

LR I A K O R R AL, T R
BN Z ARt 22—, H 35 AN B8 S i 1 A I 4 5 30
DAL, T PR I OO T SR8 R AR B R R
RFREMIE I, W ERKE, IR TER
U2, R P R B A T i, B 2
ThlEREE, EAAEREREER, e, R
AR B35l 2 {15 ORGSR T8 B A A, %
i 5 0 5 SO R I P R A B B, Rk, R
P, YU 119 kA B 2 T A7 R b A B P R A A R T
I

LA (1 Bt A s R I Uy R R
R 3 BRI A AR B A TR . 2R e R S e I
W 2H A A B A U 3, AR T R AR 4
(77 ) B3 ST N R . A R T B R R TE
JEJ1FIE. Stk Sl e, 1) R R it n B IR H
JE DU 5% R D) ) 4 2 P REL(EL, R B A 1) 4
S5 OEL I T A D00 E B G A A R B . (R
FIERM TR, TEREMEE, 45K
Tt o A A RO Lt Y VR T HR 4 R 2 TR
B R B AL A B, TR IR TR S 1
TR R AEAEIEEE, e R K
MR, O &5 G TR B R AR 11 S Ak R B B A,
THE PN R BHAE, AR 9 LB A % R A 2
B R AE O B o HZ D7 VAR T P R % BEL A
B & E , AE AT 8T H 6 O B 2
X 22 AL Tt B A2 TR 2 BROK

EESXF DL P A VAT AE I A, A SCRI
A 7E L FE R R AR, BRH T — R
B B S W . AL STE T, (T E A
78 S, S R R E R W AL A B E AH G
SR BE, FEENS S, HAE BRI
R R T AT RO s

1 W AUE B 0 W 7 ik

1.1 SEREAIRHOE R

L R T LA (R R A B R AR 5 B
JEE 2 T AR AR 4 /N BRBBAR N, BRI U E
B, SRR R AMERT. £l RAS . JF
T R L e, AR IR A, R A
HEARAALEFR L TR A R AR T S RS A
HLRE®, M i f R A

W s, o 6 2% f T i 2 9 [R] — 18650
R P kAL P P Yt AE A ] SOH T FA 78 FEL R fH
HAUERENTADh, BUEHRE N33V, FEHIE
HLE 09 3.65 Vo R 1 AR (1) 6 2% 7o HL HEL s 2 45 40
NIRRT R R 2R, iRt
6 LRI A, 730 1 ~6 NG 5 .

37 1-90.00%SOH

| — 2-87.50%SOH
36l — 3-85.00%SOH
’ 4-82.50%SOH
35— 5-80.00%SOH s
— 6-77.50%S0O i
E 3.4f - P
m 33
32f Lo
31+ ; Atn,ji Atn,ii
30 r tnj ; tn,o E i tn,i

0 100 200 300 400 500 600 700 800
I 1E] /s
E1 LiFePO,Hith 7 F BhZ%
Fig. 1 Charging curve of LiFePO, battery
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Fig. 2 The voltage curve of each module in the third
test
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Fig. 3 Charging capacity curve of the battery pack
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Fig. 5 Voltage curve of each module at the end of
charge
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Fig. 7 Voltage curve of each module during charging
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