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130 ... Temperature sensor
140 ... Off-gas sensor

210 ... Battery charger

AA ... Docking station

BB ... Electric kickboard

CC ... Electric motor

DD ... measurement

EE ... control

FF ... power

GG ... Load for cell balancing

(57) Abstract: A battery safety operating system for a shared electric kickboard, and a method therefor are disclosed. The battery
safety operating system for a shared electric kickboard comprises a charging unit, a sensing unit, and a monitoring and control unit.
The charging unit charges, with a charge, a lithium ion battery for an electric kickboard according to specifications of an electric motor.
The sensing unit comprises a voltage sensor for detecting the charging voltage of the lithium ion battery, a current sensor for detecting
the charging current of the lithium ion battery, a temperature sensor for detecting the temperature of the lithium ion battery, and an
off-gas sensor for detecting the off-gas of the lithium ion battery. The monitoring and control unit performs a protection function on the
lithium ion battery for an electric kickboard during charging and idle periods through an operating algorithm composed of a self-energy
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balancing algorithm, a cell-balancing algorithm, and an off-gas detection algorithm, and cuts off a circuit by operating a switchgear
device for separating the parallel connection between battery cells if it is determined that there is a risk of fire by detecting off-gas or
self-energy balancing current on the basis of sensing data measured by means of the sensing unit.
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ol electrolyte positive electrode L

8 decomposition | decomposition V¥
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Li metal reacts
with air and binder
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phenomena emitting off-gas | emitting oxygen I smoke & flame
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mild ! noticeable massive
temperature i
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5128

measur ing each cell voltage, current of |i-

ion battery and for electric kickboard

—~S5100

i

number ing each cell, and set
initial vatue n = 1

—~5102

setting operation mode k

—~— 5104

k=k+1

§$106
k =17
operation mode 1:
celi-balancing

YES

S124

n=n+1

finding the minimum battery voltage Vmin

—~—5108

compar ing Veelin With Vmin and
Finding the voltage difference AVn

—~—S§110

$112

YES ‘!I'
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. Qmanu(an) * VAN
f = —-8114
inding Ges 3600 « Viern S

¥
performing cell balancing by discharging

li-ion battery for duratign tend which —S116
statisfies Qe = | ¢ I(t)dt
1
finding Va.n after cell balancing —~—-5118

S120

| AVn | < Valiow?

YES
S122
(iD= O
YES
S126
o NO 0
YES

End
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5130

k =27
operation mode 2:
of f-gas detection

D

off~gas is detected?

irrelevant gas
is detected?

measur ing battery temperature Ts and comparing
with upper limit of operation temperature Top

5138
NO
YES
terminating charging process and ——35140
checking if Te keeps increasing
{ D
1 AN
warning operator and prohibiting
access to E-kickboard —S142

©
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