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Abstract Li-ion battery has excellent performance such as relatively high energy density and long
lifespan, and is mainly used in ESS and EV market. Where, medium and large-sized Li-ion batteries are
categorized into a pouch-type and a prismatic-type, which are mainly used in ESS and EV market, and
they have different degradation characteristics depending on the internal and external structure.
Therefore, in the case of performing charge and discharge with several hundred cycles, the test data may
be difficult to compare and analyze the degradation characteristics of the battery under the same
conditions, because it may be varied by test equipment and storage methods during the analysis process
according to the type of the battery. Therefore, this paper propose the degradation characteristics based
on the type of the Li-ion battery and performs the modeling of raw data to overcome the problems
above mentioned. And also, this paper presents a degradation evaluation algorithm, which evaluates
accurately the degradation characteristics of the medium and large-sized batteries based on the linear
interpolation method using MATLAB S/W. From the simulation results based on the proposed modeling
and algorithm, it is confirmed that the degradation rate of battery may be affected by various factors
such as the ambient temperature, the internal structure of the battery, and thermal conductivity
according to the type of battery.

Keywords : ESS, EV, Li-ion Battery, SOC, Charge Temperature, Module, Pouch-type, Pristmatic-type,
Interpolation Method, Raw Data
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Fig. 1. Structure of medium and large-sized battery
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Table 2. Components of raw data in battery

column items column items
A Data Sequence AH Temp(C)
B Channel Al Cur-cycle
C StepNo AJ Tot-cycle
D Type R Avg. Crt
E State S Avg. Vitg
F Code T Capa. Sum(Ah)
G Steptime(sec) U Char. Cap.(Ah)
H TotTime(sec) \Y Dischar. Cap.(Ah)
I Voltage(V) W Start Time
J Current(A) X End Time
K Capacity(Ah) Y Char. WattHour(Wh)
DisChar.
L Power(W) z WattHour(Wh)
M WattHour(Wh)
N Impedeance(m Q)
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Table 3. Modeling of data format in battery

column items note

A TotTimels] total time interval

B StepTimels] charge and discharge duration
mode of operation

c Type (charge/discharge/rest)

D Voltage[V] voltage

E Current[A] current

F Capacity[Ah] cumulative current

G Watthour[Wh] cumulative watt-hour

H SOC[%] charging capacity

1 CurCycle current cycle

J TotCycle cumulative cycle

K Temp_CH1[C] battery temperature

L Temp_CH2[C]

M Temp_CH3[C]

N Temp_CH4[C]

(0] Cycle cycle

P Discharge Ah[Ah] discharge capacity

per cycle
Q Degradation[%] degradation rate
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Table 4. Charge and discharge test conditions with
type of battery

type pouch prismatic
number of data formats| 15 13
sampling time during
charge/discharge 1 1
period [s]
sampling time during
rest period [s] 10 10
total number of cycles 300 300
ambient
temperature[C] 23, 50 23, 50
SOC [%] 0-100 0-100
capacitylkwh] 6.53 3.55
voltage range[V] 42~58.8 48~65.6
structure 14S2P 16S1P
charging upper limit 58.8 65.6
voltage [V] (6.3A, Cut-off) (3.0A, Cut-off)
discharging cut-off
voltage[V] 42 48
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Fig. 8. Discharge capacity with cycles in prismatic-
type battery
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Table 5. Degradation rates of battery types with
ambient temperature conditions

type pouch prismatic
ambient
temperature[C] 23 >0 23 50
degradation[%] 2.36 7.02 1.21 10.32
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