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BATTERY MODELING 
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(a) A schematic of the second order ECM; (b) the fitting curve of OCV-SoC at 20 °C. 
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EXPERIMENT AND CALCULATION METHOD 

                                     

 
                                      

  

(a) (b)

Cell before pressurization Host PC and battery test device

Pressure barrel Cell after pressurization

1.Host PC 2.Battery test device 3.Auxiliary channel
4.Pressure gauge 5.Electrical connection 6.Insulation oil
7.Cell electrodes 8.Connecting bolts 9.Pressure pump
10.Temperature sensors

 (a) A schematic of the experimental setup; (b) photographs of the battery test bench. JZ
USA



PARAMETERS IDENTIFICATION 
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Parameters Ri(i=0,1,2) and Ci(i=1,2) in three environmental conditions: (a) ohmic resistance R0, (b) 
resistance R1, (c) resistance R1, (d) capacitance C1, (e) capacitance C2 
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SOC ESTIMATION RESULTS 

0 1000 2000 3000 4000

0.7

0.8

0.9

1.0

0 1000 2000 3000 4000
-0.25

-0.20

-0.15

-0.10

-0.05

0.00

0.05

0 1000 2000 3000 4000
0.6

0.7

0.8

0.9

1.0

0 1000 2000 3000 4000

-0.20

-0.15

-0.10

-0.05

0.00

0.05

0 1000 2000 3000 4000
0.6

0.7

0.8

0.9

1.0

0 1000 2000 3000 4000
-0.20

-0.15

-0.10

-0.05

0.00

0.05

So
C

time (s)

 20°C/0.1MPa Real SoC
 Estimated SoC

time (s)

So
C e

rro
r

 20°C/0.1MPa SoC error

So
C

time (s)

 20°C/100MPa Real SoC
 Estimated SoC with no compensation
 Estimated SoC with compensation

 20°C/100MPa SoC error with no compensation
 20°C/100MPa SoC error with compensation

So
C e

rro
r

time (s)

So
C

time (s)

  3°C/0.1MPa Real SoC
  Estimated SoC with no compensation
  Estimated SoC with compensation

(f)(e)

(d)(c)

(b)

 3°C/0.1MPa SoC error with no compensation
 3°C/0.1MPa SoC error with compensation

So
C e

rro
r

time (s)

(a)

SoC estimation results in different environments: (a) estimated value versus real value at 20 °C/0.1 MPa, (c) estimated value versus real 
value at 20 °C/100 MPa, (e) estimated value versus real value at 3 °C/0.1 MPa; (b) SoC estimation error at 20 °C/0.1 MPa, (d) SoC 
estimation error at 20 °C/100 MPa; (f) SoC estimation error at 3 °C/0.1 MPa 
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