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2.1 Electrochemistry Design

Sub-Item

5

Electrochemistry Design View

Items

Active Material

Conducting Agent

Cathode
Binder

Foil

Anode

Active Material

Conducting Agent

Binder

Foil

Solvent, Salt

Additive
Electrolyte

Separator Type

JR Design Number of JR

Design

NCM613

Super-P

PVDF

Al Foil  

Graphite  

Super-P 

SBR

Cu Foil

EC/EMC/DEC, LiPF6

Additive 1,2

PE + ceramic coating 

2



Item Design Description Function Description

1 Active Material NCM613
Adoption of thermally stable NCM and safety 
additives

2 Separator
Ceramic coating on PE 
layer

High thermal resistance by ceramic layer (Al2O3) 
Shut-down of PE blocks overcharge current (PE)  
Good Mechanical Properties

3
Electrode  
Insulating Layer

Ceramic coating on 
electrode edge

Prevent burr contacting with electrode film

4 Reliable Vent
Al plate is laser welded 
on Cap-plate

Releasing inner gas outside of the cell housing

5 Insulating Ring High temperature point

Prevent electrolyte vapor escape from terminal 
Higher thermal stable properties than normal  
material(PPS VS PP)

6 Scale Board At the bottom ofJR Insulation and prevent JR deformation

7
No electricity of 
Al Can

Al can is insulate with 
terminal Prevent the short between Al can and Jellyroll

8 Insulating Mylar
At the outside of 
Jellyroll

Insulation JR with Al can and prevent JR 
deformation

9 Insulating Film At the outside of cell Insulation each cells in module for safety issues

2.2

6

Safety Design



3.1 Overall Performance

Cell Specification GB/T 31485-2015

Over-discharge Pass

Over-charge Pass

Short Pass

Hot Box Pass

Crush Pass

Nail Pass

⚫ GBT test

Item Cell Specification Parameters

Basic

information

Voltage

Current

Life

Temperature

Range

Dimension(T*W*H) w/o terminal 

Dimension(T*W*H) w/t terminal

Active Material

Min. Capacity @25℃,0.33C

Energy Density - Weight

Weight

Impedance @25℃, 1KZ

DCR (25℃, 2C DC 10s, 50%SOC)

Voltage (Max, min)

Nominal Voltage @25℃,1C

SOC window /%

Max. Pulse Charge Current@10s,50%SOC 

Max. Pulse Discharge Current@10s,50%SOC 

Max. Continuous Charge Current@25℃

Max. Continuous Discharge Current@25℃

Cycle Life@1C/1C@ 80% cap. retention 

Operating Temperatures

Storage Temperatures

22.8*220.6*105.2mm^3

22.8*220.6*107.6mm^3

NCM/C

75.0 Ah 

233Wh/kg

≤1.20Kg

≤0.6mohm

≤0.9mohm

4.35, 2.8

3.73V

5%-95%SOC

8.0C

8.0C

3C 

6C

≥ 3000cycles @80%SOH

-30℃~55℃

-40℃~60℃
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3.1 Test result: Capacity & Energy
Test Procedures: 25℃, 1C CC to 4.35V, 4.35V CV to 0.05C, rest 10min, 1C DCto 2.8V.

No. ChargeCap./Ah Reversible Cap./Ah D/C Charge energy/Wh Discharge energy/Wh

1 73.25 73.20 99.92% 286.19 272.74

2 73.28 73.23 99.94% 286.26 272.80

Mean 73.27 73.22 99.93% 286.23 272.77
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3.2 Test result: Discharge DCR
Test Procedures: 4C Discharge for 50% &20%SOC(25℃)

SOC(%) Cell No. Voltage before discharge(V) Voltage at the end of pulse discharge(V) Resistance(mΩ）

1# 3.724 3.482 0.825
50

2# 3.723 3.479 0.832

1# 3.594 3.332 0.893
20

2# 3.593 3.329 0.901
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3.3 Test result: Charge DCR
Test Procedures: 4C Charge for 50% &20%SOC(25℃)

SOC(%) Cell No. Voltage before charge(V) Pulse charging end voltage(V) Charge resistance(mΩ）

50
1#

2#

3.687

3.686

3.921

3.921

0.800

0.804

1# 3.548 3.797 0.849
20

2# 3.548 3.799 0.856
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Voltage 

Power

Item Sub-Item PHEV 75Ah real test Evaluation

10s discharge power@50%SOC,25℃ >162.5kW (cell1692.7 W,3.322V) Good

Peak discharge power

10s discharge power@10%SOC,20℃ >100 kW (cell 1041.67W, 3.114V) Good

3.4
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Test result: Discharge Power
 Test Procedures:10s discharge power @50%SOC,25℃;10s discharge power@10%SOC,20℃,BOL
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10s discharge power@50%SOC,-20℃ >75kW （cell 781.25W, 2.774V） Good

Peak discharge power

2s discharge power@10%SOC,-30℃ >8.75kW (cell 91.146W, 3.047V) Good

3.4
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Test result: Discharge Power
 Test Procedures: 10s discharge power@50%SOC,-20℃;2s discharge power@10%SOC,-30℃
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Item Sub-Item PHEV 75Ah real test Evaluation

10s charge power@90%SOC,20℃,BOL Good

Peak chargepower 2s charge power@ 50%SOC,-30℃,EOL Good

2s charge power@ 50%SOC,-10℃,BOL

62.5kW (cell: 651W, 4.336V)

2.5kw (cell: 26.04W, 3.910V)

12.5kW (cell: 130.21W, 3.866) Good

3.4
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Test result Charge Power
Test Procedures:10s charge power@90%SOC,20℃;2s charge power@50%SOC,-30℃,2s charge power @50%SOC,-10℃；

20℃ 90%SOC 651W CC10s



3.5 Test result: power charge
 Test Procedures: 25℃,1C DC to 2.8V, Rest 30min, 1C/2C3C CC to 4.35V

Chargerate 1C 2C 3C

Capacity Retention(%) 100.00% 89.62% 85.32%

Energy Retention(%) 100.00% 90.81% 87.17%

Temperature Rise(℃) 2.90 1.85 4.60
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3.5 Test result: power discharge
Test Procedures: 25℃, 1C CC 4.35V, 4.35V CV 0.05C, Rest 10min, 1C/2C/4C/5Cto 2.8V

Discharge rate 1C 2C 3C 4C 5C

Capacity Retention(%) 100.0% 100.19% 101.64% 103.29% 104.73%

Energy Retention(%) 100.0% 98.59% 98.46% 98.50% 98.28%

Temperature Rise(℃) 2.80 6.75 11.10 15.75 20.55
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3.6 Test result: high and low temperature performance
Test Procedures: 55/25℃, 1C DC to 2.8V; 0℃/-10℃, 1C DC to 2.5V; -20/-30℃, 1CDC to 2.1V

Temperature(℃) 25℃ 55℃ 0℃ -10℃ -20℃ -30℃

Capacity Retention(% 100.00% 107.55% 87.20% 82.50% 90.60% 86.34%

Energy Retention(%) 100.00% 107.35% 86.06% 80.31% 82.29% 75.53%

Temperature Rise(℃) 3.0 2.90 5.40 6.10 18.2 20.8

4.6

4.1

3.6

3.1

2.6

2.1
0 100

V
o

lt
a
g

e
/ 

V

200 300 400
Energy/Wh

55℃
25℃
0℃
-10℃
-20℃
-30℃

4.6

4.1

3.6

3.1

2.6

2.1

V
o

lt
a
g

e
/

V

0 20 40 60 80 100
Capacity/Ah

H/L Temp. Discharge Capacity Curve H/L Temp. Discharge Energy Curve

55℃
25℃
0℃
-10℃
-20℃
-30℃

0% 20%

T
e
m

p
e
ra

tu
re

ri
se

/%

100% 120%40% 60% 80%
SOC/%

H/L Temp. Discharge Capacity Curve
25.0

20.0

15.0

55℃
25℃

0℃
-10℃
-20℃
-30℃

10.0

5.0

0.0
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3.6 Test result: SOC-OCV
Test Procedures: 25℃ 0~100%SOC, rest2h.

SOC(%) 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

OCV (V) 3.435 3.534 3.604 3.640 3.675 3.745 3.854 3.958 4.072 4.183 4.327
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3.7 Test result: cycle life
 Test Procedures: 25℃,Sep charge to 95%SOC (20%-80%SOC≤30min), 1C DC to 5%SOC, rest 0.5h (with clamp).
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3.8 Test result: storage
Test Procedures: 100%SOC, Storage at 60℃ (With clamp) and capacity retentions are tested every30 days.
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Item Test condition Test result

Hot box 130℃,Pass,L0Heating to130℃

Overcharge,25℃ 1Covercharge to 115%SOC ,Pass, L0

Over charge

limit overcharge,25℃ 1C overcharge to 135%SOC Fail,L6

Force 
discharge

1C discharge90min，
25℃

1C discharge 90min,Pass,L0

External short circuit，
25℃

External  
short circuit

External short circuit，
60℃

100%SOC，positive and negative cell get through external short circuit 10min，outer circuit resistance＜
5mΩ, Pass,L1

100%SOC，positive and negative cell get through external short circuit10min，outer circuit resistance＜
5mΩ, Pass, L1

20

4.1 Test result: cell safety test

Crush different side Top, big side, side,15% deformation, Pass,L2

*EUCAR Safety Level：
Level0 : No effect；Level1 :Passive protection activated；Level2 : Defect, Damage；Level3 : Leakage, Δ mass < 50%；
Level4 : Venting, Δ mass > 50%；Level5 : Rupture；Level6 : Fire or Flame；Level7 : Explosion



4.2 Test result: cell safety test-hot box
GBT Hot box

Item OCV_BF OCV_AF IMP_BF IMP_AF Result

Hot box 4.324V 4.197V 0.72mohm 0.92mohm
Pass (L0)

(Tmax=129℃)

⚫Procedure: 25℃,100%SOC,5℃/min to 130℃；
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*EUCAR Safety Level: L0: No effect; L1 :Passive protection activated; L2:Defect, Damage; L3:Leakage, Δ mass < 50%; L4:Venting, Δ mass > 50%; L5: Rupture; L6: Fire or Flame; L7:Explosion

After test



4.3 Test result: cell safety-over charge at room temperature
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Item OCV_BF OCV_AF IMP_BF IMP_AF Result

Over
charge

4.314V 4.578V 0.60mohm 0.61mohm
Pass (L0)

(Tmax=27.5℃)

Before test

After test⚫Procedure: 25℃,100%SOC,1C overcharge to 1.1 x voltage or115%SOC

Over charge at normaltemperature
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*EUCAR Safety Level: L0: No effect; L1 :Passive protection activated; L2:Defect, Damage; L3:Leakage, Δ mass < 50%; L4:Venting, Δ mass > 50%; L5: Rupture; L6: Fire or Flame; L7:Explosion



4.3 Test result: cell safety-limit over charge

Before test

After test

Overcharge to failure at roomtemperature

Item OCV_BF OCV_AF IMP_BF IMP_AF Result

Limit over  
charge

4.30V / 0.73mohm /
Fail (L6)
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⚫Procedure: 25℃,100%SOC,1C current over charge to cell failure
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*EUCAR Safety Level: L0: No effect; L1 :Passive protection activated; L2:Defect, Damage; L3:Leakage, Δ mass < 50%; L4:Venting, Δ mass > 50%; L5: Rupture; L6: Fire or Flame; L7:Explosion



4.4 Test result: cell safety-Forced discharge

Before test

After test⚫Procedure：25℃,100%SOC,1C current discharge 90min
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Forced
discharge

4.297V / 0.62mohm 0.91mohm
Pass (L0)

(Tmax=57℃)

Time
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*EUCAR Safety Level: L0: No effect; L1 :Passive protection activated; L2:Defect, Damage; L3:Leakage, Δ mass < 50%; L4:Venting, Δ mass > 50%; L5: Rupture; L6: Fire or Flame; L7:Explosion



4.5 Test result: safety- external short circuit @RT

Before test

After test

External short circuit at roomtemperature

Item OCV_BF OCV_AF IMP_BF IMP_AF Result

External short 
circuit 
(RT)

4.314V / 0.64mohm /
Pass (L1)

(Tmax=36.2℃)
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⚫Procedure: 25℃,100%SOC,The positive and negative poles of the battery are short-circuited 
externally for 10 minutes, and the external circuit resistance ＜5mΩ.
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*EUCAR Safety Level: L0: No effect; L1 :Passive protection activated; L2:Defect, Damage; L3:Leakage, Δ mass < 50%; L4:Venting, Δ mass > 50%; L5: Rupture; L6: Fire or Flame; L7:Explosion



4.5 Test result safety- external short circuit@60℃

Before test

After test

External short circuit at hightemperature

Item OCV_BF OCV_AF IMP_BF IMP_AF Result
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short circuit 

(HighT)

4.278V / 0.67mohm /
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⚫Procedure：heat to 60℃, test at room temperature,100%SOC,positive and 
negative of cell get outer circuit with 10min, outer circuit resistance＜5mΩ
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*EUCAR Safety Level: L0: No effect; L1 :Passive protection activated; L2:Defect, Damage; L3:Leakage, Δ mass < 50%; L4:Venting, Δ mass > 50%; L5: Rupture; L6: Fire or Flame; L7:Explosion



4.6 Test result: cell safety-big side crush

Before test After test

⚫Procedure：25℃,100%SOC,crush big side to 200KN or 15% deformation.
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Crush  
(big side) 4.307V 4.305V 0.82mohm 0.70mohm Pass (L2)
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*EUCAR Safety Level: L0: No effect; L1 :Passive protection activated; L2:Defect, Damage; L3:Leakage, Δ mass < 50%; L4:Venting, Δ mass > 50%; L5: Rupture; L6: Fire or Flame; L7:Explosion



4.6 Test result: cell safety-top crush

Before test After test
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⚫Procedure: 25℃,100%SOC,top crush to 200KN or 15% deformation.
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*EUCAR Safety Level: L0: No effect; L1 :Passive protection activated; L2:Defect, Damage; L3:Leakage, Δ mass < 50%; L4:Venting, Δ mass > 50%; L5: Rupture; L6: Fire or Flame; L7:Explosion



4.6 Test result: cell safety-side crush

Before test After test
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⚫Procedure：25℃,100%SOC,side crush to 200KN or 15% deformation.
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*EUCAR Safety Level: L0: No effect; L1 :Passive protection activated; L2:Defect, Damage; L3:Leakage, Δ mass < 50%; L4:Venting, Δ mass > 50%; L5: Rupture; L6: Fire or Flame; L7:Explosion
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