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Definition of
room temperature

Rest @ EV 1~4 hour
Discharge current : EV
C/3 Cutt—off 1/20 C
Temperature : —25 C

Capacity
measurement

Repeat up to 5 times at|up to 5 times at

Life Cycle Test 25 C needed

Battery pack and
Target v p -

several modules only
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Idex USABC 1SO—-12405 SAE-J1798
Issuer USABR, DOE 1SO SAE
BEV and HEV
test Same Different Same
procedures
Definition of
room 30 C (25+2) C (25%+2) C
temperature
Rest BEV
60 min,
Rest @ at least| HEV 30 min
1 hour Discharge
Capacity Discharge current Discharge
measurement current : BEV C/3, C/2,|current : C/3,
C/3, C/2, 1C|1C; HEV 1C Cc/2, 1C
Temperature :| Temperature :
-30C~-52C| —257C, 18T,
0C, 25T,
40C
1 Time at
. specific 2 times at _
Life Cycle Test temperature 95°C
Both cell and| Battery pack Module
Target
Battery pack only
Focus on
automotive | Comparatively
Note . . -
batteries less stringent
stringent
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Ale gre 4= 9l JiAE W7 o R gt
[3 3] &AMl dig Akt SAEY
Idex Proposed measurement method
Issuer Research Proposed (Based on ISO—12405)
BEV and HEV test Same (Unified for EV second—life
procedures .
evaluation)
Definition of room (2542) C
temperature
Reference Test:
Rest: 60 min
Capacity Discharge current: C/3
measurement Temperature: 25+2C

Fast Screening: C/2 (optional)
Stress Test (separated):
1C, —25C / 40C

Life Cycle Test 2 times at 25C (optimized repeat)

Target Battery pack (primary), Module (optional)
. DCIR measurement (pulse test)
?jﬁﬁziﬂoﬂ SOB (cell imbalance)
SOC-0OCV estimation
Optimized for second—life batteries
Note (Accuracy + Efficiency + Field

applicability)
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SOH Simulation under Temperature and DCIR Conditions

P (25°C)
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sting - High temp (40°C)
roposed - High temp (40°C)
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Improvement Effect of Proposed Method
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Improvement by DCIR/SOB Correction (%p)
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Item Condition
Reference Battery 50 Ah, 360 V
True SOH 70 %

Low temp. —25 C, Room temp.
25 C, High temp. 40 C
Internal Resistance R1 Normal, R2 Aged, R3 Severely

Condition Aged
C/3, 60 min, 2 cycles
Reference Test + DCIR/SOB
Correction

Temperature Condition

Reference Test

Proposed Method
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USAB | 1SO—1 | SAE-J | Bomse

Tempe CRn Iélélé\ C 2405 1798 d
rature difio (p) | SOH | SOH | SOH | M
¢ (%) | (%) | (%) | SH®D

-25 C R1 43.5 42.8 43.2 43.0 43.4
-25 C R2 42.3 41.7 42.0 41.9 43.1
-25 C R3 40.8 39.9 40.5 40.2 42.5

25 C R1 69.7 69.6 69.8 69.5 69.9

25 C R2 67.9 67.5 68.0 67.6 69.1

25 C R3 65.5 64.8 65.7 65.0 68.3

40 C R1 68.3 68.0 68.4 68.1 68.3

40 C R2 66.5 66.0 66.7 66.2 67.7

40 C R3 64.2 63.4 64.5 63.8 66.9
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