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O1.Introduction

Problem

~ Traditional method:
" SOH= (Qnow/Qnew)x100%

Battery aging — Capacity fading

Y

External } Increased - SOP
Characteristics internal resistance
Target

“P”---Battery power
Can it evaluate battery aging?
What is the relationship between “P” and internal characteristics of

batteries ;
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O1.Introduction

Research ideas

Designing
different aging paths

Aging Cycle Test

Capacity
calibration

HPPC

Selecting ~ parameter

"Equivalent Model  identification
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Aging Cycle Test (Three aging
paths) .
Series

P N
ao Overcharge
Overcharge Benchmark and
overdischarge

Battery 1 Battery 2 Battery 3

Build an experimental platform

(_Fillin 1% capacity )

e 1 BNT 300

- Step 1:

=1 | 1C, CCCV, Charging, No.2 battery->3.6V;

.- Recharge,l < 1/20C, static for 0.5 hours;

51 | - Step 2:

& | 1C, Discharging, No. 2 battery 2.8V, static
for 30 min;

C/3, No. 2 battery -2.8V,static for 30 min;

- Step3:

Repeat the above steps.

\ - e Uger Computer
pAcquisition Box Int&h ctive Software
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02.Experimental design and data analysis

Cell & Procedure

130*36*190 (mm)

Cell Testing
- Lithium-ion batteries - Every 100 cycles
- Cell capacity: 60Ah - Capacity Test
- Nominal voltage: 3.2V - Hybrid Pulse Power Charaterzation Test
k 'ZDSi\S'/Charge cut-off voltage: /(urmula for calculating 10 seconds power
E i1 Do OO = Ty o OCVoy =iy
£ - Charging cut-off voltage: 3.6V BN R ‘ e s
p = Viar Vir =0CVe) g = Vs =OCV g

\ RE‘H

ey /
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Cycle-index cycle-index

Capacity loss rate =1 - Qnow. x100%

NEW
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How to deal with

% Normalization Variation of power loss and ampere-hour loss under

Aworld of E MOTION
EUREXPO - LYON, FRANCE

= different aging paths
—&— QOvercharge
30+ @ Benchmark

—&— Qvercharge and Overdischarge

what do we observe? gl
Power loss varies with the R
same capacity loss. 2 20-

S 15-

g .
Conclusion? 3 1 |
It is not perfect to evaluate = 5 | /j A
battery life only by residual 2 | I
capacity in tradition. T o ¥ !
It also needs comprehensive I —,
evaluation from the power point A4 0 1 2 3 4 5 8
of view. Capacity attenuation rate (%)
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Target
Aworld of E MOTION . .
AT .Looking for the causes of battery power decline
Model Model parameter
First-order RC circuit structure R.: ohmic resistance
0
Rp R,: Polarization internal resistance
> _.:I_ Maodel il'li"l'llt: I
|
RO m | AModel output: ] = —(}h e Vm.
Co
Ub V. =U,+IR, +U,
+ : :
VOC 1 \ Maodel equation: ‘ [/ B
fr_r'. = £ +
P ¥ L)
G,

WWW.evs32.0rg

North China University of Technology, Collaborative Innovation Center of Electric Vehicles in Beijing



INTERNATIONAL
ELECTRIC VEHICLE
SYMPOSIUM & EXHIBITION

Aworld of E MOTION
EUREXPO - LYON, FRANCE

cMAY

WWW.evs32.0rg

02.Experimental design and data analysis

Parameter identification

U I(s)G R, inear
[ (S)— (S) (S) G(S)=R0+1+RPCPSW£E$ESG_]

Laplace

U=-U, +VOCJ“

Equivalent
circuit

(U(k)=—a,U(k—1)+ B, I(k)+ BI(k—1)

ﬁ Bo—b R, _2()81 alﬁﬂ) C = r(-a,)
\_ 1- Q, 1- a, p 4(181_051/80)/
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Fitting accuracy

(

\_

10 seconds power}

Ve

Internal ]

\. .
palallleterl s

Matlab
>

- \
Curve
AGHRE S x + p2
N y

=@ Parameter identification results
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Barreryl 0.978
Battery2 0.885
Battery3 0.907
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0.563 0.007
0.568 0.275
0.54 0.335
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Power attenuation&parameter
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. g _Vuw(OCVey —Vm} éxpression of A
DCH Ry total internal
. resistance
Discharge !
‘W&Rﬁ&’a—e =Ry
?
é (Di scharge power h
%ng & @ﬁ(MDCH —Vaw)
L R +R,(1—e*) y
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1150 - | —a— Calculated value
| —— 10s power

Battery 1

1100
Aworld of E MOTION
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2" Pcalculated value <10s power
% 1000 -

Error result <4.3%
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Results

- The correlation between Ro and power

of each monomer is the highest, and Rp
is the second.

- Model validation

W

I

(.
Discharge power
ﬁXpI @r@ﬂMDCH i VMN)

DCH —

\ R0+RP(1—€—3')
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Summary of results

- Under different aging paths, when the battery capacity declines
uniformly, the power declines differently.

- Power fading is positively correlated with internal resistance,
and is most correlated with ohmic internal resistance.

- An aging assessment method based on power degradation should
be established.
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- Continue the experiment, Searching for Quantitative Decline

Relations
between Internal Resistance and Power, Capacity and
Power

'é- Cell - Battery Pack
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