Battery Management System EECOMOBILITY (ORF) &

Centre for Mechatronics and Hybrid Technology HEVPD&D CREATE
Mechanical Engineering McMaster University
Peyman Setoodeh

System Design State Estimation IMM-SVSF Algorithm

programming] Monitoring *BMS software implementation
- Multiple battery packs Iy Il !

Real-time Simulation

- 5 A Different cell chemistries e = cracton iing

"‘:;‘.F..;
&2

* Accurate estimation @ @ @

.SOC, SOH, aﬂd SOP <:| SVSF-VBI | Zk+1 SUSERI Zk+1 | SVSF-VBI
] ) A1 gk (Model 1, <:> Modél? <:> (1\1&0(16(3113, A3 ki

o BT »S0C estimation error < 1% Paery e S

T T TTIT BQ76PLASS * ;:-’ JE 5'5:: . : o N

' ‘l e llll lll l' ] | . RObUStneSS - - iﬁl,k+1k+@1,k+1k+ @Z,,Zj§lafg+lk+l T3 ket 1k+1> D3, k+1|k+1

EEEELEEEEE . we__ {4 *Physical changes (aging) O Y IO ‘e R

Update and Mixing

- +Disturbance and noise =
* Real-time application ’
*MATLAB/Simulink | s [

° Speedgoa’[ #s i1tk P> | Combination. —
Y —

Software Implementation Mode Probability Estimation Accuracy

Battery Pack 2 Measurement and Diagnostics

—
on

I
; StateRequest e E s LY "\ - = = = Model 1

4

Stop Simulation

B

Q
©

o

StateRequest

Model 3|

Test_Scenarios

o
[e¢

BMS _Info

g}

BMS_Cmd

o
\l

SOC(%) RMSE

0.471 0.563

80% capacity 90% capacity 100% capacity

-

%

8

ASVSF-VBL
EKF
SVSF

O

Mode probability
o
o

\J
T

(o)}
T

&)
T

BN

w

200 400
time(seconds)

S. Rahimifard, R. Ahmed, and S. Habibi, “Interacting Multiple Model Strategy for Electric Vehicle ™ u .
Batteries State of Charge/Health/Power Estimation,” IEEE Access, vol. 9, pp. 109875-109888, 2021. Wl e
0

N

Percentage of SoC estimation error(%)

-
T

| J
RNy uc.l_\-.\,ﬂ,-s.s“,p N~

o
o

1000 1500 2000 2500 3000

S. Rahimifard, S. Habibi, G. Goward, and J. Tjong, “Adaptive Smooth Variable Structure Filter Strategy time(s)
for State Estimation of Electric Vehicle Batteries,” Energies, vol. 14, no. 24: 8560, 2021.

We acknowledge the support of the Natural

NSEBC Sciences and Engineering Council of Canada
CRSNG (NSERC), which invests annually over $1

billion in people, discovery and innovation.

McMaster

Research Excellence Program.

My
CMHT ,O‘ z;: }O nta rio :/i:/ee a(C:JknntZ\lf\ich)ed?eeestzzrzlrjlppg;tngf

e, Yvestern

CENTRE FOR MECHATRONICS AND HYBRID TECHNOLOGIES Research Fund




