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Battery Internal Resistance Measurement System Robust to

Charger Harmonic Noise
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Abstract

The effects of battery aging limit the rechargeable capacity, State of Health(SoH). It is very important to estimate
the SoH in the battery monitoring system(BMS) and many algorithms of measuring the internal resistance of the
battery were proposed. A method is used by applying a current source of a specific frequency to the battery and
measuring the voltage response. When charging harmonic noise is generated in the voltage response, it results in poor
resistance measurement accuracy. In this paper, a robust battery internal resistance measurement algorithm is proposed
to eliminate the effect of charging noise by integrating the current source and voltage response signals for a certain
period. It showed excellent accuracy and stable measurement results. Applying to the BMS for uninterruptible power
supply, the usefulness of the proposed method is verified.
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Fig. 1. Equivalent circuit of battery.
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Fig. 2. Blockdiagram of BMS, harger and load.
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Fig. 4. Voltage waveform without current source.
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Fig. 5. Voltage FFT without current source injection.
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Fig. 7. Voltage response waveform with noise.
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Fig. 8. Voltage and current waveforms with noise.
O3 8 &S Aejel Mgt MF oy

4. WE-AT A s

AFds A7beljA] BAe A SHIAH F4
Zloll A WA e = A S nxu7F geaf A A
el 718 S SA-87] AHA HAAT A
ol o Sy x93 J5 AL YT T+
Rnow WREAZe] Ak Axlo] Jhesith 1H
9ell QI7Fgk Fah9 AR/ AsHEHel gt 3
oM EE HoFt o7 AR Fuao 2
L. F949] sine, cosine FFE 7]F =02 3
BT ot o sine T 7+ 9 A E
Atole] qlojo] Ztoln o= AT HF Al 9

7he b,

Fig. 9. Voltage and current phase diagram.
a8 9 Mok MF /A clo|o{aHy

% 94 A AR A 2 FE 59 sine,

cosine oA (423 o] THHAL

v(t) = Vysin(wt +a,) + ¥, Vsin(w,t +a,)

n=1

i(t) = Lsin(wt+ o, + ¢) (4)

oh o

v(t)e(t) = Vysin(wt + ay) cos(wit) + EH"(t)

n=1

= —(sinoy + sin Qut +ay)) + Y H, (1) )

n=1

(SIS

—
~
~

I

n = T"(Sin((wniwl)t+an)

+ sin((w, Tw) )t + a,)) (6)

2wy, (W, —w) B (w, +w)d 2] Aol 00] H&

= AR 23 72 ASE ARG (DA 2ol

m 22 AT (A A, A/FE At 2
W & Ko

my = leTv(t)c(t)dt = Visino,
my = leTv(t)s(t)dt = V] cosq, 7
my = leTi(t)c(t)dt = Loos(a, + o))

2 ) .
= ?sz(t)s(t)dt = Lsin(a; +¢;)

(1132)



Battery Internal Resistance Measurement System Robust to Charger Harmonic Noise 213

DANA m-m, & (@), O ge] Pl
A re T S AU

Mymg + mymy
= VI, (cos(a, +¢,) cosa; +sinla, +¢,)sinay)
=V COS(O‘l +¢— 0‘1) = Vi cos¢y ®)
= IAcos* (o, +6,) +sin’(a, +¢,)) = I
VL cos¢ V
= —=—cwsp; =7 (9

2 2 2
m3 +my L A

2 2
ms+mj

mymg + mymy

29 1091 (7)—(9)”9‘ o] &g WH-A3 A
A BEEvoloja s HolFa vk Fo
Ards A7, g el 7td AR
AdAs i), o) & A %3 ForE 2t
+ sine, cosine &5 s(t), c(t) S
2le A&t WREAY rgts g

5 A" 4 2 A3}
Aoksk BMS Al ~8le 2Ax Ao Az
H9om, 29 11, 12¢] 24 g3} wee =4
8: S’%?‘ﬂ AN AAL BY
293 A ATE HE

>~

H7l 9 7=
3} AF el F
INOIGEE e

=
ALk
= lOO[msec]E Aestdet s
T zko] 7k 10[Hz] ] wi=+7F = 47

A AEghol 00] "L} dE £ 300[Hz] H+
o] A F34 zbol7t 30[Hz]E 10[Hz]el #i4=7F
o At 0o] ®rh 270[Hz]l F3579] sine,
cosine F s(t), c(t) AlEZE A AAS 7] wf &
of "Ho]Eo] A4ste] AMNAIZHE TEet At

f | current 5 Battery
- source cell
M v
v v
c(t) N
> wave
generator s(t) eq(7)-C)

Fig. 10. Diagram of calculating internal resistance.
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Fig. 14. Voltage FFT with noise.
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Fig. 15. Measurement results of voltage amplitude.
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Fig. 16. Measurement results of current amplitude.
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