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Abstract This paper deals with the state of charge(SOC) and life cycle evaluation algorithm for lead-acid
battery, which is essential factor of the electric vehicle(EV) and the stabilization of renewable energy in the
smart grid. In order to perform the effective operation of the lead-acid battery, SOC and life cycle evaluation
algorithm is required. Specific gravity with the change of electrolyte temperature inside battery case should be
obtained to evaluate the SOC of lead-acid battery, however it is difficult to measure the electrolyte temperature
of sealed type lead-acid battery. To overcome this problem, this paper proposes the equation of thermal
transmission to compensate internal temperature of the lead-acid battery. Also, it is difficult to exactly evaluate
the life cycle of battery, depending on the operation conditions of lead-acid battery such as charging and
discharging state, self discharging rate and environmental issue. In order to solve the problem, this paper
presents the concept for gravity accumulation of charge and discharge cycle, which is the value converted at 2
0C. By using the proposed algorithm, this paper propose the test device based on the Labview software. The
simulation results show that it is a practical tool for the maintenance of lead-acid battery in the field of
industry.
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[Fig. 1] Relationship between voltage and electrolyte gravity
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[Table 1] Correlation between electrolyte gravity and charge
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SOC(REF) =

rate

1.260 (gH5A

A AN n =) — =450 =

0.2(HEA

(2) HIEST}t S

7|

Zo 2EE H

e 9l

19] B8] —100% A4 5) (3)

5 R
K
i}
¥

AlS 0|&%t SOCH7
3

HISALEARL A @95
E1

T3H71 A= AAWR2] s °ﬂ et 2= EﬂOl

7}‘% Aok, 2 tif A=A
1 2xo] 79 7% 3} 11]-?/]'/‘1 = %ﬂ:oﬂ/q

N

| Alo] 25 (

4
o 277|2] YR

F
5
& or
o&

mer)g} ‘Q]_I*Q‘E( T ) bl =4 0]’

mm)e JRefsh= ‘%}OJ% AA

EEE

31
AT} Az dAo] _1516515 o] =R L=

371

kA

4= hA(T = T) = ST — Toon) @)
q iR T, 37w

h o F A A koo Ed=Eg

A RAFHAH L : A o] 2 T

Ty : 22 A A 0] 2 22 Thatrery : BFAA W H-& 5%

7129 A ()] HFA 4] (29 LEE HAT v
B4 223 SOCEAA 4] (32 ol f5te], & ko]
A AT (@)9) SR 2 4] (5)9) o] §
=8 4 gle. o] Ale AAUe] AALES By 4
Loz RS HES AT a0 e SOCE %

7 4= 97 ek

his

(o3

e

1.260 — (£—0.85) +0A0007{[%(T,W -7 )+7,,..] —20}
SOC'= s )
SOC: gFAA ] &
B 5AEAY
t AT dgNew

4 (5)9] HRGALARh)E BRI B 5i7]0]
whe} gro] Srekx7] whiol A] (63 o] A% 3§
o, 2 712, Al kolE diglsiel Aktalor dt.

Nu Xk
h=NTTm <) /3] ©

N=0.52x (Gr xPr)"*»

9.8 [1/(T,

case

Gr X Pr =

Gr: Grashof3~

Pr: Prandtl5=(0.7) N:AARFIAGAS
v s AAZAF kur: &7l @A = A
h:BFIdAG AL Lm,h: o], 1H], o]

(3) AH countingH2 0|23t SOC HlmE7} <&
=l ==

AFUA2] SOCHZ Pl ol A7} 2lek

4~.4Mﬂ£ﬂ- J&ﬂqtﬁﬁiﬂ Ao
ﬁP4ﬂ5ﬂ%MéN&®55VP%@ﬂ%E%Pl%W
EHM1ZﬂﬂElm%%j@ﬂﬁéé%ﬂﬂéﬁﬁi%

ﬁ7h+ﬂ Hokﬂ<131&4 -2, S0C H|wH7
& Agkatgic. 1 39 4—“‘ o Alohol L
RHe AH counting?]®] UTelES Liebl Zolct.



grarakely&eteli= A A4 A1E, 2013

AHcounting

TH AN 53
—>
HE 5% S0C 33

100% %

|

R 2y

[Fig. 3] Evaluation algorithm of SOC
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[Fig. 4] Concept of SOC test device of lead-acid battery
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[Fig. 5] Diagram of SOC test device of lead-acid battery
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[Fig. 6] Block diagram of SOC test device of lead-acid
battery
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[Fig. 71 Front panel of SOC test device of lead-acid
battery
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