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Auto makers have been developing next generation automotive system
to reduce CO2 and NOXx etc ,and introduce X-By-Wire and 1SS(ldling
Stop System). Those new system will require more reliable SOC
monitor of automotive lead acid batteries.

To meet such severe requirement, we have developed high reliable SOC
monitor, with which estimated precision of stored capacity is improved
in +/- 5% for both flooded type and vale regulated lead-acid batteries.
SOC estimation algorithm using the internal resistance table and Kalman
filtering theory contributed to develop above system.
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Fig.2 Charge and Discharge Characteristics of a Battery at ISS mode.

Fig.1 Road Map of Next ooomvo 12 24 36 300 »
Batteries in Near Future. oooooo =
M ISS : Idle Stop System
ISG : Intergrated Starter Generator
oDooo |DDDD Ni-MH, LiD) 0 |

000000000o00o03evO00000o0o0oooon ODooooomLumooo

oooooo ISssOo0n
< 000moomooomn >
gooooooooo
Table 1 Subjects and Aims.
oo oo 8]
CEEET gooooOooooooooOoooooooon oooooo0- o0goooooooooooooogoon
ooooooooooo 0000000+ 10%
oooooo goooooooooooo 1000000




Shin-Kobe Technical Report No.14[] 2004-2]

gboboboobooboobobooboboobooooo
goooboo
gbobobobooboooooobooboboboboo
gboboboooboobooboooboobobobooboo
gbobooooooog
gbooboooooobobobobobooooooon
gbobobobooboooooobooboboboboo
gbobobobooobooobooboboboboboboo
gbobobobooobooooobooboobobobobon
gbobobobooo—0b0oboboobobobobob
gooooobooobooobooboboobobooobooooo
gbobobobooobooobooboboboboboboo
gbobobobooobooooobooboobobobobon
goboboooogo
gbooboooooobooboboboboboobooooo
goboobobooboobooboobmoooboo—o
gboboboooobooboboboboboboooooo
gobooobooobooobooboobooobobooobooobo
gboboboooooooobobooon
gbobobooobooboobobobobobooooo
gboboboboooboooooboooboobobobobon

L5

1.4
13
1.2
11
1.0
0.9
0.8
0.7

ooooooomQO

goo03sd0ipooooooooooooooooooooooDooog

0 0 20Ah0 250

4 SOH1000)
A SOH 730
= SOH 710
O SOH 700
O SOH 610
<& SOH 600
X SOH 570
A SOH 540
B SOH 520
@ SOH 510

o0O0OO0Os50000 10000 15000 20000 25

0000AhD

Fig.3 Relationship Between DCR and SOC for 36V VRLA.
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Fig.4 Relationship Between DCR and SOC for 12V Liquid Type Lead Acid

Batteries.
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Fig.5 Reaction Equation and Mechanisms at discharge of Lead-Acid
Battery.
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Fig.6 Comparison Between Theoretic Equations and Experimental Values.
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Fig.7 Subject of Method of SOC Estimation by Current Integration Method.
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Fig.8 Subject of SOC Estimation by DCR Method.

10

gboboboobooboobooobooboboboboobooooo
gboboboboboooboooboobobobobobooooo
gooooooboobooboobOoobDoobooobo
gbobobooooboobooobooboboboboobooooo
gboboboobooboobooobooboboboboobooooo
gboboboboboooboooboobobobobobooooo
gbobobobooooooobobobobobooooo
gbooooogeeegpgoOooboboboobobooboo
gboboboooboobooobooboboboboobooooo
gbobobooboboooboooobobobobobooooo
gbobooboooooboboboboobooog
gbobobobooooooobooboooobobobo
gboboboooboobooobooboboboboobooooo
gboboboboboooboooobobobobobooooo
goobooobooo
gobooogoboss0obobooooooooooooonDo
goooooOoblocobOobokwoOoOoDooooDbOooo
gbobobobooboooboooboobobobobobooooo
gbobobobooooboooobobobobobobooo
gbobobooooboobobooboboboboobooooo
ggboboooooboooobooboboboobooroon
gbobobob4000boobobobobobooon

ooo socOn0 0o Ond00SOCOND

0o SOcr —

oooo
oooo
osoc

gooooooo
m] o] n(0 wWISOCRI n0O0O D00 wSOC nO00
PO

wooooo

socoOoooOoooOoon
socrROOODODOOO

T

goobooooooooobobobobooboooooo
Fig.9 Kalman-Filter SOC Estimation Diagram.
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Fig.10 SOC Estimation by Kalman-Filter Theory for 36V VRLA Battery.
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Fig.11 SOC Estimation by Kalman-Filter Theory for 12V Liquid Type Lead
Acid Battery.
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Fig.12 External view of Battery Controller.
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Theoretical equations for each components of internal resistance.
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