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A Model for the Life Prediction of VRLA Batteries for Wind Power Output Stabilization

5] =F *  Keiko Gunji /]\H:EEL\ * Yasuhiro Kobayashi ;Emﬂﬁf% *
TE—BR** lchiro Shimoura  FEIREEAT***  Keisuke Fukuhara — [In AR FN***  Yoshikazu Hirose

5 ;th D

Masahiro Watanabe

= @ *% *¥*}X Katsura Mitani

JE\ 7338 HE. 0D H 71 28 Bk i A $h 35 FE L SE A SR AHII 2 I 20725, TR )38 FE D S
TIZRNWT, #7F Ay R W T & MO R &K T LBt AL 02 ka2 Tl
TREDOFELHGF LI, ZhOOMFAEICESE, EliEmze Tl 28T Vit
FADLEbIS, TRy - HETHEY— V2B LIZ, ARBIRICEWT, & EmOFTEIR
RETHD SOC ZIEMEICHIR T HZENEHER K FTh -7z, SOC ZIEMEICHIET D720,
ehEEMOELEL, Eit, SOC, IRENOHEE T 2BRALERICIVKRDT, HoiE
AR B I OVEROFZERFERMA I, SOC 2@ IEEICHEE T2 AL BT ICB% LI,
The valve-regulated lead—acid (VRLA) batteries for wind power output stabilization
have been operated under various conditions. The prediction method for the capacity
degradation and each component deterioration of VRLA batteries in wind power generation
has been examined through the Taguchi method. On the basis of these examinations, a life
prediction model has been built and the evaluation method of life and degradations for VRLA
batteries has been developed. In this development, a state of charge (SOC) condition
for VRLA batteries was one of the most important parameters. In order to evaluate SOC
precisely, a voltage of VRLA batteries was to be expressed experimentally as a function of
current, SOC, and temperature. Furthermore, by comparing the formula for the function

and actual coulombs, a new method of calculations on precise SOC’s has been developed.
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Fig.1 Effect of operation conditions on battery life
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Fig.2 Battery-life estimation procedure based on the Taguchi
method with the equalization—charge interval as control factor
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Table 2 Control factors and level data in L18 experiments of the batteries for wind power output stabilization
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Fig.4 Flow diagram of the VRLA battery life—estimation method
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Fig.10 Variable structure of the voltage—estimation formulae in
discharge state
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Fig.12 Evaluation results of SOC error correction method
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