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Abstract

From the viewpoint of environmental preservation and recent serious energy situation, including the escalating
price of crude oil, Japanese Ministry of Economy, Trade and Industry determined the "New National Energy
Strategy” in 2006. One of the targets in the new strategy is the reduction of oil dependence in transport sector to
around 80% by 2030. To achieve the above mentioned target and severe regulations concerning improvement of
fuel economy, new car technologies, such as hybrid electric vehicles, idling stop system, and charge control (passive
boost) system have been developed by car manufacturers. In the course of developing these technologies, roles of
batteries have also been changing, resulting in developing new battery technologies, some of which are reviewed

in this report.
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Fig. 2 Oil dependency in Japanese transport sector
and its target value in 2030."”
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Fig. 3 Sales trend of hybrid vehicles in the world.?’
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Fig. 4 Photograph of VRLA battery for auxiliary
equipment in hybrid vehicle "Prius".

Fig. 5 Photograph of 36 V VRLA battery for mild
hybrid electric vehicle.
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Fig. 6 Representative cycle life performance of
VRLA batteries using negative active material with
various amount of carbon under partial state of
charge (PSOC) pattern cycle test. Amount of carbon
. (A) standard, (B) 3 times of A, and (C) 10 times of A.

Carbon

Fig. 7 Schematic model for electric conductiv-
ity network formation among PbSO, crystal particles
by addition of new functional carbon powders into
negative active material of lead-acid battery under
partial state of charge operation.
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Fig. 8 Effect of newly developed technologies applied to positive active material of lead-acid battery: (a) high
density of positive active material for longer cycle life and (b) special additive for higher capacity.
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Fig. 9 Mapping technology to detect SOC and
SOH of VRLA batteries.'?
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Fig. 10 External appearance of newly developed
batteries for idling stop buses and trucks: flooded
type (upper side) and VRLA type (lower side).
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Fig. 11 Comparison of SOC of conventional flood-
ed lead-acid battery and improved VRLA battery
after two—-month road test.
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Fig. 12 Accumulated PbSO, in plates of conven-
tional flooded lead-acid battery ([]) and improved
VRLA battery (H) after two-month road test.
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Fig. 13 Representative photographs of cross sec-
tion of positive plates (cast grid) used in automo-
biles: (a) without idling stop system or charge con-
trol system and (b) with idling stop system.

Table 1 Applied batteries to various car types with
idling stop system.
Car

Toyota Crown Confort
Toyota Vitz U

Battery type
Flooded lead-acid

Flooded lead-acid
and Li-ion

PSA C3 VRLA
Daihatsu Mira Smart Drive Package Flooded lead-acid
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Fig. 14 External appearance of newly developed
flooded lead-acid battery for improving fuel econo-
my of automobiles with charge control system.
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Fig. 15 Transition of amount of electricity charged
and discharged for new lead-acid battery (O) and
conventional one (4) during simulated controlled
voltage pattern test.
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Fig. 16 Improvement of fuel consumption by ad-
vanced flooded lead-acid battery capable of higher
charge acceptance for vehicles with charge control
system at 10-15 mode test.
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Fig. 17 External appearance and top view of newly
developed automotive lead-acid battery "SENSIA".
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