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BEEHREBEEMICH (TS LCA
LCA of Lead-Acid Batteries for Automotive Use
nmEIEE

Shuuhei Takeshima

Abstract

In recent years, environmental problems such as global warming, acid rain and ozone layer
destruction are arising and are spreading in great speed, which requires our best efforts to avoid
them. For this reason,evaluation of environmental influence of a product through its life cycle has
been demanded,and its standardization and practical techniques have been studied to be
publicized as life cycle assessment (LCA) nowadays. In this report, the author made an LCA
study with four different types of automotive lead-acid batteries of the same CCA (Cold Cranking
Ability) rating,starting from its raw materials through three years of use at customer. As a result, it
has become clear that the environmental load in the form of CO, discharge by gasoline
consumption exceeds that of manufacturing the batteries. For environmental load reduction, it is
effective to reduce the weight of battery minimizing the use of lead and to increase its service life

by improving the material and design.
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Table.1 Types and specifications of automotive batteries
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Development of SOC and SOH Monitor
of Lead-Acid Batteries used in "Idling Stop" Automotives
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Abstract

An SOC and SOH monitor of lead-acid batteries used in engine idling-stop cars has been
developed based on a new algorithm. Using input data of current, voltage and temperature, SOH
is estimated from the DC resistance at engine startups, while SOC is estimated from the current
balance during driving. During idling stops, the SOC is periodically updated with a new SOC that
is estimated from the current and voltage relation of battery, and the relation is modified by an I-V
reference containing the temperature and degradation data (SOH) of the battery.

The prototype of an SOC and SOH monitor was tested on cars, achieving satisfactory results.
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Development of Long-Life VRLA Battery for Cycle Use
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Based on the experience of development and production of varied high-performance VRLA
(valve-regulated lead acid battery) used for backup power sources and solar-related power
storage, we have developed a new version of AGM (absorptive glass mat)-type VRLA enabling
longer-life deep-cycle operation, which was increasingly demanded for various electric power
systems in this environment-conscious society. Cycle-life was demonstrated as over 3000 cycles

at 70% DOD.
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Environment preservation is being increasingly required on global scale, making energy saving in
their products an important subject to be addressed by power supply equipment manufacturers.
Against this background, we have designed and developed a switching unit of high efficiency for

power supply of mobile communication equipment.

The developed product has achieved an efficiency of 93 %, improving that of conventional
products by more than 5 %. Moreover, a power factor of 99 % or more has been realized.
In terms of operability in combination with the monitoring and control equipment, the product

compares favorably with conventional products.
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Table2 Efficiency comparisons
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PFCEB 96.9% 97.4% 97.2%
DC,/DCHR 93.5% 97.3% 97.5%
Z DA 97.1% 98.8% 98.5%
HERE 88.0% 93.6% 93.3%
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Development of MT Type Alkaline Battery with Low Water Consumption for

Train Applications
TEHE Y HAFk'2 WIEH1 gHE!
Takashi Eguro Takamitsu Suzuki Isao Abe Takashi Shirai

Abstract

MT series of vented Ni-Cd alkaline battery was commercialized in 1998. It was featured in the
superiority of battery performance and serviceability, which was mainly due to its sintered
electrode construction. Keeping these features, new MT series was developed, which was
planned and conducted in order to cope with the increasing demands of higher performance in
battery's energy density and maintenance period. Electrode's compositions and surface
structures were optimized through the analysis of their polarization characteristics. Serviceability
of maintenance-free over 8 years was demonstrated based on both the actual train operation and
simulation study by using the yearly climate data of Tokyo metropolitan area.
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The Effects of Carbon as an Additive to the Negative Active Materials
of Lead Acid Batteries.

P 5 e 2

Hidetoshi Abe

Abstract
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Kouzo Sogabe

Effects of carbon added to negative active material(NAM) of lead acid batteries were studied.
Experimentally comparing various industrial carbon, it was found that one type of carbon black
gave the most substantial effects demonstrated the advantageous and essential nature of carbon
for lead acid battery under partial state of charge(PSOC), which is getting increasing applicability

in the automotive and energy storage usage.

Relating to the mechanism, electron microscopic observation revealed that the carbon particles
gradually coagulated through charge-discharge cycling, which suggests that consideration should
be taken into on the sustainability of the carbon effects.
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Table1 Results of NAM utilization measurement for various carbon powders.

Carbon CB1 CB2 Graphite powder Carbon fiber Non additive
Utilization/%
High-rate (%) 32.1 30.8 26.6 24.3 23.7
Low-rate (%6) 52.8 54.0 44.7 37.2 37.0
“Hydrogen evolution T
Final charge potential —1.432 —1.312 —1.464 —1.506 —1.520
(V-vs, Hg/HgsS04)
NAM : 2% carbon added without lignin and barium sulfate

Charging : 27.8mA/g for 6 hours.

CB1 & CB2 : 2 types of carbon black tested. Temperature : 25°C

Highrate : Discharged at 139mA/g. (1C)
Lowrate  : Discharged at 27.8mA/g. (0.2C)
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Fig.2  Change of potential to hydrogen evolution during
formation.
[ shows carbon black content.
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Fig.3  Relationship between carbon black content and
diameter of NAM particle size after formation.
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Fig.4d  SEM photos of charged NAM after formation.
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Fig.5  Relationship between carbon black content and
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Fig.8  SEM (back scattering electron image) photos at
cross section of negative electrode with 2% and 4%
carbon black at 15th cycle.
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Discharged NAM after 15th cycle.
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SEM photos of NAM after formation and 15th cycle.
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Supply of a 100-kW Solar Photovoltaic System to the Senoo Waterworks of
Imaichi-City Waterworks Department
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Supply of a Hybrid Solar-Photovoltaic and Wind Power Supply System of
Independent Type to Tokyo Metropolitan Waterworks Department
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7th Year of the Eco-Run Competition for Electric Vehicles
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Table 1 List of batteries used in the competitions held in 2001.
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J=VF-13) A=7 TKHERE 5H4H, 5H |FT4L-BSX4f# | #9110Wh/2K[ | F+/%%
J=VE - =F— M VIR |FRREKBR 7TH28H, 290 |FPX1275X5f@fth | #1360Wh/28f | V—F—/ %k, 4505
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