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JSB Is
First To Production

With A 36-Volt System, In Joint-Venture With Toyota
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by George C. Ames

maker perspectives for both the near and long

term, Japan Storage Battery (JSB) has introduced a
production-volume Valve Regulated Lead Acid (VRLA)
battery with eighteen individual cells - discharging,
that is, at the 36 volt level. The battery was developed
in a joint venture with Toyota to power a new, hybrid,
production sedan, currently available only in Japan,
called the Crown.

I n a development that is certain to affect battery-

Battery-powered and -assisted vehicles, while generally
recognized as a permanent feature in the automotive
landscape (GM's EV-1; Toyota's Prius and Honda's

Insight), have begun providing high-volume-production
steps to a new voltage regime - and with it, potential
opportunities (and quite a few challenges) for battery
makers, auto-makers and consumers alike.

O
Battery type 36-Volt VRLA
Dimensions Length 260
(mm) Width 173
Height 219
Mass (Kg) 27.5
Volume (1) 9.851
5HR Capacity (Ah) 20
Output (KW) 8
Terminal: M8 Threaded Stud Bolt Type
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The new trunk-mounted 36-volt
. JSB VRLA battery.

Continued from page 32

The newly introduced JSB battery is not much larger
than a large light-vehicle battery, running approximately
10" (260mm) long by 7" (173mm) wide by 8" (219mm)
high; similar in size to a BCI Group 34, which is a 12 volt,
65 Ah unit. It contains eighteen absorbent glass mat
(AGM) cells, and weighs approximately 60 pounds. As
designed and installed in today's Crown, the battery can
provide 20Ah of power at 36 volts for five hours. JSB says
the unit's depth of discharge is the same as today's other
AGM batteries.

The joint venture with Toyota took three years from
start to finish; the result is a unique engine/power stor-
age/drive-train design called the Toyota Mild Hybrid. JSB
and Toyota share the patents for the battery design and
its incorporation into the car - which, from the street, is
indistinguishable from any other luxury sedan. Under
the hood, in the trunk and in the wiring harnesses, how-
ever, it's a whole new ball game.

The Crown's engine stops at idle. The battery, located in
the trunk of the car, assists the engine during accelera-

JEV Battery 42V System)

tion. Heat transfer, a concern due to the greater amount
of power both into and out of the battery, is controlled -
but JSB will not say how. In part, however, its location
reduces concern about "under hood temperatures.” The
question arises, then, will tomorrow's battery designers
end up discussing ITT (inside the trunk) temperatures
instead of under the hood temperatures?

JSB indicates an expectation of
approximately double the power
in contrast to the same size of

battery, and approximately three
times the cycle life of a normal
12-volt battery.

The Crown features a hybrid drive system different
from the one found on the Toyota Prius, hence the name
mild hybrid. Toyota calls it the THS-M, or Toyota Hybrid
System - Mild. In the Crown, the electrical system oper-
ates on 36 volts (42 volts charging) and the battery is
charged using the internal combustion (IC) engine and
regenerative braking - leading to a "partial charging sys-
tem," as opposed to the more conventional “"constant
full-charge system."”

The battery, then, operates in a much wider State of
Charge (SOC) range than standard automotive batteries
do - and represents an important step forward in terms of
the auto industry's perspective on how to power and
control not only appliance functions such as wipers,
radios and air-conditioning, but also mission-critical
functions such as steering, braking, and key to consumer
acceptance, acceleration. The key development in this
vehicle is not so much the hybrid aspect of the power
supply, but the fact that the vehicle operates on a 36-volt
platform.

O

GS Japan
Storage Battery
Headquarters in
Kyoto, Japan.
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Continued from previous page

Ground-breaking performance keys in this new bat-
tery include the development of a Positive State of
Charge algorithm for charging, and a mapping technol-
ogy to determine the State of Health for the battery.
These include the measurement of open circuit voltage
(OCV) and internal resistance, allowing for the simulta-
neous determination of both the state of charge and the
state of health. JSB indicates an expectation of approxi-
mately double the power in contrast to the same size of
battery, and approximately three times the cycle life of a
normal 12-volt battery. The increase is derived from
ultra-high-density positive active material AND addi-
tives to the positive active material. The company says
it has also added a large amount of carbon to the nega-
tive active material, leading to a greater conductive
channel, leading to higher charge acceptance and
increase anti-sulfation characteristics.

GS Battery Engineers: (from left rear) M. Fugimoto,
M. Yamaguchi, T. Ohmae, M. Maeda, T. Nakai,
T. Yamanaka. (from left front:) K. Hata, T. Noda,
K. Yamaguchi, H. Hirakawa. (Not shown) W. Tajika,
T. Namiguchi, T. Suzuki, T. Kobayashi, S. Taguchi

Important manufacturing aspects of the new battery
include the fact that the plate-making equipment was
created specifically for this process by JSB, as well as
the fact that the plates and the separators are "drasti-
cally improved" for "longer life, high power perform-
ance," to use JSB's language. The company says it was
essential to get higher reliability with the greater num-
ber of cells. The separators are said to be able to better
withstand a highly compressed state than normal sepa-
rators. The batteries are manufactured at the JSB
Ibaragi plant in Japan.

The Crown, available in Japan since August 20,
2001, can be seen as a harbinger of the way batter-
ies and large-volume production automobiles may
be tied closely together in the future - and may also
represent a much-needed infusion of new technolo-
gy into the lead acid battery industry. While auto-
motive OE and aftermarket battery sales are rea-
sonably firm [see related article, this issue. Ed.], much

of the growth represented by the

telecommunications and UPS mar-
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R&D or prototype level, automobile
to feature the higher voltage electri-
cal system. Toyota is currently pro-
ducing between 500 and 1000
Crowns per month. This number is
expected to increase in response to
demand.

This new vehicle may also be seen as
only an initial step in the direction of a
completely new kind of vehicle - one that
operates using the higher 36/42 volt- 0
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“...Today's cars place greater
electrical load demands on the
12 volt battery than it was

designed to service; the 12 volt

battery has reached its peak."

Continued from previous page

age regime, and one which includes a much more promi-
nent lead acid stored-energy component; featuring one
main battery together with a back-up. Toyota's battery
manufacturer selection process began with five Japanese
companies, was reduced to three, and ended with JSB.
Only JSB was able to meet all of the Toyota performance
specifications. But Toyota's first-to-market Crown can be
seen as only the first step in a journey of many, many
miles. Toyota's performance specifications will only
increase in demand - as will all other auto manufacturers
as well. As Toyota is first to market, other OEMs may
choose to compete with higher performance standards.
JSB may also see competition from other battery manu-
facturers on performance and availability. Johnson
Controls has purchased German battery maker
Hoppecke in some measure for their 36 volt expertise;
Delphi has made an announcement at the Tokyo motor

show that the company is pushing the 36 volt technology
forward; and Exide has announced an effort with indus-
trial giant Siemens to further the technology as well.

Perhaps the approach of the entire industry can be
summed up in the words of Mr. Yoshitami Saito,
Managing Director of JSB, who told THE BATTERY
MAN, “Forty years have passed since the transition
from 6 to 12 volts; we are due for a shift to 36 volts.
Today's cars place greater electrical load demands on
the 12 volt battery than it was designed to service; the 12
volt battery has reached its peak.” JSB's approach as an
individual company is clearly indicated in Mr. Saito's
follow-up comment, "This is where JSB comes in, by
being the first production-volume 36 volt battery man-
ufacturer in the world, as recognized by Toyota Motor
Corporation. Together, JSB and Toyota are bringing out
the very first 36 volt car.”
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0 Contact: GS Battery (USA), Hiroshi Hatano, President.
Aykaun Okuma, National Sales Manager, GS Battery (USA).
Ph: 305-275-1707; E-mail: gshao@gsbattery.com.




