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Batteries UUsed aas BBack-UUp PPower ffor NNew TTerrestrial MMicrowave NNetwork
That WWill IImprove CCommunications iin SSoutheast AAlaska 

Alaska Power & Telephone Company, an Alaskan elec-
tric and telecommunications utility, determined a need for a
terrestrial microwave communications network within its
strategic plan to serve the ongoing demands of its customer
base to deliver voice and data communications needs with-
in Southeast Alaska. Although the industry trend is to
develop extensive fiber optic networks for long haul appli-
cations, this was neither practical nor economical in this
geographically diverse region of Alaska. Some villages
served with broadband services have less than 100 year
round inhabitants. Due to the isolation of these communi-
ties, reliable communications services are vital for Internet
access, telemedicine and distance learning applications.
The project was developed and constructed by the AP&T
Wireless division.

Any communications network is only as good as its
weakest link, and in many cases this is reliable grid power
with associated backup systems including auto starting AC
generators and associated battery systems. This is a diffi-
cult and operationally intense task for any telecommunica-
tions carrier, but applying this concept to mountain top
sites in Southeast Alaska is especially difficult. The aver-
age elevation for various AP&TW communications sites
are 3,000 feet and they are exposed to severe wind and
icing conditions from the Pacific Ocean air currents and
their rapid rise caused by the mountain ranges. This can
cause conditions where it is difficult if not impossible to

safely travel to a site via helicopter (as there are no roads) to restore power or make other repairs. 
To achieve minimum 99.999 percent availability of the communications system, fully discrete, redundant power systems are a must. In

addition, the battery systems within this environment must be capable of sustaining the communications site for an extended period of
time. In this case, a seven day minimum reserve time is required. In order to achieve this, AP&T employ load management techniques,
including load shedding in sequence from non critical, sub critical and critical loads. 

AP&T ccontinued oon ppage 44

News iin BBrief

Saft WWins $$170 MMillion MMaximum CContract wwith tthe UUS DDefense
Logistics AAgency 

Saft has been awarded a major multi-year contract by the US Defense Logistics Agency
(DLA) to supply the US Army, Navy, Air Force and Marine Corps with BA5590 lithium sul-
fur dioxide (Li-SO2) batteries. The terms of the contract include Li-SO2 batteries for several
portable military applications such as communications and electronics systems. The contract
with DLA is an indefinite quantity contract with a two-year base period for an amount of up to
$64 million and three one-year option periods for a total contract value of up to $170 million. 

NREL JJoins AA123Systems tto IImprove AAdvanced-VVehicle BBatteries
The US Department of Energy's National Renewable Energy Laboratory (NREL) and

A123Systems have teamed up to support the battery-maker's effort to develop more powerful
and longer lasting batteries for hybrid-electric vehicles. The Laboratory and the battery-maker
have signed a three-year, Cooperative Research and Development Agreement to examine and
develop new techniques to improve thermal management in advanced transportation batteries.

EnerSys AAwarded $$13 MMillion iin SSubmarine BBattery CContracts 
EnerSys has been awarded contracts for submarine batteries worth more than $13 mil-

lion. The batteries are scheduled for delivery over the next several years. The orders were
received from HDW, the German shipbuilder and are for the supply of submarine batter-
ies for propulsion power on diesel electric vessels with several navies worldwide. The
contracts include the supply of the batteries as well as the ongoing maintenance and tech-
nical support for the customers. 
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New BBattery DDemonstrates EEvolution oof PPower
For NNetwork PPower AApplications

Exide Technologies has introduced the Absolyte GP, the
company's latest addition to its stand-by power product family
of valve-regulated, network power batteries. Engineered, mar-
keted and sold by Exide's GNB Industrial Power Business, the
Absolyte GP incorporates a technologically and environmental-
ly-advanced design that delivers a 20 year design life with
enhanced cycling performance, a key attribute to support photo-
voltaic, wind turbine and other renewable energy initiatives.

The Absolyte GP is designed to support a wide range of net-
work power applications, including telecommunications, unin-
terruptible power supply, alternative energy, outside plant, rail-
way and utility/switchgear. The Absolyte GP will be a direct
replacement for the Absolyte IIP.

One critical objective of the R&D surrounding the Absolyte
GP was to create an industrial power product that supports envi-
ronmental sustainability. To address that objective, the Absolyte
GP is designed with a patented, proprietary alloy that reduces
the content of heavy metal in the finished product, making it
easier than ever to recycle spent batteries. In addition, the bat-
tery is manufactured with an increased ratio of recycled materi-
als compared to previous generations. 

The improved design of the Absolyte GP offers a number of
additional environmental benefits, including a 75 percent lower
float current compared to previous generation products that will
result in reduced energy consumption and reduced heat genera-
tion. This would be a significant benefit for large users, both
telecom and data centers, who are looking to reduce energy
costs required to maintain and cool battery rooms. In addition,
the Absolyte GP can provide more than 1,200 cycles at 80 per-
cent depth of discharge, and significantly more cycles for more
shallow discharges. These attributes make the Absolyte GP
well suited to photovoltaic and other alternative energy applica-
tions that require routine cycling.

E-OOne MMoli IIntroducing NNew LLi-IIon BBattery ffor
Power AApplications

E-One Moli Energy Corp. has released its new generation of
high power lithium-ion battery. E-one Moli uses advanced
spinel technology to develop a new formula of high power lithi-
um-ion battery. The new generation of manganese (spinel)-
based lithium-ion battery features great rate capability and
improved cycle life.

The new high power battery offers a capacity retention rate
of more than 80 percent after 1,200 cycles and improved safety,
even under harsh environments. With the advanced spinel tech-
nology, E-One Moli provides the industry with a new level of
power source that promises high power density, safety, long
cycle life and low material cost. 

Blue SSpark TTechnologies UUnveils IInnovative
Printed BBattery DDesigns

Blue Spark Technologies, a supplier of thin, flexible printed
battery solutions, now offers two additional battery designs that
expand potential markets and product development possibilities
for the company's eco-friendly, carbon-zinc printed battery tech-
nology.  The new battery designs are variations on the compa-
ny's ST (standard) series of thin battery solutions and were
developed in response to customer needs for customized low
voltage power sources to power new and existing products. 

Blue Spark's two new battery designs can be integrated into
the design, manufacturing and packaging of a vast array of
products easily, affordably and with reliable results. 

The industry's thinnest printed battery currently in produc-
tion, the UT series batteries, are extremely flexible, even under
high duty levels.  The lower laminate profile (as thin as 500
microns ~ 0.020 inches) makes the UT series well suited to a
wide variety of  thin form factors including  transit tickets, loy-
alty cards, "smart cards" and RFID smart labels. Blue Spark has
been working with a variety of printed display and electronic
ink manufacturers to create some truly innovative new products
and applications ranging from gaming to financial transactions. 

Blue Spark UT batteries are available in a variety of shapes
and sizes.  Typical standard form factors are 1.5 V and can
deliver approximately 12 mAh of energy.  Overall voltage, stor-
age capacity and thickness can be adjusted according to individ-
ual customer's power requirements.  

The Blue Spark HD (high-drain) series is designed to provide
an extra boost of power in applications requiring higher peak
current delivery, the HD series offers about 5x greater peak
drain current than Blue Spark's ST series. They are well-suited
for use in applications involving transmission of power to an
LED, display, sensor, speaker or other electronic device. 

Batteriess ccontinued oon ppage 44
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New Batteries on the Market

Micro Power has manufactured a new, custom li-ion battery
pack specifically for Vocollect Healthcare Systems' AccuNurse
voice-assisted care system for the long-
term care industry.

The battery pack uses a single prismatic
li-ion cell.  The cell is a 103450 configura-
tion, provides 2.0 amp-hours of capacity,
and complies with the IEEE 1625 Standard
for Rechargeable Batteries for Portable
Computing.  The battery pack gives health-
care providers a full shift of mobility while
administering personalized resident care
and reporting daily activities with simple
voice cues through their headsets.

AccuNurse opens a two-way dialogue between care staff and
the resident information they need to provide the best care pos-
sible.  With simple voice requests, staff can hear plan-of-care
details and document activities as they are completed, using the
most natural form of communication available: voice.

"The healthcare industry continues to improve mobility of

both healthcare workers and patients to increase quality of
care and efficiency.  The AccuNurse system is a perfect

example of enabling healthcare workers to
offer faster and more personalized resident
care," said Jeff VanZwol, marketing man-
ager for Micro Power.  "Using our expert-
ise in the medical field, Micro Power pro-
vided Vocollect with a portable and reli-
able battery pack for this application."

Micro Power is a Food and Drug
Administration (FDA) registered and ISO
9001:2000 certified supplier of custom bat-
tery systems for portable mission-critical
equipment.  The company serves the

portable medical equipment markets, Automatic Identification
and Data Collection (AIDC) markets and commercial military
markets.  The company's battery systems power close to 70 per-
cent of all portable Automated External Defibrillators (AEDs)
in the market today.

Micro PPower SSupplies CCustom BBattery PPack ffor VVocollect HHealthcare SSystems

BBaatttteerriieess iinn AAccttiioonn



The batteries are well suited for power-hungry RFID applications, such as active or
real-time location systems (RTLS). In addition, their customizable, symmetric design
allows for non-rectilinear shapes, such as might be used in transdermal drug delivery
patches, wound care and such novelty items as greeting cards with miniature speak-
ers.  Typically, peak current delivery can be in the area of 6 mA and beyond, depend-
ing on individual application's circuit requirements. 

Blue Spark HD batteries are available in a variety of shapes and sizes.  The new
cells feature 1.5 V battery chemistry and overall energy storage capacity similar to the
Blue Spark ST series.  

All Blue Spark carbon-zinc printed batteries offer a significantly thinner pro-
file than standard button or coin batteries.  Plus they are "green" and disposable,
fully meeting the European Union's RoHS (Restrictions on Hazardous
Substances) directive. 
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AP&T ccontinued ffrom tthe ccover
This is achieved with an Argus power
system CXCP controller and associat-
ed low voltage disconnects. In addi-
tion, they utilized remotely open or
close battery disconnects on the bat-
tery strings. There is no augmentation
to the battery systems, photovoltaic
panels or wind power is not practical
in the extreme operating environment. 

In spite of the load management
system, a seven day reserve time
requires significant Ah capacity, even for a relatively small load. Battery plant
design was outsourced to Reeve Engineers of Anchorage, Alaska. 

VRLA (valve regulated lead acid) batteries
were specified primarily due to past opera-
tional and logistics experience and practical
considerations. It was possible to get a higher
density of Ah/cu ft within limited space, spill
resistant (important for helicopter sling loads)
and simplified modular construction meant
achieving UBC seismic zone 4 installation
versus a wet cell design. A caveat to VRLA's
are their susceptibility to thermal overload
conditions. As a safety measure, temperature
probes were installed on each battery string
that controls rectifier output in the event of a
thermal condition. Also, plate inspection is
impossible due to the opaque plastic jars.
Specific gravity measurements are not possible
due to the sealed design. 

As a general rule, battery strings within
remote sites across Alaska do not get the
amount of regularly scheduled maintenance
they require, primarily due to economic factors
(it can cost as much as $3,000 to charter a flight
to some areas) and many cases the lack of a
controlled environment. State wide, AP&T
operate more than 30 sites and have developed
experience with various battery types and man-
ufacturers. Out of this experience, the Deka
Unigy II AVR series works best compared to
other manufacturers they tried. Specifically,
they selected the 3AVR95-33 series. The instal-
lation is straightforward. Some "burping" of the
cells were necessary to eliminate case bulging.
This was due to the rapid elevation change dur-
ing transport (sea level to 3,000 feet). Initial
tests were made, a freshening charge was
applied, then put into service. 

In the November of 2007 AP&T got their
first opportunity for a practical test of the sys-
tem. They lost all AC power generation to a
faulty fuel system pump design. Of course, the
weather was lousy. The site lasted 12 days on
batter backup until the weather cleared and
crews dispatched. Like so much of what they
have to do, it was trial by fire.

For more information, please contact 
Tom Ervin, General Manager, Telecom

Engineering, AP&T at tom.e@aptalaska.com.

http://www.infowebcom.com


RedHawk EEnergy SSystems, LLLC
Introduces AAdvanced PPortable
Battery DDischarge TTesters 

RedHawk Energy Systems, LLC and
Microlynx Systems have teamed up to develop
the RH1 and RH2 series portable battery capaci-
ty testers. The RH1 and RH2 series provide
enhanced capabilities and features in a conven-
ient and economical package. The RH1 and RH2
series testers are designed to test batteries that
are in-service as well as batteries at the shop or
laboratory. While testing in-service batteries the
tester isolates the battery being tested from the
charger and the load, measures its performance
and then automatically reconnects the battery to
the system. 

The RH1 tester is suitable for many applica-
tions with its constant current discharge mode
and user adjustable discharge rates and termi-
nation conditions. The RH2 tester is more
capable with constant power and constant
resistance test modes, 100 hours of internal
memory and a Kelvin connection capability.
Both models are powered by the battery being
tested, auto-adjust to the battery voltage and
can discharge at up to 500 W or 50 A. Both
models are packaged in a compact, durable
aluminum case designed to withstand the rig-
ors of field use and with its integrated carry
handle, transporting the tester is easy. 

Xtreme CCharge IIntroduces 
Dual-SStation 112-VVolt 
Maintenance CCharger 

To better service those needing to charge and
maintain more than one battery at a time,
PulseTech Products Corp. has introduced the
Xtreme Charge X2, a ruggedly designed dual-
station 12-volt maintenance charger. 

Most households employ multiple 12-volt bat-
teries used in automobiles, light trucks, motorcy-
cles, boats, lawn and garden tractors and off-
roaders. In situations like these, use of a single-
station maintenance charger, although possible,
requires more user intervention to support the
ongoing needs of today’s power hungry and sea-
sonally used vehicle batteries. 

In addition to providing dual station service
to maintain and charge 12-volt batteries,
Xtreme Charge X2 would equally apply to
many dual battery 24-volt systems, which are
composed of two 12-volt batteries connected in
series. Potential uses would include generators,
transit, tour and/or charter buses, private
coaches, heavy trucks, off-highway/construc-
tion equipment, fork and scissor lifts and alter-
native energy applications. 

The CUL approved Xtreme Charge X2 is
designed to be a maintenance charger for any
type of 12-volt lead-acid battery. Like its single

station sibling the XC100, during the initial connection,
Xtreme Charge X2 automatically determines the appro-
priate rate of charge based on the battery’s specific size
and condition. It tests the battery continually for as long
as it is connected to the charger to determine the opti-
mal bulk or float charge rate. The test step also incorpo-
rates a Bad Battery indication if it determines the bat-
tery is either faulty and cannot be re-charged or is
below 7 volts. 

As part of the five-stage charging process, Xtreme
Charge X2 continually pulse charges to minimize the
size of lead sulfate crystals allowing the battery to
accept as much charge as possible. This patented
process ensures that new batteries will stay in like-new
condition while dramatically improving the performance

and life expectancy of older batteries. 
The Xtreme Charge X2 works with all types and

sizes of 12-volt lead-acid batteries including standard
flooded, AGM, gel and maintenance-free (from less
than 10 Ah to over 150 Ah). The Xtreme Charge X2
features four built-in wall-mount tabs and includes
two fuse-protected quick-disconnect battery clamps
and lugs, important safety instructions and a quick-
start guide. 
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Introducing a new product? Send
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Director of Content, at
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ECOtality’s eeTec LLaunches NNew MMinit-CCharger SSC FFast-CCharger 
Electric Transportation Engineering Corp. (eTec), a

wholly owned subsidiary of ECOtality, Inc., a renew-
able energy company, has received UL approval for its
new line of Minit-Charger SC battery fast-charge sys-
tems. Utilizing Minit-Charger’s patented advanced
algorithm technology, the SC Charger is a compact and
cost-effective fast-charging system that serves a variety
of material-handling-equipment applications. 

The SC Charger is a high-frequency, single-con-
nector charger designed for medium and heavy duty
applications. Providing up to 250 amps of output, the
SC Charger can fast-charge battery systems of 36
volts or lower four times faster than convention
charger. The SC Charger features a light and compact
design that allows for the system to be pole or wall
mounted in order to save valuable floor space and
allows better cable management. The SC Charger
also features advanced data collection capabilities, including the patented Minit-
Trak fleet and system data management system, which provides the most compre-
hensive performance evaluation of a battery’s state-of-health and state-of-charge
and automatically adjusts its charging rates to increase and maximize battery life. 

Coulomb TTechnologies AAnnounces NNew SSmart CCharging
Infrastructure ffor PPlug-iin VVehicles 

Coulomb Technologies has introduced a smart charging infrastructure for plug-in
vehicles. Coulomb has developed a complete solution targeting plug-in vehicles
including extended range electric vehicles, plug-in hybrid vehicles and battery electric

vehicles. Coulomb’s
ChargePoint Network includes
public charging stations, a con-
sumer subscription plan and
utility grid management tech-
nology for electric utility com-
panies to smooth electrical
demands on the grid. 

Coulomb’s ChargePoint
Network integrates three
unique components into a scal-
able, cost-effective solution. At
the edge of the ChargePoint
Network are Smartlet charging
stations that are individually
controlled through the wireless
Smartlet Communications

Network and the ChargePoint network operating system. Coulomb’s core technology
includes the elements required to build and enable a smart charging infrastructure for
plug-in vehicles. 

The Smartlet charging stations perform bi-directional energy metering and control,
user authentication, and 802.15.4 wireless local area network technology, which
enables a subscription model through communication with a data center. 

The ChargePoint network operating system (NOS) manages the Smartlet charg-
ing stations through the Smartlet communications network. The ChargePoint net-
work also provides Web portals for subscribers, hosts and utilities. Functions
include user authentication, access control, energy flow control, location manage-
ment, utility company policy administration, user portal, host property portal, utili-
ty portal and GPS system interface. 

Fully AAutomatic BBattery CChargers ffor BBackup GGenerators,
PLC RRemote SSignaling, AAutomated GGate EEntry SSystems aand
Telecommunications BBackup SSystems

The ACL series for 12, 24 and 36 volt lead acid battery systems is a line of
fully automatic battery chargers from
Japlar Group, Inc., that can be left on bat-
teries indefinitely and used with any type
lead-acid batteries. They are available in
stationary and portable designs. These
models have output voltage temperature
compensation, output current limiting,
reverse polarity and short circuit protec-
tion and a low battery voltage start feature
that requires 3 VDC. All units are built to
UL1012 or UL1236 (approval pending)
and the meter-equipped units meet the
requirements of the NFPA110 Standard for Emergency and Standby Power
Systems 2005.  The optional Alarm Control Module detects and activates Form C
relay contacts (2 amps open and closed loop systems) for low battery voltage,
high battery voltage, open-circuit between the charger and batteries, AC power
loss and battery charger failure.  

HES SSeries 3301 PPower SSystem
Hoffman Engineered Systems (HES), a manufacturer of power control systems,

has introduced a new product certified for use in the medical industry to manage
power in mobile applications. The HES series 301 power system is designed to
manage 12 volt sealed lead acid batteries most commonly found in mobile medical
carts and workstations. It provides comprehensive battery management that allows
optimum battery charge and optimum battery life while automatically detecting
and avoiding safety issues such as overheating, out gassing and faulty batteries;
very important criteria in medical environments. The user's burden is also reduced
by using a simple display, either dedicated or through a GUI interface to the sys-

tem PC, to display key information including
time remaining to charge/discharge, rather than
traditional green/yellow/red indicators.  

The 301 Power System is designed specifical-
ly for mobile applications requiring full
charge/discharge cycles. The power scheme is
significantly different than those used by UPS
based systems that remain fully charged awaiting
a power loss event. UPS based systems are
designed for ensuring the survival of the equip-
ment for a short period of time and to provide a
graceful shut down. Fully mobile products
require a different design as they must operate as
long as possible and provide a graceful shut
down when required. The charge time in a
mobile product charging system is therefore opti-
mized to provide a complete battery charge in
the shortest available time without danger or
reduction in life of the battery.

The Series 301 Power System is also designed
to allow power to be used directly from the bat-
teries regulated as DC rather than converting it
to AC. This eliminates the efficiency loss due to
the DC/AC conversion and therefore extends run
times significantly. Since the system eliminates
the use of AC power directly from the wall, as
with UPS based systems, the power is inherently
isolated and diminishes many safety concerns.
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TI BBattery CCharger AAchieves FFaster, CCooler CCharging iin MMobile
Phones aand PPortable EElectronics

Texas Instruments, Inc. (TI) has introduced a 3-MHz, switch-mode battery charge
management integrated circuit (IC) for portable electronics that can be charged from

an adaptor or a USB port. The  2 mm
by 2 mm switching charger, the
bq24150, significantly improves
charge time, reduces power dissipa-
tion and cuts board space in half com-
pared to typical implementation with
linear chargers. 

TI's bq24150 device with integrat-
ed 1.25-A FETs is the industry's
smallest I2C programmable buck-
charger solution, providing maximum
battery charging performance and
design flexibility in USB-powered
applications, such as smart phones,

portable media players or other consumer electronics. The 3-MHz charger requires
the use of a 1-uH inductor and small ceramic capacitors, resulting in a solution size of
7.6 mm by 10.4 mm. The bq24150 also features a reverse boost USB On-the-Go
(OTG) mode that generates a voltage supply to power accessories that are plugged
into a mini-USB port, eliminating the need for another discrete device. 

The bq24150 fully complies with USB charging standards. The device can achieve
high peak efficiency of up to 92 percent, while supporting a USB battery charging
current up to 900 mA. This speeds the charging rate without exceeding the 500-mA
input current limit mandated by the USB standard. In addition, the bq24150 signifi-
cantly reduces power dissipation, as compared to linear charging, making it well suit-
ed for high-performance, ultra-space constrained applications.

The device's USB-friendly boot-up sequence allows the charge IC to boot

autonomously, which helps replenish deeply discharged batteries. In addition, the
bq24150 features input current sensing and offers multiple programmable charge
parameters through an I2C communications interface. 

The bq24150 charger is available in a 20-ball, 2 mm by 2 mm chip-scale package.
Suggested resale pricing in 1,000-piece quantities is $2.00. 

Microchip TTechnology DDebuts UUSB/AC LLoad-SSharing LLi-IIon/Li-
Polymer BBattery CCharger

Microchip Technology, Inc. has released the MCP73871 charge-management
controller-a Li-Ion/Li-Polymer charger with an intelligent charge management fea-
ture that enables simultaneous AC-
DC-adapter or USB-port charging
and powering of devices. The sin-
gle-chip charger features an inte-
grated pass transistor, and numer-
ous battery and termination-volt-
age options-making it well suited
for complex, space-constrained
portable applications.

By enabling electronic devices to
be simultaneously powered and
charged via either an AC-to-DC
adapter or through a USB port, the
MCP73871 charge-management
controller simplifies the charging
and powering of today's portable electronic devices. With highly accurate voltage reg-
ulation of 0.5 percent, the new charger extends battery life by allowing the battery to
be charged closer to its optimal limit. 
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Additionally, with its integrated pass transistor, the charger eliminates the need
for an external FET, and only a few small passive components are necessary.
This results in smaller, less complex and less expensive designs. The MCP73871
charger is available in a 20-pin, 4 mm by 4 mm QFN package, for $1.28 each in
10,000-unit quantities.

AnalogicTech's NNew PPower MManagement IIC SStreamlines
Mobile GGPS, PPMP DDesigns        

Advanced Analogic
Technologies, Inc.
(AnalogicTech) has introduced
the AAT2603, a new highly
integrated power management
IC targeted at mobile GPS
devices, portable media players
(PMPs) and other handheld
mobile systems operating off a
single lithium-ion battery.
Offering maximum design
flexibility, the new device inte-
grates six power functions,
including two step-down con-
verters and four LDOs, each
with its own independent
enable pin, in a small 4 by 4 mm TDFN package. 

The AAT2603 operates off a 2.7 V to 5.5 V input range and offers high effi-
ciency across the entire load range. Delivering with 200 mV of head room, the
first step-down converter supports functions requiring high output current and low
dropout voltage. The second step-down converter supplies 600 mA and adds a
two-step dynamic output voltage capability to match the needs of common system
processors. The converter dynamically shifts between the two output voltages by
toggling the SELB2 pin. 

Four LDOs supply power to a variety of system functions. Two LDOs deliver
200 mA and are designed to power noise sensitive circuits. The second pair of
LDOs offers 400 mA output. Each of the four LDOs consumes 50 µA of quies-
cent current.   

The new IC also features multiple protection circuits including those for short-
circuit, over-current and over-temperature protection. The AAT2603 is qualified
across the -40°C to 85ºC temperature range. It is available in a Pb-free,  28-pin, 4
by 4 mm TQFN package. The device sells for $1.64 in 1,000 quantities. 

New MMulti-CCell, MMulti-CChemistry BBattery CCharger CController iin aa
Compact PPackage 

Linear Technology Corp. has introduces the LTC4009, a fast-charge 4 A capa-
ble, high efficiency switchmode battery charger controller for multiple battery
chemistries which minimizes power dissipation without compromising board

space. The LTC4009 sup-
ports li-ion/polymer,
NiMH, NiCd and sealed
lead acid battery
chemistries in multi-cell
configurations. AC adapter
current limiting maximizes
the charge rate for a given
fixed input power level,
allowing the end product to
operate at the same time
the battery is charging
without complex load man-
agement algorithms. The IC
operates from input volt-

ages up to 28 V and is intended for applications including portable computers,
portable instruments and battery backup systems.

The LTC4009's synchronously rectified, buck switching topology drives all n-
channel MOSFETs and enables efficiencies as high as 90 percent at 4 A. Final
float voltage accuracy is specified at ±0.5 percent and charge current is program-
mable with accuracy of ±4 percent. The LTC4009's quasi-constant frequency
PWM architecture guarantees no audible noise operation and minimizes filtering
needs, while the high operating frequency of 550 kHz allows the use of small
inductors and capacitors. Improved non-overlap control keeps efficiency high as
external power FET turn on/off times may vary with temperature and supplier.
The LTC4009 consumes <20 uA in shutdown, increasing battery run time in
portable applications. For safety and autonomous charge control, the IC includes
battery float voltage over-voltage protection, reverse charge current protection,
charge current monitoring, soft start, AC adapter present indication and current

limit indication.
The LTC4009 is housed in a 20-lead, low-profile (0.75 mm) 4 mm by 4 mm

QFN package. It is guaranteed for operation from 0°C to 85°C ambient temperature.
Pricing starts at $2.95 each in 1,000-piece quantities. 

Highly IIntegrated PPower-MManagement IIC ffor DDDR CCache-
Memory BBattery BBackup 

Maxim Integrated Products has introduced the DS2731 integrated power-man-
agement IC (PMIC) for DDR cache-memory backup. This PMIC integrates a sin-
gle-cell Li+ charger, power-steering system to control switchover between sys-
tem power and battery power, and a 2 MHz synchronous buck regulator that reg-
ulates the DDR memory supply. This level of integration eliminates more than
15 separate components in existing solutions, thus saving both cost and space.
The DS2731 is compatible with the PCI Express 12 V power rail in DDRII and
DDRIII, and is therefore well suited for RAID server/system memory cards, as
well as RAID on motherboard (ROMB) and modular RAID on motherboard
(MROMB) systems.

Integrated charge FETs enable the DS2731 to fast charge a single Li+ battery
cell at a rate up to 1.5 A from a 12 V supply using the constant-current, constant-
voltage (CCCV) charge method. The charge rate, charge voltage and safety timer
length are all user definable through external resistors, which increases implemen-
tation flexibility. Additionally, the DS2731 monitors charge status and reports
results through three dedicated pins that can be used to drive LEDs.

An auxiliary supply voltage or battery provides the supply voltage for the
cache-memory system. If the auxiliary supply falls below 2.93 V, an internal com-
parator switches the supply from system power to battery power. This switchover
occurs through internal power FETs, and is implemented as a break-before-make
sequence to prevent current from flowing between the battery and the auxiliary
supply. The DS2731 automatically switches back to auxiliary supply when the sup-
ply rises above a 3.03 V threshold.

The DS2731's buck regulator provides up to 450 mA to the DDR cache memory
to maintain operation. At light loads, the regulator operates in burst mode for max-
imum efficiency. To prolong battery life, all nonessential functions of the DS2731
are disabled while it supplies holdup current to the cache memory. Additionally,
when the battery voltage drops below a user-programmable threshold, the IC goes
into very-low-power standby mode.

The DS2731 is available in a lead-free, 28-pin TSSOP package with exposed
pad. Prices start at $4.23 (1,000-up, FOB USA).

Enpirion PPower SSupply SSets NNew PPower DDensity BBenchmark
Enpirion has released the availability of a 9 A DC-DC converter that sets a new

standard for power density by delivering over 76 watts per square inch (over 11 watts
per square centimeter). The EN5395QI
features Enpirion’s proprietary integrat-
ed-inductor technology and ultra-high
switching frequency, enabling the
PwrSoC (power supply on a chip) to
achieve high noise immunity with a
very small footprint. The part also offers
two options for setting the output volt-
age, providing the utmost flexibility for
the user.   

Enpirion’s 9A synchronous buck
PWM (pulse-width modulation) DC-DC
converter integrates the inductor, MOS-
FETS, and controller into a 10 by 12 by
1.85 mm package. The part requires as
few as five external MLCC capacitors for a complete power management solution,
with a total footprint of 250 sq mm. The EN5395QI delivers up to 30 watts of contin-
uous output power, and achieves up to 93 percent efficiency.

In addition to small footprint, low part count, and low noise, the EN5395QI simpli-
fies design as a result of output voltage scaling. Output voltage is programmed using
a 3-pin voltage-ID (VID) input, allowing designers to choose one of seven pre-pro-
grammed output voltages. This allows developers to conserve power by optimizing
the part’s output voltage to each specific load requirement. It also provides the flexi-
bility to use the same device for multiple solutions that require different output volt-
ages. Increasing load current capacity is also simple; two to four devices can be
placed in parallel to provide a single load with up to 36 A of output current.
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Hydrogen DDetector HHits tthe MMarket ffrom SStorage BBattery SSystems
Storage Battery Systems, Inc. has recently introduced

the SBS Hydrogen Gas Detector  (HDGI) designed to
provide dissipation and warning before any concentra-
tion from lead-acid storage battery reaches the lower
explosive limit (LEL) of 4 percent.

The hydrogen gas monitor is a prerequisite component
for any flooded wet cell vented lead acid battery room.
It is also required for any flooded nickel-cadmium sys-
tem that also produces hydrogen. The HDGI offers visu-
al and audible signals, as well as a dry contact closure
when the concentration of hydrogen gas reaches a level
of caution and another as it clears the pre-explosive haz-
ard threshold level. The HDGI represents affordable
insurance for the safety of a battery room that even the
most modest due diligence would demand.

Advanced DDesign 99-VVolt IInsulated BBattery SStraps 
High performance and pre-wired 9 volt insulated battery straps, designed to con-

nect most 9 V batteries in series or in parallel, are available from Keystone
Electronics Corp.

Keystone's Premium design is made of molded polyethylene or rigid fiber that
incorporate quality insulators and sturdy phosphor bronze or spring steel, nickel-
plated, snap-on connectors. Available in "T" or "I" configurations, these straps
provide greater dependability while featuring soldered-in #26AWG red and black
wire leads. Shielded types, which reduce short circuit and contact tampering
potential, are also offered.

A cost-saving alternative, the company's Economy group features a similar design
and is available in "T" or "I" configurations. Fully insulated, these have brass, nickel-
plated contacts with a molded ABS or vinyl covered bases. Wire lengths are 4.00,

6.00 or 8.00 inches. Lead lengths are in red and black.
The third style is a pre-wired "Dual" battery strap which connects 9 V batteries in

parallel.  These are manufactured with fiber bases and have steel, nickel-plated con-
tacts.  Featured are pre-tinned #22AWG red and black leads; and wire lengths of  7.00
inches length, soldered-in for enhanced reliability.

Enfora RReleases UUltra LLow PPower WWireless PPlatform
Enfora, a supplier of intelligent wireless networking solutions, has introduced

the Enabler Low Power Platform (LPP). This new platform provides developers
with a wireless solution that can extend battery life from 30 days to as much as 18
months. With the ability to support and manage extended battery life, the Enabler
LPP platform is purpose built, supporting applications that track mobile enterprise
assets, vehicle fleets and a host of other equipment in a variety of vertical markets. 

"This new platform is a great fit for anyone who needs to track and manage
remote mobile assets, but is concerned with the very limited battery life of current
devices," said Brian Murphy, vice president, worldwide sales, Enfora. "This new
platform represents a major leap in battery performance, potentially extending the
battery life of asset tracking devices by several orders of magnitude."

The Enabler LPP is a network edge wireless IP platform that combines global
wide-area GSM/GPRS wireless and GPS location capabilities in an embeddable
form factor that boasts a <10 µA system idle. The development tools and embed-
ded software environment for the Enabler LPP bring together the key hardware and
software elements required to enhance the rapid development of business critical
applications. Utilizing a programmable rules engine, network router, along with
unique control and automation capabilities, the Enabler LPP simplifies the deploy-
ment, operation and remote management of devices. The LPP developer tools pro-
vide a unique interface to actively manage all aspects of power consumption on
the device ensuring extended battery life.
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Emerson NNetwork PPower LLaunches aa
High EEfficiency AAC-DDC PPower SSupply

Emerson Network Power has launched a high effi-
ciency 100 to 150 watt AC-DC supply that features
both ITE and non-patient contact and non-patient crit-
ical medical safety approvals. The new LPS103-M
power supply is a compact open-frame design.
Measuring 2 by 4 inches, with a height of 1.29 inches,
it has a typical full load efficiency of 88 percent and a
power density in excess of 14 watts per cubic inch.
The supply is primarily intended for use in informa-
tion technology equipment and light industrial sys-
tems, as well as for equipment intended for non-
patient contact and non-patient critical use in low
power medical, dental and laboratory applications.

The LPS103-M features a universal 85 to 264 VAC
input, enabling it to be used anywhere in the world,
and is also capable of operating from a 120 to 300
VDC input. The power supply produces a tightly reg-
ulated main 12 VDC output, together with an isolated
12 VDC fan output; the latter is rated at 1 A, while
the main output can deliver up to 8.3 A continuously
with convection cooling, or up to 12.5 A continuously

with 30 CFM forced air cooling. The main output can
be adjusted over the range 10.8 to 13.2 VDC, and
remote sense facilities are provided to compensate for
a drop of up to 0.5 V between the output terminals
and the load.

Active power factor correction is employed to min-
imize input harmonic current distortion and ensure
compliance with the international EN61000-3-2 stan-
dard, the LPS103-M has a power factor of 0.99 typi-
cal. The power supply has a maximum safety-ground
leakage current of 275 µA, and the main output has a
hold-up time of 16 ms minimum when the supply is
fed with a 120 VAC input and is delivering 150 watts
of output power.

LPS103-M power supplies are comprehensively
protected against overvoltage, overtemperature and
short-circuit conditions, and feature a power fail sig-
nal for remote monitoring purposes that will change
state at least 6 ms before the main output loses regula-
tion. The power supplies have a full load ambient
operating temperature range of 0°C to 50°C without
de-rating and can cold-start from temperatures as low
as -20°C. Between 50°C and 70°C, the output should
be derated by 2.5 percent per degree.

SL PPower EElectronics 112-WWatt EExternal
Power SSupply MMeets HHighest EEnergy
Star aand EEISA SStandards

SL Power Electronics has released a new 12 watt
external power supply family that meets both the
Environmental Protection Agency's Energy Star Level
IV criteria and the new Energy Independence and
Security Act of 2007 (EISA) requirements. The new
PW149RB series is compact, measuring 3.35 inches

by 1.81 inches by 1.30 inches. It is available in desk-
top styles with a single output of 10 to 12 watts in
eight different voltage models. 

The series features a 100 to 240 VAC universal input
and an impact resistant polycarbonate enclosure. It is
also available in wall mount configurations for North
America, Japan, the United Kingdom and Europe.   

Available in eight voltage models ranging from 5 to
48 volts, all PW149RB models can be modified to
meet unique power or connectivity requirements. SL
Power Electronics also can design a completely cus-
tom solution to meet specific OEM requirements and
private-label marking needs. The new standard series
is priced at approximately $7.50 in OEM quantities.

UPS ffor IIndustrial AApplications
The Quint DC UPS from Phoenix Contact ensures

uninterruptible 24 VDC power to mission critical
devices, even in the event
of a power outage.  The
device has long-life lead
acid batteries that provide
long buffer times at high
currents. 

The UPS is designed to
be powered by a Quint 24
VDC power supply. With
its narrow, modular form
factor, the Quint DC UPS is
easy to mount in the con-
trol cabinet.  It features
remote battery diagnostics,
remote status contacts and
timed shutdown.  
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The Plainfield Community School District
202 (PCSD) is a 64 square-mile Illinois pub-
lic school district serving the communities of
Plainfield and parts of Joliet, Naperville,
Romeoville, Bolingbrook, Shorewood, Will
and Kendall counties, located approximately
35 miles southwest of Chicago. Russell
Moore, PCSD's Network Manager, oversees
a network infrastructure that supports 30
buildings with more than 29,000 students
and 3,100 staff members. Moore recently
upgraded the local networks of three schools
and chose Tripp Lite products to protect and
support the critical equipment and data that
administrators, faculty and students rely on
to keep PCSD running efficiently.  

"We serve one of the fastest growing
communities in the nation," said Moore.
"It's imperative that our network is consis-
tently functional and productive. We sim-
ply can't afford downtime, equipment damage or data loss."

PCSD is experiencing a huge growth spurt, taking the
school district (with a combined total of more than 30,000
students and staff-equivalent to a major university campus)
to an estimated 60,000 students and faculty in 55 buildings
by 2020. Growth is what defines the school district, and
Moore is responsible for ensuring the network equipment-
such as phones systems, servers, alarm systems, patch pan-
els, routers, PCs and wireless connections-can support it. If the network were to go
down, PCSD would face consequences that would severely hinder the educational
productivity of the school district. 

Moore chose Tripp Lite to play an integral role in the improved network power
protection and connectivity plan. 

"We rely on Tripp Lite's SmartOnline SU1500RTXL2Ua UPS systems to protect

the network equipment, and Tripp Lite Surge Suppressors to protect and distribute
power from the UPS to individual devices," said Moore about the new setup. "Plus,
Tripp Lite Category 6 cabling is used for all the network patch connections in the
MDFs and IDFs."

The SU1500RTXL2Ua is a 1,500 VA on-line UPS system designed to safeguard
critical servers and network equipment from all power problems, including prolonged
blackouts, through a double-conversion process. It converts dirty incoming AC power to
DC, and then reconverts output back into full-time sine wave output. That cleaner out-
put helps protect and extend the life of PCSD's network equipment. It also protects
equipment from line noise and regulates overvoltages up to 138 V and brownouts to 65
V without using battery backup, so equipment gets continuous, converted power in all
conditions. In addition, the UPS removes harmonic distortion, fast electrical impulses
and frequency variations, a feature usually found on a more expensive system.

Each UPS system was fitted with an SNMP/Web card so Moore and his staff can
manage and control power remotely. Tripp Lite's PowerAlert software allows Moore
and his team control of multiple UPS systems from a centralized location. Each UPS

is also expandable with an optional battery pack, so the sys-
tems can grow along with the network-and the district.

Tripp Lite's Category 6 cabling provides PCSD with faster
data transmission speeds and supports a wide variety of
applications. Tripp Lite Power Strips, including the RS-
1215-RA 1U rackmount model, provide reliable AC power
distribution in a variety of styles with versatile mounting
options. Plus, Tripp Lite surge suppressors defend against
damage from power surges, spikes and line noise. 

"We liked that Tripp Lite surge suppressors come in many
different sizes and configurations," said Moore. "This gave
us the flexibility to adapt to different power protection

requirements throughout our network infrastructure."
Overall, the constant availability, flexibility and scalability of PCSD's network

means faculty and administration can productively focus on increasing the quality of
education for PCSD students.
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Ed Spears, Product Marketing Manager
George Oughton, Engineering Specialist
Eaton

First appearing at lower power levels, transformer-free uninterruptible power sys-
tem (UPS) designs have been around for about two decades. A vast majority of
designs below 30 kVA are now transformer-free, meaning that the UPS does not
contain power line frequency magnetics (transformers or inductors). This trans-
former-free design trend is moving up in power levels because power line magnet-
ics are both material and labor intensive, though the high frequency power process-
ing needed is technology intensive. Fortunately, advances in technology have
matured sufficiently to support improved value to the customer without sacrificing
needed reliability.

At higher power levels reaching above 30 kVA and now as high as 1,100 kVA, the
challenge is to switch high currents rapidly at high voltages without high losses or
excessive peak voltages. Over the last decade, high power insulated gate bipolar
transistors (IGBT) have matured enough to allow conversion frequencies of 10 kHz
and above without large sacrifices in efficiency at these higher power levels. In
addition, some creative control strategies permit further reduction of switching loss-
es to the point where the new transformer-free technology UPS is competitive with
the old technology UPS, even when measured in terms of system efficiency. 

Considering the basic topology of the legacy and new transformer-free technology
UPS powertrain, a phase-controlled rectifier, while efficient and cost effective, pro-
duces large harmonic input currents and reduced input power factor that is unac-
ceptable at many sites and incompatible with some generators. Large input induc-
tors and harmonic filters are needed to bring the harmonics down to 5 to 10 percent
total harmonic distortion (THD) and power factor (PF) up to >0.99 PF. These com-
ponents add cost and weight and increase footprint. In addition, they do not hold
THD down and PF up over a wide load range. They are typically effective only
above 60 percent of full load. At light loads below approximately 40 percent, the
input PF can actually become leading and will cause incompatibility with genera-
tors. The PF also varies with line voltage but is only specified at nominal line.

The transformer-free design with an IGBT rectifier inherently holds PF up and THD
down from 10 to 100 percent load. It is highly compatible with generators and
avoids the additional generator over-sizing commonly required with a phase-con-
trolled rectifier. These superior input characteristics are maintained over the input
voltage operating range. 

There are also battery management advantages of a transformer-free UPS. Note that
a half bridge converter can control battery voltage independent of bus voltage and
also allows a range of battery voltages (e.g. 192 through 240 cells) to be accommo-
dated. This converter also enables the battery to rest in an open circuit state to avoid
continuous ripple current and the accelerated aging (especially at elevated tempera-
tures) resulting from floating at a voltage significantly higher than open circuit volt-

age. With these additional capabilities, charging techniques can be more effective in
extending battery service life. 

An example of what is eliminated by using a transformer-free design is shown in
Figure 1. The output transformer, input line inductors, DC bus choke, output filter
inductors and input harmonic filter inductors are included. Not only is it very
heavy, but it is also a significant contributor to the size of the overall unit. The size
and obvious weight difference in legacy components versus new transformer-free
technology is visually apparent when the units are compared side by side.

It is important to compare the components of
a traditional legacy UPS to a transformer-free
UPS to understand the technology. It is also
important to understand the cost-saving bene-
fits of a transformerless UPS design, which
will ultimately impact an organization's bot-
tom line.

Space: Floor space in data centers costs on
average $600 to $900 per square foot annual-
ly; in places like Manhattan, it can cost
$1,500 per square foot. One of the top
requests from IT and facility managers is to
minimize the footprint of power protection
products so they can utilize floor space for
servers. Though it is not feasible to minimize
the size of batteries, removing transformers
from a medium to large size UPS can save as
much as 60 percent of space. This also
reduces the weight of the UPS by up to 50
percent, which can save thousands upfront on
shipping costs. 

Installation: A transformer-free UPS is
smaller and lighter compared to a legacy
UPS which can actually simplify the installa-
tion process. Companies often overlook the
installation process when considering pur-
chasing a UPS, but it is important to consider
how the UPS will physically be brought into
the building. For example, an elevator may
be weight rated for 2,500 lbs. but the UPS
module could weigh 3,000 to 5,000 lbs. This
oversight could result in unexpected con-
struction costs to widen doorways or even to
rent a crane to lift a UPS through a window,
simply because the weight of the UPS
exceeds the weight limit of the elevator.

Efficiency: A transformerless UPS is energy
efficient which ultimately saves on power
costs. Although a legacy UPS can claim high
efficiency at full load, a vast majority of
UPSs are running at a 40 to 50 percent day-
to-day operating level. Companies operating
at partial-load versus 100 percent capacity
can lose 2 to 3 percent efficiency points, a
high dollar amount in terms of power costs.
But for a transformer-free UPS running at 50
percent load, efficiency is almost the same as
it would be at 100 percent capacity. For a
large, transformerless 500 kVA UPS, a com-
pany can save about $2,000 to $3,000 a year,
and at the smaller level, 100 kVA, it can save
approximately $1,000 per year. These figures
result in real savings considering the average
UPS service life is 15 years.

Eaton ccontinued oon ppage 117
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Transformer-Free UPS Design: 
Small Footprint, Big Power 

Figure 11. IIllustrations oof NNew VVersus OOld UUPS TTechnology
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Jeff Albér, Vice President of Marketing 
Glenn Albér, Consultant
Albér

We are all aware that batteries are the weakest link in the power system and that
battery monitoring has become an integral part of every critical system specification.
We are not all aware, however, of the fact that owning a monitor by itself is not going
to keep a system from crashing. This article will deal with some of the realities of
properly maintaining a reliable battery backup system.

System Reliability
In today's digital world, millions of dollars are at stake when a computer hiccups.

Users spend a great deal of money on the equipment required to ensure reliability
(UPS, chargers, inverters, etc.). However, for some reason, when it comes to the bat-
teries that support the UPS, they tend to look for the cheapest solution.  With millions
of dollars on the line, it is imperative to invest in the proper technology and preventa-
tive maintenance program to avoid battery failures entirely.

Guaranteeing is a strong word, but with the proper equipment and procedures, it is
possible to approach 100 percent uptime. A critical system user must be aware of
what the right monitoring equipment is and also understand what a monitor can and
cannot do. For example, a monitor cannot perform corrective action such as replacing
a failing cell or adjusting the room temperature. The system owner must be a willing
participant for the process to be successful. This means either training in-house per-
sonnel or hiring a competent service company. 

Too many monitor owners have a false sense of security, believing that just
because the monitor is there, they are fully protected. Reliability comes from prevent-
ing problems and therefore requires early problem detection. Early warning of incipi-
ent problems comes from trending the state of health of the battery and recognizing
when something abnormal is happening. Someone has to pay attention to the monitor
and respond to the early warning alarms.

Being proactive means that some action must take place. The corrective action
phase of the program is very important and it must be done in a timely manner by
someone who understands the impact of the action on the overall string.

Monitoring Equipment
As with any purchase, the caveat "let the buyer beware" holds true.  The buyer

must be knowledgeable enough to determine his actual needs and not allow a monitor
salesman to dictate what is required in the particular situation.

Some monitor specifications that appear in today's bid documents were most likely
written by one of the battery monitor manufacturers and therefore reflect only the
salient features of that manufacturer's product. Also, some of these specifications have

clauses that are outdated and require updating based on technological advancements
and consideration of the features available on the market today.

The IEEE has been working for quite a few years on a monitor guide for selecting
and using monitors in the field. It is not a standard, but more of a tutorial type docu-
ment that does not explicitly tell a user how and what to do.

This article will not discuss the details of why flooded and VRLA batteries fail
(please see reference 1 for a detailed discussion or contact the authors directly),
but will instead address the main failure modes and why a monitor must have cer-
tain capabilities.  

Major Failure Modes Flooded Batteries
1. Positive grid corrosion - This leads to a reduced conduction path and grid 

growth. The grid growth causes the active material paste to break away from the 
grid causing high resistance connection. This is the most common failure mode, 
and will definitely show up as an increase in internal resistance.

Major Failure Modes VRLA:
1. Grid corrosion, same as flooded batteries.
2. Dry out of the electrolyte - This will lead to an increase in internal resistance, 

but not until 30 percent of capacity has been lost. This is the most common failure.
3. Undercharged negative plates - This new phenomenon, not seen in flooded 

batteries, will cause an increase in resistance and loss of capacity.

Buying a monitor is like buying most high tech electronic devices, there are differ-
ent features and prices available. So what is the trade-off and how do you know what
you need?  Besides the normal voltage, current and temperature readings, there is a
list of absolutely must have features. The following recommendations do not come
from a salesman's perspective; but rather from the first-hand experience.
1. The ability to read internal resistance of a cell/module - Every battery failure is 

preceded by an increase in the internal resistance. As a battery deteriorates, the 
effects can be seen by measuring the internal resistance.

2. Ability to measure inter-cell and inter-tier resistance - This is very important for 
high current applications where even a 1 milli-ohm connection can start a fire. 
Most catastrophic failures such as fires and explosions are the result of poor 
quality or corroded external battery connection.

3. The ability to auto detect battery discharges - When a battery goes under load, it is 
necessary to see how every single cell/module in the system responds. Since most 
UPS hits are typically only 20 second or less in duration, it is necessary for the 
monitor to be capable of scanning all parameters several times within that interval. 
This is also a key feature for battery warranty purposes.

4. The ability to display real time battery data during a discharge - During a 
scheduled discharge test such as a commissioning test, it is necessary to see the

performance of each cell/module. There have
been many incidents of poor or faulty intercell
connections that lead to a catastrophic failure
such as fire and/or explosions under load.
Some monitors only record data during the dis-
charge and then display after the fact. Who
needs to see a failure after the fact? The idea is
to see the poor connections and prevent the
failure from occurring. 

Without the above four capabilities, a battery
monitor will not adequately protect against sys-
tem failures. 

Unfortunately, in today's world the decisions
for system reliability end up in the hands of the
financial departments. As a result, the number
one selection criterion is driven by the price of
the system. It is time for the technical people to
step up and realize that price should only be a
consideration if the system meets the needs of
the requirement. Think about what is required
and then write a spec that must be met before
any proposal is accepted. After all, when your
facility experiences downtime, it will not be the
finance department that takes the heat.

Below is a list of items potential battery mon-
itor users must be aware of:
1. Flooded batteries are much more reliable than 

VRLA.
2. VRLA batteries fail abruptly and therefore 

require more intensive monitoring. Cost and 
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Battery Monitor Users be Aware
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Welcome to the first stand-alone issue of the Battery Power
Products & Technology Resource Guide. Within these pages
you will find listings of manufacturers and suppliers in the 
battery industry and the products and markets they serve.
Batteries are categorized by chemistry and type for easy 
reference. The guide also covers battery supplies, from cables
and enclosures to integrated circuits and watering systems. 

Additionally, Frost & Sullivan has contributed a feature article
on Green initiatives, which starts on page 4. There is also a 
preview of Battery Power 2008 on pages 24-25.

We hope you will find the 2008 Resource Guide and useful 
reference tool. As always, we welcome your feedback. 

Shannon Given, Director of Content
shannong@infowebcom.com
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Vishal Sapru, Industry Manger
Frost & Sullivan's Power Systems Group 

Extreme weather patterns are observed throughout the world.
From rising temperatures to a combination of melting glaciers
and extremely harsh winters, global warming and climate
change are hot topics. These factors significantly affect the
existing ecosystem and call for environmental friendly power
generation technologies like renewable energy to reduce impact
of harmful greenhouse gas emissions, largely from fossil fuel
power plants that cause global warming. 

Changing Face of Energy
•  Greater awareness of fossil fuel effects on the environment
•  Rising gas prices
• Rising residential electricity prices per kilowatt hour; prices 

have doubled since 2005
•  Concerns about increasing frequency of brownouts 

and blackouts
•  Move toward renewable/alternative energy sources in 

demand such as solar power and wind energy
• Grid-tied connectivity expects to be major segment of 

renewable energy-based systems, especially in developed 
regions of the world

• Off-grid segment to cater to distributed power generation 
requirements in isolated and rural regions
Major regions of the world can significantly contribute

toward increased installed capacity of various renewable energy
systems by effectively utilizing the abundant resource potential
in biomass, small hydropower, geothermal power and solar
energy. There is an ongoing effort to promote the renewable
energy industry through government incentives, non-govern-

mental organizations (NGOs) initiatives and extensive public
support. This is likely to increase the role of renewable energy
in power generation in the coming years. Chart 1 represents the
key drivers and restraints in the renewable market.

Market Trends
Some key market initiatives taken by governments and com-

panies include the following:
•  US production tax credit for wind power
•  State renewable portfolio standards
•  Numerous European indicatives in green energy, 

especially Germany
•  China approved funding of 17 clean energy projects based on 

self-developed technology
•  Brazil energy independent, major potential source for ethanol
•  GE: Ecomagination
•  Honda: Environmentology
•  BP: Beyond Petroleum
•  Dow: The Human Element
•  Toyota: Sold over one million hybrids
• Shell: Involved in wind, solar, hydro, geothermal and biofuels
•  Rolls Royce: $1 million dedicated to renewable energy

Energy Storage Markets
Overview
When one thinks of energy storage, the first technology that

comes to mind is batteries. There are a number of battery
chemistries that have evolved, from the age-old lead acid to
nickel-based chemistries and most recently, lithium chemistries.
However, these chemistries are best fit for certain specific
applications among the plethora of existing applications.
Lithium batteries have captured the electronics markets to a
large extent. Their superior performance and technology speci-
fications imply great value and potential for the automotive
sector. Lithium-based technology and its suitability for automo-
tives is under investigation. This comes at a time when there is
an emphasis on technology innovation to identify good energy
storage mechanisms for a world that is fixated on reduction in
gas consumption, especially for big economies such as North
America and Europe. On the other hand, the current market
scenario suggests that NiMH batteries are predominantly used
for hybrid electric vehicles. A combination of battery
chemistries is likely to be of greater use in the market and
reduce gas consumption. 
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An Era of Green Initiatives
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NiMH and Lithium-Ion Chemistries
The markets for Lithium-ion and Lithium-ion polymer batter-

ies were $6.40 billion in 2007. Similarly, markets for NiMH
batteries were $1.16 billion in 2007. A prime driver for these
markets in the future could be the automotive segments due to
their ability to have a truly "green" effect to reduce dependence
on the depleting oil resources in the world. Additionally, they
will enable nations that are highly dependent on outside sources
for oil to strengthen their weakening economies with the help
of in-house technology to efficiently store energy. 

Clean Alternatives - The Flywheel and the Ultracapacitor
Another area gaining attention is clean energy storage solu-

tions such as flywheels and ultracapacitors. These technologies
are commercial and seen on many levels in various applications.
A significant drawback for both technologies is the inability to
provide power for longer durations. They provide power from 10
seconds to a minute although they charge easily. These technolo-
gies are considered suitable in tandem with existing battery tech-
nology to either extend the life of the battery, or to add more
power for finer features. These markets have yet to achieve high
adoption rates. Additionally, the increased cost involved in pur-
chasing these systems is high. Hence, these technologies are set
to make an impact on the markets once their price points are on
par with battery technology.

Renewable Energy-Based Inverter Market
With a move toward renewable and alternative energy-

based solutions, there is a need to convert raw electrical
energy into usable power. This is where products like renew-
able power inverter come into play; for converting direct
current (DC) to alternating current (AC) that can be used for
different applications. 

The demand for the renewable power inverter is likely to
increase during the forecast period as the need for "green"
increases. Sales of power supplies for renewable energy sys-
tems are dependent on the expansion of new renewable energy

system installations. Increasing energy costs and a depleting
reserve of conventional fossil fuel sources have made these sys-
tems essential; past demand was driven by environmental
issues. Recently, economic challenges caused by skyrocketing
fuel prices have sparked renewed interest in renewable energy
systems. Power supplies used in these systems are typically
inverters. Core elements of the system harness the natural
renewable energy sources, such as wind, solar and fuel cells to
provide electrical energy, while the inverters convert the electri-
cal energy produced to a usable form. Chart 2 shows the rev-
enue forecast of the non-renewable and renewable power
inverter market.

Market Characteristics
Salient Features

•  Inverters are a component of the balance of system (BoS) in
the renewable energy setup. Though they perform a critical
function in these systems, their consumption is completely driv-
en by the expansion of the installation base of renewable ener-
gy systems.
•  Inverter vendors in the market are powerless in terms of the
influence they create in the market. Any amount of technology
development or price reduction does not translate into increased
demand, but it does help in building a competitive advantage.
•  Incentives and government policies indirectly control the
demand for inverter products used in the renewable energy sys-
tems. Incentives for installation of renewable energy systems
indirectly drive the demand for inverters.
•  Most inverters are manufactured by vendors that specialize in
power electronics, because strong technical knowledge is essen-
tial to produce, sell and service these products. Most of the
designs in the market are proprietary and difficult to replicate.
•  Solar inverters, especially with grid-tied capabilities, require a
strong technical knowledge for vendors to develop an effective
power conversion solution. Apart from the core conversion func-
tion, vendors offer a wide range of control and monitoring equip-
ment that make the system more efficient and user friendly.
•  Inverters are used primarily in small-scale wind systems,
which have limited installations in the market due to lack of
proper promotion or support through federal policies.
•  Most of the small-scale wind energy systems are stand-alone
and are located in isolated areas. There are few grid-tied sys-
tems in this end-user segment. In most of the cases, the inverter
is used in a battery-backed wind energy system wherein they
convert the battery DC power into AC power. In many other
cases, inverters used in hybrid systems are a combination of
one or more alternative systems such as wind turbines, micro-
turbines, diesel generators and solar energy systems.
•  Unlike the solar energy systems, wind energy systems require
very specific surrounding conditions for proper efficiency and
effective wind energy harnessing. Therefore, small wind energy
systems are installed in rural and isolated regions.
•  Small-scale units have a much higher installation and mainte-
nance cost per unit of power than the utility scale wind energy
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systems. Inverters tend to be a major component of the total
small wind energy system.
•  Inverters in the fuel cell energy market are currently sold in
very low volumes, primarily in the stationary fuel cells seg-
ment. The primary reason for this is the elusiveness of a proper
fuel cell design that can be developed at a low cost and create
the required commercialization of the fuel cells in the market.
•  Very few vendors manufacture inverters for fuel cells as
they do not generate enough demand and are less profitable,
but this is expected to change when fuel cell technology
becomes fully commercialized.
•  Inverters used in fuel cell systems are being designed to
properly handle the variations in output from fuel cells. As a
result of the improved designs, the inverters cost is slightly
higher in comparison to the general application inverters.
This leads to a high inverter cost contribution to the total fuel
cell system.
•  Inverters in this market typically cater to the fuel cell market
with two different power ranges, primarily the small (below 5
kW units), and mostly in the above 50 kW segment. Stationary
fuel cell units typically exist as small (below 10 kW) and large
(above 10 kW, averaging close to 200 kW) power units. The
high-power segment has been the largest contributor to the
renewable energy power systems market in term of megawatts
installed. The high power units (up to 300 kW), have very low
volume demand and vendors cater to it with relatively cus-
tomized products.
•  Small fuel cells are becoming popular in the form of CHP
(combined heat and power plants) units that involve the genera-
tion of both power and heat in the same unit.
•  In comparison to the other two renewable energy sources,
such as wind and solar, the inverters used for the fuel cells tend
to have higher cost.

Chart 3 illustrates the percentage of revenue by renewable
power inverter type.

Market Analysis of Each Renewable 
Power Inverter Type
Solar Energy Power Inverters

•  The market is growing at a CAGR of 30 to 35 percent.
•  The inverter markets are dependent on the developments in 

the solar photovoltaic markets.
•  Demand driven by incentive programs offered by 

local governments.
• Vendors are offering a wide range of control and monitoring 

equipment that make the system more efficient and user friendly.
•  Most of the inverters are manufactured by vendors who 

specialize in power electronics.
•  Most of the designs in the market are proprietary and are 

normally hard to replicate.

Fuel Cells Energy Power Inverters
•  The market is growing at a CAGR of 20 to 25 percent.
• Inverters in this market are currently sold in very low volumes.
•  Very few vendors manufacture inverters for fuel cells.
•  In comparison to wind and solar, inverters used for fuel cells 

tend to have higher cost.
•  As the fuel cell market heads towards commercialization, 

larger demand is expected, leading to a proportionate increase 
in the consumption of inverters.

Wind Energy Power Inverters
•  The market is growing at a CAGR of 25 to 30 percent.
•  The focus of the figure is on the non-utility scale or small 

scale (below 100 kW) wind energy systems.  
•  Most of these systems are stand-alone and located / installed 

in rural and isolated regions.
•  Requires surrounding conditions for proper efficiency and 

effective wind energy harnessing.
•  Higher installation and maintenance cost per unit of power 

than the utility scale wind energy systems.

Conclusion
It is clear that renewable energy has gained special impor-

tance in the minds of policy makers as well as the corporate
world. High growth, government initiatives and technology
development have proved to be significant pointers to growth
of renewable energy markets. Solar energy, wind energy and
fuel cells are technologies that have a promising future among
other contributors. With these explicitly defined initiatives and
the right amount of enthusiasm to move ahead, this era of green
initiatives is set to transform the direction of energy for the
upcoming century. 

For more information regarding this article, please contact 
Johanna Haynes at johanna.haynes@frost.com.
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Alkaline
Batteries Plus www.batteriesplus.com
Bay Batteries Inc www.baybatteries.com
Bharat Electronics Ltd www.bel-india.com
Bitrode Ltd www.bitrode.com
Cell Energy Inc www.batteries4everything.com
Cell-Con Inc www.cell-con.com
Electritek-AVT www.electritek.com
Energizer www.energizer.com
Forward Technology www.forwardtech.com
GMK Batteries www.gmkbatteries.co.uk
GN National Electric Inc www.gnbatteries.com
Great Power Battery Co Ltd www.greatpower.net
Jasco Battery Inc www.jascobattery.com
Joint Stock Battery Co RIGEL www.rigel.ru
Julian A McDermott Corp www.mcdermottlight.com
K2 Energy Solutions www.k2battery.com
Ningbo Osel Battery Co Ltd www.ningbobattery.com
NL Technologies Inc www.nltinc.com
North American Battery Co www.nabcorp.com
Northeast Battery www.northeastbattery.com
Northern Battery www.northernbattery.com
Panasonic OEM Batteries www.panasonic.com/batteries
Pasco Inc www.pascoelectric.com
Peak Energy Solutions Inc www.peakbattery.com
PEC North America Inc www.peccorp.com
Rozon Batteries Inc www.worldbatteries.com
Safe-Start Inc www.safe-start.com
SAFT www.saftbatteries.com
SANYO Energy (USA) Corp www.sanyobatteries.com
Spectrum Brands www.spectrumbrands.com
Stark Electronics Inc www.starkelectronics.com
Statron AG www.statron.com
Steatite Ltd www.steatite.co.uk
Steven Engineering Inc www.electrobase.com/steven
STI (Hong Kong) Ltd www.supreme-battery.com
Stuart Electronics www.stuartelectronics.com
Sunbelt Battery Systems www.batterysystems.net
Sunn Battery Co www.sunnbattery.com
Supertech Power Ltd www.st-power.ca
The Power Source Inc www.the powersource.com
The Roethle Group Inc www.theroethlegroup.com
Timcal Graphite & Carbon www.timcal.com
TNR Technical Inc www.batterystore.com
Total Battery Sales www.totalbattery.com
Toxco Inc www.toxco.com
Tronic Technology Global Ltd www.tronic.hk
T-San Electronics Inc www.tsan.net
VCP International  Inc www.vcpcom.com
Wellington Battery Co www.wellingtonbattery.com
Wholesale Batteries Inc www.wholesalebatteries.net
Williamson Electronique www.willelec.com
Winner International www.winner-intl.com
Yuntong Industrial Ltd www.yuntong-batt.com
Zack Electronics www.zackinc.com
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Daramic, LLC 
11430 N Community House Rd 

Charlotte, NC 28277 
Contact: Tucker Roe 

704-587-8408 
troe@daramic.com
www.daramic.com 

Supplier 

EnerSys 
2366 Bernville Rd. 
Reading, PA 19605  

Contact: Sales Department
610-208-1991 

reservepower@enersys.com 
www.enersys.com 

EnerSys manufactures, distributes and services reserve power, motive
power and starting, lighting and ignition (SLI) batteries, chargers, power

equipment, and battery accessories to customers worldwide.

Lead Acid

House of Batteries 
10910 Talbert Ave. 

Fountain Valley, CA 92708 
Contact: Don West 

800-432-3385 
sales@houseofbatteries.com 
www.houseofbatteries.com 

Master Distributor & Custom Battery Assemblier 

Indium Corporation
1676 Lincoln Ave.
Utica, NY 13502 

Contact: Sales Department
1-800-446-3486

chemicals@indium.com
www.indium.com 

A premiere materials supplier to the global
electronics assembly, semiconductor fabrication and packaging,

solarphotovoltaic, and thermal management markets.
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Lead Acid  Continued

Action Batteries Unlimited www.actionbatteries.com
AERC Recycling Solutions www.aercrecycling.com
Alpha Technologies Inc www.alpha.com
Applied Power Systems Inc www.appliedps.com
Aztec Electronics Pty Ltd www.aztecelectronics.co.za
Battery Council International www.batterycouncil.org
Battery Warehouse www.batterywarehouseonline.com
BlueStar Advanced Technology Corp www.bstar.com
Clore Automotive www.cloreautomotive.com
Concorde Battery Corp www.concordebattery.com
Cummins Power Generation www.cumminspower.com
Daitron Inc www.daitron.com
Daramic, LLC  www.daramic.com 
Dixon Batteries www.dixonbatteries.co.za
Douglas Battery www.douglasbattery.com
Electric Fuel Battery Corp www.electric-fuel.com
EnerSys                                                    www.enersys.com 
EnXergy www.enxergy.com
Exide Technologies www.exide.com
Galaxy Power Inc www.galaxypower.com
High Energy Batteries Ltd www.highenergyltd.com
House of Batteries                      www.houseofbatteries.com 
IBC Corp www.ibccorporation.com
Ibex Manufacturing Inc www.ibexmfg.com
iGo Corp www.igo.com
IMC Power Sources www.imcpower.com
Inci Exide Battery Industry Co www.inciexide.com.tr
Indium Corporation                                 www.indium.com 
Innergy Power Corp www.innergypower.com
Innovative Machine Corp www.innovativemach.com
Interberg Batteries Ltd www.interberg.com
Interlink Power System Pte Ltd www.interlinkpower.com
IntraPack Corp www.intrapack.com
ISL Products International www.islproducts.com
J & M Schaefer Inc www.jmschaefer.com
Jasco Battery Inc www.jascobattery.com
Jauch Quartz GmbH/JQG Batteries www.jauch-batteries.com
JBI Corp www.jbicorp.com
Jerome Industries Corp www.jeromeindustries.com

JFM Engineering Inc www.jfmeng.com
Johnson Controls Inc www.johnsoncontrols.com
Julian A McDermott Corp www.mcdermottlight.com
K & W Asia Tech Co Ltd www.kwasia.com
K V International www.geocities.com/kvintl
Kung Long Batteries Industrial Co Ltd www.klb.com.tw
Kussmaul Electronics Co Inc www.kussmaul.com
Kyocera America Inc www.americas.kyocera.com
Lenmar Enterprises Inc www.lenmar.com
Leoch Battery Corp www.lichpower.com
Lester Electrical Inc www.lesterelectrical.com
Levo Batterien AG www.levobatterien.com
Lincon Batteries Ltd www.lincon.co.uk
Lind Electronics Inc www.lindelectronics.com
Magnacharge Battery Corp www.magnacharge.com
Midstate Battery www.midstatebattery.com
Minnesota Industrial Battery www.gnb.com
Minwa Electronics Co Ltd www.minwa.com
Mission Critical Power Systems www.mcps.us
Mysore Thermo Electric Pvt Ltd www.microtexindia.com
National Power Corp www.nationalpower.com
NDC Automation Inc www.ndca.com
NED Energy Ltd www.nedenergy.net
Northern Battery www.northernbattery.com
NorthStar Battery LLC www.northstarbattery.com
Novitronic AG www.novitronic.ch
Oerlikon Stationary Batteries Ltd www.accuoerlikon.com
Ohlin Sales Co dba OSI Batteries www.osibatteries.com
Pivotal Power Inc www.pivotalpower.com
Power Batteries Ltd www.powbat.co.uk
Powerstride Battery www.powerstriebattery.com
R&D Batteries Inc www.rdbatteries.net
Rage Battery www.ragebattery.com
Shijiazhuang Huabei Storage Battery Co Ltd www.hbxdc.com
Sunbelt Battery Systems www.batterysystems.net
Sunn Battery Co www.sunnbattery.com
TCC Industries Inc www.tccinc.com
Techforce Telecom www.techforcetelecom.com
Technical House Inc www.technicalhouse.com
Techworld Industries Ltd www.tworld.com.hk
Terrell Battery Corp www.terrellbattery.com
TESSCO Technologies Inc www.tessco.com
Texas Battery Co Inc www.texasbattery.com
Texas Instruments Inc www.ti.com
Topin Battery Ltd www.topinbattery.com
Total Battery Sales www.totalbattery.com
Unikor Industry Co  Ltd www.unikor.com
Union Battery Corp www.unionbattery.com
US Energy Network Operations Center www.usenergysys.com
Vencon Technologies Inc www.vencon.com
Ventronics Inc www.ventronicsinc.com
Wellington Battery Co www.wellingtonbattery.com
Xenotronix Inc www.xenotronix.com
Yuasa Battery Inc www.yuasabatteries.com
Yuntong Industrial Ltd www.yuntong-batt.com

U.S. Energy
Network Operations Center

6451 Box Springs Blvd.
Riverside, CA 92507

Contact: Customer Service Department
800-582-5028

sales@usenergysys.com
www.usenergysys.com

Complete AC & DC Power Integration 
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Battery Technology, Inc. (BTI) specializes in the design and
manufacturing of replacement batteries and ac power supplies
for notebook computers. As an ISO-9001 certified company,
BTI enforces strict safety measures to produce the highest
quality replacement batteries. This includes using the highest
quality lithium ion cells from companies like Panasonic and
eOne-Moli Energy. BTI's batteries are designed to meet or
exceed the specifications of the OEM pack. Products come
with a one year warranty.

Battery Technology, Inc. 
16500 Gale Avenue 

City of Industry, CA 91745 
Contact: Sales Department

626-336-6878 
sales@batterytech.com 
www.batterytech.com 

SQM North America 
3101 Towercreek Parkway Suite 450 

Altanta, GA 30339 
Contact: Daniel Pizarro

770-916-9436 
ind-northamerica@sqm.com 

www.sqm.com 

Worldwide leader in known lithium reserves, production
capacity and global distribution. SQM maintains 
warehousing and commercial offices across the 

five continents. 

Lithium Lithium Ion

Advanced Battery Systems Inc www.advanced-battery.com
Axess International Ltd www.axessinternational.com
Batteries Plus www.batteriesplus.com
Bristol Batteries Ltd www.bristolbatteries.com
Coghlin Electric/Electronics www.coghlin.com
Devon Co www.xenousa.com
Eastman Kodak Co www.kodak.com
EnergyPlex Corp www.energyplex.com
Huanyu Power Source Co Ltd www.huanyubattery.com
ITN Energy Systems Inc www.itnes.com
Jameco Electronics Components www.jameco.com
Jasco Battery Inc www.jascobattery.com
Jauch Quartz GmbH/JQG Batteries www.jauch-batteries.com
Jiangmen Jianshun Battery Co Ltd www.jianshun.com
LG Chemical www.lgchem.com
Limtech Lithium Industries Inc www.limtech.com
Magnacharge Battery Corp www.magnacharge.com
Maxell Europe Ltd www.eu.maxell.com
Mobile Power Solutions www.mobilepowersolutions.com
Nokia Mobile Phones www.nokia.com
Northeast Battery www.northeastbattery.com
Ohlin Sales Co dba OSI Batteries www.osibatteries.com
Peak Energy Solutions Inc www.peakbattery.com
Powertron Battery Co www.powertronbatteryco.com
RD Systems www.easymation.com
Royal Battery www.royalbattery.com
Shenzhen Motoma Power Co Ltd www.motoma.com
SION Power Corp www.sionpower.com
Spectrum Brands www.spectrumbrands.com
SQM North America                                     www.sqm.com 
SWE                                                               www.swe.com
Sunn Battery Co www.sunnbattery.com
Sunoco Inc www.sunocoinc.com
Texmac  Inc www.texmacusa.com
Unipower Europe www.unipowercorp.com
Unipure Environmental www.unipure.com
Uniross Batteries (HK) Ltd www.uniross.com
Universal Technical Systems Inc (UTS) www.uts.com
Vale Distribution Co Inc www.valedistro.com

Electro Energy has the largest manufacturing capacity for 18650
lithium ion cells in the USA. Its manufacturing facility located in
Gainesville, FL has the capability to produce more than 30 million
cells per year. This is a fully automated state-of-the-art facility,
producing high-quality and reliable cells available for rapid deliv-
ery. Electro Energy has a successful history of advanced battery
development for satellites, aircraft and military applications. Its
patented bipolar wafer cell technology is being evaluated for air-
craft and transportation applications. Its bipolar design brings
unique advantages over conventional designs with smaller, lighter
and powerful batteries for a variety of industries. 

Electro Energy Florida LLC
12871 NW US Hwy 441

Alachua, FL 32615
Contact: Lou Magnarella

386-462-5080 x303 
lmagnarella@electroenergyinc.com

www.electroenergyinc.com 
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Lithium Ion Continued

EnerSys 
2366 Bernville Rd. 
Reading, PA 19605  

Contact: Sales Department
610-208-1991 

reservepower@enersys.com 
www.enersys.com 

EnerSys manufactures, distributes and services reserve power, motive
power and starting, lighting and ignition (SLI) batteries, chargers, power

equipment, and battery accessories to customers worldwide.

Nexergy, Inc. 
1909 Arlingate Lane

Columbus, OH 43228 
Contact: Mark Magoon 

888-696-4589 
sales@nexergy.com 
www.nexergy.com 

Nexergy is the leading designer, integrator, and manufacturer 
of custom battery packs and battery chargers

Progressive Technologies 
331 Shelleybrook Drive 

Pilot Mountain, NC 27041 
Contact: Ken Hanson

800-333-1375 
sales@protechnologies.com 
www.protechnologies.com 

Custom Battery Pack Design and Assembly. ISO9001 & ISO13485 

ABSL Power Solutions Ltd www.abslpower.com
Absolute Battery UK Ltd www.absolutebattery.co.uk
Advanced Battery Systems Inc www.advanced-battery.com
Advanced Measurements Inc www.advmeas.com
Advanced Membrane Systems Inc www.amsmembranes.com
Advanced Power Products Inc www.app-bgl.com
Armor Battery www.adcour.com
Battery Solutions Inc www.batteryrecycling.com
Battery Technology, Inc.                     www.batterytech.com 
Boston-Power Inc www.boston-power.com
Bourns Inc www.bourns.com
Bren-Tronics Inc www.bren-tronics.com
Daitron Inc www.daitron.com

With Leading lithium technology in the world, and more
than 20 years experience in lithium battery manufacturing
and researching, EVE Energy Co., Ltd. provides full range
of cutting-edge, green power lithium  batteries, including 42
kinds of Li/SOCL2 batteries and 41 kinds of Li/MnO2 bat-
teries in worldwide.

Eve Battery
EVE Industrial Park, Xikeng Industrial Zone 

Huihuan Town, Huizhou, Guangdong, China 516006 
(86-752)2610582 

postmaster@evebattery.com  
www.evebattery.com 

Quallion LLC is a Lithium Ion battery company that produces pri-
mary and secondary cells and batteries for the medical, aerospace,
military and automotive industries.  Founded in 1998, Quallion
began as a medical device battery company and soon developed a
range of novel enabling technologies, including the world's smallest
implantable secondary battery, as well as its proprietary Zero-
VoltTM and SaFE-LYTETM technologies.  Leveraging its core engi-
neering capabilities, Quallion has since expanded into the aerospace
and military markets by focusing on niche markets where advanced
battery technology, safety, reliability and custom engineering are
most valued.   Quallion has recently entered the automotive market
and is actively developing products for clean energy vehicles like
hybrid electric vehicles (HEV) and plug-in hybrid electric vehicles
(PHEV).     

Quallion was founded by biotechnology entrepreneur and philan-
thropist Alfred E. Mann and Dr. Hisashi Tsukamoto.

Quallion LLC 
Sylmar Biomedical Park

12744 San Fernando Road
Sylmar, California 91342

Contact: Paul Beach
818-833-2000

paulb@quallion.com
www.quallion.com
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Southwest Electronic Energy (SWE) was founded in 1964 with the
belief that providing exceptional service, quality, and reliability were,
and still are, the main ingredients for a successful business.   

SWE designs and assembles high reliability, customer- specific bat-
tery packs of primary lithium, large capacity lithium-ion, solar power,
and other major chemistries for OEM, EOEM and MRO customers.
Many are used in extreme environments from outer space to under the
sea to five miles beneath our planet’s land surface.  

SWE designs and assembles customer-specific battery packs and bat-
tery chargers. We want to add value to your company through our has-
sle-free service, quality, and reliability.

SWE
12701 Royal Drive
Stafford,  TX  77477

800-231-3612
info@swe.com
www.swe.com

Dan Energy www.danenergy.com
Dusenbery Worldwide www.dusenbery.com
Electro Energy Florida LLC      www.electroenergyinc.com 
Emerging Power Inc www.emergingpower.com
Emerson Network Power/Leibert Corp www.liebert.com
Enercon Industries Corp www.enerconind.com
Energex Batteries Inc www.energexbatteries.com
Energy Access Inc www.energyaccess.com
Energy Sales Inc www.energy-sales.com
EnergyPlex Corp www.energyplex.com
EnerSys                                                    www.enersys.com 
EUROBAT www.eurobat.org
EV Info www.evinfo.com
Eve Battery                                          www.evebattery.com 
Ever Corp (Canada) Ltd www.evercorp.com
ExtraEnergy eV www.ExtraEnergy.org
Fedco Electronics Inc www.fedcoelectronics.com
Ferro Corp www.ferro.com
Ferro Magnetics Corp www.ferromc.com
FiFe Batteries Ltd www.fifebatteries.co.uk
FMA Inc www.fmaincorporated.com
Foshan U&T Battery Co Ltd www.utbattery.com
GN National Electric Inc www.gnbatteries.com
Harding Energy Inc www.hardingenergy.com
HBL Power Systems Ltd www.hbl.in
Hubgiant Co Ltd www.hubgiant.com
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Lithium Ion Continued
J T Packard www.jtpackard.com
Jameco Electronics Components www.jameco.com
Jasco Battery Inc www.jascobattery.com
Kinsbursky Brothers Inc www.kinsbursky.com
Mahavir Shree International www.msi.com.np
Mark Electronics Supply Inc www.markelectronics.com
Marlec Engineering Co Ltd www.marlec.co.uk
Martking Electronic (Shenzhen) Co Ltd www.martking.com
Miyachi Unitek Corp www.miyachiunitek.com
Mobile Power Solutions www.mobilepowersolutions.com
Nexergy, Inc.  www.nexergy.com 
Ohlin Sales Co dba OSI Batteries www.osibatteries.com
Polypore International INc www.polypore.net
Powell Electronics Inc www.powell.com
Power & Network Technologies www.tima.com
Power Glory Battery Tech (HK) Co Ltd www.omnergy.com.hk
Power Products www.powerproducts.com
Progressive Technologies www.protechnologies.com 
Quallion LLC  www.quallion.com
R&D Batteries Inc www.rdbatteries.net
Radio Wholesale www.radiowholesale.net
Rathbone Energy Inc www.rathboneenergy.com
RD Systems www.easymation.com
Rebling Plastics www.reblingplastics.com
Saft America Inc www.saftbatteries.com
SAFT America Inc www.saftamerica.com
Sask T Zero www.cameronwilkes.com
SciMat Ltd www.scimat.com
Solectria Corp www.solectria.com
Sonobond Ultrasonics www.sonobondultrasonics.com
Sparton Technology Inc www.sparton.com
SWE                                                               www.swe.com
Stark Electronics Inc www.starkelectronics.com
Staticon Ltd www.staticon.ca
Telecom Battery Systems Inc www.telbatt.com
Texas Battery Co Inc www.texasbattery.com
Tronic Technology Global Ltd www.tronic.hk
T-San Electronics Inc www.tsan.net
Universal Power Group www.upgi.com
uPOWER Supply www.upowersupply.com
UpStart Battery www.upstartbattery.com
Vale Distribution Co Inc www.valedistro.com
Valence Technology Inc www.valence.com
VARTA Microbattery GmbH www.varta-microbattery.com
VB Autobatterie GmbH & Co KGaA www.varta.com
VCP International  Inc www.vcpcom.com
Vector Marine Service International SA www.vectormarine.ro
Vencon Technologies Inc www.vencon.com
Ventronics Inc www.ventronicsinc.com
Vita Needle Co www.vitaneedle.com
Voller Energy Ltd www.voller.com
W & W Manufacturing Co www.ww-manufactruing.com
Weiss Instrument Inc www.weissinstrument.com
Wellington Battery Co www.wellingtonbattery.com

Lithium Polymer
Adcour Inc www.adcour.com
DLG Battery Co Ltd www.dlgbattery.com
DMS Technologies www.dmstech.co.uk
Energy Sales Inc www.energy-sales.com
EnXergy www.enxergy.com
EscoVale Consultancy Services www.escovale.com
ETI Pack Co www.batterypack.com.tw
FDK Corp www.fdk.co.jp
Gami Battery www.gami.cl
Gaston Battery Industrial Ltd www.gaston.com.hk
National Power Corp www.nationalpower.com
Ultralife Batteries Inc www.ulbi.com
Yardney Techical Products www.yardney.com

Manganese
Great Power Battery Co Ltd www.greatpower.net
PolyPlus Battery Co Inc www.polyplus.com
Yueda Enterprises Ltd www.capacell.com
Yuntong Industrial Ltd www.yuntong-batt.com
Zhongshan Sunlit Hi-Tech Co Ltd www.cenlite.com

NiCD
APak Batteries Inc www.apak-batteries.com
Chung Pak Group Evergreen www.chungpak.com
EAC Corp www.eac.com
EaglePicher Technologies LLC www.eaglepicher.com
EnergyPlex Corp www.energyplex.com
Hitachi Maxell US www.maxell.com
Jasco Battery Inc www.jascobattery.com
K2 Energy Solutions www.k2battery.com
Leoch Battery Corp www.lichpower.com
Maxell Europe Ltd www.eu.maxell.com
Multiplier Industries Corp www.multiplier.com
Power Storage Europe BV www.pbg-batteries.com
Power-Sonic Corp www.power-sonic.com
PowerStream Technology www.powerstream.com
R&D Batteries Inc www.rdbatteries.net
Rose Electronics www.rosebatteries.com
Saft America Inc www.saftbatteries.com
Supertech Power Ltd www.st-power.ca
Total Battery Sales www.totalbattery.com
Toxco Inc www.toxco.com
T-San Electronics Inc www.tsan.net
Tungstone Power Inc www.tungstonepower.com
Umicore Marketing Services USA Inc www.umicore.com
Unipower Europe www.unipowercorp.com
Uniross Batteries (HK) Ltd www.uniross.com
Vencon Technologies Inc www.vencon.com
Wholesale Batteries Inc www.wholesalebatteries.net
Williamson Electronique www.willelec.com
Yuntong Industrial Ltd www.yuntong-batt.com
Zhejiang Mustang Battery Co Ltd www.mustangbattery.com
Zhongshan Xianke Battery Co Ltd www.jinba.com



NiMH
AA Portable Power Corp www.aaportablepower.com
Astratec Electronics Ltd www.astratec.co.uk
Astro Flight Inc www.astroflight.com
BTI Technology & Innovation www.bticcs.com
C&D Technologies Inc www.cdpowerelectronics.com
Cell Energy Inc www.batteries4everything.com
Cly-Del Mfg Co, The www.cly-del.com
Duracell www.duracell.com
Dusenbery Worldwide www.dusenbery.com
EaglePicher Technologies LLC www.eaglepicher.com
Eirich Machines Inc                     www.eirich.de
Electrolock Inc                  www.electrolock.com
ELIT JSC                               www.elit-cap.com
Emerging Power Inc    www.emergingpower.com
Fedco Electronics Inc www.fedcoelectronics.com
FIC Corp                                www.ficcorp.com
Galaxy Power Inc           www.galaxypower.com
Gamewell                           www.gamewell.com
Gami Battery                                 www.gami.cl
HDM Systems Corp                    www.ion-x.net
HeatTek Inc                            www.heattek.com
INCO Special Products             www.incosp.com
Ind and Ag Chem                         www.semr.net
JFM Engineering Inc               www.jfmeng.com
Kinsbursky Brothers Inc     www.kinsbursky.com
LaMantia Products Ltd             www.lamantia.ca
Leoch Battery Corp             www.lichpower.com
Masline Electronics Inc          www.masline.com
Micro Power Electronics www.micro-power.com
Mission Critical West Inc    www.mcwestinc.com
Multiplier Industries Corp    www.multiplier.com
NIFE Baterias Industrials Ltda  www.nife.com.br
NL Technologies Inc                 www.nltinc.com
Nokia Mobile Phones                www.nokia.com
Panasonic OEM Batteries    www.panasonic.com
Powell Electronics Inc             www.powell.com
Power Sources Unlimited Inc       www.psui.com
Precision Tool & Engineering     www.pte-fl.com
Pure Energy Visions Inc                 www.pevi.ca
Rathbone Energy Inc   www.rathboneenergy.com
RD Systems                      www.easymation.com
Rose Electronics              www.rosebatteries.com
Rozon Batteries Inc       www.worldbatteries.com
SAFT America Inc            www.saftamerica.com
SANYO Energy  Corp   www.sanyobatteries.com
Shogyo International Corp       www.shogyo.com
SOC America Inc          www.socamericainc.com
Spectrum Brands        www.spectrumbrands.com
Strategic Analysis Incwww.strategicanalysis.com
Sunn Battery Co               www.sunnbattery.com
The Right Co                www.rightcompany.com
Total Battery Sales            www.totalbattery.com
Tronic Technology Global Ltd      www.tronic.hk
T-San Electronics Inc                    www.tsan.net

Uniglobe Kisco www.uniglobe-kisco.com
uPOWER Supply www.upowersupply.com
VARTA Microbattery GmbH www.varta-microbattery.com
Vencon Technologies Inc www.vencon.com
Ventronics Inc www.ventronicsinc.com
Virtual Industries Inc www.virtual-ii.com
Warehouse Battery Outlet www.wboinc.com
Weiss Instrument Inc www.weissinstrument.com
Wellington Battery Co www.wellingtonbattery.com
Wholesale Batteries Inc www.wholesalebatteries.net
Yueda Enterprises Ltd www.capacell.com
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Rechargeable

PowerGenix 
10109 Carroll Canyon Road 

San Diego, CA 92131 
Contact: Sales & Marketing Department

858-547-7300 
info@powergenix.com 
www.powergenix.com 

Cleaner, Lighter, Smaller More Powerful NiZn Batteries 

SANYO Energy is the world's largest manufacturer of
rechargeable batteries.  Meeting the needs of portable power
demands in communications, power tools, notebook comput-
ers and other industries. Sanyo offers the latest in state-of-the-
art power solutions.  Extensive Research and Development
assures superior quality and proven reliability. Whether your
applications requires Nickel Cadmium, Nickel Metal
Hydride, Lithium Ion, Lithium Polymer or primary cells like
Lithium, our in-house Engineering Dept. can quickly help
you find the solution you require. Sanyo also offers the same
high quality products for retail under the GE/SANYO brand
name. Visit our website at www.sanyobatteries.com.

Sanyo Energy
2600 Network Blvd, Suite 600

Frisco, Texas 75034
(469) 362-5600

www.sanyobatteries.com

Advanced Battery Systems www.advancedbattery.com
Battery Solutions Inc www.batteryrecycling.com
Battery Specialists www.batteryspecialists.com
Beckerle Reserve Power www.beckerleconsultants.com
Berkeley Varitronics Systems Inc www.bvsystems.com
C&D Technologies Inc www.cdtechno.com
China Hipower Energy Group www.chinahipower.com.cn
Coopower Battery Industrial Co, Ltd www.coopower.com
DESIRE Power Co Ltd www.desire-battery.com
Deutronic Elektronik GmbH www.deutronic.com
E/W Electronics www.ewelectronics.com
EAC Corp www.eac.com

Electritek-AVT www.electritek.com
Electrochem Commercial Power www.electrochempower.com
Emerging Power Inc www.emergingpower.com
EverFast Rechargeables Ltd www.everfast.com.hk
eVionyx Inc www.evonyx.com
Galaxy Power Inc www.galaxypower.com
Gami Battery www.gami.cl
Hansung World Co Ltd www.heid.co.kr
Hawker www.hepi.com
Hudson Tool & Die Co Inc www.hudsontool.com
Infinite Power Solutions www.infinitepowersolutions.com
InHand Electronics Inc www.inhandelectronics.com
Jasco Battery Inc www.jascobattery.com
Jauch Quartz GmbH/JQG Batteries www.jauch-batteries.com
Jerome Industries Corp www.jeromeindustries.com
Lamart Corp www.lamartcorp.com
Lenmar Enterprises Inc www.lenmar.com
Lester Electrical Inc www.lesterelectrical.com
Levo Batterien AG www.levobatterien.com
Martronics Inc www.abcmartronics.com
Masline Electronics Inc www.masline.com
Mathews Associates Inc www.maifl.com
Minmax Energy Technology Co, Ltd www.maxbattery.com
Northern Battery www.northernbattery.com
Pentadyne Power Corp www.pentadyne.com
PeopleSource Solutions Inc www.peoplesourcesolutions.com
Petra Industries Inc www.petra.com
Power Resources Inc www.upssystems.com
Power-cell Battery Products www.powercellbattery.com
PowerGenix www.powergenix.com
Precision Tool & Engineering www.pte-fl.com
Premier Communications www.pryme.com
Priebe Electronics www.priebe-electronics.com
Rage Battery www.ragebattery.com
Rathbone Energy Inc www.rathboneenergy.com
Rebling Plastics www.reblingplastics.com
Rechargeable Battery Corp (RBC) www.rbctx.com
RechargeablesOnline www.rechargeablesonline.com
Royal Battery www.royalbattery.com
Rozon Batteries Inc www.worldbatteries.com
RPS Industries Co Ltd www.rpsintl.com
Safe-Start Inc www.safe-start.com
Saft America Inc www.saftbatteries.com
Sakthi Battery Industries www.sakthipower.com
Sanyo Energy www.sanyobatteries.com
Sask T Zero www.cameronwilkes.com
Scientific Climate Systems Inc www.dryrooms.com
Techworld Industries Ltd www.tworld.com.hk
Telecom Italia www.tim.it
Thermtrol Corp www.thermtrol.com
Ultralife Batteries Inc www.ulbi.com
VARTA Microbattery GmbH www.varta-microbattery.com
VARTA SA www.varta.fr
Williamson Electronique www.willelec.com
Zhongshan Highyes Electronics www.kingneed.com
ZPower Inc www.zpowerbattery.com



Silver
Advanced Measurements Inc www.advmeas.com
BST Systems Inc www.bstsys.com
Engineered Conductive Materials www.conductives.com
Euro Energy Resources Ltd www.euroenergy.co.uk
Gil Import Ltd www.igil.co.il
GN National Electric Inc www.gnbatteries.com
Magnacharge Battery Corp www.magnacharge.com
Martronics Inc www.abcmartronics.com
North American Battery Co www.nabcorp.com
Northern Battery www.northernbattery.com
Plainview Batteries Inc www.plainviewbatteries.com
Rebling Plastics www.reblingplastics.com
Renata AG                              www.renata.com
Royal Battery                  www.royalbattery.com
Spectrum Brands       www.spectrumbrands.com
Sunn Battery Co              www.sunnbattery.com
Tronic Technology Global    www.tronic.com.hk
Yardney Techical Products     www.yardney.com
Zack Electronics                    www.zackinc.com
ZPower Inc                  www.zpowerbattery.com
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Shogyo International Corp www.shogyo.com
Sony Corp www.world.sony.com
Spectrum Brands www.spectrumbrands.com
Steatite Ltd www.steatite.co.uk
Total Battery Sales www.totalbattery.com
Toxco Inc www.toxco.com
Tronic Technology Global Ltd www.tronic.hk
Tronic Technology Global Ltd www.tronic.com.hk
Umicore www.umicore.com
UniBatt www.ofek.org.il
Unipower Europe www.unipowercorp.com
VARTA SA www.varta.fr
VCP International  Inc www.vcpcom.com

Thermal
AAA Hitec Modeco www.hitecnow.com
Batteries Plus www.batteriesplus.com
Dexmet Corp www.dexmet.com
Eirich Machines Inc www.eirich.de
EV Info www.evinfo.com
JX Crystals Inc www.jxcrystals.com
Kinsbursky Brothers Inc www.kinsbursky.com
LaMantia Products Ltd www.lamantia.ca
Maccor Inc www.maccor.com
Powell Electronics Inc www.powell.com
Powerline www.powerline-battery.com
Rathbone Energy Inc www.rathboneenergy.com
Thermtrol Corp www.thermtrol.com
Toxco Inc www.toxco.com

Zinc
APak Batteries Inc     www.apak-batteries.com
Batteries Plus                www.batteriesplus.com
BST Systems Inc                    www.bstsys.com
Cly-Del Mfg Co, The             www.cly-del.com
Jasco Battery Inc            www.jascobattery.com
KCM SA www.kcm.bg
Mathews Associates Inc            www.maifl.com
Mentzer Electronic                  www.mentzer.de
Northern Battery    www.northernbattery.com
Powell Electronics Inc            www.powell.com
Power-cell Battery   www.powercellbattery.com
RD Systems                  www.easymation.com
Rebling Plastics          www.reblingplastics.com
Renata AG                         www.renata.com
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Battery Pack/Assembly Manufacturers

Battery Technology, Inc. (BTI) specializes in the design and
manufacturing of replacement batteries and ac power supplies
for notebook computers. As an ISO-9001 certified company,
BTI enforces strict safety measures to produce the highest
quality replacement batteries. This includes using the highest
quality lithium ion cells from companies like Panasonic and
eOne-Moli Energy. BTI's batteries are designed to meet or
exceed the specifications of the OEM pack. Products come
with a one year warranty.

Battery Technology, Inc. 
16500 Gale Avenue 

City of Industry, CA 91745 
Contact: Sales Department

626-336-6878 
sales@batterytech.com 
www.batterytech.com 

iTECH leads in innovating design and manufacture of power
products including smart batteries, chargers, docking stations and
power sub-systems. We provide both standard and engineered
application-specific product solutions where performance is criti-
cal. iTECH works with all chemistries – SLA, NiCd/NiMH,
Lithium ion and Lithium polymer. We serve vertical OEM and
open market customers in the handheld electronics, medical, safe-
ty/security, military and communication markets.  

iTECH 
9454 Waples St. 

San Diego, CA 92121 
Contact: Frank Cooper 

858-458-1500 Ext. 2030 
fcooper@itecheng.com 

www.itecheng.com 

Nexergy, Inc. 
1909 Arlingate Lane

Columbus, OH 43228 
Contact: Mark Magoon 

888-696-4589 
sales@nexergy.com 
www.nexergy.com 

Nexergy is the leading designer, integrator, and manufacturer 
of custom battery packs and battery chargers

Progressive Technologies 
331 Shelleybrook Drive 

Pilot Mountain, NC 27041 
Contact: Ken Hanson

800-333-1375 
sales@protechnologies.com 
www.protechnologies.com 

Custom Battery Pack Design and Assembly. ISO9001 & ISO13485 

MicroSun Technologies is the leading global source for your
portable energy needs. MicroSun’s team applies cutting-edge
technology, innovative engineering, and years of expertise to the
design, assembly and testing of battery packs, chargers/condi-
tioners, power supplies and testing equipment. MicroSun’s
patented thermal management makes Li-ion batteries a viable
option for high power/temperature applications. Energy solu-
tions are individually tailored for each customer’s unique speci-
fications and time-to-market requirements in a wide range of
OEM applications. MicroSun USA and its offshore production
facilities employ state-of-the-art equipment to integrate innova-
tive engineering with optimum manufacturing and stringent
qualification testing. Our facilities are equipped to handle vari-
able production volumes from prototype to high volume.

MicroSun Technologies 
1925 Ohio Street 
Lisle, IL 60532  

Contact:  630-968-5000 x323
inquiry@microsuntech.com 

www.microsuntech.com 



Battery Technology, Inc. www.batterytech.com 
Black & Decker www.blackanddecker.com
Boston-Power Inc www.boston-power.com
BYD Battery Co Ltd www.byd.com.cn
Cell-Con Inc www.cell-con.com
County Battery Services Ltd www.countrybattery.co.uk
Dan Energy www.danenergy.com
Devon Co www.xenousa.com
EaglePicher Technologies LLC www.eaglepicher.com
Electric Fuel Battery Corp www.electric-fuel.com
Great Power Battery Co Ltd www.greatpower.net
Hong Kong Batteries Manufactory Ltd www.hk-batteries.com

Innergy Power Corp www.innergypower.com
iTECH  www.itecheng.com 
Jasco Battery Inc www.jascobattery.com
Laird Technologies www.lairdtech.com
Maha Energy Corp www.mahaenergy.com
Merry Electronics (USA) Co Ltd www.merry.com.tw
MicroSun Technologies www.microsuntech.com 
Multiplier Industries Corp www.multiplier.com
New Energy www.newenergyltd.com
New Leader Battery Industry Ltd www.newleader.com.hk
NEXcell Battery Co Ltd www.nexcell-battery.com
Nexergy, Inc. www.nexergy.com 
Nokia Mobile Phones www.nokia.com
Pacific Northwest Natl Lab www.pnl.gov
Peak Energy Solutions Inc www.peakbattery.com
Plainview Batteries Inc www.plainviewbatteries.com
PosiCharge www.posicharge.com
Power-cell Battery Products www.powercellbattery.com
Powermax Battery (USA) Inc www.powermaxusa.com
Progressive Technologies  www.protechnologies.com
PVD Products Inc www.pvdprodudcts.com
Shogyo International Corp www.shogyo.com
Sonobond Ultrasonics  www.sonobondultrasonics.com 
SWE www.swe.com
Sunn Battery Co www.sunnbattery.com
U&C Batteries Private Ltd www.ucbatteries.com
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Sonobond Ultrasonics 
1191 McDermott Drive 
West Chester, PA 19380 
Contact: Janet Devine

610-696-4710 
sales@sonobondultrasonics.com  
www.sonobondultrasonics.com 

Ultrasonic battery assembly for exceptional weld 
strength and electrical conductivity. 



2 0 0 8  R e s o u r c e  G u i d e                                B a t t e r y  P o w e r  P r o d u c t s  &  T e c h n o l o g y                 w w w . B a t t e r y P o w e r O n l i n e . c o m

2 4  |  C o n f e r e n c e  P r e v i e w

Battery Power 2008, an international conference highlighting the latest developments and technologies in
the battery industry, will be held September 4-5 in the heart of the French Quarter in New Orleans, La. 

This sixth annual event will feature presentations on portable, stationary and automotive battery technology,
as well as battery manufacturing, materials and research & development. Topics will include new battery

designs, emerging technologies, battery materials, power management, charging and testing systems, as well
as the latest market trends affecting the industry. 

The conference is designed for OEM design engineers, system engineers, technical and management pro-
fessionals involved in battery powered products and systems, battery manufacturing, battery technology

research and development and power management technology.

What’s New for 2008
• Capital Ventures Investment Panel
• Product Demonstrations in the Exhibit Hall
• New Topics on International Regulatory Issues,  Advanced Characterization 

Techniques and Battery Counterfeit Prevention Technology
• Expanded Program on Power Management

September 4-5 • New Orleans, La.
Astor Crowne Plaza Hotel

The International Conference Highlighting the 
Latest Developments and Technologies in Batteries and Power Management

10 Great Reasons Why You Should  Attend 
Battery Power 2008
• Discover How New Technology is Impacting Power 

Management
• Network with Potential Business Partners
• Attend Exceptional Pre-Conference Activities
• See the Latest Products Technologies Unveiled
• Learn to Optimize Your System Performance and 

Dependability
• Assure Compliance with Latest Safety   

Requirements And Standards
• Discuss Your Specific System Needs with 

Technology Experts 
• Improve System Longevity and Power Delivery
• Maximize Return on Battery Technology System 

Investments
• Find the Latest Market, Pricing and Manufacturing 

Trends Worldwide

Who Needs to Attend:
• OEM design engineers of portable electronic 

products and battery-powered systems
• Developers and integrators of rechargeable 

battery products and systems
• System engineers of standby, backup and 

uninterruptible power systems
• System integrators, vendors, distributors
• Manufacturers of batteries and battery packs
• IC and chipset providers
• Manufacturers of charging, conditioning, 

monitoring and testing equipment
• System engineers of electric vehicles
• Product managers seeking new applications, and 

partnering opportunities
• Charging and testing system component providers
• Specialized energy materials suppliers
• Battery component providers
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Battery Power 2008 will feature more than 35 technical 
presentations. To view the full program, please visit
www.batterypoweronline.com/bp08_index.htm

Keynotes
Market Trends – Markets, Technologies and Major Players

Ying Wu, Ph.D., Senior Analyst • Lux Research, Inc.

Turning Up the Heat on Battery Safety: A Guide to Battery Safety Testing
Matthew Larkin, Senior Battery Consultant • TÜV SÜD

Featured Presentations
Venture Capitalist Investor Panel

Richard Baxter, Ardour Capital Investments, LLC 
William Lese, Braemar Energy Ventures • Matt Jones, Nth Power 

Mark Cox, New Energy Fund, LP • James Kim, CMEA Ventures 

Technology to Prevent Counterfeiting in the Battery Industry 
Steven J. Powell, General Manager and Director, Security Solutions •

Eastman Kodak Company 

General Sessions from These Industry-Leading Companies:

Media Sponsors

Supporting Organizations

Gold Sponsor

Exhibitors & Sponsors

Council for Scientific and
Industrial Research DPSS
Electro Energy, Inc.
Electrochem Commercial Power
Electrovaya Corp.
Enercon Industries Corp.
Energizer 
Engineered Materials, Inc.
Exponent, Inc.
GEM Power, LLC 
Hawaii Natural Energy Institute
IdaTech
Intersil 
JSA Photonics, Inc.
Micro Power Electronics, Inc. 
Microchip Technology, Inc.
Miyachi Unitek Corp

Motorola Product Testing
Services 
National Semiconductor
NEXcell Battery Co., Ltd.
Nexergy, Inc.
ON Semiconductor 
PowerGenix
SmartSpark Energy Systems
SouthWest Electronic Energy
Group 
Sypris Test & Measurement 
Texas Instruments
Timcal Graphite and Carbon 
Toda Kogyo Europe GmbH
Toro 
Voller Energy

Registration
Register online at www.BatteryPowerOnline.com. 

Team Discount: If two people from your company will be attending the
conference, $300 is deducted from each attendee's registration fee.
If three or more attendees will be attending the conference, $400 is
deducted from each attendee's registration fee.

www.BatteryPowerOnline.com
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Aonon Battery Factory www.aonon.com
BAE Batterien GmbH www.bae-berlin.de
Eco-Battery Inc www.eco-battery.com
EverFast Rechargeables Ltd www.everfast.com.hk
GP Battery Marketing (Germany) GmbH www.gpbattery.de
Harding Energy Inc www.hardingenergy.com
HOPPECKE Batteries Inc www.hoppecke-us.com
Johnson Controls Inc www.johnsoncontrols.com
Joint Stock Battery Co RIGEL www.rigel.ru
K & W Asia Tech Co Ltd www.kwasia.com
K V International www.geocities.com/kvintl
K2 Energy Solutions www.k2battery.com
Levo Batterien AG www.levobatterien.com
Lexel Battery Co Ltd www.lexelbattery.com
Lithium Power Technologies Inc www.lithiumpower.com
Ll'Accumulateur Tunisien Assad SA www.atassad.com
Minmax Energy Technology Co, Ltd www.maxbattery.com
Oerlikon Stationary Batteries Ltd www.accuoerlikon.com
Ohlin Sales Co dba OSI Batteries www.osibatteries.com
Power-Sonic Corporation www.power-sonic.com 
Rocket Electric Co Ltd www.rocketla.com
Shenzhen EPT Battery Co Ltd www.ept-battery.com
SKC PowerTech Inc www.skc.co/kr
Sony Corp www.world.sony.com
Taiwan Yuasa Battery Co Ltd www.yuasa.com.tw
Topin Battery Ltd www.topinbattery.com

EnerSys 
2366 Bernville Rd. 
Reading, PA 19605  

Contact: Sales Department
610-208-1991 

reservepower@enersys.com 
www.enersys.com 

EnerSys manufactures, distributes and services reserve power, motive
power and starting, lighting and ignition (SLI) batteries, chargers, power

equipment, and battery accessories to customers worldwide.

Primary Batteries

A123Systems www.a123systems.com
B & B Battery (USA)  Inc www.bb-battery.com
Ceramatec Inc www.ceramatec.com
Compass Co Ltd www.compassource.com
Dyna Hi-Tech Power Systems Ltd www.dynahitech.com
East Penn Mfg Co Inc www.dekabatteries.com
Electric Fuel Corp www.electric-fuel.com
EnerSys  www.enersys.com 
Exide Technologies www.exide.com
F A A M SpA www.faam.com
GBP Battery Co Ltd www.gbp-battery.com
GFX Power Inc www.gfxpower.ca
Hawker Powersource www.hawkerpowersource.com
Infinite Power Solutions www.infinitepowersolutions.com
K & W Asia Tech Co Ltd www.kwasia.com
K2 Energy Solutions www.k2battery.com
Leoch Int'l (HK) Ltd www.leoch.com
McNair Technology Co, Ltd www.mcnair.com.cn
Ningbo KeQiang Battery Co Ltd www.chinesebattery.com
Optima Batteries www.optimabatteries.com
Power Battery srl www.powbat.it
Quanzhou Yazhi Storage Battery Co Ltd www.ya-zhi.com
Ritar Power Group (Hong Kong) Ltd www.ritarpower.com
Sandia National Laboratories www.sandia.gov/pstg/battery.html
Shenzhen Motoma Power Co Ltd www.motoma.com
Tadiran Batteries www.tadiran.com
Tai Kwong-Yokohama Battery Ind Sdn Bhd www.tkyoko.com
Topon Technology Ltd www.topon.com.cn
Tripp Lite www.tripplite.com
Trojan Battery Co www.trojanbattery.com
Union Battery Corp www.unionbattery.com
VARTA Microbattery GmbH www.varta-microbattery.com
Wengter Electron Industry Co Ltd www.wengter.com
Wuhan Intepower Co Ltd www.intepower.com
XenoEnergy Co Ltd www.xenoenergy.com
Yamado Inc www.yamado.com
Yardney Techical Products www.yardney.com
Yuasa Development Corp www.yuasa-tech.com
Yucell Industry Ltd www.yucell.com
Zhejiang 3-turn Battery Co Ltd www.3turn.com

Secondary Batteries

For over 38 years Power-Sonic Corp. has been providing cost effec-
tive high quality SLA batteries on a global basis. Power-Sonic bat-
teries are sold in more than 70 countries world wide. Power-Sonic’s
corporate headquarters and main distribution center are located in
San Diego California, supplemented by strategically located distri-
bution centers throughout the U.S. The corporation has wholly
owned subsidiaries operating in Europe, Singapore and Mexico.The
current product range encompasses the following batteries:

• PS and PSG series general purpose 
• PSH series high rate discharge 
• PG series long life 
• Powersport series
• Nickel Cadmium 
• Nickel Metal Hydride

The company also supplies battery chargers for SLA, Ni-Cd and Ni-
MH batteries. 

Power-Sonic Corporation
7550 Panasonic Way 
San Diego, CA 92154  

Tel: 619-661-2020 
Fax: 619-660-3650

battery@power-sonic.com 
www.power-sonic.com 
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WirthCo Engineering, Inc. 
7491 Cahill Road 

Minneapolis, MN 55439  
Contact: Andrew Wirth 

800-959-0879 
sales@wirthco.com 

www.wirthco.com • www.batterydoc.com 

WirthCo is entering its 3rd decade as a primary manufacturer of 
automotive aftermarket accessories including Battery Chargers, Disconnects,
Bolts and Taps under the brand of Battery Doctor®-12 volt products as well

for some of the world’s largest and most 
successful distributors, retailers, and OEMs. 

Accessories

Cables/Harnesses

Quick Cable Canada Ltd www.quickcable.com
Right Connection Electronics Inc www.trc12volt.com
Sinbon Electronics www.sinbontech.com
Stark Electronics Inc www.starkelectronics.com
Technical House Inc www.technicalhouse.com
Techni-Tool Inc www.techni-tool.com
The ProCom Group www.theprocomgroup.com
Tyco Electronics Corp www.tycoelectronics.com
UniBatt www.ofek.org.il

Capacitors/Ultracapacitors
AVX www.avx.com
DeWAL Industries Inc www.dewal.com
Engineered Conductive Materials www.conductives.com
Greatbatch Inc www.greatbatch.com
Holzberg Communications Inc www.holzberg.com
Illinois Capacitor Inc www.illcap.com
Mission Critical Power Systems www.mcps.us
OptiXtal Inc www.optixtal.com
SBE Inc www.SBElectronics.com
TIAX LLC www.tiaxllc.com
TRACE Photonics Inc www.tracephotonics.com
T-San Electronics Inc www.tsan.net
Uniross Batteries (HK) Ltd www.uniross.com
XenoEnergy Co Ltd www.xenoenergy.com

Almo Wire & Cable Inc www.almo.com
Anderson Power Products www.andersonpower.com
Antique Auto Battery Mfg Inc www.antiqueautobattery.com
Coast Energy Corp Inc www.wilpowerbattery.com
Cobra Wire & Cable Inc www.cobrawire.com
Ell-Tron www.elltron.com
E/W Electronics www.ewelectronics.com
Farmer Mold & Machine Works Inc www.farmermold.com
Helms-Man Industrial Co Ltd www.helms-man.com
Holzberg Communications Inc www.holzberg.com
Interpower Corp www.interpower.com
ISL Products International www.islproducts.com
Japlar/Schauer www.battery-chargers.com
Kim Hotstart Mfg Co Inc www.kimhotstart.com
MarathonNorco Aerospace Inc www.mptc.com
Masline Electronics Inc www.masline.com
Materials Transportation Co www.mtcworldwide.com
Minwa Electronics Co Ltd www.minwa.com
Mouser Electronics Inc www.mouser.com
Multi-Contact USA www.multi-contact-usa.com
O'Hara Metal Products Co www.oharamfg.com
Peak Energy Solutions Inc www.peakbattery.com
Phoenix Contact Inc www.phoenixcon.com
Powell Electronics Inc www.powell.com

Ell-Tron Manufacturing Co., Inc.
P.O. Box 416

Vanderbilt, MI 49795
(989) 983-3181

www.elltron.com
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Chargers

Cadex designs and manufactures advanced battery chargers,
battery analyzers and rapid testers, and battery management
software. Our award-winning products are built with one goal
in mind — to solve battery problems. Cadex products are the
preferred choice for industry leaders in wireless communica-
tions, emergency services, mobile computing, avionics, bio-
medical, automotive and defense applications. Latest innova-
tions include the hand-held, CA-12 featuring Spectro technol-
ogy capable of measuring capacity in 15 seconds for automo-
tive and mobility applications, and laboratory C8000 battery
testing system for battery-powered device developers. Cadex
is ISO 9001 and ISO13485 certified and our products are sold
in over 100 countries. 

Cadex Electronics Inc. 
22000 Fraserwood Way 

Richmond, BC V6W1J6 Canada 
Contact: Sales
604-231-7777 

info@cadex.com 
www.cadex.com  

Energy Access, Inc. specializes in the manufacture of custom and
standard battery chargers for all chemistries.  Founded in 1998
to address the growing need for expertise in Smart Battery
Charger Technology, we have supplied charger products to hun-
dreds of customers worldwide.

Today as an Industry Leader we are dedicated to providing our
customers with the best charging solution available for their appli-
cations, making efficient use of the latest technology and proven
designs. 

Expertise in SMBus and Intelligent Chargers
Proven Quality Products 
Ability to Modify existing products and Design custom solutions
Committed to serving our customers    

Energy Access, Inc.
5344 W. 79th Street

Indianapolis, IN 46268
ISO 9001:2000 Certified

Contact: Joe Chatman
317-201-8074

jchatman@energyaccess.com
www.energyaccess.com

iTECH leads in innovating design and manufacture of power
products including smart batteries, chargers, docking stations and
power sub-systems. We provide both standard and engineered
application-specific product solutions where performance is criti-
cal. iTECH works with all chemistries – SLA, NiCd/NiMH,
Lithium ion and Lithium polymer. We serve vertical OEM and
open market customers in the handheld electronics, medical, safe-
ty/security, military and communication markets.  

iTECH 
9454 Waples St. 

San Diego, CA 92121 
Contact: Frank Cooper 

858-458-1500 Ext. 2030 
fcooper@itecheng.com 

www.itecheng.com 

Based in Rolling Meadows, IL, Charles M&I is a
provider of high quality, innovative industrial trans-
formers, battery chargers and AC and DC electrical
products, including inverters, isolation and boosting
transformers and cable products.  More information
about Charles Industries is available at www.charlesin-
dustries.com. 

Charles Industries
5600 Apollo Drive

Rolling Meadows, IL 60008
(847) 258-8546

www.charlesindustries.com



Advanced Power Products Inc www.app-bgl.com
Advanced Projects Research Inc www.advancedprojects.com
AdvanceTec Industries Inc www.advancetec.com
Alpine Power Systems Inc www.alpinepowersystems.com
Analytic System         www.analyticsystems.com
Arrgh Manufacturing Co Inc      www.arrgh.com
Arrow International Pvt Ltd       www.okaya.in
Arthur N Ulrich Co                www.anu-co.com
Better Power Electronic  www.better-power.com
Bing Technologies            www.bing-tech.com
Bitrode Ltd                       www.bitrode.com
Bonitron Inc                        www.bonitron.com
Boundless Corp          www.boundlesscorp.com
BRUSA Elektronik                    www.brusa.ch
BTI Technology & Innovation  www.bticcs.com
Cadex Electronics Inc.  www.cadex.com  
Canada Battery Inc      www.canadabatteryinc.ca
Carber Power Technologies Inc www.carber.com
CBC Battery                      www.cbcbattery.com
Charles Industries Ltd

www.charlesindustries.com
Cliplight Manufacturing Co   www.cliplight.com
Delta Electronics Inc             www.deltaww.com
Delta-Q Technologies Corp      www.delta-q.com
Deltran Corp                  www.batterytender.com
Deutronic Elektronik        www.deutronic.com
Digatron Industrie-Elektronik  www.digatron.net
Directparts                 www.directpartsdepot.com
Douglas Battery           www.douglasbattery.com
Dynapower Corp               www.dynapower.com
Dyno Battery Co              www.dynobattery.com
Edison Minit-Charger  www.minit-charger.com
Elak Private Ltd                 www.elakindia.com
Eldrive Norge AS                      www.eldrive.no
Electric Fuel Battery Corp    www.electric-fuel.com
Electritek-AVT www.electritek.com
Elektropower Ltd              www.elektropower.hu
Eltek Energy LLC             www.eltekenergy.com
Energy Access, Inc.      www.energyaccess.com
ENERMEX SA de CV www.grupoimsa.com
Enerpro Inc                      www.enerpro-inc.com
EnerSys                                 www.enersys.com
First National Battery             www.battery.co.za
FMA Inc                   www.fmaincorporated.com
FRIWO USA Inc                 www.friwoemc.com
Galaxy Power Inc           www.galaxypower.com
Gami Battery                          www.gami.cl
GEM Power LLC                 www.gempower.biz
Go Power Electric Inc       www.gpelectric.com
Great Power Battery Co Ltd     www.greatpower.net
H M Cragg Co                    www.hmcragg.com
Hansung World Co Ltd               www.heid.co.kr
HindlePower Inc         www.hindlepowerinc.com
iTECH                                www.itecheng.com 
KEPCO INC www.kepcochargers.com
Keystone Electronics Corp.  www.keyelco.com

Kim Hotstart Mfg Co Inc www.kimhotstart.com
Kinetik                         www.kinetikpower.com
Koehler-Bright Star Inc      www.flashlight.com
Kussmaul Electronics Co   www.kussmaul.com
La Marche Mfg             www.lamarchemfg.com
LaMantia Products Ltd         www.lamantia.ca
Lind Electronics, Inc. www.lindelectronics.com
Masline Electronics Inc        www.masline.com
Mathews Associates Inc        www.maifl.com
McDowell Research  www.mcdowellresearch.com
Mentzer Electronic                  www.mentzer.de
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KEPCO INC. has long enjoyed an excellent reputation as a
leading manufacturer of precision laboratory and OEM type
power supplies and now brings its 60+ years of expertise in
power conversion to the battery charger market. 

The KEPCO KES product line is uniquely suitable for any
engine-start application and offers the latest in switch mode
power supply technology. 

Call us for more information and let us help you with your
charger needs. 

KEPCO INC
131-38 Sanford Avenue

Flushing, NY 11355 USA
Contact: Oscar Rozo
718-461-7006 x 5151
hq@kepcopower.com

www.kepcochargers.com

For more than 55 years Keystone has designed and manufac-
tured the latest advances in Battery Holders, Clips and
Contacts.  Add to these a vast array of standard and custom
interconnect components and hardware for a variety of indus-
tries.

Keystone takes pride in meeting all requirements, efficiently
and promptly.  Our skilled and dedicated technicians, experi-
enced production personnel and customer service teams con-
tribute to our reputation as an industry leader .

ISO-9002 certified and RoHS compliant, the firm strives to
exceed customer needs at competitive prices.  A global distri-
bution network assures rapid response.

Keystone Electronics Corp.
31-07 20th Road

Astoria, NY 11105
(800) 221-5510 or (718) 956-8900

www.keyelco.com
kec@keyelco.com

MES-DEA SA www.cebi.com
MFJ Enterprises Inc     www.mfjenterprises.com
Midstate Battery          www.midstatebattery.com
Midtronics Inc                  www.midtronics.com
PEC North America Inc www.peccorp.com
Peco II Inc www.peco2.com
Pin Xin Int'l Ltd www.powerhaus.com.hk
Pivotal Power Inc www.pivotalpower.com
PortaPower (HK) Ltd www.portapower.com
PosiCharge www.posicharge.com
Sackett Systems Inc www.sackett-systems.com
Salcomp USA LLC www.salcomp.com
Samya Technology Co Ltd www.samyatech.com.tw
Sinbon Electronics www.sinbontech.com
SL Power Electronics Corp www.slpower.com
SMH Systems Material Handling www.smhco.com
SOC America Inc www.socamericainc.com
Solectria Corp www.solectria.com
Sorfin Yoshimura Tokyo Ltd www.sorfin-yoshimura.com
SOTA Enertech Inc www.sota.cc
Storage Battery Systems Inc www.sbsbattery.com
Stored Energy Systems www.sens-usa.com
Su-Kam Communication Systems Ltd www.su-kam.net
Summer Way Ltd www.hkmoney.net
Supertech Power Ltd www.st-power.ca
Sure Power Industries Inc www.surepower.com
SWE                                                               www.swe.com
T R I A D  USA International www.malltui.com
Talley Communications Corp www.talleycom.com
Technical House Inc www.technicalhouse.com
TecMate (International) NV www.tecmate-int.com
Telecom Italia www.tim.it
Terrell Battery Corp www.terrellbattery.com
Texas Instruments Inc www.ti.com
The Centronix Corp www.centronix.com
TIAX LLC www.tiaxllc.com
Topin Battery Ltd www.topinbattery.com
TRACE Photonics Inc www.tracephotonics.com
Trojan Battery Co www.trojanbattery.com
Tronic Technology Global Ltd www.tronic.com.hk
UniBatt www.ofek.org.il
Uni-Firm Ltd www.unifirm.com
Uniross Batteries (HK) Ltd www.uniross.com
Universal Power Group www.upgi.com
Valor Wireless Phone Assembly www.2valor.com
VARTA Autonakut www.varta-automotive.fi
Vencon Technologies Inc www.vencon.com
Ventronics Inc www.ventronicsinc.com
Vmark Int'l Ltd www.vmarkpower.com
Voller Energy Ltd www.voller.com
Weiss Instrument Inc www.weissinstrument.com
Weldex Sales Corp www.weldexsales.com
Wellington Battery Co www.wellingtonbattery.com
Wikgo Technology Ltd www.wikgo.com
Wintop Int'l (HK) Ltd www.m-ups.com
Xantrex Technology Inc www.xantrex.com
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Coatings
Acheson Colloids Co www.achesonindustries.com
Arcotronics Italia SpA www.arcotronics.com
Ballard Material Products www.avcarb.com
CAIG Laboratories Inc www.caig.com
Cladan Corp www.cladancorp.com
Cly-Del Mfg Co, The www.cly-del.com
Electric Fuel Battery Corp www.electric-fuel.com
Engineered Conductive Materials www.conductives.com
General Chemical Corp www.generalchem.com
Great Power Battery Co Ltd www.greatpower.net
H & T Battery Components www.ht-group.com
H & T Battery Components www.trumac.com
IBC Corp www.ibccorporation.com
Indium www.indium.com
Innovative Machine Corp www.innovativemach.com
Liberty Precision Industries www.libertypi.com
Lithium Power Technologies Inc www.lithiumpower.com
Midstate Battery www.midstatebattery.com
MIRWEC Film Inc www.mirwecfilm.com
Plastic Dip Moldings Inc www.plasticdipmoldings.com
Sure Power Industries Inc www.surepower.com
Techni-Tool Inc www.techni-tool.com
Texmac  Inc www.texmacusa.com
Weldex Sales Corp www.weldexsales.com

Components
AMETEK www.ametekmetals.com
AVX www.avx.com
Bourns Inc www.bourns.com
Circuit Components Inc www.circuitcomponents.com
Electrochemical Coatings Inc www.eccecs.com
H & T Battery Components www.trumac.com
Interpower Corp www.interpower.com
Kothari Acid Proof Tiles Co www.acidproof.com
Motion Micro Solutions www.motionmicro.com
Nippin Sheet Glass Co, Ltd www.nsg.co.jp
O'Hara Metal Products Co www.oharamfg.com
OPTEK Technology Inc/TT Electronics www.optekinc.com
Philadelphia Scientific www.phlsci.com
Powa Electronics Co Ltd www.powachina.com
Quadra Sales Corp www.quadrasales.com
Raditek www.raditek.com
Sanford Battery Manufacturing Ltd www.sanfordbattery.on.ca
Su-Kam Communication Systems Ltd www.su-kam.net
TAB Tovarna Akumulatorskih Baterij dd www.tab.si
Taiyo Yuden (USA) Inc www.t-yuden.com
Termar Srl www.termar.it
Terrell Battery Corp www.terrellbattery.com
T-San Electronics Inc www.tsan.net
Vicor Corp www.vicorpower.com
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Lind Electronics, Inc. designs and builds high quality power
accessories for  laptops and portable computer systems. Airline
and Automobile power adapters are available for all major lap-
tops, portable printers, handhelds and DVD players. We manu-
facture multiple output DC adapters and auxiliary battery packs
for portable office applications. The rugged design of Lind
power adapters make them ideal for military and emergency
vehicle applications.

Lind Electronics, Inc.
6414 Cambridge Street

Minneapolis, MN 55426
800-659-5956

lrlind@lindelectronics.com
www.lindelectronics.com

T. J. Neville

Converters

Applied Power Systems Inc www.appliedps.com
Argus Technologies Ltd www.argusdcpower.com
Aztec Electronics Pty Ltd www.aztecelectronics.co.za
Batteries Are Us www.batteriesareus.com
Bonitron Inc www.bonitron.com
Delta-Q Technologies Corp www.delta-q.com
Hitachi America Ltd www.hitachi.us
Holzberg Communications Inc www.holzberg.com
Industrial Semiconductor Inc www.industrialsemi.com
La Marche Mfg www.lamarchemfg.com
Lind Electronics, Inc. www.lindelectronics.com
LWC Distributors Inc www.lwcdistributors.com
Mega Electronics, Inc www.megaelectronics.com
National Semiconductor www.national.com
Uniross Batteries (HK) Ltd www.uniross.com

iTECH leads in innovating design and manufacture of power
products including smart batteries, chargers, docking stations and
power sub-systems. We provide both standard and engineered
application-specific product solutions where performance is criti-
cal. iTECH works with all chemistries – SLA, NiCd/NiMH,
Lithium ion and Lithium polymer. We serve vertical OEM and
open market customers in the handheld electronics, medical, safe-
ty/security, military and communication markets.  

iTECH 
9454 Waples St. 

San Diego, CA 92121 
Contact: Frank Cooper 

858-458-1500 Ext. 2030 
fcooper@itecheng.com 

www.itecheng.com 

Docking Stations

Hal-Tec
405 North Reo Street Suite 240

Tampa, FL 33609
Contact: Randy Carpenter

813-289-4119
drcarpenter@hal-tec.com

www.hal-tec.com

Full service network reliability management and outsourcing services 
company, with industry experience and state of the art service offerings,

including battery installation and maintenance. 

Consulting Services

ABI Research www.abiresearch.com
Advanced Projects Research Inc www.advancedprojects.com
AVICENNE Development www.avicenne.com
Battery Research & Testing Inc www.batteryresearch.com
BNS Solutions www.bnssolutions.com
Enersol Consulting Services Inc www.enersolinc.com
Frezzi Energy Systems www.frezzi.com
Frost & Sullivan www.frost.com
Hal-Tec www.hal-tec.com
Southwest Research Institute www.fire.swri.org
TIAX LLC www.tiaxllc.com
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Dry Rooms
AAA Hitec Modeco www.hitecnow.com
Acumuladores Moura S/A www.moura.com.br
Arrow International Pvt Ltd www.okaya.in
Chasewood Environmental Inc www.chasewoodsys.com
Environmental Specialties Inc www.LuwaUSA.com
Glascock International LLC www.glascockinternational.com
Great Power Battery Co Ltd www.greatpower.net
Harris Environmental Systems www.harris-env.com
Scientific Climate Systems Inc www.dryrooms.com

Electrolytes
A A Silva www.autosil.pt
AAA Hitec Modeco www.hitecnow.com
Acumuladores Moura S/A www.moura.com.br
Allied Battery Co Inc www.alliedbattery.com
Arrow International Pvt Ltd www.okaya.in
Atlas Battery Ltd www.atlasgrouppk.com
AVICENNE Development www.avicenne.com
Battery Sales www.batterysales.com
BYD Battery Co Ltd www.byd.com.cn
Canada Battery Inc www.canadabatteryinc.ca
Carber Power Technologies Inc www.carber.com
CBC Battery www.cbcbattery.com
eVionyx Inc www.evonyx.com
Expan Inc www.expaninc.com
Ferro Corp www.ferro.com
First National Battery www.battery.co.za
FMC Lithium www.fmclithium.com
Gami Battery www.gami.cl
High Energy Batteries  www.highenergyltd.com
Huitong Industry Co Ltd www.autobikeparts.com
Limtech Lithium Industries www.limtech.com
Midstate Battery www.midstatebattery.com
Minnesota Industrial Battery www.gnb.com
Ohara Corp www.oharacorp.com
Peace Bay Power Co Ltd www.peacebay.com
Peak Energy Solutions www.peakbattery.com
Rozon Batteries Inc www.worldbatteries.com
Sakthi Battery Industrieswww.sakthipower.com
SOTA Enertech Inc www.sota.cc
Storage Battery Systems www.sbsbattery.com
Terrell Battery Corp www.terrellbattery.com
Topin Battery Ltd www.topinbattery.com
Toxco Inc www.toxco.com
TRACE Photonics Incwww.tracephotonics.com
UniBatt www.ofek.org.il
Valence Technology Inc www.valence.com
VARTA Autonakut www.varta-automotive.fi
Wuhan Lixing Power Sources www.lisun.com
XenoEnergy Co Ltd www.xenoenergy.com

Enclosures
CMW Automation GmbH www.cmw-automation.com
Direct Power and  Water Corp www.directpower.com
EnXergy www.enxergy.com
Hutton Communications Inc www.huttononline.com
IBC Corp www.ibccorporation.com
Jameco Electronics Components www.jameco.com
Masline Electronics Inc www.masline.com
O'Hara Metal Products Co www.oharamfg.com
Pac-Tec www.pactecenclosures.com
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Fuses

EnXergy www.enxergy.com
Holzberg Communications Inc www.holzberg.com
Quick Cable Corp www.quickcable.com
SOC America Inc www.socamericainc.com
Thermshield  www.thermshield.com
Uniross Batteries (HK) Ltd www.uniross.com

Holders
AAA Hitec Modeco www.hitecnow.com
Acme Model Engineering Co www.acmemodel.com
Acom Communications Corp www.cellcom.com.tw
Advanced Power Products Inc www.app-bgl.com
Arbin Instruments www.arbin.com
Atlantic Components www.atcomhq.com
Changsha Lyrun Material Co Ltd www.lyrun.com
Concord Electronics Corp www.concord-elex.com
EAC Corp www.eac.com
FIC Corp www.ficcorp.com
IDX System Technology Inc www.idx.tv
Keystone Electronics Corp www.keyelco.com
Masline Electronics Inc www.masline.com
Memory Protection Devices Inc www.batteryholders.com
MFJ Enterprises Inc www.mfjenterprises.com
Midstate Battery www.midstatebattery.com
Mouser Electronics Inc www.mouser.com
Power Dynamics Inc www.powerdynamics.com
Priebe Electronics www.priebe-electronics.com
Semyung Ever Energy Co Ltd www.eckorea.net/semyung
Shokai Far East Ltd www.shokaifareast.com
Specialty Electronics Inc www.connectorsolutions.com
Stark Electronics Inc www.starkelectronics.com
Stevens Products Inc www.stevensproducts.com
Su-Kam Communication Systems Ltd www.su-kam.net
SY Kessler Sales Inc www.sykessler.com
Tronic Technology Global Ltd www.tronic.com.hk
UniBatt www.ofek.org.il

Integrated Circuits &
Semiconductors

Battery Monitors
Applied Electronics Labs Ltd www.ael.lv
Aztec Electronics Pty Ltd www.aztecelectronics.co.za
National Semiconductor www.national.com
SOC America Inc www.socamericainc.com
T-San Electronics Inc www.tsan.net
Texas Instruments  www.ti.com/sc/ampic

Charge Controllers
Advanced Analogic Technologies Inc www.analogictech.com
AITEC Inc www.ccspower.com
Maxim Integrated Products Inc www.maxim-ic.com
Summit Microelectronics Inc www.summitmicro.com
Texas Instruments                              www.ti.com/sc/ampic

Current Controllers
Fairchild Semiconductor www.fairchildsemi.com
Maxim Integrated Products Inc www.maxim-ic.com
Texas Instruments                              www.ti.com/sc/ampic

Texas Instruments offers complete solutions with high per-
formance portable power management products, from power
conversion to battery charging and fuel gauging, TI's complete
portfolio of power management ICs help you differentiate your
designs and get to market fast. TI also makes design easier
with leading-edge tools and support. Take advantage of our
vast selection of high-performance portable power manage-
ment products today by visiting power.ti.com. 

Texas Instruments
12500 TI Blvd.

Dallas, TX 75243
Contact: Product Information Center

800-477-8924
www.ti.com/sc/ampic

power.ti.com

Fuel Gauges



Euro Energy Resources Ltd www.euroenergy.co.uk
National Semiconductor www.national.com
Powell Electronics Inc www.powell.com
Quadra Sales Corp www.quadrasales.com
Sorfin Yoshimura Tokyo Ltd www.sorfin-yoshimura.com
Stark Electronics Inc www.starkelectronics.com
Su-Kam Communication Systems Ltd www.su-kam.net
Texas Instruments www.ti.com/sc/ampic

Microcontrollers
B F Systems Inc www.thomasregister.com
BTI Technology & Innovation www.bticcs.com
EM Microelectronic-US Inc www.emmicroelectronic.com
Fairchild Semiconductor www.fairchildsemi.com
Freescale Semiconductor Inc www.freescale.com
Harris Semiconductor Corp www.harris.com
Hitachi America Ltd www.hitachi.us
International Rectifier (IOR) www.irf.com
Intersil Corp www.intersil.com
IXYS Corp www.ixys.net
Jameco Electronics Components www.jameco.com
Maxim Integrated Products Inc www.maxim-ic.com
Maxwell Technologies Inc www.maxwell.com
Micro Linear Corp www.microlinear.com
Microchip Technology Inc www.microchip.com
National Semiconductor www.national.com

ON Semiconductor www.onsemi.com
Philips Semiconductors www.semiconductors.philips.com
Power Integrations Inc www.powerint.com
Powerex Inc www.pwrx.com
STMicroelectronics Inc www.st.com
Vicor Corp www.vicorpower.com

Power Conversion
Empire Battery Industries www.empirebattery.com
H C Starck Inc www.hcstarck.com
National-Standard Co www.nationalstandard.com
Schlenk Metallfolien GmbH & Co KG www.schlenk.de
Texas Instruments  www.ti.com/sc/ampic

Temperature Sensors
Alegna Innovations LLC www.alegna.com
Kae LII Machine Manufacturing Co Ltd www.kaelii.com.tw
National Semiconductor www.national.com
Navbharat Electronics Co www.navbharateyelets.com
Wirtz Mfg Co Inc www.wirtzusa.com
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Acheson Colloids Co www.achesonindustries.com
Cly-Del Mfg Co, The www.cly-del.com
Covalent Associates, Inc www.covalentassociates.com
Enerize Corporation www.enerize.com
Engineered Conductive Materials www.conductives.com
Engineered Materials Inc www.staticintercept.com
Expan Inc www.expaninc.com
FMC Lithium www.fmclithium.com
Great Western Minerals Group Ltd www.gwmg.ca
Hyperion Catalysis International www.hyperioncatalysis.com
Indium Corp www.indium.com
Li-Tech LLC www.litechcorp.com
Magneti Ljubljana DD www.magneti.si
SCI Engineered Materials Incwww.sciengineeredmaterials.com
T/J Technologies www.tjtechnologies.com
The Shepherd Chemical Co www.sheperdchemical.com

Materials

Monitoring Systems
All Power Battery www.allpowerbattery.com
Allied Battery Co Inc www.alliedbattery.com
Argus Technologies Ltd www.argusdcpower.com
BatteryCorp www.batterycorp.com
Bonitron Inc www.bonitron.com
Compact Power Inc www.compactpower.com
Compower Systems Ltd www.compower.ca
Direct Power and  Water Corp www.directpower.com
Emerging Power Inc www.emergingpower.com
GENEREX GmbH www.generex.de
Masline Electronics Inc www.masline.com
Mathews Associates Inc www.maifl.com
Peak Energy Solutions Inc www.peakbattery.com
Peco II Inc www.peco2.com
ResCorp International Inc www.rescorp.com
Stark Electronics Inc www.starkelectronics.com
Su-Kam Communication Systems Ltd www.su-kam.net
Talley Communications Corp www.talleycom.com
Topin Battery Ltd www.topinbattery.com
UniBatt www.ofek.org.il
Weiss Instrument Inc www.weissinstrument.com
Wetac BV www.wetac.nl
Wilson Engineered Systems Inc www.wilsonengineered.com

Powders
Carbone Lorraine www.carbonelorraine.com
Celgard LLC www.celgard.com
Chemetall Foote Corp www.chemetalllithium.com
Daramic Inc - Europe www.daramic.com
Dexmet Corp www.dexmet.com
Empire Battery Industries www.empirebattery.com
Gerard Daniel Worldwide www.gdw-bhp.com
Hollingsworth & Vose Co www.afn-hv.com
IBC Corp www.ibccorporation.com
Johns Manville www.jm.com
Microporous Products LP www.mplp.com
National-Standard Co www.nationalstandard.com
Nippin Sheet Glass Co, Ltd www.nsg.co.jp
Polymer Group Inc www.polymergroupinc.com
Polypore International Inc www.polypore.net
Powerplus Electric Co www.powerpluselect.com
SciMat Ltd www.scimat.com
Semyung Ever Energy Co Ltd www.eckorea.net/semyung
Shanghai Shilong Hi-Tech Co Ltd www.doc.cn.com
SIREG SPA www.sireg.it
SOTA Enertech Inc www.sota.cc
Sparco Batteries Pvt Ltd www.business.vsnl.com/sparco
Sure Power Industries Inc www.surepower.com
Surface Specialties www.films.ucb-group.com
Termar Srl www.termar.it
Topin Battery Ltd www.topinbattery.com
TREIBACHER Industrie AG www.treibacher.com
UCB SA Secteur Films www.ucb.be
UniBatt www.ofek.org.il

Manufacturing Systems 
AAA Hitec Modeco www.hitecnow.com
Acumuladores Ajax Ltda www.ajax.com.br
Arrow International Pvt Ltd www.okaya.in
Branson Ultrasonics Corp www.bransonultrasonics.com
Cellusuede Products Inc www.cellusuede.com
Enercon Industries Corp www.enerconind.com
Glascock International LLC www.glascockinternational.com
Hadi Maschinenbau GmbH www.hadi.at
Indium Corp of America www.indium.com
JFM Engineering Inc www.jfmeng.com
Kallstrom Engineering AB www.kallstrom.com
MAC Engineering & Equipment Co Inc www.mac-eng.com
PenTech Associates www.silostanksconveyors.com
Precision Tool & Engineering www.pte-fl.com
Sakthi Battery Industries www.sakthipower.com
SOTA Enertech Inc www.sota.cc
Sovema SpA www.sovema.it
Stone Battery (Shanghai) Co Ltd www.stonetech.com.tw
Tiegel Manufacturing Co www.tiegelmfg.com
Topin Battery Ltd www.topinbattery.com
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Since its inception in 1983, IXYS Corporation, a Silicon Valley
power semiconductor company, has been developing technology-
driven products to improve power conversion efficiency. IXYS
(Nasdaq: IXYS) is a U.S. pioneer in the development of power
semiconductors, mixed-signal integrated circuits and RF power &
systems that manage electrical voltage to produce maximum effect
with least expenditure of energy. The company has a customer
base of over 2000 telecommunications, transportation, industrial,
medical and consumer companies. IXYS also provides power
semiconductors for wind/solar power equipment. IXYS recently
developed solar cells for charging portable batteries in myriad
applications. 

Power Supplies Raw Materials

Pred Materials is a 100% American company, founded in 1996.
We market specialty chemicals and equipment, made mostly  in
Japan, to support the advanced energy storage industry, fine
ceramics, and other high-tech markets. We have a growing line of
lithium titanates, nano-sized powders and carbon nanotubes. Most
of our products are listed on our web site, with together with tech-
nical data: www.predmaterials.com.

We are pleased to be Hohsen Corporation’s North American dis-
tributor of their laboratory, pilot-scale, and pre-production levels
of battery-making parts and equipment.

Pred Materials International, Inc.
60 E. 42nd Street, Suite 1456

New York, NY 10165
Contact: Steve Pred

212-286-0068
steve@predmaterials.com
www.predmaterials.com

IXYS Corporation 
1590 Buckeye Drive 
Milpitas, CA 95035 

Contact: Marketing Department 
408-457-9004 

productinfo@ixyspower.com
www.ixys.com 
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AMETEK Specialty Metals Products www.ametekmetals.com
Battery Research & Testing Inc www.batteryresearch.com
Canada Battery Inc www.canadabatteryinc.ca
Carber Power Technologies Inc www.carber.com
CC "UkrBat". Ex "Lugansk Battery" www.ukrbat.com.ua
CMW Automation GmbH www.cmw-automation.com
Communication Services Inc www.com-serv.com
Coolohm Inc www.chemconsultants.org
Engineered Materials Inc www.staticintercept.com
Gami Battery www.gami.cl
Hadi Maschinenbau GmbH www.hadi.at
Harbin ZEEMOO Automation Co Ltd www.zeemoo.com.cn
Indium Corp www.indium.com
Industrial Battery & Services Inc www.ibsbattery.com
Infinite Power Solutions www.infinitepowersolutions.com
JBI Corp www.jbicorp.com
Midstate Battery www.midstatebattery.com
MIRWEC Film Inc www.mirwecfilm.com
Multi-Contact USA www.multi-contact-usa.com
Peak Energy Solutions Inc www.peakbattery.com
Polytronics Engineering Ltd www.polytronicseng.com
Porous Materials Inc www.pmiapp.com
Porvair Advanced Materials   www.porvairadvancedmaterials.com
PosiCharge www.posicharge.com
Power Sources Unlimited Inc www.psui.com
PowerLogics Co Ltd www.powerlogics.co.kr
Pred Materials International, Inc.  www.predmaterials.com
Professional Engineering Solutions, Inc www.pesi-fl.com
PulseTech Products Corp www.pulsetech.net
QuFu Sacred Sun Power Sources www.sacredsun.com.cn
Raw Materials Company www.rawmaterials.com 
Royal Battery www.royalbattery.com
Shenzhen Sunnyway Battery www.sunnyway-battery.com
Southern California Edison www.sce.com/electrodrive
Southwest Research Institute www.fire.swri.org
Sparton Technology Inc www.sparton.com
Stark Electronics Inc www.starkelectronics.com
Su-Kam Communication Systems Ltd www.su-kam.net
Sure Power Inc www.sure-power.com
T R I A D  USA International www.malltui.com
TecMate (International) NV www.tecmate-int.com
Terrell Battery Corp www.terrellbattery.com
Texcel Technology PLC www.texceltechnology.com
Topin Battery Ltd www.topinbattery.com
TREIBACHER Industrie AG www.treibacher.com
Ulbrich Stainless Steels and Special Metals, Inc.

www.ulbrich.com
UniBatt www.ofek.org.il
Wisconsin Power Control www.wipowercontrol.com
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Raw Materials Company (RMC) is a unique battery processing
facility located in Port Colborne, Ontario, Canada with an addi-
tional facility located in Buffalo, New York. RMC specializes in
the processing of primary alkaline batteries and rechargeable bat-
teries for recycling and recovery. For 18 years RMC has operated
an Ontario Ministry of the Environment permitted processing
facility for recycling. RMC has patented processes for the recy-
cling and recovery of metals from spent batteries. As an ISO
14001 registered company since the year 2000, RMC is truly com-
mitted to diversion from Landfill through diligent health & safety
programs and environmentally sound management of spent waste
batteries. Feel free to contact us at: Raw Materials Company
(Division of International Marine Salvage Inc.), 1-888-937-3382,
nwinger@rawmaterials.com, www.rawmaterials.com 

Raw Materials Company 
17 Invertose Drive, PO Box 6 

Port Colborne, ON L3K 5V7 Canada  
Contact: Nicki Winger 

905-835-1203 
nwinger@rawmaterials.com 

www.rawmaterials.com 

Ulbrich Stainless Steels and Special Metals, Inc., an internation-
al company supplies custom rolled strip, foil, flat, fine and
shaped wire products.  Ulbrich is involved in the battery industry
in our strip and wire divisions.  Our strip division supplies mate-
rials with stringent tolerances and cleanliness requirements.  Our
Specialty Wire Group supplies wire rolled from rod.  This pro-
duces a clean, smooth edge.  This technology eliminates burrs
and metal slivers.  Ultrasonic cleaning produces wire free of dirt
and oxides.  This highly increases the material s weld ability.
Ulbrich developed this process exclusively for Li-Ion compo-
nents.  Ulbrich s rolling technology produces wire with low sur-
face roughness averages (RA).

Ulbrich Stainless Steels and Special Metals, Inc.
57 Dodge Ave.

North Haven, CT 06473
Contact: Doug Napoli

1-800-243-1676
info@ulbrich.com
www.ulbrich.com

Raw Materials Continued





Arrgh Manufacturing Co Inc www.arrgh.com
Associated Equipment Corp www.associatedequip.com
Avtron Manufacturing Inc www.avtron.com
Backup Power Systems Inc www.batterytrending.com
Battery Sales www.batterysales.com
Carber Power Technologies Inc www.carber.com
Critical Power Systems, Inc www.compupower-systems.com
Digatron Industrie-Elektronik GmbH www.digatron.net
EaglePicher Technologies LLC www.eaglepicher.com
GMW Associates www.gmw.com
Hadi Maschinenbau GmbH www.hadi.at
ISL Products International www.islproducts.com
IVEK Corp www.ivek.com
Kinsbursky Brothers Inc www.kinsbursky.com
LaMantia Products Ltd www.lamantia.ca
Lester Electrical Inc www.lesterelectrical.com
OTC/SPX Service Solutions www.otctools.com
Peak Energy Solutions Inc www.peakbattery.com
PEC North America Inc www.peccorp.com
PowerLogics Co Ltd www.powerlogics.co.kr
Professional Engineering Solutions, Inc www.pesi-fl.com
Programma Electric AB www.gepower.com
PulseTech Products Corp www.pulsetech.net
Rathbone Energy Inc www.rathboneenergy.com
Rechargeable Battery Recycling Corp www.rbrc.com
Right Connection Electronics Inc www.trc12volt.com
Schumacher Electric Corp www.schumacherproducts.com
Solartron Analytical www.solartronanalytical.com
Sorfin Yoshimura Tokyo Ltd www.sorfin-yoshimura.com
Sovema SpA www.sovema.it
T R I A D  USA International www.malltui.com
Techni-Tool Inc www.techni-tool.com
TecMate (International) NV www.tecmate-int.com
Terrell Battery Corp www.terrellbattery.com
Texmac  Inc www.texmacusa.com
Thexton Manufacturing Co www.thexton.com
Topin Battery Ltd www.topinbattery.com
Uniross Batteries (HK) Ltd www.uniross.com
Vencon Technologies Inc www.vencon.com
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Recycling

Rechargeable Battery Recycling Corporation
1000 Parkwood Circle, Suite 450

Atlanta, GA 30339
Contact: Theresa Hall

678-419-9996
thall@rbrc.com
www.rbrc.com

The Rechargeable Battery Recycling Corporation (RBRC) is a
non-profit public, service organization dedicated to portable

rechargeable battery recycling in the U.S. and Canada. 

Gaia Power Technologies 
116 John St., Suite 2320 

New York, NY 10038  
Contact: Sales Department

212-732-5507 
contact@gaiapowertech.com 

www.gaiapowertechnologies.com 

Extended runtime battery-based backup power 
solutions for home and business. 

Standby Power/UPS Systems

Storage Battery Systems, Inc 
N56 W16665 Ridgewood Dr.
Menomonee Falls, WI 53051  

Contact: Ryan Sberna
Phone: 262-703-5800 
Fax: 262-703-3073

ryans@sbsbattery.com 
www.sbsbattery.com 

SBS provides Flooded, VRLA & Ni-Cad Batteries 
to Utility & Telecom markets 

Aztec Electronics Pty Ltd www.aztecelectronics.co.za
BAE Batterien GmbH www.bae-berlin.de
Chloride Eastern Industries Pte Ltd www.cbsea.com.sg
Delta Electronics Inc www.deltaww.com
DMS Technologies www.dmstech.co.uk
Gaia Power Technologies   www.gaiapowertechnologies.com 
Interlink Power System Pte Ltd www.interlinkpower.com
Invensys Controls www.invensyscontrols.com
Johnson Controls Inc www.johnsoncontrols.com
Mission Critical West Inc www.mcwestinc.com
NED Energy Ltd www.nedenergy.net
NorthStar Battery LLC www.northstarbattery.com
Optima Batteries www.optimabatteries.com
Peco II Inc www.peco2.com
Philtek Power Corp www.philtek.com
ReliOn www.relion-inc.com
ResCorp International Inc www.rescorp.com
Statron AG www.statron.com
Storage Battery Systems, Inc   www.sbsbattery.com 
Tamarac International Corp www.upsMP.com
Techforce Telecom www.techforcetelecom.com
Tyco Electronics www.tycoelectronics.custhelp.com
UltraVolt Inc www.ultravolt.com
US Energy Network Operations Center www.usenergysys.com
Wetac BV www.wetac.nl
Yuasa Batteries France SA www.yuasa.fr



AccuPower Europe www.accupower.de
Advanced Power Products Inc www.app-bgl.com
Bonitron Inc www.bonitron.com
Chroma ATE Inc www.chromaus.com
E7 Technologies, Inc www.e7ti.com
EnergyPlex Corp www.energyplex.com
EnXergy www.enxergy.com
Ever Corp (Canada) Ltd www.evercorp.com
GENEREX GmbH www.generex.de
JFM Engineering Inc www.jfmeng.com
MGA Research Corporation   www.mgaresearch.com  
Sagentia Catella AB www.sagentiacatella.com
Storage Battery Systems Inc www.sbsbattery.com
Sypris Test & Measurement www.fwbell.com/www.wetest.com
Techforce Telecom www.techforcetelecom.com
TIAX LLC www.tiaxllc.com
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Supply Chain/Distributor

Universal Power Group, Inc. (AMEX:UPG) is a premier supply
chain management company specializing in third party logistics
services and value-added services, and a leading supplier and global
distributor of batteries, Bluetooth products, cellular accessories,
security products related portable power products and accessories. 

By providing a unique platform of supply chain and third party logis-
tics capabilities, coupled with expanding product lines that focus on
meeting increasing consumer needs for accessibility, portability and
mobility, we give our customers the added competitive edge to max-
imize overall operational efficiencies and in turn, facilitate strategic
growth. 

Universal Power Group, Inc.
1720 Hayden Drive

Carrollton, TX 75006 
866-892-1122

sales@upgi.com
www.upgi.com

Testing Services

MGA Research Corporation 
12790 Main Road 
Akron, NY 14001 

Contact: Suzanne Phillips 
1-877-2-TESTNOW

suzanne.phillips@mgaresearch.com 
www.mgaresearch.com  

MGA Research Corporation has been a leader in providing battery 
testing services for over 25 years.  We provide high quality, responsive 
testing to international regulations and OEM requirements.  Contact 

us to experience the MGA Advantage.
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Testing Systems & Equipment

Albér is the industry leader in the design and manufacture of stor-
age battery test equipment. Albér manufactures a wide variety of
test, diagnostic, and trending products, including data acquisition
systems, continuous load units, cell resistance testers CRT-400,
single cell test systems, single cell chargers, and battery monitor-
ing and diagnostic systems. Telephone and power utilities, data
centers, and other facilities that cannot have power interrupted
rely on Albér equipment to ensure the integrity of their emergency
power systems. Through knowledgeable and objective problem
solving and consultation, Albér has earned respect throughout the
standby power battery industry. 

Albercorp
3101 N. Andrews Ave.

Pompano Beach, FL 33064
Contact: Sales  
800-851-4632

sales@alber.com
www.alber.com

Arbin Instruments is one of the fastest growing manufacturers of
energy-related testing equipment. Combining the global talents of
electrochemists, expert electronic and software engineers, and an
exceptional customer support staff, Arbin Instruments has revolu-
tionized the automated testing instrumentation market. We offer
standard and customized testing solutions for a wide variety of
energy-storage devices such as batteries, supercapacitors, and fuel
cells. Arbin's focus is exceptional quality, performance, and relia-
bility. Our instruments provide scientists and engineers a tool for
performing R&D, quality control, production, and characteriza-
tion in various markets including Hybrid Electric Vehicles, med-
ical, telecom, military, alternative energy, space, consumer prod-
ucts and others.  

Arbin truly is helping to bring clean energy to market!

Arbin Instruments
762 Peach Creek Cut Off Rd.

College Station, TX 77845
Contact: Antony Parulian

979-690-2751
sales@arbin.com
www.arbin.com

Cadex designs and manufactures advanced battery chargers,
battery analyzers and rapid testers, and battery management
software. Our award-winning products are built with one goal
in mind — to solve battery problems. Cadex products are the
preferred choice for industry leaders in wireless communica-
tions, emergency services, mobile computing, avionics, bio-
medical, automotive and defense applications. Latest innova-
tions include the hand-held, CA-12 featuring Spectro technol-
ogy capable of measuring capacity in 15 seconds for automo-
tive and mobility applications, and laboratory C8000 battery
testing system for battery-powered device developers. Cadex
is ISO 9001 and ISO13485 certified and our products are sold
in over 100 countries. 

Cadex Electronics Inc. 
22000 Fraserwood Way 

Richmond, BC V6W1J6 Canada 
Contact: Sales
604-231-7777 

info@cadex.com 
www.cadex.com  

Respect for Humanity & Contribution to Society

Established in 1935 Hioki has grown to be a global leader in the
development and manufacture of advanced test and measure-
ment instrumentation. Hioki's pledge to it's "quality first" policy
is second to none! Hioki has earned the international standards
recognition of ISO 9001 (Quality) and the ISO 14001
(Environmental - Green) certifications. The use of the HiQS
Quality Control System and the HiPS Production System tech-
niques ensure a timely release of high quality products. The ded-
ication of our of R&D staff of 130 engineers continue to devel-
op state of the art instruments to meet tomorrows needs. 

Hioki USA Corporation 
6 Corporate Drive 

Cranbury, NJ 08512  
Contact: Wayne Price 

609-409-9109 
wayneprice@hiokiusa.com 

www.hiokiusa.com 
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Maccor Inc. was the pioneer, and is the world’s largest commer-
cial manufacturer of Automated Test Systems adaptable to a wide
range of products (i.e. batteries, super-capacitors, fuel cells, etc.)
and battery chemistries. The founders of Maccor designed and
built their first computer based test system in 1983. Maccor’s
range of equipment not only provides standard discharge and
cycle testing but is capable of sophisticated pulse testing, together
with high-speed data acquisition and interface with smart battery
packs. In addition, cyclic voltammetry, 3-electrode, and AC
Impedance experiments can be performed. Today Maccor has over
1,500 systems in more than 40 countries with local sales and cus-
tomer support services available in many areas.  

Maccor, Inc 
2805 W 40th St. 
Tulsa, OK 74107 

Contact: Mark Hulse
918-630-2256 

m.hulse@maccor.com 
www.maccor.com 

Slaughter Test Systems provides innovative, dependable
solutions for electrical test and measurement. STS Battery
Element Testers provide a unique method for the detection
of assembly level insulation defects in lead-acid batteries,
including missing and damaged separators. STS serves a
wide variety of industries including manufacturers of
motors, windings, electromechanical devices, coils and
lead-acid batteries. Worldwide customers include leading
manufacturers of appliances, automobiles, home & garden
equipment, power tools, batteries and industrial controls.  

Slaughter Test Systems
801 Hailey Street

Ardmore, OK73401
580-223-4773
Sean Snyder

sales@slaughtertest.com
www.slaughtertest.com



Testing Systems & Equipment
Continued

Advanced Power Products Inc www.app-bgl.com
Albercorp  www.alber.com
Applied Electronics Labs Ltd www.ael.lv
Arbin Instruments   www.arbin.com
Automation Engineering LLC www.automationengineering.org
Aztec Electronics Pty Ltd www.aztecelectronics.co.za
BatteryTest Inc www.batterytestinc.com
Bonitron Inc www.bonitron.com
Cadex Electronics Inc.   www.cadex.com  
Chroma ATE Inc www.chromaus.com
Command Solar Engineering www.commandsolar.com
Cressall Resistors Ltd www.cressall.com
Dataforth Corp www.dataforth.com
Digatron Industrie-Elektronik GmbH www.digatron.net
Dynamic Power Solutions www.dynamicpowersolutions.com
Emerging Power Inc www.emergingpower.com
EnerSys www.enersys.com
EnXergy www.enxergy.com
GENEREX GmbH www.generex.de
Hioki USA Corporation   www.hiokiusa.com 
Holzberg Communications Inc www.holzberg.com
JFM Engineering Inc www.jfmeng.com
Maccor, Inc  www.maccor.com 
MarathonNorco Aerospace Inc www.mptc.com
Midtronics Inc www.midtronics.com
NEXcell Battery Co Ltd www.nexcell-battery.com
Precision Tool & Engineering www.pte-fl.com
Slaughter Test Systems  www.slaughtertest.com
Storage Battery Systems, Inc  www.sbsbattery.com 
TIAX LLC www.tiaxllc.com
VIASPACE Corp www.viaspace.com
Wetac BV www.wetac.nl
XenoEnergy Co Ltd www.xenoenergy.com
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Watering Systems
Battery Filling Systems www.batteryfillingsystems.com
Electra Start Inc www.electrastart.net
EnerSys www.enersys.com
Glascock International LLC www.glascockinternational.com
HOPPECKE Batteries Inc www.hoppecke-us.com
Shenzhen Center Power Tech Co Ltd www.vision-batt.com
Strong's Plastic Products Ltd www.strongs.co.uk





Alber Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .47
www.alber.com

Arbin Instruments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
www.arbin.com

Charles Industries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .15
www.charlesindustries.com

Energy Access Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
www.energyaccess.com

EVE Battery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31
www.evebattery.com

Hioki USA Corp. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  48
www.hiokiusa.com

IXYS Solar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
www.ixyscolorado.com

Kepco. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
www.kepcochargers.com

Keystone Electronics Corp. . . . . . . . . . . . . . . . . . . . . . . . . . . .7
www.keyelco.com

Maccor Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
www.maccor.com

Pred Materials International Inc. . . . . . . . . . . . . . . . . . . . . . .11
www.predmaterials.com

Quallion. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
www.quallion.com

Sanyo. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
www.sanyobatteries.com

Slaughter Test Systems. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .21
www.slaughtertest.com

SouthWest Electronic Energy. . . . . . . . . . . . . . . . . . . . . . . . .29
www.swe.com

Texas Instruments. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
www.ti.com

Ulbrich Stainless Steels and Special Metals, Inc. . . . . . . . . . .19
www.ulbrich.com

Universal Power Group Inc. . . . . . . . . . . . . . . . . . . . . . . . . . 17
www.upgl.com

Webcom Communications . . . . . . . . . . . . .9, 24, 25, 37, 39, 45
www.infowebcom.com
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Calendar of Events
September
4-5 - Battery Power 2008, New Orleans, La. Contact
Webcom Communications at 720-528-3770 or at
www.BatteryPowerOnline.com

14-18 - Intelec 2008, San Diego, Calif. 

23-26 - 11th European Lead Battery Conference,
Warsaw, Poland 

October
8-10 - Batteries 2008, French Riviera 

November
5-6 - Remote 2008 Conference & Expo, Atlanta, Ga.

December
1-5, MRS Fall, Boston, Mass. 

Send Calendar of Event Items to 
Shannon Given at 

ShannonG@infowebcom.com

Job Opening?
Equipment for Sale?

Place a Classified Ad!

Contact Jeremy Fleming at 
jeremyf@infowebcom.com 

for details.







floor space savings are at the expense of reliability. Decisions must be made based 
on the reliability requirements.

3. Early problem detection is the key to reliability. Pro-active testing and state of 
health monitoring is a must when failure is not an option.

4. Capacity testing is the most reliable way to determine a battery's state of health; 
and a monitor must be capable of supporting or conducting this test.

5. New batteries are delivered without being fully formed. Therefore an acceptance 
test may show 90 to 100 percent capacity. This is not a problem.

6. Do not accept a new battery installation until all cells/modules float within the 
manufacturers specified limits. A lot of battery problems appear early on and can 
be prevented. If cells do not float uniformly, then the low cells will sulfate and 
have low capacity problems. The high floating cells will gas excessively, venting 
out electrolyte and running the risk of going into thermal runaway.

7. When replacing faulty cells/modules, make sure the replacement cell/module is 
fully charged and is the same exact model. Some users/service companies replace 
cells/modules without paying attention to how the replacement module floats with 
respect to the rest of the battery. Typically a 
fully charged new battery will float at a much 
higher voltage than the rest of the string and 
therefore runs the risk of going into thermal 
runaway.

8. Some monitors offer voltage management, 
which controls the individual cells/module 
voltage. This is not a good idea. If a cell is 
having internal problems that cause the 
voltage to deviate from the norm, then that 
problem will be masked by forcing the cell 
voltage to be in line with all the rest. This 
control will mask what is really going on 
beneath the cover of that cell.

9. The benefits of monitoring outweigh the 
sometimes short-sighted financial decisions:

a. The price of a monitor is insignificant in 
comparison with the cost of a failure. This 
does not even consider the cost of 
customer goodwill.

b. With monitoring, maintenance people can 
now focus on problem resolution instead 
of being data collectors

c. Warranty data is collected 24/7
d. Avoid abrupt power failure that could 

damage equipment
e. Keep maintenance people safe by 

reducing their exposure to dangerous high 
voltages

f. Avoid potential hazardous situations like 
battery room fires; by proactively 
replacing bad cells/modules and 
identifying bad/loose inter cell connections.

10. All monitors are not created equally. Do your 
homework and specify the required features 
to ensure a safe and reliable system.

Monitoring the Monitor
Now we know what the monitor can and

should do, but all that pertinent information is
wasted unless someone is monitoring the data
and managing the system. It doesn't matter
whose monitor is used or how good it is, if the
system owner does not close the loop, system
failure is sure to follow.

In a tough competitive world, it is hard to jus-
tify additional specialized personnel on the pay-
rolls. Each company has its own ideas and phi-
losophy on how to deal with this issue.
However, a system failure resulting in millions
of dollars worth of damage cannot be tolerated,
so a choice between in-house trained personnel
versus outsourcing must be made. 

There are several service companies around
the country that offer Battery Monitoring
Services. There are also companies that will
analyze data from the monitor sent to them,
and then advise the battery owner what correc-
tive action is required. There are also large
companies working on a business plan to offer
customers reliable power. These plans are
based on the provider supplying the UPS, the

batteries and the service required. Service may or may not include battery monitor-
ing with remote access.

Summary
Be aware that monitor selection and user follow-on support are key to maintaining

a failure-free battery system. The only way to approach the 100 percent guarantee that
was mentioned earlier is to install a full-function monitor and to be diligent with tak-
ing the appropriate actions based on the information gathered from the monitor.

There is no substitute for doing it right. Why waste your company's money on a
monitor that does not substantially improve the system reliability and that provides no
financial paybacks? 

References
1:  Guaranteeing Battery System Performance. Sept 1995, Power Quality Conference, Glenn Alber & 

Marco Migliaro

Contact Albér at www.alber.com.
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Henry Hu, Service Product Manager
Liebert Services

As organizations become increasingly dependent on data center systems, there is a
need for great reliability in the critical power system. For many organizations, the IT
infrastructure has evolved into an interdependent business-critical network that
includes data, applications, storage, servers and networking. A power failure at any
point along the network can impact the entire operation  and have serious conse-
quences for the business.

To keep running through power outages, utility spikes and other unforeseeable
power issues, critical
systems are dependent
on the reliability of the
UPS system. 

While the UPS sys-
tems are designed to
offer the utmost reliabili-
ty and performance at an
affordable price, they are
not failure prone.
Factors, such as applica-
tion, installation, design,
real world operating
conditions and mainte-
nance practices can
impact the reliability and
performance of the UPS
systems. Remember, the
reliability of a system
only lasts a long as the
shortest component life
in the unit. However,
some manufacturers,
including Liebert, are
addressing this issue by
reducing the number of
parts that need to be
replaced, thus decreasing
the chance of a failure.

However, the reality is failures still occur, therefore being proactive with its main-
tenance can greatly reduce your chances for downtime. 

Preventative Maintenance is the Key
One way end users can minimize unit-related failures is to institute a comprehen-

sive Preventative Maintenance (PM) program that is implemented by original equip-
ment manufactured (OEM) trained and certified technicians. When equipment is not
maintained especially in adverse conditions, such as dirty environments and/or high
temperatures, it can result in system deterioration up to and including load loss. 

PM programs maximize the reliability and performance of the Uninterruptible
Power Supply (UPS) systems on which organizations depend on critical systems run-
ning. When correctly implemented, PM visits ensure maximum reliability of data cen-
ter equipment by providing systematic inspections, detection and correction if incipi-
ent failures, either before they occur or before they develop into major defects that
could  translate into costly downtime. Typical PM programs include inspections, tests,
measurements, adjustments, parts replacement and housekeeping practices.

Frequency of PM Depends on the UPS
The frequency of PM visits depends on the type of UPS being utilized in the

organization. Small UPS devices, like the GXT product line, should be inspected
annually. For medium and large systems, it's recommended that inspection take place
at least twice a year to ensure proper function and confirm that the unit is operating
within the manufacturer's specifications. 

For VRLA batteries that have been in service for four or more years, an evaluation
is in your best interest. This is important because of the fact that even a single bad

cell in a string of batteries could compromise
your entire backup system, leaving you without
protection. By proactively replacing batteries,
this will help to keep your system running up to
specifications and minimize the risk of down-
time to your business operations.

Benefits of PM
PM has a number of benefits for the end-

user.  First, better reliability is delivered by
adding another layer of redundancy. This is
achieved by combining leading service with
cutting-edge equipment. 

Other benefits include extending product
lifecycle and optimizing capital expenditure for
the equipment. Also, by providing risk man-
agement at a fixed cost, this aids in budget
preparation and promotes fiscal responsibility.
Also, PM gives you better control of the busi-
ness environment.

Semi-Annual Service 
• Perform a temperature check on all breakers, 

connections and associated  controls. Repair 
and/or report all high temperature areas. 

• Perform a complete visual inspection of the 
equipment including subassemblies, wiring 
harnesses, contacts, cables and major compo-  
nents. Check air filters  for cleanliness.
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Preventative Maintenance is the Best Defense
To Downtime

Figure 1. An increase in the number of annual preventive mainte-
nance visits increases the MTBF.

http://www.remotemagazine.com
http://www.batterypoweronline.com


• Check module(s) completely for rectifier and 
inverter snubber boards for discoloration, power capacitors for swelling or leaking 

oil and DC capacitor vent caps that have extruded more than 1/8 inch. 
• Record all voltage and current meter readings on the module control cabinet or the 

system control cabinet. 
• Measure and record harmonic trap filter currents. 

Annual Service 
• Perform a temperature check on all breakers,connections and associated controls. Repair 

and/or report all high temperature areas. 
• Perform a complete visual inspection of the equipment including subassemblies, 

wiring harnesses, contacts, cables and major components. Check air filters 
for cleanliness. 

• Check module(s) completely for rectifier and inverter snubber boards for 
discoloration, power capacitors for swelling or leaking oil and DC capacitor vent 
caps that have extruded more than 1/8 inch. 

• Record all voltage and current meter readings on the module control cabinet or the 
system control cabinet. 

• Measure and record harmonic trap filter currents. 
• Check inverter and rectifier snubbers for burned or broken wires. 
• Ensure all nuts, bolts, screws and connectors for tightness and heat discoloration. 
• Verify fuses on the DC capacitor deck for continuity (if applicable). 
• With customer approval, perform operational test of the system including unit trans-
fer and battery discharge. 
• Calibrate and record all electronics to system specifications. 
• Install or perform Engineering Field Change Notices (FCN) as necessary. 
• Measure and record all low-voltage power supply levels. 
• Measure and record phase-to-phase input voltage and currents. 
• Review system performance with customer to address any questions and to schedule 

any repairs.

Don't Forget About 
Battery Service
One important procedure

performed during the UPS
Semi-Annual and Annual PM
Service is the inspection of the
battery. This includes checking
for NO-OX grease or oil on all
connections, ensuring battery
jars have proper liquid levels
(if flooded cells), checking for
corrosion on all terminals and
cables; and examining the
physical cleanliness of the bat-
tery room and jars. It's also
important to measure and
record DC bus ripple voltage
(if applicable) and total bat-
tery float voltage. While these visual inspections are
steps in PM, it is not intended to replace a full pre-
ventive maintenance program for the battery system.

Full Preventive Maintenance Service 
Full PM Service usually requires a shut-down to

ensure electrical connection integrity.
• Perform a complete visual inspection of the 

internal sub-assemblies, wiring harnesses, 
contactors, cables, major components and check 
for proper clearance around the unit. 

• Examine all transformer, terminal block and 
ground/neutral bus bar connections as well as input 
and output breaker(s) for tightness. 

• Inspect high and low voltage junction box 
terminals for tightness. 

• Inspect all option wiring for tightness (spike 
suppressor, ground fault, phase rotation/loss). 

• Inspect all capacitor bank connections for a solid fit. 
• Verify that all cooling fans are functional and air 

ducts are open. 
• Confirm continuity of all fuses and that they are 

correctly rated. 
• Measure input and output phase to phase voltage. 
• Determine the output, neutral and ground current. 
• Verify KVA load and capacity per phase. 
• Validate grounding electrode conductor and any 

isolated grounds. 
• Measure all filter capacitor currents at no load for 

all three phases (if applicable). 
• Measure primary, secondary, second harmonic and third harmonic (if applicable). 
All should be balanced within 2.5 percent deviation. 

• Verify EPO lamps are illuminated. 
• Check that the local and remote EPO's are functioning properly (if permitted). 
• Confirm that the monitor is recording within +/- 2 percent of those values measured. 
• Activate the transformer over-temp alarm and shut down circuits to confirm proper 

operation (if permitted). 
• Verify the operation of any option for alarm or shut-down sequence (if permitted) 

and of any customer alarm circuit(s) and specified messages. 
• Make sure of specified restart capabilities (manual or auto-restart). 
• Verify the operation of the bypass switch and the bypass transformer over temp
alarm (if applicable). 

There are also preventive measures for desktop power management tools, including
surge suppression and smaller UPS systems. Ensure the unit performs a battery test
regularly and proactively replace batteries / UPS before they fail.  These units are
mainly swapped out when defective.

Once You Choose Your PM Strategy, Let Professionals Handle It
Most preventive maintenance

measures should be left to qualified
persons. UPS and batteries contain
high voltage among other things,
and only qualified personnel should
attempt preventive maintenance or
repair. End users can provide pre-
ventive support such as replacing air
filters when dirty, ensuring environ-
mental specifications are met and
monitoring the UPS for alarms. 

When choosing a service
provider, seek out a group that offers
a comprehensive portfolio of servic-
es. Service can be customized to sat-
isfy customer requirements. In addi-
tion, preventive maintenance serv-
ice, service contracts should include,
24 x 7 emergency services, parts
replacement, a variety of end-user
training seminars detailing best practices and service tips for end-users. The service
provider should provide access to highly trained technicians that engage in ongoing
industry training. 

For more information concerning service capability for your entire facility 
infrastructure contact  1-800-543-2378 or view additional information at:

www.liebert.com/servicesupport_pages/ServiceSupport.aspx?x=servicesupport. 
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Figure 22. IIt iis eextremely iimportant tto mmake ssure bbatteries aare
operating pproperly aand wwithin mmanufacturers’ sspecifications. IIn
fact, yyour bbattery wwarranty mmay eeven bbe vvoided iif pproper mmainte-
nance iis nnot pprovided.

Figure 33. FFor ccustomers wwho rrequire tthe hhigh-
est llevel oof sservice rresponse ffor ttheir ccritical
cooling aand ppower ssystems tthey sshould
employ aa ttried aand ttrue pprofessional aaccount
management ggroup. SSecuring aa ccomprehensive
offering ddesigned tto pprovide sservice ssupport,
critical ffacility iinformation aand ccustomer rrela-
tionship mmanagement wwill ppay ooff oover ttime.

http://www.energyaccess.com
http://www.kepcopower.com


Anu Elizabeth Cherian, Industry Analyst
Frost & Sullivan

In the wake of the global oil crisis, several new technologies strive to become a
viable alternative to petroleum. A particular area of interest is the transportation seg-
ment where the consumption is an average of over 20,000 barrels of oil per day.

Rising demand and inadequate supply are factors that have led the US government
to impose tougher fuel economy rules.  These factors, along with a dramatic shift in
consumer attitude toward fuel efficiency, have caused automakers to radically shift
their global strategy. In many respects, Toyota has forged ahead to find their niche
with the Prius and the nickel metal hydride battery. Their popularity not only reflects
in year-over-year sales, but additionally earns the company green credits. This accom-
plishment is attributed to careful planning since the 1990s.  

Whatever one chooses to call this phenomenon, forward thinking or the next road-
to-market plan, the results span well for Toyota. In June of 2008, oil prices reached
all-time highs. Some gas station owners are forced to leave their businesses as eco-
nomics suggest the threat of bankruptcy due to increasing oil prices. The market is
forced to speculate and forward-looking statements from several automakers indicate
a drive for cheaper fuel alternatives.  In the short term, manufacturers are quickly
developing hybrid systems to reduce reliance on petroleum.

Current available energy storage options for hybrid vehicles include traditional lead
acid (flooded, deep cycle and VRLA), nickel cadmium, nickel metal hydride and
lithium-ion.

Despite many options, the grim reality indicates that none of these chemistries can
provide sufficient energy density within the operational requirements of the automo-
bile. If one of these chemistries successfully works for an automobile, this can pro-
vide a major boost to current fuel economy levels.

Lead-acid batteries are certainly the most mature technology, but global lead-acid
manufacturers face a predominantly declining market.  In addition, lead-acid batteries
cannot supply the necessary power density.  On the other hand, nickel-metal-hydride
chemistry is a technology that has found its niche in hybrid vehicle technology. It is
predominantly used in the hybrids created by Toyota, Honda, Nissan, Ford, GM and
Chrysler. To date, lithium-ion technology has not made it to production vehicles.
Several manufacturers are racing to make lithium technology viable and part of pro-
duction vehicles on or before the year 2010.

Peripheral Value Additions for Energy Storage
The interesting part of the global energy storage market is the fact that we have

alternatives in flywheels and ultracapacitors that can add value to existing technology
to create a new revolution in the automotive sector. 

Innovations
An example of one such innovation is a two wheeler recently found in the Asian

subcontinent; a vehicle powered by wind and solar energy.  A demonstration of a pro-
totype reveals there is potential; however, there are many more hurdles to cross before
this highly innovative technology takes over.

The ultracapacitor is seen as a solution that specializes in capturing energy derived
from regenerative braking. It is also seen by many car manufacturers, such as BMW,
as a component that can serve to enhance fuel economy while maintaining a perform-
ance- oriented driving experience.

A common feature of the flywheel and the ultracapacitor is the short run time.
The power density, however, is high and helps to provide burst power for stop-
and-go applications. 

So, what are the real options both theoretically as well as practically?
The nickel-metal-hydride cells used by all hybrid vehicles as of 2008 are the only

commercially viable technology for the hybrid electric vehicle. Its success is attrib-
uted to its ability to provide reasonable energy density, along with a fairly large
amount of power density to keep up with automotive power demands. It has increased
the fuel efficiency factor and has enabled the onset of the green outlook in the auto-
motive world. 

Moving forward, we can say there is light at the end of the tunnel when technolog-
ical progress reduces overall fuel consumption in the transportation market by 50 per-
cent.  Many are sceptical that advances to battery chemistry will happen in the near
future.  These advances are paramount to the introduction of extended range electric
vehicles like the Chevrolet Volt.

The battery needed for the Chevrolet Volt is presently a non-existent battery chem-
istry. This battery has peak power density as provided by an ultracapacitor. It also has
the best energy density.  Although theoretically possible, practical considerations, cost
in particular, weigh heavy on the horizon. So which technologies can tolerate each
other to make the marriage work between the car and the ultimate fuel efficiency?
The current and most keenly observed areas are the use of an ultracapacitor in tandem

with a lithium-ion battery. 
The world will be curiously watching the road

in 2010 to see if General Motors, or some other
manufacturer, can fill the road with ultra-effi-
cient, near-zero emission vehicles.  If successful,
you can be sure that under the hood lies the lat-
est in technological innovation.

Anu Elizabeth Cherian is an Industry Analyst
with Frost & Sullivan’s North American Energy
& Power Systems practice. She focuses on moni-
toring and analyzing emerging trends, technolo-
gies, and market dynamics in the energy storage,
alternative energy, power supplies, and power
quality industries worldwide. Since joining Frost
& Sullivan in April 2005, Cherian has completed
several research studies and consulting projects
on ultracapacitors, fuel cells, flywheels , UPS,
and DC power systems focused on telecommuni-
cations and power factor correction capacitors.  

For more information regarding this article,
please contact 

Johanna Haynes at johanna.haynes@frost.com.
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Global MMarket ffor PPortable BBattery PPowered
Products WWorth $$461.5 BBillion bby 22013

According to a new technical market research report,
“Portable Battery-Powered products: Global Markets”
from BCC Research, the global market for portable bat-
tery-powered products was worth $425.3 billion in 2007.
This is expected to increase to $443.2 billion in 2008 and
$461.5 billion by the end of 2013, a compound annual
growth rate (CAGR) of 0.8 percent.

The market is broken down into applications for com-
munication, entertainment, computer, navigation, camera,
timepiece, tools, lighting, toy and novelty, medical, scien-
tific and military. Of these, communication products have
the largest share of the market. Valued at $127.6 billion in
2007 and an estimated $135.2 billion in 2008, this seg-
ment is expected to decline to $120.0 billion in 2013, a
CAGR of -2.3 percent. This decline is due to a conver-
gence of function seen in PDAs and smartphones that
causes individual markets to shrink as new converged mar-
kets grow.

Computer products, the second largest segment, was
worth $98.0 billion in 2007. It is expected to reach $103.0
billion in 2008 and $118.7 billion in 2013, for a CAGR of
2.8 percent. Medical products also represent a significant
share of the market, generating $66.1 billion in 2007 and
an estimated $68.6 billion in 2008. This should increase to
$94.0 billion in 2013, for a CAGR of 6.5 percent.

The fastest growing segment is expected to be military
products. This segment was worth $1.3 billion in 2007 and
is expected to increase to $1.8 billion in 2008 and $3.2 bil-
lion in 2013, a CAGR of 12.0 percent. 

The key technology that enables these portable products
is the $72 billion worth of batteries used to provide power.
Although advanced high-energy battery systems, like lithi-
um-ion and nickel-metal-hydride, have gained the most
attention, primary alkaline batteries are still widely used.
Battery chargers remain a smaller market. In 2007, 2.1 bil-
lion internal and external battery chargers worth $43 bil-
lion were used with portable battery-powered products.

USABC AAwards $$12.9 MMillion BBattery
Technology DDevelopment CContract tto
Compact PPower, IInc.

The US Advanced Battery Consortium (USABC) has
awarded a $12.9 million plug-in hybrid electric battery
technology development contract to Compact Power, Inc.
(CPI). USABC formally awarded the contract earlier this
year, in collaboration with the US Department of Energy

(DOE), which previously announced the award, pending
agreement on all terms and conditions. The 27-month cost-
share contract is for the development of battery cell, mod-
ule and pack technology for plug-in hybrid-electric vehicle
(PHEV) applications.

USABC is a division of the US Council for Automotive
Research LLC (USCAR).  Enabled by a cooperative agree-
ment with the DOE, USABC's mission is to develop elec-
trochemical energy storage technologies that support com-
mercialization of fuel cell, hybrid and electric vehicles.  

The CPI contract is to develop lithium-ion batteries for
10-mile range PHEVs using high-energy and high-power
manganese-spinel chemistry.  

The new CPI contract follows research previously con-
ducted with USABC on lithium-ion battery cell develop-
ment, which focused on improving life cycle, calendar life,
cold-cranking power, abuse-tolerance and low-temperature
performance, as well as creating designs for a new cell
pouch and separator. Module development also included
lithium-ion thermal issues, battery module electronics, cell
interconnections and abuse testing.

The US DOE's overarching mission is to advance the
national, economic and energy security of the US. DOE's
Vehicle Technologies Program works with industry to
develop advanced transportation technologies that reduce
the nation's use of imported oil and increase our energy
security.  Electrochemical energy storage has been identi-
fied as a critical enabling technology for advanced, fuel-
efficient, light and heavy duty vehicles.  

Nexergy, IInc. RReceives CCommitment ffor
Purchase oof MMore TThan $$1 MMillion
Intrinsically SSafe LLithium IIon BBattery PPacks
Used ffor MMiners’ CCap LLamps 

Nexergy, Inc. has received a commitment to purchase
more than $1 million of lithium ion battery packs from a
UK-based company supplying batteries for use in mines
and other environments characterized by the potential
presence of explosive gas. 

These batteries represent one of the first lithium ion
battery packs approved for and used in applications that
require intrinsically safe systems. The packs are used to
power miner’s cap lamps that have been qualified to
IEC 62013-1, a standard of the International
Electrotechnical Commission. 

The intrinsically safe qualified eight-cell battery packs
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Green: Companies striving to be environmen-
tally-friendly may want to avoid large trans-
formers if possible. Iron and copper, materials
are that are expensive (see Figure 2) and non-
renewable, make up much of the composition
of transformers. 

Also, the building process of transformers often
involves dipping them in an environmentally
hazardous, chemical varnish and baking them in
an oven, emitting harmful fumes. While UPS
products still contain some copper and iron, the
elimination of the transformer significantly
decreases the"energy required for production and
supports the green nature of the product. 

Overall, the new transformer-free topology with
small and lightweight filter inductors, high per-
formance IGBTs in both inverter and rectifier,
and advanced control strategies can bring
improved performance and value to an organiza-
tion. Compared to legacy UPS topology designs,
a transformer-free UPS is typically only 25 per-
cent the weight and occupies 60 percent the
footprint. Low input THD (<4.5 percent at full
load) and high input power factor (>0.99) are
supported down to nearly 10 percent load with-
out the need for an additional input filter. In
addition, full load efficiency can reach 94 per-
cent and above. The packaging can be designed
so that cooling and wiring do not require side or
rear access or clearance. With these new bene-
fits, this technology-intensive design will
become the preferred topology.

Ed Spears is a product marketing manager in
Eaton's Critical Power Solutions Division in
Raleigh, N.C. A 28-year veteran in the power
systems industry, Spears has experience in UPS
systems testing, sales, applications engineering
and training-as well as working in power quality
engineering and marketing for telecommunica-
tions, data centers, cable television and broad-
band public networks. He may be reached at
EdSpears@Eaton.com.

George Oughton is an engineering specialist at
Eaton's Critical Power Solutions Division in
Raleigh, N.C. Oughton has more than 30 years'
experience in the power systems industry with an
expertise in high frequency power conversion:
HF motive chargers, HF telecom rectifiers,
CATV standby supplies, HF PWM UPS: single
and three phase, and PWM motor drives. He has
achieved more than a dozen patents. He may be
reached at GeorgeWOughton@eaton.com.
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replace large sealed lead acid batteries. The key require-
ment for intrinsic safety is that the device not contain
any components that produce sparks or that can hold
enough energy to produce a spark of sufficient energy to
cause an ignition in an explosive atmosphere. 

As the alternative energy source to the heavier sealed
lead acid battery, the lithium ion battery reduces the
weight of a miner’s cap lamp battery from 4.6 lbs. to
1.3 lbs. while providing the same runtime between
charges. Additionally, the lithium ion battery packs are
maintenance-free, as opposed to most sealed lead acid
batteries, which require regular maintenance. 

Currently, Nexergy is producing these battery packs
for use in the customer’s European and Australian
markets. The production rate of these packs is expect-
ed to increase by 20 percent in the North American
market upon the approval of the design by the US
Department of Labor’s Mine Safety and Health
Administration (MSHA). 

The product is the result of more than two years’
worth of development and collaboration with the cus-
tomer to ensure the battery pack meets the needs of this
demanding market. 

Odyne CCorp. AAwarded PPatent ffor BBattery
Thermal MManagement SSystem 

Odyne Corp., a clean technology company that
develops advanced hybrid electric vehicle propulsion
systems, has been awarded US Patent for its Battery
Thermal Management System (BTMS). 

According to Joe Ambrosio, founder and CTO of
Odyne, “The use of the technology embodied in this
patent will improve the functionality and extend the
operating life of battery packs used in mobile applica-
tions. Battery enclosures need to be placed within a
variety of locations within a vehicle, sometimes not in
the best place for keeping a battery at optimal tempera-
tures. Batteries are like people, they like to be kept near
or at room temperature. Our patented design allows for
chilled or heated fluids to be pumped to the battery
wherever it is located within the vehicle." 

Approved for patent is a battery tray enclosure,
designed to provide a method for thermally managing
commercially available battery modules through con-
duction cooling or heating. The BTMS provides several
key features: such as protection from the environment,
structural integrity, passive/active thermal management
and the ability to scale the design for a variety of bat-

tery module shapes/sizes. Although the design can be
used in any mobile application, Odyne’s BTMS is opti-
mized for use in Class 6, 7 and 8 buses and trucks
where a variety of terrains and environmental conditions
are experienced year round. 

Denali NNational PPark GGoes GGreener wwith
Hybrid CCommercial BBus ffrom IIC BBus 

Visitors to Alaska's Denali National Park and
Preserve, one of the largest protected intact ecosystems
in the world, will now have the opportunity to explore
the park with the aid of an environmentally friendly
vehicle; a fuel-efficient and emissions-reducing hybrid
bus. IC Bus, North America's largest school bus and
commercial bus manufacturer, delivered the park's first
hybrid bus in July.

Assigned for use as part of the park's shuttle service,
which extends 90 miles into the wilderness, the hybrid
bus will transport visitors along a 45-mile route through
August 30, during the Park's peak season, enhancing
visitors' experience. A quieter engine will improve
wildlife viewing as visitors see and hear nature in a way
the other buses do not allow.

When Doyon/ARAMARK, the concessioner respon-
sible for the Park's transportation service, won the
Denali contract in 2003, the park challenged them to
explore new bus technology, including hybrid. In turn,
Doyon/ARAMARK approached Cascadia International,
the IC Bus dealership in Anchorage. Cascadia is loaning
the hybrid bus to Doyon/ARAMARK to test at the Park.

"This bus is for demo and evaluation purposes. The
National Park Service is looking at this technology
and is very interested in the feasibility and economic
viability of future fleet replacements. The price of
diesel fuel in the Denali area tops $5.00/gallon so fuel
economy is a genuine consideration with this project
along with reducing environmental impact," said Matt
Gerber, statewide sales executive of Cascadia
International, LLC.

Doyon/ARAMARK currently has 110 buses in its
Denali National Park and Preserve fleet which drive an
average of 1.2 million miles per year. As more of the
diesel-engine buses are replaced by hybrids, the reduced
impact on the environment and fuel savings become that
much greater.

The hybrid system, developed by Enova Systems,
couples a diesel engine with an 80-kilowatt powertrain,
incorporating a transmission, batteries and an electric

motor. The system recovers kinetic energy during regen-
erative braking, charging the batteries while the bus is
slowing down. This provides additional power for accel-
eration, making the hybrid buses well suited because of
the frequent starting and stopping of the bus.

ECOtality’s IInnergy PPower tto DDevelop
And MManufacture BBattery SSystems ffor
Electric VVehicle AApplications 

ECOtality, Inc. has announced immediate plans for
its subsidiary Innergy Power Corp., to develop and
manufacture advanced battery systems for electric vehi-
cle (EV) and plug-in hybrid electric vehicle (PHEV)
applications. Electric Transportation Engineering Corp.
(eTec), also a subsidiary of ECOtality, will provide
Innergy Power with its Advanced Charge Management
(ACM) technology that optimizes battery performance
for fast-charging with the eTec Minit-Charger fast-
charge systems and provides real-time battery condition
information for users. 

The Innergy Power battery systems will be designed
with eTec’s Advanced Charge Management technology
that maximizes fast-charging capabilities and provides
dual communication capabilities between the battery
and the charging station to provide instant feedback to
users about the state-of-charge, battery charging history
and overall battery condition. 

Specifically designed for eTec Minit-Charger sys-
tems, Innergy Power’s battery systems will feature opti-
mized fast-charging capabilities to enable an EV or
PHEV to be charged in 10 to 15 minutes while eliminat-
ing the risks of overcharging and extending overall bat-
tery life. While Innergy Power’s advanced battery sys-
tems can be recharged overnight using standard 120 V
outlets, the ACM technology enhances fast charging
capabilities to greatly reduce recharging time and pro-
vides an easy and convenient solution for recharging an
EV or PHEV while on the go. Innergy Power will be
custom designing these battery systems for use in vari-
ous electric transportation applications including full-
sized electric vehicles, plug-in hybrids, neighborhood
electric vehicles, electric scooters and electric bikes. 

ICP SSolar EEnters iinto SSales CContract wwith
Nissan ffor NNew OOEM SSolar CCharger 

ICP Solar Technologies, Inc., a developer, manufac-
turer and marketer of solar panels and products, have

entered into a sales contract with Nissan in
Europe and North America for OEM solar charg-
er. A discharged battery is one of the most com-
mon problems facing the automotive industry,
with cars sitting in parking lots for a long period
of time in cold or hot conditions. The ICP Solar
OEM solar charger will help reduce the related
costs and will avoid strong 12 V battery drain
using the power of the sun. 

“ICP Solar Technologies wants to be a major
player in the automotive industry, which is look-
ing for a more cost effective green solution to
the dead battery problem. We have proved in the
past with other car manufacturers that this OEM
solar charger placed on the dashboard inside the
car would be a great cost saving tool for 12 V
battery in the entire automotive industry,” said
Sass Peress, CEO, ICP Solar. 

Lithium TTechnology CCorp. SSelected
For PPHEV PProject wwith VVolkswagen
AG aand EE.ON 

Lithium Technology Corp.’s  German sub-
sidiary, GAIA Akkumulatorenwerke GmbH
(GAIA), was recently selected to participate in a
passenger car fleet project for Plug-In Hybrid
Electric Vehicles (PHEV) sponsored by the
German Federal Government. GAIA batteries
will power the project made possible in conjunc-
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tion with Volkswagen AG and E.ON. 
Over the next three years, GAIA will deliver a total of seven lithium ion batter-

ies that are based on iron phosphate cathode chemistry with energy content of
about 12 kWh. The project will partially be funded by the German Federal
Government.

The project aims to demonstrate the use of electricity generated by renewable
energy such as wind and solar for powering up 20 PHEV's in a fleet trial under
real-time conditions. The project will also validate the advanced lithium ion bat-
teries to power such vehicles and evaluate the use of various methods of integrat-
ing these vehicles into the electric power grid for stabilization purposes.

"At the present time the automobile is unthinkable without a highly efficient
diesel or gasoline engine. The future however, and that is certain, will belong to
the electric motors fueled by the wall power plug,” said Professor Winterkorn,
CEO of Volkswagen AG. "On this way to the future, our innovative motors
(TDI/TSI) combined with electric motors and highly efficient battery systems cre-
ate advanced propulsion systems."

PHEVs are part of a family of electric-drive technologies that will play an
important role in achieving the objectives of energy security and a reduction of
greenhouse gas emissions. The relatively large
battery installed enables a full electric driving
over distances typical in urban situations as
the battery can be charged directly from the
electricity grid. The increased use of renew-
able energy sources such as wind and solar put
stress on the grid stability as power generation
becomes less predictable. PHEV batteries can
play a role in stabilizing the grid by charging
at times of excess power generation capability
and by feeding power back to the grid when
there is a power generation shortage.

VIASPACE EEnergy BBegins SSales oof
Its BBattery EElectrode HHealth
Analyzer wwith OOrder iin JJapan 

VIASPACE, Inc. has received an order for
its  BA-1000 Battery Electrode Health
Analyzer product from Hohsen Corp. of Japan.
Hohsen Corp. is a major distributor of high
technology products including fuel cell and
battery test stations to both manufacturers and
universities in Japan, which includes many of
the world's largest battery manufacturers such
as Sanyo and Sony corporations in the multi-
billion dollar lithium battery market.

Improving the performance and safety of
lithium batteries is a major challenge for bat-
tery manufacturers and university researchers
throughout the world. Battery capacity and
safety is limited by electrode changes during
charge and discharge cycles. The BA-1000
Battery Electrode Health Analyzer is the first
instrument developed to study these changes
using a new, patent pending, nondestructive
technique, which enables continuous analysis
over the lifecycle of the battery.

VIASPACE CEO Carl Kukkonen said,
"Hohsen is a well respected corporation in the
battery field in Japan, with many major
Japanese battery manufacturers and respected
universities among its customer base. We
believe that the BA-1000 will help customers
rapidly develop and optimize new designs for
rechargeable batteries for electronics, power
tools and electric vehicles."

Air PProducts AAwarded TTwo KKey
Patents FFor LLithium IIon BBatteries 

Air Products  has received two US patents
covering usage of its Stabilife fluorinated elec-
trolyte salts in lithium ion batteries. These
salts have been formulated to stand up to the
difficult conditions expected from next gener-
ation portable power applications as well as
hybrid electric vehicles (HEV).

"These patents will help Air Products devel-
op the materials for next generation HEVs,"
said Wayne Mitchell, vice president and gener-

al manager of Performance Materials for Air Products. "They are testament to the
enabling characteristics of fluorinated materials for lithium ion batteries, as well
as our company's 30 years of experience working with fluorine compounds."

Air Products' Stabilife salts are electrolyte salts based on the poly- fluorinated
borane cluster anions. Stabilife salts have exhibited extraordinary thermal and
hydrolytic stability that can allow for the use of safer, lower cost electrode mate-
rials, such as LiMn2O4 and LiFePO4, in large format lithium ion batteries. They
also have expanded the operating temperature window of lithium ion batteries
versus currently employed lithium electrolyte salts.

In addition, Stabilife Salts' unique electrochemistry enables them to provide
inherent overcharge protection to lithium ion batteries through redox shuttle
chemistry. They are produced at a pilot plant housed within Air Products' fluo-
rine-based chemicals plant in Hometown, Pa.
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Bosch aand SSamsung SSDI CCo. LLtd. PPlan JJoint VVenture tto
Develop aand MManufacture LLithium-IIon BBatteries 

Robert Bosch GmbH and Samsung SDI Co. Ltd. have decided to set up a joint
venture to develop, manufacture and sell lithium-ion batteries. It is planned that
the joint venture, which is to be named "SB LiMotive Co. Ltd." and to be head-
quartered in Korea, will start operations in September 2008. The shareholding of
Robert Bosch GmbH will be 50 percent and that of Samsung SDI Co. Ltd. 50 per-
cent. Both companies will be equally represented on the board of management and
on the board of directors. The foundation of the joint venture is still subject to
approval by antitrust authorities.

The companies plan to collaborate in the development, manufacture and worldwide
sale of lithium-ion batteries for automotive applications. Lithium-ion batteries are the
basis for forward-looking technologies in the automobile, such as hybrid or electrical
drives. In connection with its hybrid project unit, Bosch has already built up compre-
hensive expertise in areas such as power electronics, battery management, electric
motors, transmissions and DC/DC converters. The main focus of Samsung SDI Co.
Ltd. is the further development of lithium-ion batteries, which it already produces for
a large number of manufacturers of laptops, mobile phones and power tools. In 2007
Samsung SDI Co. Ltd. has produced 376 million battery cells. 

EnerDel aand TThink GGlobal DDemonstrate OOperational BBattery
Pack iin TTh!nk CCity VVehicle 

Ener1, Inc. has reported that its lithium-ion battery subsidiary, EnerDel, has
installed and demonstrated a fully functional lithium-ion battery pack in a Th!nk City
electric vehicle at its manufacturing facility in Indianapolis. The integration of the
battery pack into a Th!nk City EV was completed ahead of the schedule previously
announced by EnerDel. The successful completion of this milestone indicates that
EnerDel is on schedule to meet the year-end timetable for volume production under
its supply agreement with Think Global of Oslo, Norway.

EnerDel delivered three functional 27 kWh lithium-ion battery packs to Think
Global earlier this year for testing. Both companies are working to meet the scheduled
roll-out of pre-production units over the next three months.

"This is a very exciting program to be involved in, with an aggressive time to mar-
ket schedule," said EnerDel CEO Ulrik Grape. "Our collaboration with Think to
develop a battery solution for the leading electric vehicle worldwide, the Th!nk City,
has been rewarding. A lot of work remains both in terms of testing and evaluation, but
we anticipate that we will be able to meet the schedule set by our supply agreement to
begin production of integrated battery packs by the end of this year."

"We are very pleased with the progress EnerDel and Think have made on the lithi-
um-ion battery solution for the Th!nk City vehi-
cle," said Think Global CEO Jan-Olaf Willums.
"EnerDel has achieved an important milestone
and met our expectations so far. We are confi-
dent that the project is on schedule to introduce
the EnerDel battery in production vehicles by the
end of the year."

ActaCell CCloses $$5.8 MMillion SSeries
A FFinancing; IInvestment
Consortium LLed BBy DDFJ MMercury
Includes GGoogle.org, AApplied
Ventures aand GGood EEnergies

ActaCell, Inc. has secured $5.8 million in
Series A financing. DFJ Mercury led the round
with syndicate investment from Google.org’s
RechargeIT program, Applied Ventures, LLC,
the venture capital arm of Applied Materials,
Inc. and Good Energies, an investor in the
renewable energy and energy efficiency industry.
The proceeds from the Series A financing will be
used to hire key technical talent and to further
develop ActaCell’s lithium-ion battery technolo-
gy for commercial purposes.

ActaCell, Inc. is an Austin-based technology
start-up commercializing lithium-ion battery
technology developed in Professor Arumugam
Manthiram’s Material Science and Engineering
lab at The University of Texas at Austin. This
new technology is focused on delivering sub-
stantially longer cycle life at low cost while
maintaining safety as the number one priority. 

“We were highly impressed with ActaCell’s
pedigree,” said Ned Hill, managing director at
DFJ Mercury. “We believe their technology will
significantly impact industries that rely on
rechargeable batteries, particularly those that
require high power and long cycle life such as
Plug-in Hybrid Electric Vehicles. Low cost, long
life and safety are key attributes of ActaCell’s
battery roadmap, the holy grail of battery tech-
nologies on the market today.” RechargeIT is a
Google.org initiative that aims to reduce carbon
dioxide (CO2) emissions, cut oil use and stabi-
lize the electrical grid by accelerating the adop-
tion of plug-in hybrid electric vehicles and vehi-
cle-to-grid technology. Google.org demonstrates
the technology using its own fleet and support-
ing others through grants and investments. 

Still in the development phase, ActaCell’s
technology has not been publicly disclosed. Full
product and technology announcements will fol-
low in early 2009.
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Dr. Ross Dueber, President and CEO
ZPower, Inc.

At the heart of the $55 billion
global battery market is the
chemical conundrum of power
supply. Today's consumer has
the ability to watch an entire
movie on a palm-sized device-
but portable power technology
has not kept up. Engineers admit
that they are "hitting the wall"
on lithium polymer and lithium-

ion performance. Unstable lithium-ion batteries have
resulted in a number of high product recalls by manu-
facturers of notebook computers. These market trends
are creating a pressing need for a better battery.   

This improved battery chemistry can now be found in
silver-zinc (AgZn) rechargeable battery technology.
Silver-zinc battery chemistry has a long, successful his-
tory of use by the military, international space programs
and by underwater marine applications. The chemistry
is currently poised to move into the commercial market-
place for use in consumer electronics.

This new silver-zinc battery chemistry uses the latest
in advanced polymers, nano-technology, power elec-

tronics and processing methods to create a battery
that surpasses other rechargeable batteries for note-
book computers, mobile phone and consumer elec-
tronics applications.

The advantages of silver zinc batteries can be
summed up overall as follows:

High Performance - Up to 40 percent more run
time than traditional lithium-ion batteries. And with
recent improvements in battery cycle life, silver zinc
batteries achieve 200+ cycles at 100 percent dis-
charge to 80 percent of rated capacity and thousands
of cycles at intermediate discharge.  

Clean Technology - More than 95 percent of key
battery elements can be recycled and reused. The
raw materials recovered in the recycling process of
silver-zinc batteries are the same quality as those
that went into the creation of the battery.
Environmental impact is lessened since the need to
mine for new materials is minimized. Also, there
will be financial incentives for consumers to recycle
their silver-zinc batteries. 

Safe - Silver zinc batteries contain no lithium and
are inherently safe. They are not subject to the
recent FAA air travel restrictions now placed on
lithium-ion batteries. Silver zinc batteries feature a
water-based chemistry that is not flammable. The
battery is therefore free from the problems of ther-
mal runaway and fire.  

To provide further insight on just how "clean" sil-
ver zinc batteries are when compared with lithium-

ion technology, the difference is dramatic. The primary
materials of silver zinc batteries (i.e. silver and zinc) are
fully recyclable. That means that the materials derived
from recycling process are of the same quality as the
materials that went into the initial creation of the bat-
tery.  Recycling the raw materials results in using a frac-
tion of the energy required to mine for new materials. 

In contrast, most elements of traditional lithium-ion
batteries are downcycled and cannot be reused.  The
downcycling process reduces the original battery into
raw materials of lower quality which can't be reused for
battery production (cobalt is the notable exception).
Additional lithium must be obtained before another bat-
tery can be produced.  

The silver recycling process already exists.
Refiners perfected the processes over centuries for jew-
elry, tableware, photographic film and electronics.
Additionally, silver obtained from scrap makes up over
30 percent of the silver that is needed each year to satis-
fy world demand.  

The success of silver zinc technology can be found in
three important areas:

Composite Polymer Zinc (Zn) Anode - The zinc
anode in silver batter zinc batteries is a composite poly-
mer electrode which inhibits shape change and dendrite
growth.  In the past, shape change and dendrite growth
in traditional silver-zinc cells frequently shortened the
overall cycle life of the battery.  

Multi-Functional, Layered Separator - A separator
stack within the silver zinc battery resists dendrite
growth from the zinc anode, while simultaneously
resisting degradation from the silver cathode.  At the
same time, it allows ions to move freely from the cath-
ode to the anode to minimize the cell's internal resist-
ance.  This results in a superior silver-zinc battery cell
which offers long life. 

Nano-Particle Silver Oxide (AgO) Cathode - The
silver oxide cathode in silver-zinc rechargeable batteries
is coated with nano particles.  This nano-technology
enhances conductivity for lower internal resistance and
faster charge times than traditional silver zinc batteries. 

Silver zinc has significantly higher volumetric energy
density than existing battery technologies such as lithi-

um-ion or nickel cadmium, nickel metal hydride,
or lead acid. It has 40 percent more energy density
than traditional lithium-ion batteries and offers
plenty of runway to safely increase energy density
and cycle life. 

The batteries have passed a wide range of tests,
including environmental high-performance tests
(heating, temperature cycling, storage); electrical
performance tests (short circuit, abnormal charge,
forced discharge); mechanical performance tests
(impact, crush, test, nail penetration). 

At the present time in the development of sil-
ver-zinc rechargeable battery chemistry, there are
no serious obstacles to bringing the technology
into the market.  Many of the fundamental chemi-
cal and technology challenges that were experi-
enced in the earlier phases have been overcome.
Right now, the focus is on scaling manufacturing
processes to meet high anticipated demand.  The
current work is focused on achieving and main-
taining world class quality. 

A silver zinc battery option will be rolled out in
a major notebook computer in early 2009. The
battery is slated to be released as a premium
extended life battery.  The notebook will be "dual
chemistry enabled" which means it will work with
either silver-zinc or lithium ion batteries.

Contact ZPower, Inc. at www.zpowerbattery.com
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