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Creating an innovative vision for emergency power
battery diagnosis & monitoring technologies

IBwatch
IBEX-series

New Leader in Future Technology

POWERTRON

POWERTRON ENGINEERING CO., LTD.



Vision

driving innovation in power control,
quality, and next-generation technologies.

The company has grown to become a global leader
in battery management, validation, diagnosis & power line
quality monitoring technologies.

INDUSTRY MANUFACTURERS, SERVICE PROVIDERS, and CUSTOMERS select
Powertron’s power control, quality, and next-generation technologies. With two decades
of experience, and thousands of installed systems currently in operation around the world,
Powertron has an enormous Asia/Pacific network and an ever-expanding global agent.
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Patent of Patent of
invention invention

Powertron’s world-class production and testing facilities, along with an 1ISQ-certified
quality system, provide a-basis-for-supplying the \best products the market has'{o offer.
Industry-leading manufactures and world-best service resellers have partnered with
Powertron to help with satisfying our customers in ‘any commercial, \industrial, or utility
environment.
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Powertron’s products provide the highest quality, the most appropriate pricing structures,
and the most effective services by collaborative R&D efforts with leading universities and
world famous [research institutes. Powertron is continually:developing new markets
throtigh innevative-technelogy-and R&D.
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Our Technical Services engineers make it easy for you to fully exploit QUFSyStem
capabilities, saving your time and money. They can implement the most/appropriate
solutions for your needs, revise system configurations, and troubleshoot gliestions over
dial-up modem or the internet. Long-term support packages ensurésthatiieature
enhancements are always available through software and firmware upgrades:
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Battery Diagnostic System

intelligent Power Quality Monitoring System
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IBwatch, iPQMS/BDS/BMS monitors and analyzes the aging status of stationary battery system such
as charging and discharging DC voltage and current, cell voltage, temperature, internal ohmic
impedance, and voltage waveform of emergency power supply power lines with the high accuracy in 24
hours of 365 days and TCP/IP environment, using any communication methods selected by the
customer, as well as the early deterioration signs using impedance measurements with any backup
batteries in most critical applications. It is an “intelligent Power Quality Monitoring Systems” to ensure
the integrity of your power backup system and offers the most comprehensive diagnosis software and
reporting package. We are sure that IBwatch exactly meets all IEEE standard. recommendations and
will be the most reliable systems for diagnosis and monitoring of all stationary applications.
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BDS/pro BMS i-com

© BMS i-com

An economical system is available to detect appropriate timing of replacement and abnormality of the
battery in time. This is done by monitoring the characteristic data of 12V battery cell and 2V-6 jars serial
connected battery string as well as the charging/discharging current of the string.

Available to measure from 4 cells to 8 cells, and easily connected with any other supervisory systems,

such as SCADA.

© System Composition

/ PC Server

TCP/IP

Serial Port

Micro Processor Unit

or

per MPU
upto7RU/ up to 448Cells

Relaying Unit e
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-~ . iPQMS/BDS/BMS Advantages
5 iPQMS/BDS/BMS utilizes patented technology to identify early deterioration signs with all stationary
applications by alarm, with enough time in advance to replace the failing batteries.

< Adopting the world’s first ripple-removing algorithm, USA patent: US 7,567,085B2, the system
precisely measures the RMS ohmic impedance value and the real properties of stationary batteries
during floating charge with the precision of +2.0%.

< With a flexible expanding system, this system can supervise an emergency power supply lines and
up to 448 cells of battery strings in real time with one monitoring/control unit. This reformative
expansion capacity allows the user to arrange and install the whole system with ease, thus saving a
great amount of installation expenses.

2 iPQMS/BDS/BMS can directly transmit the data that are measured by intelligent instruments and
communication software through TCP/IP ethernet and etc. as well as internet.

9 When a voltage sag or power failure of emergency power lines occurs or the preset limits are exceeded,
the event is transmitted to the administrator via SMS through a remote communication network.

2 iPQMS/BDS/BMS offers the most comprehensive diagnosis software and reporting package.

2 iPQMS/BDS/BMS exactly meets
and exceeds all IEEE standard
recommendations for all the
stationary battery systems.

HOST PC

Local PC

A
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COMMUNICATON NETWORK .= E —
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Local PC

‘ RS-232

Parallel ring connection by RS485 port.

I IEWG'l'Ch iPQMS/BDS - BDS/pro - BMS i-com
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© Installation Pictures
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« Display of voltage and impedance
of each cell.

« Display of UPS/voltage of

« Display of recorded each cell
voltage during discharge.

« Display of bad cell voltage, how

« Display of trended voltage data of
string DC voltage, normal cell
voltage and selected cell voltage.

charger/current. fast go down under voltage
failure.
© Model Specifications

Model iPQMS/BDS BDS/pro BMS i-com
Measuring Max. 448 cells per Unit . ;

Cells (Display menu) 24(48) cells per Unit 4(8) cells per Unit

. AC Voltage / AC Current: AC Voltage / AC Current: .
M‘:su""g OV ~ 600V / 999.9A OV ~ 600V / 999.9A po Cumen.
cliiel= (Current Transformer) (Current Transformer) ’
Capacity 10Ah ~ 6,000Ah Max. 10Ah ~ 3,000Ah Max. 5Ah ~ 6V / 12V

Range 2V /12v

Resolution AC Voltage / Current : 0.1V / 0.1A AC Voltage / Current AC Current : 0.1A
0.1V/0.1A

Dimension 280W x 310H % 88.5D 270W X 200H x 55D 137W X 121HX 47D

_RS 4B . N/A Max. 20 units Max. 50 units

multi-connection
iPQMS / BDS / BMS i-com XXC-10-2
L » Battery Voltage
Remarks
Control Power
» No. of cells (or Jars)




© Specification

» Measurement Range
- For Sealed/lead acid, Ni-Cd batteries
- Cell or Unit Voltage : 0.1 Volts ~ 16.0 Volts
- String DC Voltage/Current : ~ 999.9V, ~ 999.9A

> Measurement Accuracy
- Cell or Unit Internal Resistance : 2%
- DC Voltage/Current : Voltage +0.5%/Current £1%
(full scale range)
- Temperature : £2% (full scale range)

» Resolution
- Internal Resistance : 0.001mQ
- Cell Voltage : 10nV
- String DC Voltage/Current : 0.1V / 0.1A
- Cell Temperature : 0.5°C

» Measuring Interval :
30 minutes ~ 1 day (adjustable)

v

v

v

v

Measuring Speed : 3 or 4 sec/per cell

Data Transfer :
RS232/485, TCP/IP, SMS with server & optional service

Other available functions

- Auto Scaling functions

- Exclusion of ripple voltage in floating charge
- Measuring channel number selection

User Programmable Functions
- Preset values for up to 448(960) cells
- Over/Under alarm setting :
voltage, current and internal resistance
- Year/Date/Time setting

Operating Environmental Range
- Temperature : 0°C ~50°C
- Humidity : under 80% RH

and the others.

@ Powertron Connection Points (28ea)
Shield

Comparison of Connection Point between Powertron BMS

2 f@j@ﬁ

Current Signals (3) + Voltage measurements (25) = Total (28) points

@ Other Product Connection Points (96ea)

Sensor

[Current Signals (2) + Voltage measurements (2)] X 24cells = Total (96) points
Many Connection Points will have possibility of connection point troubles.
Therefore, Powertron will be free from maintenance problem.
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=Series

IBEX

Battery quality diagnostic tester
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© Introduction

IBEX is a cutting-edge digital battery quality diagnostic tester by all IEEE Std. recommendations for all
the stationary applications such as telecommunication’s backup power, utility switching power,
uninterruptible power systems (UPS), etc. and can measure the accurate internal ohmic resistance (R),
voltage (V), temperature (‘C) with the world’s first ripple-removing algorithm, USA patent: US
7,567,085B2, within a short time(3 seconds or less) during floating charge.

Actually, we have provided them to Korea Telecom, SK Telecom, Korea Electric Power Corporation,
Korea Railway Corporation, Storage Battery System in the US, KingCable in China and others with their
utmost satisfaction and reliability of IBEX has been verified reliability verification tests of end-users,
such as Korea Telecom Providers.

© 1IBEX-Advantages

9 IEEE Recommended : Meets IEEE Std. 1188-1996 and 2005 “Recommended Practice for
Maintenance, Testing, and Replacement for Stationary Applications.”

9 Accurately Measures Numerous Battery Properties : Internal Ohmic Resistance (R) or Conductance
(Siemens), Jar Voltage (V), Ripple Current (with Ultra), Temperature (‘C/°F) and Strap Resistance.

9 Precise & Repeatable : Utilizing the world’s first ripple removing algorithm, the IBEX identifies
problematic or failing cells.

<% On-line Tester : Test batteries while they are in service.

<% Fast : Automatically measures and stores data in just 3-4 seconds.

% User-Friendly : Menu options displayed with easy to use icons.

<% Compact Size : Fits in the palm of your hand for easy measurements in the field.

% Comprehensive Battery Diagnostic Software : The included software provides an easy to use
interface for data management, trending analysis, exporting to excel, viewing graphs, creating
reports.

<% Battery Bank Management : Manage 15-30 different types of battery banks with the IBEX.
All necessary battery banks can be managed with the included software.

% Maximum Operating Time : Uses a Lithium-ion battery, providing over 4 hours operating time.
9 Multiple Settings : Built-in & automatic measuring algorithm settings.

< Charging ripple current analysis (%) for IBEX-Ultra.



© Exmons Pro 2005/Ultra*, Diagnostic Software
% Exmons is a comprehensive diagnosis software to ensure the integrity of your backup batteries and
any power backup systems.

< By constructing database of the measuring data, it can be stored and managed as a site-specific tree
structure in the PC.

% Exmons provides handy information such as a battery cell’s deterioration displayed in a range of
graphs as well as various screen menus, it allows users to analyze and determine the aging status of
battery in a highly user-friendly environment.

< Exmons has a bank-specific report printout function, it frees users from the manual documentation
and allows them to utilize the analysis outcomes.

<% By saving the measuring data in excel file, Exmons facilitates documentation of the data.

9 Trended battery measurement data can detect impending battery failures before power backup
system is affected, with enough time in advance to replace the failing batteries.

< Exmons Pro Ultra* supports a multi-user environment in data management.
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© 1IBEX-out line view
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© Equipment and Accessories

9 IBEX-1000 Set includes : IBEX-1000 Body, Li-ion battery inside body, soft poly-vinyl bag, plastic
carrying hard case, 4-pin type probe, USB cable to upload PC, bundled software : SerialComm,
standard charger (100 to 240 VAC), user manual.

9 IBEX-1000 PRO Set includes : Everything in the IBEX-1000 Set plus a printable IBEX body, soft poly-
vinyl bag with ZERO adjustable plate, clip type probe, temperature probe, diagnosis software :
Exmons Pro 2005, shunt (50mV/50A, 1m@Q, 1.0 Class), spare 4-pin tip, spare Li-ion battery, IR
thermal printer, extra paper roll for IR Printer, 110-220V AC standard charger for IR printer.

9 IBEX-Ultra Set includes : Everything in the IBEX-1000 Pro Set plus Exmons Pro Ultra* Multi-User
Environment, DC clamp meter to measure a ripple current(%) and FFT analysis.

Battery quality diagnostic tester I I EE X- Ser i es
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O IBEX-aMAX

A sealed type battery is vulnerable to high temperatures. It can
explode and even cause a fire when it is overcharged and/or inter
nal resistance is exceedingly increased because of the Thermal
Runaway phenomenon. The IBEX-aMAX model is designed to
detect the thermal runaway phenomenon of VRLA battery to
prevent battery accidents in early stage. It also measures and
calculates such factors as electrochemical resistance relating to
pasted plate aging, resistance at the straps and posts, and
exhausting level of electrolyte to analyze and check State of Health,
SOH, more accurately.
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IBEX

© Characteristic advantages

% User-friendly design applying 3.2" TFT LCD

< Slim design, the first of its kind in the world

<% Multi-user & full compatibility for battery management with Exmons Pro Ultra*
< Triple frequency algorithms for internal thermal runaway analysis

< Integrated data storage with USB serial port

< Wide measuring range to 60V string voltage

9 Integrated outdoor battery temperature measurement: -20 ~ +80°C

© Specifications

Battery quality diagnostic tester

» Exterior size and weight (Except the measuring lead) » Other available functions
- 95W x 175H X 42D, less than 650g (including internal battery) - Auto scaling function
- 105W X 185H %X 34D : IBEX -aMAX - Zero point adjustment function

- USB serial port
- Measured data storage capacity :
Choose from 15 different modes including

» Measurement ranges
- 10 Ah~ 6000 Ah max, 0.1 Volt ~ 60.0 VoIt DC

» Measurement Accuracy » Exmons Pro 2005/ Ultra*
- Voltage : £0.5 class - User friendly integrated diagnostic software
- Temperature : +2 class (-20C ~ +807C) - Database construction and control by site/bank/cell
- Ohmic impedance : +1.0% rdg. +8dgt - 2D graph display of changes against basic value
(3milli ohm full-scale) across test range - 3D graph display of changes by period
» Resolution - Printi.n:q.of data and anglysig report including graph
- Ohmic impedance : 0.001mQ - DC voltage : 10mV - Prohibition of data modification

- Temperature : 0.5°C » Communication Protocol : Binary or Standard ASCII Text
» User Programmable » Data Format : Excel 2000/2902 and Wingows

- Over/Under Voltage alarm setting 98/2000/XP/Vista Compatible

- Fai|/Warning |mpedance alarm Setting » Built-in Battery : Li-ion Battery (2,200mAh, 111V)

- Over Temperature alarm setting Charging Ripple Current percent(%) analysis

- Display menu

v

10




© IBEX-evic

Equipped with Cold Cranking Amperes functions which can measure battery performance in an extreme
environment, IBEX-evic provides easy validation of 12V vehicle batteries to ensure safe vehicle
management. In addition, it is available to manage Li-ion batteries.

© Characteristic advantages

< Designed exclusively for 12V vehicle batteries

< Ohmic test or optional Cold Cranking Amperes, CCA
< Test probes separate from body

% Fast measurement time: 3 seconds

< Battery data sheet generation through USB serial port
< Ability to set up to 80 alarms

% Measurement « Ohmic impedance : £2%
accuracy - Voltage : £0.5%
» Temperature : +2%

<% Resolution « Ohmic impedance : 0.001mQ
« Voltage : 10mV
« Temperature : 0.1°C (-20°C ~ +80C)
«CCA:1A

Battery quality diagnostic tester I I EE X- ser i es




HISTORY
OF POWERTRON

1984.01 Established POWERTRON ENGINEERING Company in Seoul
1997.12  Certificated for Superior Manufacturings and exportings
1998.05 Approved as a venture company -
Small and Medium Business Administration of Korea
1999.02 Developed a Q class power supply for the nuclear power plant
and acquired a Certificate of authentication
1999. 12  Registered on research institute - Korea Industrial Technology Association
2000.09 Attained KT mark in charging technology for cycle charger
2000.10 Developed battery aging diagnostic algorithm with KT
2001.03  Acquired CE certificate of conformity in PAB series automatic cycle chargers
2004.09 Acquired K.T Mark in a new computing algorithm of battery impedance
2005.12  Started to export Battery Quality Tester to USA, Japan, China, England, Malaysia,
Turkey and etc.
2005.12  Certificated NeP - New Excellent Product, by Ministry of Knowledge Economy
- Battery Quality Diagnostic Equipment
2006. 08 Certificated CE - IBEX-1000 / IBEX-1000P
2006.12  Certificated CE - BDS/pro
2008.01  Certificated ISO9001:2000
2008. 11  Certificated NeP, New Excellent Product, by Ministry of Knowledge Economy
- Battery Diagnostic System
2008.12  Authorized ‘Korean World Class Product Award 2008’ by Minister of
Knowledge Economy
2009.06 Patent registered ‘Diagnosis for expected life of emergency power apparatus’ in USA & China
- Registration No. US 7,567,085B2 / ZL 2004 8 006211.0
2009. 10  Patent registered ‘Battery Cell Voltage and Impedance measuring Circuit’ in USA & China

New Leader in Future Technology

POWERTRON

POWERTRON ENGINEERING CO., LTD.

WORLDWIDE HEADQUARTERS
639 Iwon-dong Kangnham-gu Seoul 135-230, Korea
Tel: +82.2. 445.5787~9 /| Fax:+82.2.451.1852

http://www.powertron.co.kr, biz@powertron.co.kr

x The content of this information is subjected to change without prior notice for the Printed in Oct. 2009
improvement of the products performance.





