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Notes for Safe Operation

Please review following items regarding safety in order to prevent harm or damage to
the Battery Quality Analyzer or any connecting system. To prevent any potential harm,
operate the Analyzer according to the instructions in the manual. (Refer Battery Quality
Analyzer as Analyzer hereafter)

The Analyzer is designed and tested according to International Safety Standard IEC
61010-1 before delivery.

Any improper or incorrect measurement method may cause personal injury and

damage to the Analyzer

[Safety Terms and Symbol]
Technical Terms which appear in this manual are listed below.
Before use the Analyzer, please read following Safety Symbol carefully

JA\N A

User should read making area in the Manual and need pay attention.

A\

User should operate the Analyzer after read the manual where marking on the Analyzer. .

--- . DC (Direct Current or Voltage)
= : Fuse
L

Grounding Terminal

A : WARNING

WARNING statements identity conditions or practices that could result in injury or loss

of life.

A : CAUTION

CAUTION statements identity conditions or practices that could result in damage to the

product or property.
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Operation Environment

Temperature, Relative Humidity Range: 0~40C, max 80% RH

(Non- Dew condition)

Guaranteed Accuracy Temperature, Relative Humidity Range
23+5C, max 70%RH (Non Dew condition)

Please do not use Analyzer for a long time at following environments where

Analyzer may cause trouble and accident.

Under direct sunlight

High Temperature

Where Water flow

High Humidity and Dew
Dusty

Explosion Gas

Strong Electromagnetic field
Nearby Electronic Objects

Machine or System shaking

Caution before use Analyzer

Check whether the Analyzer is good operation condition during delivery to user. If
any problem found, immediately inform to the supplier whether the Analyzer
purchased.

Check test lead-covered wire is not peel off or any inside metal is exposed. If any

damaged test lead may cause Electric Shock and should replace with good test lead.

To prevent Electric Shock, do not use Analyzer when the Cover Case of the Analyzer

is opened.

To prevent damage on the Analyzer, avoid drop to the ground or severe impact

during moving or handling.



O Caution when Measurement

To prevent Electric Shock, please pay following caution

When measure Internal Resistance ( Impedance), Battery Voltage should not exceed
100V DC. When measure Voltages, Input Voltage should not exceed 300V DC.

Do not measure AC Voltages

Proper connection of Battery Test Probes( for Internal Resistance, Voltages,
Temperature ), ADC Current Adapter (CT for measurement Float Current
/Ripple Current /40A/400A *Ripple Current measurement function is an optional ),
USB Lead (for PC Communication)

Special attention on Spark when Test Probes contact Battery. Can catch fire if area is

with inflammable gas.

Caution on Test Probes

For Safe and Accurate measurements, use the Battery Test Probes supplied with
the Analyzer.

To prevent fault from breaking of wire, do not pull or fold the cable of Test Probe.
Tip of Test Probe is sharp, be careful not to hurt from it.

To prevent damage on the tip, do not press the tip by force.

1. Introduction

1.1 Battery Health (Deterioration) Judgment

To judge Battery Deterioration, measure and manage the internal resistance of the

battery being installed or new replacement battery periodically.

In general, internal resistance value increased by 1.5 ~ 2 times from initial value

(reference value) when battery is deteriorated

[Judgment of Health (Deterioration) ]

In case Lead Storage Cell (Lead-Acid battery), Warning status starts when internal
resistance value increased by 1.5 from initial internal resistance value.

Deterioration standard is little different by manufacturer of Battery



* Even though Same Capacity battery, Initial Internal Resistance value of Battery is
different from Type and manufacturer.

” o«

* “WARNING”, “FAIL” level of Internal Resistance is little different by manufacturer.

[Recommendation of Battery Replacement Time]
Periodically measure Impedance, Voltages and Temperature of the battery.
In management and save the measurement data which recommends the Time of

Battery Replacement.

[Judgment of Battery Replacement Time]
* Based on the specifications of the battery in management when installed,
Trend of changing data from every measurement displayed in graphic.

* Timing of replacement of Battery may be estimated and displayed on LCD display
backed by accumulated measurement data .

1.2 Description

e The Analyzer designed for measuring the internal resistance, interconnect
resistance, open circuit voltage, environmental temperature and Currents
( Float/Ripple/40A/400A) of secondary batteries including lead storage cells,

nickel-cadmium batteries, lithium—ion batteries and nickel-metal hydride batteries.

* 4 Terminal Battery Test Probe can measure Resistance, Voltage and

Temperature simultaneously.



[Analyzer]

* Data from measurements may transfer to computer through USB cable.

The Measurement Data to computer can be saved or edited to analyze or manage of

the battery health (deterioration) at computer.

* May input or remove of reference data of the battery in management through

computer.
.n_ T e
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[“swan | Replay.. | Manages | Exitn |
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SR ‘*’ b e b o vl Folost API00-] LasdAcid 100.0 ah  12.00
Q v 2 Soiite RCMF-90 LeadAcid 090.0 Ah 12,00
Fa . 3 fdas Bas0L Loadacid 080.0 ah 12,00
Analyzer Logger i ar GPASILA (Y D04.6 Ah 07,20
: : 5 Fioiur RR200-12 Leaddcid 200.0 ah 12.00
__DB/USER HOLD/RUN

[PC Interface]
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1.3 Special Features

O Measurement Cells while loaded at UPS system.
The Analyzer applies high technology on Resistance, Voltage, Currents and

Temperature measurement while UPS system is loaded.

O Accurate Measurement
AC four-terminal method to measure the internal resistance by eliminating, lead

resistance and contact resistance to get the accurate results.

O Internal Resistance, Voltage, Temperature measurement and saving can be

done within 3 second simultaneously

O Comparator
It has 99 sets of composite comparator function, which can be set at resistance and
voltage value (Limit) to get the reliable detection of battery deterioration. LCD displays
PASS, WARNING, FAIL results and beeper for “Warning and Fail” results.

OSD High Capacity Memory
All measurement data (up to 7,530,000 data) including Resistance, Voltage,
Temperature, Currents, Comparator result can be saved at SD memory inside of

Analyzer. This capacity allows to stored data as

Unit ( Bank) : Max 251 ( including 1 Auto Unit No : 000 - Reference D/B not
registered and Open Unit No: 001 ~ 250 : Reference D/B

registered )

Cell : Max 300 cells per unit

Slot : 100 times (measurement )per Cell.

10



O Auto Saving
If User set “AUTO HOLD” measurement data is automatically saved at internal
memory. Maximum 300 Cell data can be saved in order. The saved data can be

transferred to assigned address of memory or can be removed.

O PC Interface - Function Control through PC
Measured Data can be down-load to PC and can be saved or edited at PC.

The Analyzer function can be controlled or up-load DB data through PC.

O Pin Type Test Probe
Sharp and Long Tip of Probe may access to Battery Electrode which allows Battery

Electrodes measurement without opening the Battery Electrodes Cover.

O Measurement Data Average
When in “Auto Hold “ mode, maximum 100 measurement data can be average and
display at upper left of LCD screen of the Analyzer.
Very practical function when there is change of measurement value.

The Average Data can be cleared by pressing F3 (AVG Clear) key.

O Auto Protection and Warning on Over Voltage Input
When input over voltage while measuring Impedance, when over 100V DC , waring
sound come out and show on LCD display .and when over 150V DC, the circuit will

be shut off to protect circuit damage.

O Warning when opposite pole of test lead connected, sounds Beef Warning
Sound and “ Reverse Pole “ Pop Up Warning is displayed on LCD display.
Self -Protected.

O Warning when over voltage is applied when Internal Resistance

measurement. When over 100V DC, warning sound. When over 150V DC, the

Circuit is shut off and Self -Protected.

11



1.4 Description of each part and functions

@ Impedance, Volt Input: Connect plug of the BLACK test probe.
@ Impedance, Volt Input: Connect plug of the RED test probe.
® LCD display.

@ Help ‘ng—lﬁj

[
® Power "=/ : Power ON/OFF ( press longer than 2 seconds)

12



® LCD Back Light

i R
(@ Auto/Manual Ranging s (to enter Manual ranging from Auto ranging,
press key momentarily. To return back to Auto ranging, press key longer than 2 seconds )

Up/Down/Left/Right direction Function < > = M

@ Menu  Key(F1~F4) .22 F2 3 ) Fa

@0 Impedance (Internal Resistance ) Key

1) Record i

Analyzer

@ Analyzer Function key

@Vv.A VA key

Volt: Max DC 300V Input
Currents : Indirect measurement  with external CT :
Float/Ripple Current and High Current (* Ripple Current is Optional function)

D/B

@@ Data Base / User key

D/B key : press short time to enter. User key :Press longer than 2 seconds to enter.

HOLD
AHOLD-AREC

@ Data HOLD / Auto HOLD key: =

Data Hold: press short time to enter or exit.

Auto Hold: press the key longer than 2 seconds to enter or exit

Encoder Rotary switch

Select any menu on LCD display and Setting . Whirl around to left or right direction.

Automatic Setting is done momentarily.
@ Current input jack: Indirect connects with CT ( recommended Optional ADC
40A/400A current adapter ).

USB interface: PC interface connector.

AC adaptor input jack: Connects to the AC Power adapter

13



[Note]

D/B .
mosmz ) o ) are Dual function keys.

Press Short Time to enter Upper Line functions ( HOLD, D/B) and press long time
(longer than 2 seconds) to enter Under line functions ( AHOLD-AREC, User )

2R

rI]IfI]:ZﬂE 089fme| 12:34: 33 A.M

REC No:Unit 001-003-001 Upper? 12.00m
AVG 0.995me @ 001/100 ypper ua.uumzh'_‘—>®

hHDLDIE' RECIHIEESEE Lower 10.00v

-0.995:

2
| 12 I.4u.§v|mg f??mg

[Display]

D Present Measurement Value when AutoHold mode
(When measurement at AutoHold mode, Auto Hold data “0.995” is holding at Center
of Display and present measurement data shows “0.997” .
This Data Box does not show if AutoHold mode stop )

@ Measurement Data and Time
@ Battery/Adapter Sign

@ Limit: Upper, Lower

(® Impedance Value Display

® Unit of Measurement

(D Temperature Value Display
4m Q Convert key

14



©@ “ Unit-Cell-Times” display
Measurement Ave range and number of Averaged data
(displayed with Auto Hold )
@D Limit (Comparator ) Pass ~Warning-Fail
@ Auto Saving : When Auto Holding, Auto Saving is automatically activated .
Saved at Auto Record Memory in order, max 300 cells x 100 times measurement
Record number : storage date Recording Number.
@3 Auto : Auto, manual ranging
Warning Sign

@ DC Voltage measurement

1.5 Dimensions and Weight

Dimensions: 107mm(W) x 220mn(H) x 55mm(D)/ 4.2” (W) x 8.3"(H)x2.2” (H)
Weight (main unit including battery): 1.0kg/ 2.2 Ibs

2. Initial Setting before use

2.1 Battery Install and Replacement

Before start to use the Analyzer, install 2 x NiMH Battery Packs supplied with the

Analyzer and charge up to full level if the charged level is not sufficient.

* Before install or replace Battery Pack, please Power Off of the Analyzer.

* After install or replace the Battery Pack, make sure to cover the Battery Pack with
Battery Cover before use the Analyzer.

* Do not mix to use with other type of Battery.
Make sure to meet Correct Polarity Contact (+, -) of the Battery Pack to the Correct
Polarity (+, -) of the battery room of the Analyzer.

Do not put reverse polarity. It also cause deterioration of capacity or Leakage

15



* Do not cut Battery Pack or draw into fire which is dangerous to cause explosion to
wire.

* Dispose of the used battery according to regulation and rule.

* When Low Battery displayed in LCD screen, recharge it or replace it.

[Battery Replacement procedure]

@ Power-Off the Analyzer. Disconnect Test Probes from the Analyzer.

(2 Open the Tilt Stand and unscrew the 2 x Battery Cover Screws on the
Bottom Housing. Separate Tilt Stand and open the 2 Battery Cover (Left and
Right).

@ Place 2 x NiMH Pack (3.6V) into Battery Room. Make sure to meet Correct
Polarity Contact (+, -) of the Battery Pack to the Correct
Polarity (+, -) of the battery room of the  Analyzer.

@ Place Battery Covers and Tilt Stand

(5 Fix the 2 x screws on the Battery Covers.

O Recharging Adapter (Usefor Recharging purpose only,
Not use for Measurement)
* Input Voltage: AC 100V~240V(Free Voltage)
* Qutput Voltage: DC 12V/1A 50/60Hz

O Battery Pack
* Voltage : 7.2V [NiMH 1.2V x3(3.6V) x 2 packs]
* Capacity: 2700mAh

16



2.2 Insert Test Probe

To avoid measurement error or electrical shock, make sure to insert to the Analyzer

correctly.

* For safe and accurate measurement of Resistance, Voltage , Temperature make
sure to use the Battery Test Probe supplied with the Analyzer.
* Special care on any hurt from sharp tip of test probe during measurement.

Insert SCK Plug type Test Probeto (+)and (-) as shown below picture.

[Insert Test Probe]

[Pin Type Battery Test Probe for
Impedance, Voltage and Temperature measurement ]

17



[Clip Type Battery Test Probe for

Impedance, Voltage, Temperature measurement] * Optional Accessory

e Current Probe (CT) * Optional Accessory

DC Current ( Float Current / High DC Currents)
AC Current ( Ripple Current / High AC Currents)

18



2.3 Power ON/OFF =
Use “POWER” key on the Analyzer to power ON or OFF.

Press longer than 2 seconds to power ON or OFF.
[ON]

* Press Power Key longer than 2 seconds. Then Power is “ON” with beeper sound.

* After Power “On”, Initial Display on Screen shows manufacturer and Firm Ware
Information momentarily and change to Measurement function.

e Initial measurement function is always set Impedance (Internal Resistance)

measurement.

[OFF]

* Press Power Key longer than 2 seconds. Then Power is “OFF” with beeper sound.

2.4 Timer function

Once Power ON, timers works Real Time Clock. Upper Left area of LCD Screen
display: Day / Month / Year, Hour / Minute / Second.

D/B
Press “D/B User” YL key for longer than 2 seconds to enter User mode. Select

[® Date Format]‘Year/Month/day” or “Day/Month/Year *

If time is not correct, select and Enter to adjust time.
Set Day, Month, Year, Hour, Minute and press F4 0K+ key to

complete Time setting.

While setting Time, Timer is stop. Time may not accurate if takes long setting time.

2.5 Back Light Display “*
* Press c key , Back Light “ON” with click sound and

When backlight “OFF”, press X key .

19



3. Measurement

For Safe and Accurate measurement, read Manual carefully.
Make sure to pay attention on following

* Do not measure over DC 100 V  Capacity Battery at Impedance

measurement range. Do not over DC 300V Input when measure Voltage at

— is measurement range . This is to protect from Electric Shock

* Do not measure AC Voltage

[Caution]
* Do not Input exceeding Maximum Voltage, Currents of each measuring range.

Exceeding Input may cause damage to the Analyzer.

* When measure Low Voltage Battery after measure High Voltage Battery, residue in
Analyzer may damage Low Voltage Battery. Be sure to measure safely after

discharge on DC Condenser inside of Analyzer by shorting the Test Probe.

[Note]

* Internal Resistance of Battery being measured can be different from Current Flow
status and Discharge status. To support accuracy and reliability of judgment, be
sure to measure at following condition.

* Lead Storage battery has big resistance on electrodes. Resistance can be different
between the area of electrode toward Case and the area of End of Electrode.
Contact area between Electrode and Test Probe should be consistent.

* Use USB type temperature probe to measure Temperature.

* Foreign materials or rust on electrodes may not measure or may cause

measurement error. Need to clean electrodes before measurement.

3.1 Check Point before Measurement

* Check weather Test Probe is normal status.
@D Test Probe is recommended to “ 0” adjustment for accurate measurement.

Need to “O” adjustment with supplied Adjustment Board

20



together with Analyzer and Test Probe.
@ Display should be “0000”. If “----"is displayed, Test Probe wire maybe broken
or no contact.
* Check remaining battery capacity.
When use internal battery to operate, present battery status of the internal battery
inside of Analyzer is displayed at Upper Right corner of LCD screen. When Low
Battery is displayed, charge the battery through ADC Adapter / Internal Charger

supplied with Analyzer or replace with new battery pack.

* Check the Battery Status to be measured. .
* Any Foreign materials or rust on electrodes of the battery may not measure or may

cause measurement error. Need to clean electrodes before measurement.

3.2 “0 ADJ “ O Adjustment Method and Procedure

(for accurate Resistance measurement)

In order to get accurate measurement, anytime old test probes are replaced with new

ones it is strongly recommend to perform a 0 ADJ before measurements.

Before measuring impedance, in order to improve accuracy, insert test probes onto the

0 ADJ board (supplied with unit) and conduct a 0 ADJ.

In the Q Test function, HOLD the key for longer than two seconds. Adjustment value to

be set to zero and measurement value is displayed.

Trying to do a 0 ADJ without probes in contact with the 0 ADJ board will cause a fall

message to be displayed. Failure to adjust may also indicate a faulty set of test probes.

The 0 ADJ or 0.0 point of all measurement ranges is automatically adjusted in order.
Even when the tester power is off, the 0 adjusted values are retained until the next O
ADJ is conducted. .“0 ADJ” should be conducted with the “O ADJ board” supplied with

Analyzer.

21



O How to short Test Probe when “0 ADJ ” is proceeding

1) Pin Type Test Probe

* Use “0OADJ Board” with AC 4-Terminal procedure

e As below illustration, select Hole meeting Distance between Battery
Terminal(Electrodes) and press Probe Tip

* “0 ADJ Board” is recommended as far as away from the Analyzer.

Source

Sense

Vo‘o

[uo” ADJ]

* “0” Adjustment require to fit Tip of Probe down into the hole of “ O ADJ board
“and press down Probe so that SOURCE, SENSE terminal of Probe is stick
together .

* Do not put “0 ADJ board” on Battery or Metal. Adjustment Error may occur from

Electro Magnetic Interference.

e ‘O ADJ” can be done by Contact Pin - Pin of Probe or “ 0 ADJ Board.

Other type of “0 ADJ” may cause Inaccurate Measurement..

* If the Battery Terminal — Terminal distance is longer than the Holes in the “ O ADJ
Kit”, Use the 1% Left Hole and last Right hole in the Adjust Kit

22



2) Clip Type Test Probe

[“OADJ]

* As shown above, Use Adjust Kit. Insert pin of Test Probe into the
Adjust Kit to conduct “O Adjustment”

0 How to conduct “0 Adjustment”
@ Insert Test Probe Pin to “ O Adjust Kit”

@ Press = 0 Adi | key for longer than 2 seconds.
Test Probe to be connected to “0 ADJ”

< If Pin does not contact “O Adjust Kit “ within 10 seconds after F2

0 Adj |key is pressed, “O Adj” can not proceed.
= When “O Adj” value is out of range, Analyzer display Error Message and Adjust

procedure stop.

23



IS/II_.’II 12:45:27PM 40 13/11/11 02:34:49 PM

Greater than expected value, REC I completed successfully,
Please contact with exactly 0 ADJ board,

0.003.. || 00.00..

||||||||||||||||||||||||||||||||||||||||| |||||||||||||||||||||||||||||||||||||||||
4 m2 1} 5 10 15 20 40 m2

"0.000. 22.5.](°0.000. 23.9.

Limit... 0 Adj

F4mo Limit... 0 Adj O04mo

['0" ADJ processing display] ['0" ADJ complete display]

@ "0" Adjustment is conducted by Range in order.

A q/Source
N/

ZASense
¥ o @ o

* Contact of Test Probe should remained until “0” ADJ is completed.

@ If Adjustment is completed, A confirmation message is displayed ..

[‘0” Adjustment Error Display ]
While “0” adjustment, Error will occur if Adjustment value is not achieved in normal

condition or achieve over value above certain level

e Adjustment Value is achieved over 300 count.
* Test Probe is not connected to Analyzer..

* When there is foreign material on “0” ADJ board.
» Passed 10 seconds after “O ADJ” started.

24



13,0'“,'” 12:45:27PM A0 13/11/11 12:45:22 PM M0
Greater than expected value, REC No:Auto YRR
Please contact with exactly 0 ADJ board,

0.003..

| me2
|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII| |IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|
4 m2 1} 5 10 15 20 40 m2
i 22.5||" 22.
0.000. Oc|| === 9
Limit... 0 Adj E4mo Limit... 0 Adj O4ma
['0" ADJ Error Warning ] ["0" ADJ Error Result]

3.3 Measurement

Resistance measurement operates Auto/Manual Ranging, Voltages operates

Auto/Manual ranging and Current measurement in Manual Ranging.

AUTO means “Auto Ranging”, Range means is “Manual Ranging”.

Range | key operation : when change AUTO ranging to Manual ranging, press key

Short time . When change Manual ranging to Auto ranging, press key for longer
than 2 seconds.

Q

1) Resistance ( Internal Resistance, Impedance)

* If press Resistance “Q” = key, Resistance, Voltage and Temperature are

measured simultaneously.

* If press “Q)” - key, always enter Auto Ranging (40mQ- 4 Q)

4mQ range is activated in Manual Ranging only — press 4 E4mo

key to convert.

If need to change Range in Manual Ranging in 40mQ- 4 Qrange, press Range

Range

Key and change Range with click sound. Each time key press changes Range

respectively (moves decimal point each time).

25



* After change Range, when the Analyzer Power Off " and Power On o again,

Measurement Range automatically revert ..

13711711 12:35:19PM 40
REC No:Auto Rec-001-001

0.903..

"0.000, 22.5.

[Resistance measurement]

2) Voltage VA

Note : Battery Voltage measurement reading can be obtained automatically when

. Q .
Resistance measurement mode. This mode uses when measure DC Voltage
only upto 300V DC.

V-A .
* If press“V.A” key. Then Voltage measurement mode entered automatically.
If connect Battery Test Probe only, Main Display shows Voltage reading and Sub

Display shows Temperature reading simultaneously.

While Battery Test Probe connected on top of Analyzer, If connect CT (Current
Probe) between Battery and UPS (Loader/Charger), Voltage, Temperature and

Current can be measured simultaneously.

Ran,
* To change Voltage to Manual ranging from Voltage Auto ranging, press Range s

Key momentarily. Then AUTO symbol on LCD screen is erased with click sound

and setto  Manual ranging (Range).

Ran,
« Each time ‘o key press, changes Range respectively (moves decimal point

each time ) with click sound.

26



* When change from Manual Ranging to AUTO Ranging, press Range e Key longer
than 2 seconds then AUTO symbol on LCD, Screen is displayed with click sound and

set to AUTO Ranging.

13711711 12:38:24 PM 40
REC No:Auto Rec-002-003

T 989v

-4 -3 -2 -

000. Om 225,

<CTA400A>

[Voltage measurement]

V-A
3) Current ( Float Current/ Ripple Current/ 40A/400A )

DC Current (including Float Current ) and *AC Current ( including Ripple

Current )measurement

DC Current measurement function is a Standard function , * AC Current function is an

Optional measurement function.

Float / Ripple Currents can be measured while battery is loaded.
The measurement through Clamp Probe( CT) does not affect battery. and

Measurement solution is safe
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[ Measurement Procedure ]

DC Current (including Float Current)

V-A
* Press “V.A” key on the Analyzer.
*Press| F1 'key toselect DCAorACA. SelectDCA.

Then menu shows F3 40A or F4 400A

When measure Float Current, generally below 40A DC.

F3

Press key to enter 40A DC mode. And be sure the Select range on

Current probe is set at 40A DC

AC Current (including Ripple Current ) * Optional Function

V-A
* Press “V.A” key on the Analyzer.
ePress | F1 'key toselect DCAorACA. Select ACA.

Then menu shows F3 40A or F4 400A

When measure Ripple Current, generally below 40A AC.

F3

Press 40A key to enter 40A AC mode. And be sure the Select range on

Current probe is set at 40A AC

How to connect Current Probe (CT) with the system and Analyzer

e Connect CT as below illustration diagram. Insert the Input Jack of the CT to the
lower part of the Analyzer (be sure Black lead goes to Black Input COM and
Red(+) goes to Red Input Hole ( A) and Clamp the Jaw of the Current Probe( CT) to
the Cable between UPS ( Loader/Charger) and Battery.

e. |If Battery Test Probe ( connected between Unit and Battery Terminals) and
Current Probe (CT) are connected together, Main Display ( Voltage : V ) and

Sub display ( Current — AC or DC A and Temperature) are displayed simultaneously.
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UPS
Charger - Loader

r—J 5

[ CT Connection ]

NOTE

-Measurement through external Current Probe * Optional Item
KM 900 provide DC 40A/400A and AC 40A/400A range

-The V.A function set at Voltage (V) at Main display
Currents (A) and Temp(deg) at Sub display

4) Temperature

Temperature measurement is subsidiary measurement function in Resistance

'A__,_..— ~ J_“__‘(_ IY'_.,_-'-- 2 -'—.--,_\_s\._ . . .
measurement *.2_/ or Voltage measurement VA While measuring Resistance or

Voltage, Temperature measurement is displayed simultaneously.

Temperature reading shows the environmental temperature to (-) Battery Terminal.

e °C or °F is selectable at MENU mode
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3.4 Auto Hold - Auto Record

HOLD
AHOLD-AREC

1) Auto Hold ( AHoLb)
* |If pass 2 seconds after measurement, “Auto Hold” function is activated automatically

to Auto Record of the measurement data.

HOLD
AHOLD-AREC

* Press “HOLD/ AHoLD-AREC ” key longer than 2 seconds to set “Auto Hold”

* If Auto Hold is set, 4h _HOLDE is displayed at top head middle line of LCD screen.

e When Measurement data shows “----”, Auto Hold does not activate

* Auto Hold and Auto Record always work together. If Auto Hold works, measured data
automatically recorded at Auto Record memory room.

* When new measurement proceed while in Auto Hold, Auto Hold function is restarted.

12/11/29 [ ———mez] 12:33:43PM 48
REC No:Unit 001-001-073 Upper2 12.00 me
AVG ---- @ 0007100 Upperl 09.00me
[A HOLDJ A REC) Lower 10.00v
o 06 09
me2
III|IIII|IIII|IIII|IIII|IIII|IIII|
40 m2
"12.45, 19.6
n v T
Limit... 0 Adj Avg Clear O4mo
[Auto Hold]

2) Stop “Auto Hold” function

HOLD
AHOLD-AREC

To stop “Auto Hold” function, press “HOLD/AHoLD-AREC” key for longer than 2

seconds.

3) AVG Clear

* In “Auto Hold” function, AVG (Average) is automatically activated.

* AVG measurement function calculates average value from multiple repeated
measurements (max 100 measurements) of the object battery in measurement
deviation.

* AVG measurement is available only on Main Measurement.
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* In Impedance (Internal Resistance) mode, Main measurement (main display) “Q”
can only be AVR measurement. Sub measurement (sub display) Voltage or
Temperature can not be AVR measurement.

* In Voltage mode, Voltage can only be AVR measurement. Other sub display

measurement can not be AVR measurement.

+ To cancel “AVR’ measurement, press ‘e Avg Clear | ey Then AVG is

cleared and Initial Set up.

HOLD

3.5 Data Hold =

Present measurement Data can be holding if User wants to keep the data on LCD

HOLD
AHOLD-AREC

display. To enter DATA HOLD mode, press HOLD

time. (if press longer than 2 seconds, may enter other mode : Auto Hold-Auto Record

key one time for a short

mode)

HOLD
AHoLD-AREC

* To release from “Data HOLD”, press HOLD key for a short time.

3.6 Judgment of Battery Deterioration

Battery Deterioration can be judged based on measurement data of Battery Impedance

(Internal Resistance) and Voltage

O Battery Reference Value (Example): 4mQ, 1.6V.
O Standard to judge on Battery Deterioration.
¢+ Impedance :
& [WARNING] 6mQ(1.5 times increased from Initial data: 4mQ).

& [FAIL] 8mQ(2 times increased from Initial data: 4mQ).

+ Voltage:
& [WARNING] 1.44V (90% of Initial data: 1.6V).
150% 200%
Ref Upperl Upper2
Hi Pass Warning
END/V—>
Lo Warning Warning
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[Standard to judge on Battery Deterioration]

* Battery deterioration can be judged from Impedance. Impedance value usually
increased by 1.5 ~ 2 times from Initial Data from new or good battery. There is little

difference from manufacture even though same capacity.

* Measurement voltage decreased from Initial Data from new or good battery.

Above Impedance and Voltage data can be a reference to judge Battery
Deterioration.

4, Limit (Comparator)

4.1 Limit judgment function

Compare Initial Set Up data of the Battery when installed and present measurement
data of the Battery. Three rank rating can be found from the Comparison “PASS,
WARNING, FAIL” status.
Beeper sounds at WARNING, FAIL status.
O Impedance : Upper 1 level Max Limit (WARNING).

Upper 2 Level Max limit (FAIL).
O Voltage : Minimum Limit (WARNING).

A
Ref Upperl
Initial value » Hi Pass Warning
Present value ’ Lo Warning Warning
* *
Initial value Present value

[LIMIT Setting]

+ Press “Q" 2/ key (Impedance) and press ‘e [ Limit.. key. Then,

Limit Set Up display is appeared. Select -t [ mtimit | o activate.
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After LIMIT set up, measure battery and measurement result can be identified in one
of Pass, Fail, warning.

*

Limit set up can be done by User. Two kinds of Set Up method is available

<= Direct Setting Method.

< Call from the data from D/B and setting.

+ When there is measurement, main display shows '---; and Judgment result (Pass,

Warning, Fail) does not display.
+ When Power-Off the Analyzer, Already set Limit data is saved.
When Power On and Limit “On”. The last set data is displayed.
+ Voltage judgment is based on absolute value. Therefore measurement in Reverse

polarity of Test Probe also to be valid. ( saved as Absolute value)

4.2 Limit function Operation Procedure
1) Limit function selection
@ In Impedance measurement mode (Q), select Limit..

@ At Limit setting mode, set up Limit value at ‘- Recall.. |

or L3 Edit+ and press | F1 ELimit | to activate.

@ Press i Back+ | key or “Q” Q key to complete Limit setting.
@ After setting, Function is converted to measurement mode . upper right of Screen
shows Limit value already set.

(® After measurement is completed , to release the function of LIMIT,

press = ELimit and press e Back+ | Then Function is

released and of LIMIT data at upper right of LCD screen is simultaneously

disappeared.

2) Direct Input of LIMIT value

@ At Limit setting mode, press ‘e Editv | Key.
(2 Press Direction Keys (Left/Up/Down/Right) and Encode Switch to set Limit value.

@ After Value is set, press il ELimit | to activate.
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@ After Setting and Selection is done, press i Back+ | “ Key to convert to
Measurement stand by status.
(® At Measurement Stand by status. LIMIT values are displayed at Upper Right of LCD

screen.

13/11/11 02:41:37PM 48

wer 12,000
wwer 09,00,
e 10.00,

OLimit Recall... Edit+ Back+

[LIMIT display ]

3)Setting data calling from D/B (Recall)

Recall the DB in the Analyzer and use it as Limit Value set up.
If select the Value saved in D/B, it automatically set up. Desired D/B can be selected by

v

UP/Down key or Encoder S/W

F2

(D At Limit set up mode, press “Recall” Key to move to D/B.

(@ Select desired D/B by using Up/Down = y key or Encoder Switch.
@ After D/B is selected, press i “Limit” to activate

@ Set Up or Selection is completed, press e “Back” key or Encoder Switch to

enter Measurement Standby status.

4.3 Judgment of Limit

Limit set up Upper 1 level Max Limit, Upper 2 Level Max limit of Resistance and

Minimum Limit of Voltage.
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[Example]
Reference (Initial Set up)Value: Resistance value and Voltage value of New or Good
battery (0.4Q), 2V).

& Resistance Upper 1 Max Limit: 0.6Q (1.5 times of Initial Value)
& Resistance Upper 2 Max Limit: 0.8Q (2 times of Initial Value)
< Voltage Minimum Limit: 1.8V(90% of Initial Value)

[Set Up standard of Upper Max Limit and Lower Minimum Limit can be little different
from Battery Type and Battery Manufacturer. Before set up, make sure this matter.
Above is example of general standard]

[How to evaluate LIMIT — Comparator Table]

+ Measured value of Resistance is lower than Upper 1 Level Max Limit, If Voltage
measured simultaneously is higher than Minimum Limit “Pass”, If Voltage measured

simultaneously is lower than Minimum Limit “Warning” light on.

+ Measured value of Resistance is higher than Upper 1 Level Max Limit and lower than
Upper 2 Level Max limit. If Voltage measured simultaneously is higher or lower than

Minimum Limit, both case “Warning” light on with Beeper sound.

+ Measured value of Resistance is higher than Upper 2 Level Max Limit. If Voltage
measured simultaneously is higher or lower than Minimum Limit, both case “Warning”

light on with Beeper sound.
+ Any of Resistance or Voltages exceeds Limit, “Warning”or “Fail” message appear.

[If Judgment is “PASS”]

M

k4

Ref Upperl Upper2
Initial value g )
Present value ’ Hi Pass Warning
Lo Warning | Warning
s 3
Initial value

Present value

+ Resistance is lower than Upper 1 Level Max Limit.

+ Voltage is higher than Minimum Limit.
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[If Judgment is “WARNING”]

A -
Ref Upperl Upper2
Initial value » Hi Pass Warning
Present value ’ Lo Warning Warning
. = e

Initial value Present value

+ Resistance is below than Upper 1 Level Max Limit. Voltage is below than Minimum
Limit.

+ Resistance is higher than Upper 1 Level Max Limit. Voltage is higher than Minimum
Limit.

+ Resistance is higher than Upper 1 Level Max Limit. Voltage is lower than Minimum

Limit.

[Judgment is “FAIL”]

A

Ref Upperl Upper2

Initial value ’ Hi Pass Warning

Present value » Lo Warning Warning

* *

Initial value Present value

+ Resistance is higher than Upper 2 Level Max Limit. Voltage is higher than Minimum

Limit.

+ Resistance is higher than Upper 2 Level Max Limit. Voltage is lower than Minimum

Limit.

[Comparator -LIMIT]
+ Judgment of Battery Status indicates with Display and Beeper sound as per following
table.
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Ref Upperl Upper2

Initial value* Hi Pass Warning
Present value . Lo Warning Warning
= > = >
Initial value Present value

+ Conditions

1) Resistance: PASS< Upper 1 Level MAX limitsWARNING=<Upper 2 Level Max Limit <
FAIL

2) Voltage: WARNING< Minimum Limit<PASS

4.4 LIMIT function —Beeper Set Up

When judge the measured value with comparator, Beeper sounds depend on result of

judgment. User can recognize the Result from different Beeper sound.

Judge Result Beeper Sound

PASS After judgment, sounds 1 time for short time(100ms).
WARNING After judgment, sounds 2 times shortly(each 150ms).
FAIL After judgment, sounds 1 time for long.(400ms)

45 Release LIMIT function

To release LIMIT function, in LIMIT set up mode, select F1 il “ Limit” to stop the

Limit mode.

5. Record (=

5.1 Record function

Save the measured data to Internal Memory or recall the saved data. Press RECORD
N key.

Saved Data includes “Date, Hour, Resistance Value, Voltage Value, Temperature,
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Comparator Limit value, Judgment Result”.
Saved Data can be recalled and display form in Trend Graph which is very useful for
Deterioration Trend Analysis.

Saved Data can transmit to Computer for Storage in Computer memory.

5.2 Record Diagram

Memory Format is consists of 251 unit (bank).

There are max 251 Unit ( including 1 Open Unit No : 000 - Reference D/B
not registered and Registered Unit No: 001 ~ 250 : Reference
D/B registered )

I unit has max 300 cells. 1 cell (battery) has 100 slot ( measurement times)

Therefore, 1Unit (bank) - Length 300 cells x Width 100 Slot per cell
1 unit contains 30,000 data. Analyzer inside Memory can save total 251 Units which

total 7,530,000 measurement data.

Unit Cell Address

Open Unit CellOD1 oo1 ooz 003 . 098 099 100
001 ooz 003 . 098 099 100

Cell300 001 ooz 003 . 098 099 100

Unit 001 CellOD1 001 ooz 003 . 098 099 100
oo1 ooz 003 . 098 099 100

Cell300 oo1 ooz 003 . 098 099 100

oo1 ooz 003 . 098 099 100

Unit 250 CellOD1 001 ooz 003 . 098 099 100
Cell300 oo1 ooz 003 . 098 099 100

1)Unit (Bank)

Total Battery Bank is consist of many battery which is connectto 1 UPS .
Batteries consisting Unit should be same Battery Model.

Each Unit takes a Reference Data which is selected from Impedance D/B.

When the measuring Unit Reference D.B is not registered ,
the Unit measurement is recorded at Open Unit No. 000. Open Unit may
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have Limited Analyzer function including Trend Graph , Report Output
through PC .etc.

Meter mode (Voltage, Current, Temp )measured at{ V'A | key function can be

recorded at Open Unit only, while other Registered Units (No :001 ~ 250) can
not record meter mode because the 001 ~ 250 Unit Reference D/B are already

registered.

Addition , Correction and Delete of Unit can be done through PC Software

2)Cell ( Battery )

Each Battery consist of Unit is called Cell.

Measure Each Cell maximum 100 times in order and record on each slot.

Record for references of Battery Deterioration Analysis.

Measure Cells while “ A REC” is on . Cell number is increased by one by one

and saved in order.

5.3 Record Display

Press Encoder Switch to call the Unit Index List ..

Use up/down/left/right direction keys on the Analyzer to select the
Record Address..
List on the Display is RECORD SPACE of selected unit..

Wide is Slot number (001 ~100 ) of each cell , Long is Cell number
(001~300)..
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Data Recorded space indicates Judgment Result (P : Pass W :Warning F:
Fail)

When select Unit, Reference Data of Unit shows at bottom.

Move Cursor to select the Recorded Address. then ,Recorded Data displayed at

bottom .
13/11/11 02:42:21 PM 40
A 001 Unit 1
065 | 066 | 067 | 065 | 069 | 070 | 071 | 072 | 073
Celloni [P [P [P[P|P|P[P
cellooz [ P[P [ P[P [ W [W/[W/[W
Celloos | P [ W [ W [ W [ W [ W W [WwW
Cellopd | W |W |W |W]|F F F F
celloos | P P P P W |W | W |W
celloos | P P[P [W [P [W[W/[W
Celloo7F | W[ W | W [ W | W [ W W | W
Ccellons | W W | W | W |[W|W|W|F
Roket RP100-1 Lead-acid 100,0AH
12,000 ¢10,00%)  0B,00mg (09, 00mq/ 12, 00ms)
08.41m2 12,01¥ 0196 14/01/18 10:12:56 PM
Start Replay... | Manage+ Exit—

5.4 Unit Set Up

Unit is the Group of batteries to be measured.
However Open Unit ( # 000) does not have registered D/B which limits Analysis

function. To use Analysis function, need to set up unit and D/B of the battery.

[ Unit Addition on Unit ]

@ Press “Record” = keyto enter RECORD display screen.
@ Press Encoder key ( Big Round key at Center of Unit ) to display UNIT LIST

@ Use Up/Down = M key to move to Vacant Unit number

@ Press 2| New Unit..| ke 1o convert to New Unit Page Display Screen

® Use N keys to select Reference data from D/B . And press

[ ok key to finish New Unit set up

® Modification of Model Number , Manufacturer name need to be done through PC
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Software.

@ New Unit is displayed on Unit List .

Unit Add ,Edit can be done through PC software

13/11/11 02:43:04 PM 4B
Unit select

000 Auto Rec

001 Unit 1

002 WENS UPS 2

004
005
006
007
008
009
010
on

[ New Unit Number selection ]

13/11/11 02:43:23 PM @0
New Unit

Name
Unit 3

RefDB
1/200

Raket RP100-1 Lead-acid 100,04H
12,004 (10,00%) 08,00mg {09, 00ma/ 12 00mc)

4RefDB 0K Cancel -

[ New Unit Display ]
5.5 Address setup

[ Address set up Procedure]

rd .
@ Press “Record” S key to enter setting menu.

@ Select Unit and Address by Left/Right/Up/Down N

direction keys or Encoder Switch.
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@ After selection of Unit and Address, press Encoder Switch or F1 i

Start to complete setting and convert to record standby mode..

@ When operating at “ A-REC” mode, automatically recorded at next address.

[INOTE]
When start Recording, please follow above procedure.

+ |f the address is already used or in use, it tells the status and ask whether to use next
address or overwrite on already existing data in the address.

+ If record without address, record at temporary room which is A-Record in order.

+ When convert to measurement mode from record stand-by mode, selected unit and
address are shown on LCD screen.

+ If impedance value shows [----], can not record.

13/11/11 02:43:58 PM A

& 001 Unit 1

Do ywou really want to overwrite?

Yes(F1) I No(F4) |

||||||

Start Replay... | Manage+ Exit+

[ Overwrite Saving ]

5.6 A-REC (Auto Recording)

+ “Auto Recording” function can transfer the measured data and automatically store
in series simultaneously when measure the data.
[Operation Method and Procedure]

1) Auto Recording Operation Method
+ Before start , select Record Address of the battery ( please refer 5.5 Record

Address set up)
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HOLD
AHOLD-AREC

+ Press “ AHoLD-AREC ” key for longer than 2 seconds to display
symbol at upper LCD screen.

+ When start measurement with Analyzer, once Auto Hold activates the measured
data recorded at memory and recorded address is displayed.

+ Recorded Data is stored in sequence of input. When filled up the record memory
space 100 slots , first come first out base, stored data will be removed from 1 stored
data and 2™ stored data as # 101 data and # 102 data come in storage room in

memory.

2) Management of A-Record data.

+ Unless Record Mode is not released, measured data is continuously recorded.

+ To release A-Record mode, press “Record” —— key longer than 2 seconds.
“REC NO”0on LCD screen will also be disappeared simultaneously.
+ Recorded data at A-Record can move to desired Unit, Address by Up/Down/

A v « >

Left/Right direction key and encoder switch.,

> 4

+ When select address by Left /Right direction key or Encoder Switch,

information (measured date, time, item) of measured data displayed on LCD screen.

5.7 Replay of Recorded Data

Recall the Recoded data from memory and replay the data.

[Operation Procedure]

@ Press “Record” = Key for longer than 2 seconds to enter Initial Display of
Record/Replay.
@ Select the Replay Data from Recorded Data Address by Left/Right/Up/Down

> > y direction key or Encoder Key. After select, press F2

2 || Replay.. key to show recorded data on display.
@ When in Replay, Record Data with REC No is displayed on LCD screen.
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@ To continue to Replay of other Recorded Data, press F4 Back* while in
replaying the data. Then, Initial Display appears and may proceed as above step 2.

(5 When convert to measurement mode, press any measurement key on Analyzer

[NOTE]

+ If select Record Address, Record Data and Recorded Data are displayed at bottom
of display.

+ Limit judgment result also displayed together (If Reference (Initial) data of the Unit is
set)

+ |If there is no Recorded Data, displayed in Blank.

[Replay LCD screen]

+ Recorded Date will replay in LCD Screen — STILL status.
+ Upper Center of Screen shows “Replay”.

+ REC No of Replay Data shows at Upper Left of Screen.

13/11/11 0z:42:21PM A8 13/11/11 Heplay 02:44:44 PM 40
2. 001 Unit 1 REC No:Unit 001-001-072 UpperZ 12.00m2

065] 065 ] 057 0ss] o6a ] 070 071 [ 072 073 Unit 1 Upperl 09.00mg2
celo;m |P (P |P[P|P[P|P PASS Lower 10.00v
cellonz | P | P | P | P | W | W | W | W
CellO0S | P | W | W | W | W | W | W | W
cellopd |W | W |W|W]|F F F F
Cel00S | P | P | P | P | W | W | W | W
Cell00G | P | P | P | W | P | W | W | W mQ
CEHDD? w w w w w w w w I|IIII|IIII|IIII|IIII|IIII|IIII|
CellOos | W | W | W | W | W | W | W | F 20 m@
Foket RP100-1 Lead-acid 100,04H -"iT
12,000 (10,00%)  06,00ms {09, 00ma 12, 00mg) v °*
08.41m2 12.01¥ 019.6T 14/01/18 10:12:56 PM n

Start Replay... | Manage+ Exit+ Back+
[Replay Select ] [Replay Screen]

5.8 Erase of Recorded Data
[Operation Procedure]

ecord e .
D Press - key to enter initial screen of Record

© Select Manage+¥ | ey

@ Select the Data to erase from Recorded Data Address by Left/Right/Up/Down
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direction key

@ After Address is selected, press i Erase key to erase of the data.

® If press Erase | ey

To erase single data, press the key for a short time. To erase whole Unit record,
press the key for longer than 2 seconds. Them A Pop Up widow will open and after
Confirmation, whole Unit record can be erased.

©) Press wert Back+ | g exit from the Erase function

13/11/11 02:45:09 PM W 13/11/11 02:45:12 PM 4R
& 001Unit 1 & 001Unit 1

065 | 066 | 067 | 068 | 069 | 070 | 071 [ 072 | 073 065 | 066 | 067 | O6G | 069 | 070 | 071 | 072 | 073
Cellot [P [P [P |P|P|P|P H Cello0t [P [P [P PP PP H
cell ooz | P P P P W |[W | W |W cell ooz | P P P P | W | W | W |W
celloos | P | W | W | W | W [W | W | W celloos | P | W [ W | W | W | W | W | W
Cellopd | W |W |W |W]|F F F F cellopd | W |W | W |W|F F F F
celloos | P P P P W |W | W |W celloos | P P P P W | W | W |W
celloos | P P P W (P |W|W|W celloos | P P P W P |W | W W
Celloo7F | W[ W | W [ W | W [ W W | W cellooF | W [ W [ W | W | W | W W W
Celloos | W [W W | W (|[W|W|W|F celloos | W W | W | W | W (W | W | F
Roket RP100-1 Lead-acid 100,0&H Roket RP100-1 Lead-acid 100,0&4H
12,000 ¢10,00%)  0B,00mg (09, 00mq/ 12, 00ms) 12,000 ¢10,00%)  DB,00mg (09,00mo/12,00me)
08.41m2 12,01¥ 019.6T 14/01/18 10:12:56 PM

Erase

[ Erase Data]

5.9 How toinput Reference (Initial) Data

Each Battery Cell (unit) Reference Data can be little bit different each other under
Battery Management System. Need to achieve the Battery Cell (unit)

Reference data (initial data) and input it to Data Base (D/B) in the Analyzer in advance.
The Measurement Data (measurement periodically) after use the Battery will be
recorded and accumulated in the Memory of the Analyzer to create Battery Trend Curve
compare with the reference (initial) data and provide information of Battery Deterioration
judgment (Battery Health)

After Record/Replay is selected, use left/right/up/down direction keys or
Encoder
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to select unit ,then, recorded

DB data is displayed at bottom of display.

[ WENSS00 =8 E=R===
File Tool Help
= | Data View =]
Impedance DB | Unit List | Monitoring
Feference
Basic Infarmatian
Model RP100-1
Maker Faket
Type Capacity 100 Ah
Limit
Voltage 12 ~ 4 Impedance B ma
Lower 10 Upper! 9 ma
Upper2 12 mea
H- Add ]/ Edit lx De|e1e]..—] Save I - Report }
DB Mo Maker Model Type Capacity Voltage Irnpedance ILrllsgeeélamce
T T
= BB Solite RCMF-30 LeadAcid 090.0 ah 12.00 v 04.00m{
E 3 Atlas BiX30L LeadAcid 080.0 ah 12.00 v 07 . 00m{
3 4 GP GP4s0LA MiMH 004.6 ah 07.20 v 114, 0mQ
% g Roket RP200-12 Lead#Acid 200.0 ah 12.00 v 3.000m

[ Input Reference Input Display ]

1) How to input from PC program

[Operation Procedure]

(D Activate Analyzer after connecting PC

@ Activate

@ Input reference data of New battery .

@ Press

2) Unit

“ADD” key to store.

information Input procedure

“Impedance DB” on PC program. .

Interface Software program.

Input Location of Unit

and Basic Information of

Battery which support more

efficient battery management. Use Impedance DB previously input as basic data

information
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[ WENS200 = =s]

File Tool Help
= | Data View =
Impedance DB | Unit List | Monitoring |
List
Download Id name Maker Model Type Yaltage Impedance Capacity
[ Desrioot [ E—
1 WENS UPS 1 Roket RP100-1 LeadAcid 12.00 v 06.00mQ| 100.0
2z WENS UPS 2 Raoket RP200-12 LeadAcid 12.00 v 3.000mQ|  200.0|
< i ’
H- Add I/ Edit ]X Delate ]*_; Clear ] - Report ]& Chart }
Mame : WENS UPS § Reference :  RP100-1 -
Unit Info
| savetofile |x Delete
_ Se Unitle Cell Slot Result Impedances  Wolts Currents Temps Time
[=}
B
c
[u}
[
&
s}
b=
[
[=

[ Unit Information Input ]

[ Input through PC Software]

(D Click  “Unit List” on PC Program window.

@ Select Unit to input or correct Data .

@ Press ADD or Edit.

@ Input Location Information and select DB value in Reference.

(® After complete Input, press “ ENTER”  at right side of PC program .

® Input Value is confirmed directly on display of Analyzer

[ Input through Unit Program]

(D At RECORD display, press Encoder key to display “Unit List”

(2 Move to vacant address through = M key.

@ Press._F2 | New Unit Key to enter NEW UNIT Display

@ Press L Reference DIB key and select Reference D/B

> key
or Encoder key.
(5 Presste—e OK key to complete.

Modification of Unit Name is available only through PC Program.
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5.10 Move of Recorded Data

Move any specific measurement data stored in Auto Record to specific

Unit for Management.

[Moving Procedure]

(D At Initial mode of Record function, press ;3 | Manage+ | ey
(2 Select Data of Address to be moved by left/right/up/down direction key or Encoder

@ Press il Copy  |key to select data. . .

@ Select Final Address to be moved by Left/Right / Up/Down N > =

keys or Encoder key.

©) Select '’ Paste |5 move Data..

F4
® Press

function key to measurement mode..

Back+ | key to return to previous display or press any major

13/11/11 02:47:20PM W 13/11/11 02:46:35 PM 4R
2 001 Unit 1 EULLUBN Record was pasted, B
065 | 066 | 06T | 068 | 069 | 070 | 071 [ 072 | 073 065 | 066 | 067 | OGS | 069 | 070 071 | 072
celo;m | P|{P|P|P|P]|P]|P celo;m | P|{P|P|P|P|P|P|P N
cell ooz | P P P P W |W | W |W cell ooz | P P P P W | W | W |W
celloos | P | W | W | W | W [W | W | W celloos | P | W [ W | W | W | W | W | W
Celloog | W [W W (W) F | F|F | F Cellong |W ([ (W | W | W|F|[F|F|[F
celloos | P P P P W |W | W |W celloos | P P P P W | W | W |W
celloog | P P P W ([P |W |W/|W celloog | P P P W | P |W | W W
Cellon? | W | W | W [ W | W [W | W |W Cellon? | W | W [ W | W | W | W | W W
celloos | W | W | W | W | W [W | W | F celloos | W | W | W | W (W W | W | F
Roket RP100-1 Lead-acid 100,0&H Roket RP100-1 Lead-acid 100,0&4H
12,000 ¢10,00%)  0B,00mg (09, 00mq/ 12, 00ms) 12,000 ¢10,00%)  0B,00mg (09,00mo 12, 00ms)
08.41m2 12,01¥ 019.6T 14/01/18 10:12:56 PM 08.41m2 12,01¥ 019.6T 14701718 10:12:56 PM
Copy Paste Erase Back+ Copy Paste Erase Back+
[ Record Data Copy ] [ Data Paste]
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Analyzer

6. Analyzer

Analyzer function is very specialized and independent function.
Measured Data and Saved Values enable to judge the Battery Health in management

precisely and enable to analyze Deterioration Trend and decide Time of replacement.

6.1 Recall

[Operation Procedure]

« ,, | Analyzer %;% i .
. Press “Analyzer key for a short time to enter Analyzer function.

(D When UNIT LIST is displayed on display, select Desired Unit to analyze

keys and press e | Select. |key

@ Press - Select. | Key to select Data Type ( Cell or Slot)
If want to see Deterioration Analysis on specific individual battery ,select “Cell”.

by Up/Down M

If press F2 P2 Data Table, recoded data is displayed in Table format

If pressF3 3 Trace, Trend Curve of Battery Deterioration is displayed.

13/11/11 05:35:12PM (OB
~ 001 Unit 1

065 | 066 | 067 | 068 | 069 | 070 | 071 | 072 [ 073
Cell 001 P P P P P P P P
cellonz | P[P | P | P |[W|W|W
Cellons | P | W | W | W | W | W W | W
Cellond | W |W | W | W | F F F F
Cellgos | P P P P | W | |W|W|W
Cell00G | P | P | P | W | P | W | W | W
Celln7 | W | W | W | W | W | W | W | W
Cellons | W | W | W |W |W |W | W |F

Fecall Tvbe | oad-acid 100,08H
S  05.00mo (03.00m0/12.00ma)

<Cell> DataTable Trace Exit+

[ Analysis Selection : Cell ]
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If want to see measurement records done on

many batteries at specific measurement time, select “ Slot

13/11/11 05:35:21 PM I
A, 001 Unit 1
065

[=]
[=2]
@
[=]
=]
-
[=]
=]
(=]
[=]
(=]
s}
[=]
-~
(=

071] 072 | 073

7

Cell 001
Cellooz | P
celloos | P
Cell 004 | W
Cell0os | P
p
[
W

Cell 006
Cell 007
Cell 008

Fecall Tvpe |'| oad-acid 100,04H

%) 06,00ma (09.00ma/12.00me)
01V 019.6T 14/01/18 10:12:56 PM

<Slot> DataTable

£ €|7| 0¥ €7D
£ €|7| 0¥ €7D
iiiqmiqu

£ £ £ D€ € 7DD
£ €0 £ ££D

[ Analysis selection : Slot ]

6.2 Data Table

The function shows Recorded Measured Data in Data Table

O When select “ Cell “
Data is displayed in the reversed order of Slot number.
Can analyze measurement vale change on specific battery (cell) by

Measurement time base.

O When select “Slot”
One measurement time(Slot), Impedance of
many batteries are measured. If Batteries of unit installed at same time, date,
Impedance of the batteries increase similar. If any Specific Cell shows higher
impedance data than average data, the specific cell deteriorates in quickly than the

others. Useful function to quick detect and manage such risky battery
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O Battery Deterioration Order Sort Table

Sort by order of Impedance data, Voltage order or Measurement (Slot) time
which is very useful to check and manage

1) Cell

Accumulated measurement data of individual cell can be sorted by
order from highend Impedance slot to lower impedance slot, from lower
voltage slot to higher voltage slot or from latest measurement slot to older
time slot.

[Operation Procedure ]

Analyzer AR

@ Press 2/ key to enter the Analyze
@ When Unit List is on window, select "Unit"
@ press A v key to select Unit to analyze and press FL

"select" key.
@ press|_F2_"call" key to decide Data to call.

B select " Cell "
® press |_F2_["Data Table"
@ press | A

press |_Ff2_ .4~ Then, apop up window showing # ( slot number),Ohm, V

is on, then select .

13/11/11 03:01:33PM @0 13/11/11 03:01:33PM 4
..Record No | Unit : 001 Cell : 002 ..Record No | Unit : 001 Cell : 002

Unit info Unit info

Unit 1 Unit 1

Roket RP100-1 Lead-acid 100 04H Roket RP100-1 Lead-acid 100,0&H

12,00 ¢10,00%)  06,00me (09, 00mg 12, 00ms) 12,00 (10,00%)  06,00mg (09,00ms 12, 00me)
There are 72 records, There are 72 records,

i o 0% VoOME T Time i o 0% LY S Time

I ,Bhm2 12,19 -o0 19.¥tT 14/01418 072 % 09.55mz2 -00 19.¥% 140118

071 % 09.25mz -00 12,12v -o0 204t 14701704 07 W 09.25m2 -00 1212w -o0 2047 14/01/04

070w 09.43mz -00 1224 -00 19.6T 13712721 070w 09.43mz -00 12,24y -00 19.6T 13412721

069 W 09.24mz2 -00 1214y -00 19.6T 13/712/07 069 ¥ 09,24mz -00 12,14v -00 19.6T 13712/07
058 P 08.96m2 -00 11.94v -0o 19.5T 13/11/23 058 P 08.96m2 -00 11.94v -o00 19.5T 13711723
067 P 08.8¥m2 -oo 11.91v -oo0 19,57 13711709 057 P 08,8¥mz -00 11,91v -o00 19.5T 13/11/09

ElUnit info <& Back+ ElUnit info <> Back+

[ Data Table display ] [ Data Table display option ]
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13711711 03:01:36 PM 4 13711711 03:26:58 PM 4R
..Record No | Unit : 001 Cell : 002 ..Record No | Unit : 001 Cell : 002
There are 72 records, Unit info

i o 0% Yo WE C Time Unit 1

072 W 09 55mz 19y Roket RP100-1 Lead-acid 100,0&H

071W 09.25m2 -o0 12.12v -oo 20.4n 14/01/04 12,000 ¢10,00%) 0B 00m< (09, 00mo 12, 00me)
070w 09.43mz -00 1224 -00 19.6T 13712721 There are 72 records,

0RIW 09 24mz -o00 1214y -oo0 19.6T 13712707 Q Q% Y V% ¢

068 P 08.96mz -00 11,94y -oo 19.5T 13711723 072 %W 09.55mz2 -00 12,19+ -00

067 P 08.8%mz -oo0 1191w -oo 19.6T 1371109 071 W 09.25m2 00 12.12v 20,4t

06 P 08.18mz -00 12.14v -0o 197t 13710426 4y -00 19,67 13412721
065 P 08.05mz -00 11.9% -o0 2004t 13710412 -0.0 19.6T 13112707
064 P 07.89mz -o0 11.95¢ -oo 19.9m 13/09/28 -00 19.5© 13/11/23
063 P 08.02mz -00 11.92v -0o 20,2t 13709414 -0,0 19.5T 1371109
OUnit info <> Back+ EUnit info < Back+

[ Data Table Unit Information Hide ] [ Data Table Display Order Selection ]

2) Slot

Accumulated measurement data of The multiple cells in the unit are

The cells can be sorted

measured same slot (measurement time).
Impedance cell
to higher voltage cell or from latest measurement cell

by order from highend
lower voltage cell
older time cell

[Operation Procedure ]

@ Press ) G key to enter the Analyze

(2 When Unit List is on window, select "Unit"

@ press A v key to select Unit to analyze and press FL
"select" key.

@ press,_F2_["call" key to decide Data to call.

® select " Slot "

® press |_F2_["Data Table"

@ Press, F1

press |_F2_ .4 Then, apop up window showing # ( cell number),Ohm,

@ V is on, then select one of them.

to lower impedance cell,
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13/11/11 03:01:33PM
Becord No Unit : 001 Slot : 065

Unit info

Unit 1

Roket RP100-1 Lead-acid 100,0&H

12,00% ¢10,00%y 06, 00mg: ¢09,00ms 12, 00ms)
There is record of 100 cells
# aw 0% VoW
005 W 10 49me -0.0
061 YW 10 44mz -0, .
0E9W 10.2Fme -00 12.28v -00 1997 233340
0w 1019wz -00 12.26v -0o0 20037 233205
052'W 09.94mz -00 11.98v -0o0 19.6T 233359
030 09.84mz -00 11.9% -00 19.7c 233243

Back+

C

[ Deterioration Order Table : Resistance ]

6.3 Trace ( Trend Curve Analysis) and Fitting ( Battery Change

Estimation )Trace ( Trend Curve Analysis)

+ Impedance, Voltage measurement data saved at RECORD -memory ( in Unit/Cell
address) are displayed in Curve Line which allows to observe the Trend of the

change.
Impedance, Voltage, Temperature line thickness are displayed differently for user

Recognition convenience.

[Operation Procedure]

Analyzer _Analyzer

@ Press Analyzer =/ key.

@ press L Select. | UnIT-Cell

@3 Press F3 Trace to enter TRACE mode

@ Select Soft Key Menul F1 F2 @ <Cursor> F3
OFitting | as needed.
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(B To exit from TRACE mode to previous mode , press F4

To exit from ANAYZER function, press Analyzer

[ Note ]

F4

Exit key .
“a—) key for a short time.

Measurement Number of dots (displayed in Line) is maximum 100

per cell.
13711711 03:27:52 PM 40
Unit 001 Cell 002 Slot 020
Impe 06.57mg Molt 12,36V Time 12/01/21 10:12:56Pk
12.00
12.00
09,00
10,00
06,00
ooy 1.0I b 2.II: N S.II: N 4.0
<4 year> 4 Cursor OFitting Exit+
[ TRACE Display]
13/11/11 03:28:07PM 4 13/11/11 03:28:13PM 48

Unit 001 Cell 002 Slot 020
Impe 06.57ma Yolt 12,36%Y Time 12/01/21 10:12:56FM

Unit 001 Cell 002 Slot 020
Impe 06.57m& Yolt 12,36% Time 12/00/21 10:12:56FM

[TRACE Zoom: X Axis 4 year]

X Axis indicates TIME. Y Axis curve changes according to Impedance, Voltage

measurement data.

12,00 12,00
12,00 12,00
Foom 09,00 Zoom 09,00
2 year 2 wear
4 year
6 wear 6 wear
8 year . . . 06,00 . . . 06,00
10 year [ 20 v 30 v a0y 10 year [7py 40y 60Y a0
<4 year> 4#Cursor OFitting Exit+ <8 year> 4Cursor OFitting Exit+

[ TRACE Zoom : X Axis 8 year]
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9 @ O ® & O 6

® 6 © &®

® ®

ARAT

I I | 03:27:52PM @)
Unit 001 Cell 002 Slot 020

Impe 06,57 Walt 12 36% Time 12/00/21 10:12'56P MY

-

12.00
112,00

09.00

(10,00

06,00

5600 8

ooy 1.0 20y 30 4.0%
L <4 year> | HCursor OFitting Exit+

-l

Unit ( Bank) number.

Battery Cell number.

Slot(Measurement) number of Cell 002.

Measurement Data ( Impedance, Voltage ) of Slot 20.

Measurement Time of Slot 20.

Upper 2 ( FAIL )impedance level of Cell. 002 ( Reference Impedance x 2.0 times)

Upperl ( Warning ) Impedance level of Cell. 002 (Reference Impedance x 1.5

times)

Reference Impedance of Cell. 002

Reference Voltage of Cell.002

Lower Voltage level of Cell.002 (90 % level of Reference Voltage )

Impedance Trend Curve of Cell.002 based on saved measured data of
Slot

Voltage Trend Curve of Cell.002 based on Saved measured data.

Vertical Bar (Cursor ) to move left —right of Slot (measurement )
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A< Cursor> < >

[ How to select the Slot — measurement number ]

Vertical Bar can pick up the Slot no- measured data and

Shows on upper top area of display. To see the other slot data

, press F2_[eccursor> Key and use {_ < » | key to move Slot bar to

the required Slot no. Slot (measured Data can be max 100 slots ( measurements) on
Each Battery Cell.

Fitting ( Battery Change Estimation )

Battery Replacement Timing can be estimated roughly.
At TRACE mode, based on present Trend Curve, estimate when the Impedance
Curve line may reach Upper 2 line.

Trend Curve, reaching time to upper 2 line, R- Squared value are displayed.

R-Squared value : indicates correspondence level between Estimate Trend Curve
And actual data . 0 ~ 1. When 1 or close to 1, indicates most
stable, called Coefficient of Determination.

NOTE
Set Up of Upper 1(Warning ), Upper 2 (Fail ) are designed as per Chapter 4.2
Limit on this manual data. The Lines can be adjusted as per User decision and set

up Data as per Chapter D/B Input 5.9 procedure

Trend Curve- Fitting is just based on mathematic calculation of Impedance,
Voltage and does not apply various and complicated factors, characteristics of
battery which may affect battery health and battery life.

Fitting Curve is for reference only which manufacturer of the Analyzer

may not guarantee the accuracy of the data. Ultimate decision is to be made by

User.
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13711711 D4:49:03 PM 40 13/11/11 03:28:56 PM 40
Unit 001 Cell 002 Slot 020 Unit 001 Cell 002 Slot 020
Imr—ﬂwﬁﬁ—mﬂﬁihd Impe 06.57mg Yaolt 12,36V Time 1270121 10:12:56Pk
Fitting line is to be inaccurate
because comparatively few data oo
12] or characteristic of battery, 12.00
The final decision of overall act oo
lies with the inspector,
1'] WE are ﬂl:lt rESDDnSihlE fDr thE rESUltS. 1'].["] .......................................................................
OK(F1} a0 N .
- = : = T R72 = 10.99994608 , - Battery Replacement Time
ooy 1.0v 20Y S0Y a0 oo 10Y 20Y 30V
<4 year> 4 Cursor EIFitting Exit+— <4 year> 4 Cursor EIFitting
[ TRACE - Fitting ]
D/B
User

7. Data Base (D/B)

Data Base is the Reference Data (Initial Data) of Battery in management which

evaluating and analyzing Battery Performance.

Reference data in Data Base is saved by Battery Type and Battery Manufacturer which

is consist of Battery type, Battery Manufacturer, Impedance, Battery Voltage.

Reference Data saved in Data Base can use to Limit Set Up and Trace function in

Analyzer as reference data which help judgment of battery deterioration

W =[5 [ |
Eile Edit View TIocol Help
= | Data View =
Impedance DB | Unit List | Manitaring
Reference
Basic Information
Madel RP100-1
Maker Roket
Type LeadAcid - Capacity 100 &h
Limit
Voltage 12 ~ 4 Impedance B me
Lower 1 Upperl ] ma
Upper? 12 mo
[+ Add ]/ Edit [X Delete[.,.-i Save ]
[l5] i Lower Upper! Upper2
o fodel faker Type Capacity Yoltage Yaltage Impedance Impedance Impedance
f|'  RPI00-1 Roket  |Leadacid 100.04h 1000 0B.00ma
_g 2 RCMF-90 | Solite Leadacid 090,040 2.0y 10,00 04,00m 03, 00m 12,00mz
= 3 B30l Atlas Leadacid 080,040 f2.00v 10,00 07.00m o 10.50m 14,00mz
g 4 GP45OLA | GP MirH 004,540 07.20% 0B, 00 14,0 228.0mo 171.0mz
g 5 RP100-1  |FRoket Leadacid 100,040 12,00 10,004 0B, 00m e 08, 00m e 12,00mg
&
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[ Data Base Initial Display ]

D/B_
* Press DB/User “.“ Key for a shortly one time to enter DB mode.

* To observe DB Data, use Up/Down y key or Encoder Switch. DB
address and Data displayed simultaneously.
* Press i Call to set up DB Data as reference data and Limit is

automatically set up.

* Release of DB function can be done by pressing other function key.
* Add or Delete of DB Data can be done through Computer only.

7.1 Saving Data Base

[Information in DB]
* DB No

* Battery Voltage
» Capacity

* Impedance

* Model Number

* Maker

7.2 Data Base function

* Before analyze Battery, recall the Reference Data of Battery in management saved in
DB and use as Battery Basic Specifications.

* At Limit, press F1 il

“Call” key to automatically convert to DB mode and set up
DB data as Reference data by using Up/Down key. Then Limit is working.
* In Analyzer function, data measured periodically are saved by unit. The DB is used as

reference data when evaluate Data Change status or Trend of Battery Deterioration.
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7.3 Recall DB Application at Limit

* At Limit function, without input Maximum Limit and Minimum Limit,

Recall the Data in saved in DB and use as reference to set up Limit.

F2

* At Limit function, press F2 “Recall” to activate whole contents of DB.

v

* Use Up/Down or Encode key to select desired “DB No” and press

F1ltl “ CALL “key

* DB is used as reference data of Limit setting.

7.4 DB Application at TRACE in Analyze mode

* In Analyzer mode, use DB data (reference data saved by each unit) to judge Battery
Deterioration with Trace.

» Reference data is saved at Record Unit2] “000” cell of Record unit.

* Input procedure of reference DB is available only through PC program .

7.5 Input and Erase of DB

Input, erase and modification of DB in the Analyzer is available only through PC

Program.

e Load PC Program on Computer.

* Connect the Analyzer (mini USB port) to Computer with USB cable.

e Click “ON”on PC Program Initial Screen .

* Click “ Impedance Data Base” in the menu

e When add DB data, input battery data in “ Basic Information” in order and
click“ADD” to complete data Input.

* When correct the DB Data already saved, first Click the DB No . Second, correct
the data in “ Basic Information” and press “Edit” to complete the correction.

* When delete the DB Data, click DB no and click “ Delete”

- When input DB data, DB No is automatically created.

- Input Data: Battery Type, Capacity, Model Number, Voltage, Impedance,

Manufacturer.
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a2l = | G |
Eile Edit View Tool Help
= | Data View =

Impedance DB | Unit List | Monitaring
Reference
Basic Information

Madel RP100-1

Maker Foket

Tupe Capacity 100 Ah
Limnit

Voltage 12 ~ % Impedance B me
Lower 0 Upperl 9 ma

Upper2 12 me

[+ Add ]/ Edit [X Delete['ﬂl Save ]

EE Model Maker Type Capacity Yoltage I\T"%Yt\:aegre Impedance ILAEESEane ‘LILEESEEQME
B FPioo-l Reket  Leadacid 100.08h
_g 2 RCMF-90 | Solite Leadacid 090,080 T2.0oy 10,00 04,00m e 03, 00m 12,00mz
= 3 B30l Atlas Leadacid 080,080 T2.0oy 10,00 07.00m o 10,50 ¢ 14,00mz
g 4 GP450LA | GP MirH 004,540 07.20% 0B, 00 14,0 228.0mo 171.0mz
2
g 5 RP100-1  |Foket Leadacid 100,040 f2.00v 10,00 06, 00m o 03, 00 cx 12.00mz
@
o

[ Data Base Input Display ]

8. Auxiliary Functions

8.1 Auto Power Off

The function is activated when the Analyzer is working by Battery installed inside. This
function does not activate if the Analyzer is powered through AC Power adapter.

When user forgot to power off of the Analyzer, Auto Power Off function works to save
the Battery Power Consumption and prevent shorten battery life from complete
discharge.

* Works only when Battery is used as power of Analyzer. When there is no input signal
within the preset time, power is automatically off.

* Auto Power Off time can be set among OFF, minimum 10 minutes to maximum
1 hour at User mode.

* When use power through AC Adapter, Auto Power Off function is automatically cut
off.

e Initial set up (Default) is set up with 30 minutes. User can set up desired time at User
mode.

* When use Analyzer long time and when the Auto Power Off function does not need,
set up OFF to release the function.
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* When Power On again while Auto Power Off is working, the Auto Power Off setting
does not change.

[Operation Procedure]

OB
* Press DB/ User . key for longer than 2 seconds to enter User mode.

* Select Auto Power Off with Up/Down = y keys.

< >

* Use Left/Right to select Auto Power Off time.

* After selected, Press Enter Key or i OK+ key to set.

* If press Exit key, Setting is completed and proceed to previous measurement mode.

13711411 03:31:21 PM 40
2 Contrast <8

CBuzzer <O

2 lLanguage <English:

CDate Format VY AMAMDD

@ Auto Power off <0FF>

O fto Backlight off <0FF>

S Temperature unit <Cx

QO Time

#Select +Edit 0K+

8.2 Low Battery Warning

Remaining Battery power of NiMH Rechargeable Battery Pack installed inside of
Analyzer is displayed in BARGRAPH form at Upper Right corner of the Analyzer. This
function gives information of low battery to user to prepare inconvenience from

battery power shortage in advance.

[Remaining Battery Indication]
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Indication Status

NIMH Battery is fully charged.

After continuous use approx. 1 hours.

After continuous use approx. 3~4 hours.

After continuous use approx. 5~6 hours.

(/B

No Remaining Power. Beeper sound.

* When use Battery or AC Adaptor, the Symbol of Battery or AC Adapter is displayed on

Upper Right on LCD Screen.

* If connected with AC Adaptor, Battery Symbol is disappeared.

* |f disconnect AC Adapter, Battery symbol is appeared.

/DB N

8.3 User Mode U=/

User can set up many functions as needed.

[User Set up Functions]

* Contrast

* Buzzer On/Off
* Language

* Date Format

* Auto Power Off

* Temperature Unit
* Time

* Factory Reset

¢ Device Information

e Auto Power OFF

[Operation Procedure]

(D Press DB/User

@ Select function to set by Up/Down

@ After function is selected, Change setting by Left/Right

Encoder Switch.

“e./key longer than 2 seconds to enter User mode.

v
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@ After setting is changed, press Enter key to complete Setting and Save.

© Enter F4 - Exit Key to enter Measurement mode.

13/11/11 03:32:12PM 40
@ Contrast <8>

CQBuzzer <O

O lLanguage <English:

O Date Format VY AMAMDD
CAuto Power off <OFF>

O Auto Backlight off <0FF>

O Temperature unit <Cx

CTime

#5Select WEdit 0K+

[ User Menu Initial Display ]

[Contrast Adjust]
* Set Brightness of LCD Screen: Can change between 1 ~ 15 steps..

e Initial Set Up (Default) is set in 8 steps

[Key Buzzer]

* When Function key is pressed, Beeper sound

* Initial Set up (Default) is ON.

* Can change to OFF.

* When operates Key Scan, Over Voltage, Limit, Beeper activated.
* No Beeper symbol displayed on LCD Screen.

[Language]
* Help language set up.

* Initial Set Up is English, Korean

[Date Format]
* Display Method: Year, Month, Day
e Initial Set up is Year —Month -Day.

* User can change to Day -Month-Year

[Time Setting]

* Time Setting: Hour-Minute-Second.
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[Auto Power OFF]
* Auto Power Off time setting: OFF, between 10 min ~1 hour

* Initial Setting (Default) set as 30 minutes.

[Temperature Unit]

» Temperature Unit can be selected C/°F.

* Initial (default) set up is C.

[ Device Information]
* System Information loaded.
* F/W Version No

* System Format

[ Factory Reset |
- Initiate All System of the Analyzer while using: Operates at User mode.

- When this function is activated, convert to Factory Mode.

8.4 HELP /e

Brief Information on each functions are described on HELP mode.

HELP function is to help User to understand Measurement Functions or other functions.

[Operation Procedure]

| .

* Press Help s key to convert to HELP mode and Explanation is displayed on LCD
Screen.

e If HELP has multiple pages. Use Up/Down 4 M key or Encoder Switch
to read.

* To release HELP. Press Exit key or other function keys.
e HELP mode support multi language. Select Language at USER mode.

press B:Er key longer than 2 seconds to enter and select Language.
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13711711 03:32:26 PM M
. Hep ]
User Mode

User can set up many functions as needed,

[User Set up Functions]
» Contrast

Buzzer On/Off
Language

Date Format

Auto Power Off
Termperature Unit

Tirne 1437167 U

#Scroll 4#Page Exit+

8.5 Others

[Warning Display]

* In Auto Ranging mode, when input over M
* In Manual Range mode, when Over Voltage.

[Power Key] | Power

F4

* Press Power ON/OFF key longer than 2 seconds.

[Encoder Switch]

* Rotate to Clock direction or reverser clock direction as Left / Right
direction key function.

* ENTER: push down. Enter Key (Confirmation of Function Setting)

[Left/Right/Up/Down direction > = M

* Find function or change the setting value.

Key]

e Use when Limit or User Mode setting.

Range
[Auto/Manual]

* When change from Auto ranging to Manual ranging mode, Press

a short time.
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Range

* While in Manual Ranging, press “Auto/Range” key shortly to move the

measuring range. One range move per one time press (short time) of Auto/Range
Ran
-3 key.

Ran
* When change from Manual Ranging to Auto ranging, press the Key - longer than

2 seconds.

[Note]
* Impedance: Auto /Manual Ranging
* Voltage: Auto / Manual ranging (Initial Set at Auto ranging)

e Currents: 400mA(Fix), 40A/400A(Manual)

* Temperature : Fix Range

[HOLD/ Auto Hold — Auto Record] { wasae

* Press Key ( for a short time) to enter HOLD. To release HOLD, press Key
for a short time.
* To enter Auto Hold, press key for longer than 2 seconds.

* To release from AutoHold, press key for longer than 2 seconds,

(F1-F4] Lt F2 F3 F4

* Subsidiary Function key. Use when Impedance, Voltage, Analyzer, Logger, User,
Record, Replay mode.

[Adapter]

e Main Power supply of the Analyzer is NiMH (7.2V) battery.
Use 2 x (3.6 V) battery Packs on the Analyzer. When Battery Power is not available,
AC Adapter (12V/1A) is also used as main power supply.

* When insert AC Adapter to the Analyzer, Operation is done by Adapter power supply,
while maintain power is supplied to Battery to continue Charging.

* When the Analyzer is operated by AC Adapter, Auto Power OFF (Default) function is
released.
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9. PC Interface Program

9.1 Description

By connecting USB cable, The Analyzer can transmit the Measured Data in internal
memory of Analyzer or Data in present measurement to Computer at real time.
Through Compute, Available Data Management, Data Analysis, Program Update, input
Referenced Data to Data Base in Analyzer. In order to communicate between Analyzer
and Computer, following Software set up procedure is required. Software Program can
be set up through supplied Software CD or Download Software Program from

manufacturer website.

9.2 Suggested Operation Environments
* OS Windows XP,Vista, 7

* True Color(32 bit ) or more

* Memory 128 MB or more

* HDD capacity 20MByte or more

* Interface USB Version 2.0

9.3 Connection between Analyzer and PC

Before connect Analyzer with Computer, please install PC Interface program of

Analyzer to PC

* After Power On, enter User Mode and select USB ON at USB ON/OFF

* In order to communicate between Computer and Analyzer, USB mini type socket is
provided at below the AC Adapter power port at right side of Analyzer.

e Before USB communication, Driver should be installed at Computer.

e USB cable is recommended to use as supplied with the Analyzer. When use other
USB cable, please make sure that cable should have same type, specifications of

original USB cable supplied from manufacturer.

9.4 PC Interface Software Installation Procedure

+ Ifinsert Interface Software (CD) to PC, following Selection menu is shown
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& AutoPlay [E=R(E=R=>=
E DVD Drive (D) WENS900

User Account Control

Do you want to allow the following program from an
unknown publisher to make changes to this computer?
[7] Always do this for software and games:
Program name:  AutoPlay.exe
Publisher: Unknown
File origin: CD/DVD drive

Install or run program frem your media

AutoPlay
Publisher not specified

General options

Change when these notifications appear

B o= folder to view fies (%) Show details

using Windows Explorer

View more AutoPlay opticns in Control Panel

¢ Select "Auto Play" User Authorization Click " Yes"

" WENS900 PC Link - InstallShield Wizard

Select the language for the installation from the chaices below.
s

lish nited States)

i Welcome to the InstaliShield Wizard for
P to Install...
reparing to by

WENS900 PC Link Setup is preparing the InstallShield Wizard,
which will quide you through the program setup process. The InstaliShield(R) Wizard will install WENS900 PC Link on your
Please wait. computer, To continue, dick Next.

Decompressing: WENSS00 PC Link.msi

WARNING: This program is protected by copyright law and
international treaties.

Cancel
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+ Click “ Next”

73] WENS800 PC Link - InstallShield Wizard 13! WENS900 PC Link - InstaliShield Wizard o & [

4 i
Ready to Install the Program Installing WENS900 PC Link -4 ‘
The wizard is reardy to begin instalation. 1 h J The program features you selected are being installed. 3 -—

Click Install to begin the installation. |  Please wait while the Instalishield Wizard installs WENS900 PC Link. This
|"";-‘ may take several minutes.

If you want to review or change any of your installation settings, dick Back. Click Cancel to

exit the wizard. Status:

Installshield

InstallShield

<Back || mewl ][ cancel

+ After Click “ Install” , wait for a moment.

Install driver

Do you want to proceed with driver installation?
If you have already installed, Press 'No'.

If 1% installation, click “Yes”. Then, Installation Driver starts
If already installed , click No “ No”

B Driver Installer ===
Start

Connect the WENSI00 than press "Start’ button,

= Info [E=5 EoE =

Driver Installation Guide

« If connect the device for the first time, The Device Set
up dialog box appears, as shown in the following scree
n shot.

+ Press 'Cancel' to close. Then proceed.

.U Installing device driver software
Chick here foe st

JIL. Device driver software was not successfully installed *
5 Click here for detait

WENSHN PR R A SR AR

+ |f connect the system first time, Driver Installation starts automatically at Window.

Be sure to close other open windows. Otherwise Driver installation may be failed.
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A Driver Installer

Successtully Install driver,

+ |If click “ Start “, after a moment, Driver Installation is completed.

15 WENS900 PC Link - InstaliShield Wizard =

ield Wizard Completed

The InstallShield Wizard has successfully installed WENS900 PC
Link. Click Finish to exit the wizard.

+ Click finish “Finish” , then, Software installation is finished.

¢+ |ICON will be made at bottom of PC display Screen.

9.5 Removal of Software

If Analyzer is working while connected with Application Software, Separate it from
Analyzer and remove it.

@ [Start]-[Control Board] select [ Program Add or Delete ]

@ Select [900 Software] and click [Delete]

9.6 How to use Software
[Connection between Analyzer and Computer]

(D .Connect USB cable between Analyzer and Computer
@ Double Click the SOFTWARE Icon on Computer Display screen.
Then, Software Initial Screen will be displayed.

@ Power On =/ Analyzer

[Note]
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¢ [f USB cable is not connected, An Error comes

* When PC Interface is working, Auto Power Off function on Analyzer is shut off.

Wl wensaoo o || EP | {mESm|
File Tool Help
Remote Control = | Data View =
Impedance DB | Unit List | Monitaring
|la3/11/11 06:04:08 PM (I Rei |
3 001 Unit | Flevence
= Basic Information
065 | 066 | 067 [ oee [ oea ] ozo] o71 [ vz o7a
celom ([P |P|[P[P[P[P[P[P H Model RP100-1
Cellgoz [P [P [P [P W W | W |W K
Cell00s | P | W | W | W [ W |w | W | W Maker Foket
Cellond | W | W |W|W|F F F F Tupe - .
Cell0s [P [P | PP | W |W | W][W P Lead#cid - Capacity 100 Ah
cellopg | ? |2 [2?2 [ |2 |2 [7 |72 |7 i
c:n w7 | ? | 2|22 |22 ]|2]|2]°? B Limit
cenone | 2 |7 2127|2177 ]2 “".‘, Yoltage 12 ~ v Impedance 6 me
Roket RP100-1 Lead-acid 100,0AH Lower 0 Upperl ] ma
12,008 (10,00%)  06,00mg (09, 00me/12,00ms)
Upper? 12 Mg

| Start | Replay... | Manage*‘ Exit- ‘

v | (e ] R e (s (aeenr

|+ Add ]/‘ Edit ]x DE\ETEIH Save ] - Report ]

DB Mo Maker Model Tupe Capacity Yoltage
|l 2 Solite RCMF-90 LeadAcid 090.0 Ah 12.00
3 Atlas Ba0L LeadAcid 080.0 Ah 12.00
4 GP GP4BOLA MikH 004.6 Ah 07.20
5 Foket AP200-12 LeadAcid 200.0 Ah 12.00

[ Initial Screen ]

Interface Program Structure

» Left half block of window is for Remote Control ( Control panel)
LCD screen of present Analyzer is displayed simultaneously at real time base.

Lower block is buttons same as Analyzer.

* Right half block of window is D/B, Measurement Record, menus for PC Log of

Analyzer ( Data Panel)

* When either Control Panel or Data Panel does not need to display, user can Remove

or Recall it with button * | = | on Display

1) Remote Control

* PC Interface can control Function of Analyzer same as Analyzer can control function
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of Computer program

* Screen Capture of Present display is available if click B gt upper Left of Computer

Screen.

* Check Interface Status of Data: K at Middle Left area of Computer indicates
LCD screen of present Analyzer is displayed at Present PC Screen.

simultaneously at real time base.

B wensaoo [E=2[ESH =)
File Tool Help
‘Remote Control < | =
(13711711 06:07:28 PM ()
2,001 Unit 1
0ES | 0BE) OBV | 088 | 0B9 | 070 071 | 072 | 073
Celloot [P [P |[P|P[P[P|P|P H
Cellooz [P [P P[P (W[ W[W[W s
celoog | P [W | W [W | W [ W [W| W
Cellnog |W [W | W W | F F F F
celloos | P[P P P W | W | W ([w
cellogg | P [ P P W P W (W)W
Cell o7 [W | W [ W [ W /W W W W B
Colloge W [W W W W W W[ F i,‘,
Roket RP100-1 Lead-acid 100,04H
12,00% (10,004)  05.00me (09 00me/12.00me)
‘ Start | Replay... | Manage&‘ Exit~ |
RECODE
weo |[ R |( R2 J[ F3 || Fa_||Recooe
AUTO
powen, |t |t | b 202
L
=
DB/USER HOLD/RUN §

[ Control Panel ]

2) Management of Recorded Data
Manage the measured data and store. Maximum 7,530,000 data is available to
store.

Data is stored and managed as below

» Data of Unit ( Name,Reference, Battery D/B)

* Addition, Edit ,Delete of Unit

e Data Display recorded on Unit ( Impedance, Voltages, Temperature,Comparator
result )

Delete of record on Unit ( individual delete, vacant )

¢ Measurement Data - Saved in Excel file
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T WENS300 [E= =

File Tool Help
* | Data View
Impedance DB | Unit List | Manitoring|
List
Dovwnload 4 name Iaker Iodel Type Valtage
Download |0 |AutoRec - - - -
» Downloaded |3l Unit 1 ioked RP100-1 eadAcic
Download ]‘2 WENS UPS 2 |Roket RP200-12 LeadAcid 12.00 v
H- Add I/ Edit ]x Delete I‘(,- Clear |- Report | %a Chart }
Unit Info
[H Save to file Ix Delete\
Se Unitlc Cell Slot  Fesult ImpedanceS  Volts Currents Temps Time =+
» 06. 56m0 A 020 [
| 1 1 2 Pass 06.12m0 12.69 v - A 020.4 °C 5/14/z
] 1 1 3 Pass 06.53mQ 12.43 v - A 020.1 °C /2
(=] 1 1 4 |Pass 06.24m0 12.43 v - A 020.3 °"C &/11/2
] 1 1 5 Pass 06.26mQ 12.78 v - A 019.6 "C G/28/¢
[ 1 1) 6Pass 06. 28m0 12.58 v ---- A 020.4 "C 7/
| 1 1 7 Pass 06.12m0 12.49 v - A 020.2 °C eyt
] 1 1 8 Pass 06. 58mQ 12.86 V. - A 020.2 °C /620
[ 1 1 9Pass 06. 54mQ 12.81 v ---- A 019.8 "C B/20/%
_ | 1 1 10 Pass 06.39m0Q 12.76 Vv - A 020.3 °C %3/
% [ 1 1) 11 Pass 06.32m0 12.82 v ---- A 019.9 "C 917/
8 Bl 1 1] 12Pass 06. 14m0 12.74 v ———— A 020.0 "C 071/
% ] 1 1 13 Pass 06.26mQ 12.43 v - A 020.1 "C10/15¢
5 [ 1 1 14 Pass 06, 56mQ 12.43 v ---- A 020.4 "C 0425 _
o

[ Recoded Data Management |

3) Data Base
To judge battery deterioration and Battery aging with the measured data, can input and
modify Battery Manufacturer, Battery Type, Capacity, Model number, Voltages,
Impedance etc.

[Available functions at PC Program]

¢ Data Base Add, Edit, Delete
¢ Data Base into Excel file

¢ Data Base number: Maximum 200
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B WENS900 - B
File Tool Help
= | Data View =
Impedance DB | Unit List | Monitaring
Reference
Basic Information
Wadel RP100-1
Maker Foket
Type Leadacid v Capacity a0 &h
Lirnit
Yoltage 12 v| v Impedance |6 e
Lower 1 Upperi 9 o
Upper? 12 e
H- Add I/ Edit ]x DeletelH Save ] | Report
0B ; Upperl Upper? Lowwar
fo Maker Model Type Capacity Vaoltage Impedance Impedance Impedance Voltage
» 1 Roket FP100-1 |Leadécid 100.0 ah
E 2 Solite RCMF-90 |Leadécid| 090.0 Ah| 12.00 V 04. 00mQ 09.00mQ 12.00md 10.00 v
5 3 Atlas Bx90L Leadécid| 080.0 ah| 12.00 Vv 07.00mQ 10. 50mQ 14.00md 10.00 v
E 4 GP GP4ROLE | MikH 004.5 Ah| 07.20 v 114.0mQ 228.0m0 171. 0md 06.00 v
(o]
=
[
cr
4) Monitor

While Analyzer and Computer is connected, measured Data in the Analyzer transmit

at real time base to Computer and display or save the Trend of Value in Graphic

format.

* Measurement Value on Analyzer displayed same on Computer monitor.

* Measurement and Calculation value are displayed in Index.

* Measurement Value display in Graphic at real time base.

*1 ~ 4 Graphs can be selected to draw. Maximum 4 Graphs can be drawn

simultaneously.

» Drawn Graphs are available to save at Computer.
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= WENS900 = =
File Tool Help
= | Data View =
P C RN
! e Measument Time 2=,
' ' ' Impedance 08.3..
'-' '- V '-l '-‘ '-l '-l A Yaltage 12,4,
- - - - - Current 00.0...
| | | -' ' ' ' Temprature 200 ..,
- Fermain Capacity ]
L2 TmQ L Ll, l °C  Eficent i
Discharging Rate 1]
Charging Rate i}
] N
y’-\lullage J-Curr‘enl J- Impedance J-Tempralur‘e ;’ Restart Hsave _'". Setting
126Y 200ma
150mA
1258V 100mA
125V a jican
Mean| -50m&
1245V -100mA
-150mA
12.4v -200mA
200m0 o0 0:20 0:40 1.0 1:20 20220 o 0:20 0:40 10 1:20
202
150mQ 2018
= 100mQ ;g}i Mean
jE 50m0 202
[s] Mean 201
O 00 2008
2 00 0:20 0:40 1.0 1:20 0.0 0:20 0:40 10 1:20 y
[=]
5 00 M 133 [latest | 10s v
[ PC Monitor ]
5) Report

a) Report

D/B or Measurement Data can be printed in Report Format already designed.

Following Data can be REPORT.

* Battery D/B report

Press button on D/B Edit Screen

* One Time ( Slot ) report of Unit

Select Unit and press button.

= Report = Mol =
{1 of 1 b P @ & B Qe | w0 - Find | MNext
Battery Reference Report
1.Basic Infomation
+ M5/ 200
Maker Model Type Capacity Volt Lower Impe:anc Upper1 Upper2
1 Roket RP100-1 LeadAcid 100.0Ah 1200V 1000V 06.00m0 09.00m0 12.00m0) E
2 Solite RCMF-90 LeadAcid 0900Ah 1200V 1000V 0400mQ 0900mQ 1200mQO
3 Atlas BX90L LeadAcid 080.0Ah 1200V 1000V 07.00m0 1050m0 14.00mQ
4 GP GP450LA NiMH 0046Ah 0720V 0600V 114.0m0 171.1mQ 228.0mQ
5 Roket RP200-12 LeadAcid 2000Ah 1200V 1000V 3000mQ 04 50m 06 00mO
A2 2013-11-07 28 9:56:23 1/1Pages

[ Battery D/B Report ]
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= Report EI @

Measurernent Report

Unit Mame Unit 1 ~ Slot B4 -
Inspector name Date Monday . Movember 11, 2010 »
Measure sites [ Make a report
1 of 4 b b @& E o« | I Find | Next
-
Battery Check Report
1. Report
1. Measure s ites :
2 Ins pector name ©
2 Ins pection dater 201311 11
I Unit
1. Name: Unit 1
2 Maker: Roket
2 Model RP100-1
4 Capacity: 100.0 Ah
& Num of call: 100
I Reference =
Internal Resigance {maj Voltage [V}
Initial [ Upper1 ] Upper2 Hominal [ Lower
06.00m0 [ 09.00mo | 12.00m0 1200V [ 10.00 V
IV. Summary
. Pass Re=ult
Wamisg — [ warnning ] Fail
21 7 | 21 \ 0
Anerage
Impedance | Voltage Sum of woltage
8.425m0 | 1206V 120617V |4

V. Chart

Internal Resistance (ml)
Impean
"

ikl

[ Battery Measurement Report ]

B) Chart

Accumulated Measurement Data can be displayed in 2D or 3D Chart.

Press button.

Following Data can be displayed in Chart.
* Measurement Data Change of individual Cell

* Comparison Chart among cellto Cell in same Unit (One time SLOT)

» After select Unit, Comparison Cell to Cell, Measurement Data Change of individual
cell can be displayed same time in 3D Chart( 30 cell x 10 measurements )

e If Mouse indicates specific Cell, the Measurement Data of the Cell is available to
Display.

* Comparator Measurement Result ( Pass, Warning, Fail )display in different Color
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s Chart (E=3)E=h =
i Cell | Slat
30

Unit  Unit1 - Cell 1 - Slot 1 -

20

Impedance

Temperature : 020.2 °C
Time : 12/21/2013 10:13:06 PM

«0jA wlsS «0A=E pOS=H

[3D Chart]

e chart == [ =

Enl Cell | Slot

Cell Chart
Unit  Unit | - Cell 7 -
14.4000m 14
/\/\\_/\./_L/\__/‘\-/\/‘\,\N\,\_/
12
12.4800m
10
g 10.5600m
2 8
]
g
o
£
- 8.6400m
6.7200m
4.8000m - Impedance : 07.47m0
0 Voltage : 12.22 v
slot Temperature : 019.5 °C
Time : 3/30/2013 10:13:04 PM

[ Cell Chart ]
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s Chart [ ]
an Cell | Slot
Slat Chart

Uit Unit1 + Slot 66 -

Impedance

11" [Impedance : 10.77m0}
Voltage : 12.06 ¥
Temperature : 020.0 °C

-|Time : 10/26/2013 10:14:31 PM

[ Measurement Time Chart ]

9.7 How to finish Software

Click X button at Upper Right of Screen. Then,

PC Program screen will be disappeared and Connection with Analyzer is finished.

10. Specifications

10.1 General Specifications

Special Features and Functions

* Battery Internal Resistance (Impedance) measurement.

* Battery Terminal Voltage (DC Voltage measurement)

e DC Current/ Float Current measurement.

* Ripple Current measurement (* Optional)

* Temperature measurement

* 4-Terminal measurement: Impedance, Voltage, simultaneous measurement and
independent measurement.

* Accumulated measurement data enables to judge Battery Deterioration and
estimate Battery Replacement Time.
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SD card storage capacity enables to manage up max 7,530,000 data
management.

Measurement data analysis(Text and Graphic display)

Battery Trend Analysis (Impedance, Voltage)

Auto Hold and Data Storage

Limit function (Comparator) of Impedance and Voltage

Help function

General Specifications

3.8 ” Graphic Mono LCD Module (320 x 240 pixel)

USB Client

Input Method : Differential (Impedance, Voltages, Temperature and DC Current
measurement)

Battery: 7.2V NiMH / 2.7A ( 2 x 3.6V NiMH/2.7A battery pack)

Battery Life : Approximate 6 hours

Battery Full Charging Time : Approximately 5 hours.

AC Adapter: 100V ~ 240V/AC (Automatic) Output DC12V/1A.

Operation Temperature: 0°C ~ 40°C, below 80% RH (No Dew)

Storage Temp. Humidity: -10°C~50C, below 80% RH (No Dew)
Temperature Coefficient: 0.05 x (accuracy) / °C (belowl18 °C or above 28 °C)

Max Input Voltage “+” Measurement Terminal (Electrodes) < “ “ Between
Electrodes: Max DC 300V

EMC : EN61326:1997+A1:1998+A2:2001+A3:2003

Safety Standard : EN61010-1: 2001 Pollution degree 2, Measurement Category
Il ( Estimated Over Voltage 300V)

Dimensions: 107mm(W) x 220mm(H) x 55mm(D)/4.2” x 8.3 “x 2.2 “
Weight (Main Unit only): 1.0kg /2.2 Ibs

10.2 Electrical Specifications

[Guaranteed Accuracy Temperature Condition]
O Accuracy is valid within 18°C ~ 28°C (64°F ~ 82°F), Relative Humidity Max 80% for 1

year.

O Accuracy Specifications: = ([% of reading] + [Last digit number]).
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* Impedance ( Internal Resistance ) ( Auto/Manual)

Range Resolution Current Accuracy
+4mQ 1uQ 100mA +0.8%rdg+10dgts
40mQ 10uQ 100mA
400mQ 100uQ 10mA
+0.5%rdg+10dgts
4Q 1mQ 10mA

+ 4mQ Range is Manual Ranging only.
Other Ranges are AUTO/Manual Ranging
* Measurement Current Accuracy: +10%

* Measurement Current Frequency: 1kllz+30Hz

When measurement “Impedance “ Voltage of the measuring Battery should
be under 100V DC. Between 100V ~ 150V. Impedance can be measured with Warning
Sound. If Battery is over 150V, the protection circuit is off and Impedance measurement

function shut off.

* DC Voltage (Auto / Manual)

Range Max Display Resolution Accuracy
4V 4 1nV
40V +40 10mv +0.5%rdg+5dgts
300V +300 100mV
* Temperature
Range Resolution Accuracy
-10C ~100C/ 14° F~ 212 °F 0.1°C/0.1°F N.S.
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e Current

- Measurement through external Current Probe (CT)

Range Output Reading Resolution Accuracy
40A AC/DC 1mV/A 0.01A +0.5%rdg + specified
400A AC/DC 1mV/A 0.1A CT accuracy

Float Current is DC Current ( Generally below 40A DC)
Ripple Current is AC Current ( Generally below 40A AC ) * Optional Item

Measurement Range and Measurement Reading accuracy are depend on Optional
Current Probe (CT) specifications. Current Probe can be selected and obtained by
End user to fit to end user’ applications.

10.3 Accessories

Standard accessory
* Pin Type Battery Test Lead : 1 set
*USB Cable: 1
* PC Software (CD): 1
* Operator Manual: 1
 Carrying Bag: 1
* 0 Adjustment Board: 1
* NiMH Battery Pack: 2 x 3.6V MiMH Battery Pack
* AC/DC power Adapter / Charger AC100V ~240V 50/60Hz, DC 12V/1A

Optional Accessory

e Clamp type Battery Test Lead
e ADC Current Probe
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11. Maintenance

[Warning]
Recommend to use qualified personnel to avoid possible Electric Shock or Body Injury.

11.1 General Maintenance

* Clean the Analyzer Case with wet fabrics and detergent periodically.
* Do not use abrasive, Alcohol or solvent. .
* Input Tip area of Test Probe should always be cleaned off. Any foreign material on the

tip may cause measurement error.

11.2 Fuse Replacement

[Warning]
To avoid Electric Shock or Body Injury, remove any Input Signal on Test Probe before

replace Fuse. Fuse should be replaced with proper rated fuse.

[Replacement Procedure]

Power “ Off” the Analyzer.

Disconnect Test Probe from Battery Terminal.

Remove Holster Case

Open Tilt Stand and unscrew the 2 screws at left battery cover and at right
battery  cover by standard + screw driver.

Unscrew the screw at lower area of Bottom Case.

And Open the Bottom Case.

Remove Used Fuse and replace with New Fuse.

Proceed revere steps as above

@@ HLUOE

11.3 Battery Replacement
[Warning]

To avoid Electric Shock or Body Injury, remove any Input Signal on Test Probe before
replace Battery. Battery should be replaced only with the same Battery Pack supplied

with the Analyzer.
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[Replacement Procedure]

@
@

Power Off Analyzer

Disconnect any Test Probe, Test Lead, Temperature Probe, AC Power
Adapter, USB Cable from the Analyzer

Remove Holster Case

Open Tilt Stand and unscrew the 2 screws at left battery cover and at right
battery cover by standard “+” screw driver.

Unscrew the screw at lower area of Bottom Case. And Open the Bottom
Case.

Separate Battery Pack and replace with New Battery Pack.

Make sure to meet (+, -) contact of Battery Pack and (+ -) terminal in the
Battery Room. Put the Battery Cover over the original place.

Fix the Screws and assembly of the Bottom Case as reverse step as above

11.4 When Unit is not working
(D Check Battery Contact and Polarity

(2 Check Case whether any damage.

(@ Check Fuse and Test Probe, other Test Lead, AC Adapter connecting Analyzer.

@ Check Operator Manual whether Unit is working properly.

11.5 Test Probe Pin Replacement

When Tip of the Test Probe is broke, damaged or abrasion, Tip Replacement is

available. Purchase Tip only to replace with New Tip

(D Power Off and separate Test Probe.

@ Twist the Head Area where Tip.
1 e

@ Pullin Tip and separate Tip.

e I} &
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@ Assembly Tip and Test Probe in accordance with reverse steps as above.

(® Check whether Measurement with New Tip is no problem and accurate.

To prevent any damage from contact , make sure the cable is tightly connected

And no move when pull in or rotate the cable.

11.6 Cleaning

Use soft fabrics to clean lightly dust with wet with water or detergent. Never use

Benzene, alcohol, acetone, ether etc which may change color.

11.7 Scrap

[Warning]

When scrap unit, separate Battery which disposal should be in accordance of rule.

To avoid electric shock, Power off and separate battery after Test Probe disconnected.
(D Power Off and Separate Test Probe

@ Using Screw Driver, separate Screw on Battery Cover.

@ Separate Battery Pack.
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