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Powering On the Cellcorder

Press and release the green Power Key.

Power @

The firmware version number appears.

r . Sgstem Initializina
Alber
Flash Uers. ## . #4844

TRUST YOUR BATTERIES Boot Vers. s, $444

If readings are in temporary storage, messages
appear.

To save readings, insert the USB flash drive
and press Yes/F1. Whether you select Yes or
No/F2, readings stay in memory.

Readinas are in
temporary storage.
Save readinas to
the USE dewvice?

YEZ HQ HELF

To clear readings from the memory, press
Yes/F1. Do this if you are starting a new set
of readings.

Oo 4oy want to erase
the readinas from
temporary storage?

YEZ HQ

To keep readings in memory, press No/F2. Do
this if you are not finished taking readings or
want to examine the readings.

The Main Menu appears.

“F CELLCORDER
CRT-400

TEZT VIEW LOaD CRT
MODE RESULTE DATA  SETUF

Note: It is highly recommended that the calibration
constants are saved to the USB flash drive.




Powering Off the Cellcorder

1. Press and hold the green Power Key.

Power @

System is now System is now
shutting down shutting dowun
3 P

Sustem is now
shutting douwn
1

Release
Pouer Button

Powering off doesn’t automatically delete
voltage or resistance readings from memory.

If readings are in memory, you are prompted
to save them.

Oo Hou want to erase
the readinas from
temporaryd storase?

Readinas are in
temporary storage.
Save readinas to
the USE dewvice?

YES HO HELF YEZ HO

Taking Voltage Readings

1. Connect the voltage probes to the Cellcorder
and select Test Mode/F1.

& CELLCORDER
CRT-400

TEZT YIEW LOAD CRT
MODE FRESULTE DATA  SETUF

2. From the Test Mode menu, select
F1-Voltage.

Test Mocds s—

F1 - lUaltase
F2 - Resistance
F3-5.G.~Temnp.

WoLT FEZ SG-TEMF EACK

3. If "Resume Test" appears, put the probes
on the cell.

CELL 001
13.50 Volts

[REZUME TESTIMNG )
oYM DIOHE

Don't measure voltages greater than 20V DC.

4. If "Stored in Memory" appears, retest the

cell or change the cell number by typing a
number and pressing Enter.

CELL 001
13.50 Volts

[STORED IN MEMORY )
[y ] RETEST DOHE

5. When the unit beeps, remove the probes.

The cell number advances automatically
to the next cell.
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The Cellcorder is also a Digital Voltmeter (DVM)

1. Inthe voltage mode, select DVM by pressing 2. The screen displays the measured voltages.
the F1 button.
3. Readings are not saved in DVM mode.
CELL 001
1350 Volts
13.50 Volt
(eI TESTING) UARNING! ZIVDC
Taking Resistance Radings
1. Connect the resistance test leads to the
Cellcorder and select Test Mode/F1.
# CELLCORDER If "No VFloat readings exist. Are you sure
CRT-400 you want to continue?” appears. Choose
TSt mew Loso  omr No/F2, read voltage, then resume resistance
testing. Reading voltage before resistance
2. From the Test menu, select F2-Resistance. results in morg ac?“rate voltage readings
because skewing is not a factor. If you
gfstum?fe choose Yes/F1, voltage and resistance are
F2 - Resistance read concurrently. Concurrent readings are
Fa-8.6./Temp. subject to the skewing effect.
waLT RES SG-TEMF BACK \. J
5. Connect the leads to the cell. See lower-left
3. S:'lr?Cttg:engp :(3;’ rtLZt?\IFrit;)é:g? cel for some examples; refer to the CRT-400 User’s
I tl 9 I P t'l y IF3 u I Guide for more details. Press the orange Test
htercell connections/ks per cell. button. The display shows test progress.
AmE Hours: il
Intercell IE-I TEST FROGRESS
Tope lﬁ
&MF  IMTEFR v [0 1GEE
TEST HOUR CELL EACK
4. Select Test/F1. 6. When the unit beeps, remove the probes.
el —#8t et el When leads are mgved, the cell number
Voltage T T p— o advances automatically to the next cell.
Ficgy Jakd
o Fe o [Rici-———— 12| (mem) Voltage
G |R“ii”“‘;::“ (Readi%gs Stgred /. When finished testing, press the Done/F4
in Memory button.
Internal Cell (act) Actual CELL —##  UoC )
Resistance Voltage Reading i UDLEicég ————— ua
Upto 4 PV < e

Intercell Readings




Connecting the Resistance Leads

These figures show connections
for dual post cells.

® Take two readings.

Read with the intercell leads connected
from terminal posts A to C.

Then read with the intercell leads connected
from terminal posts B to D.

These figures show connections
for triple post cells.

@ Take three readings.

Read with the intercell leads connected

+F [+]f) =[]
A Bllc oD S 4|
- [=]T1d + [+]
N ©} A B
RED/BLACK BLACK | - | -
RED/BLACK
Reading 1
Reading 2

® Take two readings.

Read with the intercell leads connected
from terminal posts A to C.

Then read with the intercell leads
connected from terminal posts B to D.

from terminal posts A to D.

Reading 1

Reading 2

Reading 1
RED
| \
+P [+ [+]|{[=L [=] [-]
A B Ccffp E F
=p (=] [=[[lg+p [+] [+]
% |
RED/BLACK BLACK

® Then read with the intercell leads
connnected from terminal posts B to E.

Reading 2

RED/BLACK

@ Then read with the intercell leads
connnected from terminal posts C to F.

Reading 3

P [ [+ =L 1= [=]

RED/BLACK




Transferring Specific Gravity
and Temperature Readings

Saving the Readings

On the CRT-400, select a cell data file to
transfer Specific Gravity and Temperature
readings into. This can be readings that already
exist in memory or you can open a previously
saved set of readings from the USB flash drive.

From the Main Menu, select Test Mode/F1.

& CELLCORDER
CRT-400

TEZT VIEW LaaD CRT
MODE FRESULTE DATA  SETUF

From the Test Mode menu, select F3-S.G./Temp.

Test Mode

F1-LlUoltage
F2 - RFesistance
F3-5.G. " Temp.

YaLT RES SGSTEMF EBACGK

From the SG/Temp screen, select Import by
pressing F2.

CELL - 001

5.G. Temf .
i, i . #

IMFORT CAMCEL

On the Data Module, select a channel (A-H)
of data to transfer.

On hgdrometer
memory module,
select string CA-H2
and alian IR port=s.

CONTIMUE EACE

Align the Data Module and CRT-400 IR port.

On the CRT-400 press F2 for Continue.

Receiving data

CAHCEL

When transfer is done, the S.G./Temp. value
from Cell 1 appears.

CELL - 001

5.G. Temf .
i, i . #

IMFORT CAMCEL

Select Import/F2 to save the file to the
USB flash drive.

Saving New Data Readings to the
USB Flash Drive

1. Make sure the Cellcorder has been charged

properly.

2. The USB flash drive may be placed into the

left side USB port on the Cellcorder before or
after the Cellcorder is powered on.

3. Follow the prompts on the Cellcorder’s LCD

accordingly.

4. When prompted to save readings to USB

flash drive, select Yes/F1.

5.  Follow the prompts and enter the file name

and select Save/F2.

6. If the file already exists, a Warning

displays, asking for overwrite confirmation.
Press F1 to overwrite the file or F2 to enter
a new file name.

7. The USB flash drive has now stored the

new data.

Note: Do not remove the USB flash drive
while accessing data, writing to a file, reading
information, etc.

Never leave the USB flash drive plugged
into the Cellcorder when performing tests or
while the Cellcorder is connected to a
battery for testing.

Readings cleared from Cellcorder
temporary storage cannot be retrieved
unless they have been saved to the USB

L flash drive or PC.




Loading the Readings

Wireless Headset Operation

Loading Data Readings from the
USB Flash Drive

1. Insert a USB flash drive with readings into
the Cellcorder. From the Main Menu, select
F3-Load Data.

& CELLCORDER
CRT-400

TEST VIEW LOAD CRT
MODE FRESULTS DATA  SETUF

2. Select F2-Cell Data.

Fl-Load =site template

FE2-Load previously
saved readings.

SITE GELL
ZETUF  DATA HELF  CAMCEL

3. Select-F2 the file from the list provided.

Select File

SELECT DELETE BACK CANCEL

Recommended Steps to Save CAL-K

The CAL-K are calibration constants that are
utilized for calibration correction during calibration.
In the event these constants are lost, they can be
restored easily.

It is highly recommended that the calibration
constants are saved to the USB flash drive.

To save the constants:

1. Make sure the CRT is powered on.

2. Select Shift, then the number 7 from the
keypad.

3. Enter the password ‘1234’ and press Enter.

4. Select Calibration by pressing the number 1
on the keypad.

5. Choose CAL-K by selecting F2.

Select F2 once again to confirm the Backup.

7. Enter a File Name and select F2 to so Save.

o

Using the Bluetooth® Headset

Make sure the CRT and the Bluetooth
wireless headset are charged properly.

Power the Bluetooth headset on.

Power the CRT on. The CRT automatically
attempts to connect to the last stored
wireless device when powered on.

To connect manually to a stored headset,
select CRT Setup/F4 and use the down
arrow key to go to F3-Bluetooth, press F3.

CRT Setij se—

" CELLCORDER CRT Setue .
CRT-400 F2- Reserved

F3- Blustooth
TEST VIEW  LoAD  GRT

MODE RESULTZ DATA SETUF DATE EACE

The last stored device will display, press F2
to connect.

When connecting to a new headset:

a. Press F1-New.

b. Now press F1-Headset.

c. Place the Bluetooth device in discovery
mode.

d. Press F2 to Continue.

e. When Bluetooth devices are found, a list
is populated.

Headset
xjhdfeifooa
Model xyzxyx

NEW CONNECT DELETE CANCEL

Use the arrow keys to select the desired
Bluetooth device and press F1.

Once the Bluetooth headset and the CRT
are connected, press F1-Test Mode.

Choose the desired test by pressing either
F1, F2, or F3.

Test Mocs s—

F1 - lUaltage
F2 - Resistance
F3-5.G.~Temnp.

WoLT FEZ SG-TEMF EAGK

Place the Bluetooth headset on your ear for
test status information.

The Bluetooth® word mark and logos are registered trademarks
owned by Bluetooth SIG, Inc and any use of such marks by Alber is
under license. Other trademarks and trade names are those of their
respective owners.
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Files Used by the CRT-400 Cellcorder and Battery Analysis System (BAS) Program

There are many file types used with the Cellcorder and BAS program, and they are fully described in the user's
guides. This section describes the two most common file types.

.CDF Cell Data File -

Created by the CRT-400 when saving readings to the USB flash drive. It is the transport file that gets data from
the CRT-400 to the computer. This file contains one set or multiple sets (if in multi-string mode) of readings for a
complete string of batteries. The Battery Analysis System (BAS) program imports this file into an ADF file.

.ADF Accumulated Data File -

Contains sets of readings that were imported from CDF files. One ADF file can contain many CDF files from the
same string. This gives the BAS program the ability to trend over many sets (different dates) of data. Create one
ADF file for each string or one battery with parallel strings. Every time readings are taken for that string, import
the data in the CDF file into the ADF file.

# Data Set Detail Graph

Greph Parameters Help.

Read Date: ,WI String Name: [Hydro Plart Mo 1 M ﬂg‘@l g[
Hydro Plant No.1

Data Set Detail Graph for 10/11/2011

e
Cell Nurnher 5 a 5 20 25 30 35 40 45 50 55

anlaga(\/)l 2136 2124 2183 2176 2176 2180 2188 2180 2187 2160 2134

518

=
17
16+

15

Voltage High cell ¢ 2) 2.300

Oversll Voltags = 120676 1 Close £verage =  z.a61
= 1500

DataSet{ ot 13 Low cell ( eo)




Importing a CDF File into an ADF File

#' Battery Analysis System - ¥ersion 1.8.0.19 B = Inlﬂ
'E Analysis  Reports  Dewice  Help
() e =l 5 = S|4 =lale
Reopen 3
Save As...
Close Laak i IE.“_J, Py Cornputer j & e ER-

L Floppy (4:)

= Local Disk (22}

Eih Compack Disc (D)

= iR emovable Disk (E:)
=D on "Serverl' (F)

To import a CDF file into an ADF file:

1. Select File then Open.

2. In the Open dialog box at File Type, select
Cellcorder Data File (*.cdf) from the drop-down

st g | [ e |
Files of type: [ Accumulated Data Files [adf] (2 ) <] Cancel |

[~ Open as read-only

3. Navigate to the USB flash drive which is
normally labeled 'Removable Disk' under My

Computer.

4. In the Confirmation dialog box, click Import to
Existing File or Create New File. Both buttons
refer to an ADF file.

Confirmation | .;':_ ﬂil

Do you want to import this CDF (Cell Data File] file into an
existing ADF (Accumulated Data File) battery file or create

Note: If this is the first time importing, click Create a new ADF battery file?
New File and then, each time you take additional
readings for that string, click Import to Existing

File and select the appropriate previously-created

Imprort to existing file Create new file Cancel

ADF file.

If Import to Existing File is selected, navigate to the — Lonfiguration [nfounation {9 be mportsd
desired ADF file and select it. The new data will be Locatonniane  [Bung Hghceivotege | oo =4
added to the existing data as a new read date when Baterytane  [Batery 1 Low cenvarage | mﬂil
. o . _ = High Cell Resistance I 0=
VIeWIng the readlngs' ::'Tnbar:m SHES IISt 1 ! ZI Low Cell Resistance I_UEII
ing Name: ring Intercell Resistance 1 I 0=
If Create New File is selected, the Configuration Moselthatbor 21 ey =
Information dialog box appears. This box can be msiose | 1 e l—lzi
configured using the CRT-400 template setup or with eI | © 3 Hon Temperatee | 00 =]
the configurator in the program. You can change or Low Temperature l—uoil
. . . A . High Spenific Gravity I 0.000 =
add information by using File then Properties. Lo spectmcraty |25 2]

¥ Enable Threshold Analysis

J Ok | x Cancel |
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Viewing Battery File Properties

This page describes the five File Properties pages, which you may use to edit battery data.
Open a file, click File then Properties. You must click File then Save to save changes.

( The General page shows details and allows editing of )
these details, such as location name, battery name, =
number of strings, string name, battery model, Pt i S| G|
temperature scale, installation date and number of ey [ | e
cells/jars. The temperature scale and number of cells R Y oron Vot
will affect the battery data file. The number of data sets, minige Sl
most recent read date, overall voltage, and average e
resistance are also shown on the general page. e ,_jj
Note: Do not use identical battery names in the same o | Ko
location name or identical string names in the same
battery name.

\ J

( N\
The Details page displays a table of values for all cells x5
ywth data. Qolumns_dlsplay cell number, c_:ell voltage, - el l"—'_[ EII SPRETE
internal resistance, intercell R1 to R4 resistance, specific caz  Tvome [riwmares [ricam [noware [opas  [risumins [ s [ramoo[=
gravity, and temperature. This list view can display cell
data in cqlors based on threshold values, and intertier : - = «_Ix_I&_PIJ
cell data in bold.

The Intertier page manually or automatically marks Py Lk
cells in a battery as intertier cells to indicate they are on oot e  Comunaton e
the boundary of an intertier connection. By convention, e 3] il | e L=
only the cell with the lower cell number is marked. For coltumber & ol Nunosr 15 A ey, (RS e
example, if Cell 10 is the last cell of one string and Games 1| Moo | [
connected to Cell 11, which is the first cell of the next SiloucCll | [ o | Sl Cd, G, G G,
string, only Cell 10 is marked as an intertier cell. o 0| e
I o 0K % cencel
The Comments page has a text editor for typing & File Properties E 2]
comments, such as the date and type of readings taken i |
Read Date: lm @I il EI
or When ConneCtorS Were Cleaned The SeIeCt a New Enter your comments here. You can enter any text you'd like, at J
Read Date dialog box lets you associate comments with St T e S0 i Shor o Rl e e
a read date. To save a Comments page as a template, Ihe comsnts colton =
click the Save As New Comment Template button. x|
J
)
Use the User-Defined page to list reference notes. & File Properties EE 2] x]
The notes, which can be included in reports, might P [ e
identify pilot cells or equipment such as chargers. Read Date: [oeneral d B 8 o 2 ‘
Fieltl Mame | Field Corterts ¢
User 10 name Contents10
User 3 name Conterts 3
Uszer 2 name Contents 2
« | ol
o oK | X cancel |
|\ J




Viewing Battery Readings

To show a graph of an ADF Battery File: Click File then Open on the main menu and select a file name, then
click Analysis, Data Set then Detail. To enlarge a graph area, drag a rectangle across it. To return to normal
size, right-click the graph and click Undo Zoom.

View voltage, resistance, intercell Set threshold display properties
resistance, temperature or SG. and the graph scale.
View different data sets by Print the Export to a file or the
selecting a date from the list. graph. clipboard.
=" Data Set Detail Graph N =] B3

Graph  Parameters Help

Read Date: [10/11/2011 = String kame;  |Hycro Plant Mo 1 EI:IL'H Elﬁl Ql
Hydro Plant No.1

Data Set Detail Graph for 10/11/2011

(L= SR 1
Cell Murnber 10 15 20 25 30 35 40 45 50 55
“oltage (V) 2136 2124 2.193 2176 2176 2180 2.185 2150 2.187 2160 2.134
y B

Voltage High Call [_ 2= 2.200

Overall Voltage = 129676 ﬂg;‘.se | Average =  z.161

Diata Set 1 of 13 Low Cell [ en) = 1.500

s .. .
Cell Datn JHAEATE B3 Shows the minimum, maximum and
i dld L .
average values of the readings.

Cell Humber: 32

Woltage: ,2'.19.5

Intermal Resistance: 322

H'fteru:'gll.Ré_aistanu:e' 1 20

Intercell Resistance 2; 0

Irtercell Resistance 3 o

Irtercell Resistance 4 a Bar Graph Ce" Data

fpecificafra“ﬂ‘&zj { 2201; To display text data for a cell, click on a bar. The Cell Data box shows

EMpPeratLre; i .

p Cell Number, Cell Voltage, Internal Resistance, Intercell
Resistance, Specific Gravity and Temperature when available.




Trending a Parameter Over Time

Trending a specific parameter can help identify a
problem:

1. Open a file with at least two data sets and click the
View Battery Data Set Graphs button.

2. Click a cell in the graph, then click
Parameters, Trend then Cells.

3. Click the Select Which Parameters Appear in
Graph button.

4. 0On the Data Subsets box, select Internal
Resistance only. A Battery Cell Trend Graph
displays the cell values over time.

5. Click a data point or date to display details in the
Cell Data box. If the box does not appear, enable
it under File then Preferences.

" Battery Cell Trend Graph
Graph Parameters Help

Cell Mumber 52 of 60 Celz

Warpl slEs g6

11724096 12:55, 585.135
am

iE

"m

(é‘ nnms)g

T TEs
]

Hydro Plant Mo.1
2l D Tre MG B Gell Himer

Internal Res

780
511.077
404

High { 10/24/2011)
L cioss Average
Low ( 10/24/2011)

Trending a Parameter Average Over Time

Trending a parameter average helps identify inconsistencies in a battery system, and trending internal
resistance averages helps determine a battery's end of life. The average summaries on the internal resistance
screen are calculated to reduce false averages. The calculation eliminates cells above or below the true average

by 25%, and then recalculates a new Modified Average.

1. Open a file with at least two Data Sets and click
the View Battery Data Set Graphs button.

2. Click a cell in the graph, then click
Parameters, Trend then Cell Averages.

3. Click the Select Which Parameters Appear in
Graph button.

4. On the Data Subsets box, select Internal
Resistance only. A Battery Cell Averages Trend
Graph displays internal resistance over time.

5. Click a data point or date to display details in the
Cell Data box.

Graph  Parameters Help

B =10l x|

sl gsl

PO
[

[

T TRE
g ¥ &

#

Hydra Plant Mo
Aprage O G

\

Internal Res:

High ( 10/24/2011) = 323
L close Avg = 324.993
Low ( 10/24/2011) = 3T




Generating Reports

The BAS Report Generator creates five reports: a Detail, Comparison, Threshold Deviation, Cell Trend, and

Cell Average Trend Report with lists, graphs or both.

Click Create Report after setup. View saved reports using the Archive Reader. Buttons on report pages change
view size, print, and save as a ZRF archive file. To save the text portion as a text file, select TXT in the Save As

Type field.
( ( . )
Data Set Detail Data Set Comparison Report
This report creates lists and graphs of selected This report compares selected data sets
Data Sets. Clicking Reports, Data Set then Detail referenced to one data set.
opens five setup pages: Data Sets selects sets of Click Reports, Data Set then Comparison. All data
readings to include. Strings/Cells identifies cell set dates except the reference can be in one report.
range. Graphs and Tables includes tabular or - o
graph information. User Defined defines user ( h
fields and comments. Other Options offers title, Cell Trend Report
date, time, page number, size and footer. This report creates a tabular list of selected
data sets with respect to time.
Dataset Detail Report etup : . EE .
Dt Stz IStrings.iCells | Graphs and Ta_ble'sl User Defined | Cther Optionsl L C“Ck Reports, Trend then ce"s- )
Include information from these data sets: - N
Fl1on2/2011 <
B Cell Average Trend Report
0 , .
Biaan This report creates a tabular list of selected data
L sets averages with respect to time.
3132011
B Click Reports, Trend then Cell Averages.
C1232010
Onnazoin »|  fa |
' Average Trend Report ™ =] |
BB B e oW T S B8 o |
j'Lgose |
_ Sample Trend Average Report
- Battens Call Average Trend Report il Cats: 1012472011
Hulear Aant 1 ERIDE EA-13 Cahland Park
Threshold Deviation Report S————
. _ et woltage DfsrmalRsr.  percell 1 pfercells  plsresl3 pberesil4 Temp. () G,
The Data Set Threshold Report creates a list s il Em EE g T Tem A
that shows threshold violations of selected data mews  om o wm omm o m o wm om se o
sets. M o om 22 B B B 2
= Threshold Report ol psgieed T lmm @i wm ium om §e Aan
EF* w0 @08 o | - B 3 BN
b e o A
Threshald Deviation Repor Install Date: 10/24/2011 Egﬂ ofs 4
Huclear Plant 1 EXIDE EA-13 Dzkland Park \ )
Threshold Yalues
Moltspdrternal Fes  Intercell 1 Iofercell 2 ntercell 3 Iofercell 4 Temp (C AG. ( \
High 1.id 500000 $00.000 400000 500.000 400000 0.000 1.230
Low 2145 40000 0,000 o000 0.000 o000 o000 1308 Archive Reader
- . The Archive Reader displays and prints reports
5 that were generated and saved with the Report
” Generator. To start the reader:
Click Reports then Load and open a report file.
5 You may open a previously saved report any time
i the Archive Reader is on screen. The reader opens
O T e s s B | CRT-400 ZRF report files and may be downloaded
[Pae 201 10 ~ from the Albér Web site: www.alber.com.
. (. J




