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U We reserve the right to make alterations and changes in the said system and to make
changes in the information included in this manual without notice.

U We do not accept responsibility for damages of any type occurring in the use of the test
system and/or occurring due to the fact that employment purposes could not be performed.
The manufacturer can, in no case, be held responsible for direct damages, indirect damages
or subsequent damages which occur to the customer by employment or non-employment
possibilities of the product.

© Copyright — 2002, G. Jost — electronic, DE- Troisdorf. All Rights reserved.



Safety precautions :

Before you begin to deal more deeply with the device itself we would like to give you a few safety hints

in advance.

AN
AN

AN
AN

Please observe the respective DIN/VDE/EN/IEC/ANSI-guidelines, the rules and
regulations for local operators and the instructions of the battery manufacturer.

While preparing and performing a discharge/capacity test it may happen under certain
circumstances that a cell/block can explode which can damage any equipment next to
it and/or harm personnel. For that reason never run a discharge test unattended.
Which means in return never run the discharge test equipment such as TMC-4001,
load units etc. unattended.

Battery systems are electrical equipment systems having high short-circuit currents.
Avoid short-circuits which can cause current interruption, damage to the battery,
station equipment and/or harm to personnel. Be sure to think about possible short-
circuit dangers which can be caused by incorrectly connected shunts!

Electrical conducting parts (Poles, Connectors, etc.) are only allowed to be touched
with safety voltage probes or safety connection clamps.

The TMC-4001, the safety measuring leads and the accessories should only be
employed for those purposes described here. Incorrect use can cause damage to the
measuring system. Damage or used components must be immediately replaced. Do
not use force in plugging the components together.

TMC4001 must only be connected to the, on the unit stated, mains voltage and
frequency.

Data transfer and output may only take place using the data transfer cable
included in the delivery. Please be sure that you do not use data-cables from
older versions of the TMC. The use of connection cables originating from other
manufactures can lead to destruction of the measuring device, as well as, the follow-
up data device.

Backup your data frequently.

The device should not be exposed to direct sunshine or temperatures exceeding 45
degrees Celsius (e.g. lying onto heating units, radiators, etc.).

Important note: Using TMC4001 abroad :

When using TMC4001 abroad the following must be taken into consideration:

The measuring device must be set exactly to the frequency of the mains voltage it is supplied with.
This setting takes place automatically according to the country settings of the Computers, on which
TMC4001-light is installed on. This automatic detection MUST be disabled in case the local conditions
of the country you’re working in do not comply with the computer you’re using.

How to do that in detail is described in Appendix B.



Software installation

System requirements:

- Computer with Pentium CPU

- Windows 95 or later

- 32 MB RAM or more

- Screen resolution 800 * 600 or higher
- High Colour Graphic adapter

- CD Rom drive

- Fee serial com port

Insert the installation-CD into the CD-Rom drive of your computer and start the program
SETUPIlight.EXE from the folder “...\english” on the CD. After the installation is completed start the
program TMClight.EXE via the start menu (START —> Programs —> TMClight).

Start window :

At the first program start the following should appear on the screen:

/* TMC4001 - Light ¥ 1.03.01 Capacity Test Program for TMC4001 Systems.

@
Perform Capacity Test

Graphics and reponts

1

System Setup

EXIT

(D) Info

Power supply Frequency : aukomatic detection, (50 Hz) Measurement device : not detected vet

Picture 1 : Start window



Performing a capacity test :

Connection of the battery to TMC4001 :

/\ Attention!
The measuring cables must be connected to the TMC4001 first, BEFORE being
connected to the battery!

1)
2)

3)

4)

Connect the first measuring cable (multi-cable) to the connector C1 of the TMC4001.

Take the first crocodile—clamp (labelled with “1”) and connect it to the electrical minus

pole of the battery. Continue connecting the remaining clamps in ascending order of
numbering (from low voltage to high voltage) to the plus pole of each cell. If you need more
than one multi-cable, connect them analogue to the first cable to the connectors C2 to C8
(TMC4001/31 to C2 and TMC4001/63 to C4).

Connect the shunt voltage cable to the I-connectors of the TMC4001 (I1-connectors on
TMC4001/127). Observe the correct polarity!

Connect the total voltage cable to the U-connectors of the TMC4001 (U1-connectors on
TMC4001/127).

If you are using a temperature sensor connect it to the T-connector (T1 on TMC4001/127).

Testing two batteries in parallel :

5)

6)
7)

When testing two batteries in parallel (TMC4001/127 only) proceed as follows:

Connect the first battery to the connectors C1 to C4, but not more than 62 cells. Connect the
second battery to the connectors C5 to C8. Connect the shunt voltage cables and the total
voltage cables to the specific connectors (11, U1 and T1 = batterie1; 12, U2 and T2 = battery2)
on the TMC4001.

Connect the SER-connector of the TMC4001 to the serial port of your computer. When you
are using a TORKEL for testing connect it to the AUX—connector of the TMC4001.
Power-up the TMC4001 and start the TMC4001-Light Software on your computer.

Start the capacity test from the software.



Entering test data :

The following window appears:

/' Capacity test setup :

(= select default data folder > | C:\Dok te und Einstell \K5\Eigene Dateien\Messungen\TMClight\T esth
site name | ZIP code £ town : | |
shreet: | exarmine : |
battery name : | ‘
date of commission :
cells/blocks per batt.: |0
product type : | ‘
rated capaciy [Ah]: |0 Ah
rated test time [h] : {0 h
c/b valtage min. # max. [W]: [0 0 v
total voltage min. /max. [¥]: (0 0 v
[ e/b numbering direction plus to minus r
[ type in temperature r
shunt specification :
[~ typein cument 1] my f 1] A L my f A
[™ stop Torkel on main volkage
™ stop Torkel on cell voltage
examination no.: | ‘
M enable battery
e
(= Ioad setup ‘ = | = |

Picture 2 : empty input form for test data

Entering data is mandatory for all yellow input fields. A test can not be started without having
completed these entries.

Please note, that your entered data is checked by the program AFTER leaving this window. The
button “start test” will be enabled when all input fields have changed into white colour.

After having entered the appropriate data correctly, the window should look approximately as below:

/* Capacity fest setup :

E> select default data folder » | C:ADok und Ei I \K5\Eigene Dateien\Messungen\TMClight\AT esth
site name |tesl site ZIP code / town : |T 2345 |tast towr
shreet |tesl road BRaMmIner - |Ml. Tester

battery name : |2D EAT0 ‘

date of commission : ’W ’7
cells/blocks per batt.: ’157 ’7
product type - {20 GroE 1000 \
rated capacity [&h] - {1000 Ah ’7
rated test time [h] : ’57 h ’7
c/b voltage min. # max. [V]: ’187 233 v ’7 ’7
tatal voltage min. /max. [V]: ’r 373 v ’7 ’7
™ /b numbering direction plus to minus r
[~ type in temperature r
shunt specification :
[ tpein current ’BD— my ! =] A r ’— ’—

[™ stop Torkel on main volkage
™ stop Torkel on cell voltage

examination no.: | ‘

TR M enable battery
@
(= load setup ‘ E save setup start best = | =

Picture 3 : completed input form for the test of one battery



When you're using a TMC-4001/127 you can test two batteries in parallel. For doing so you click on
the button “enable battery 2” and enter the required data for the second battery. Please note that the
program will let you know if by mistake the names are equal or too many cells/blocks are established
for one or both batteries.

When testing two batteries the window could look as follows:

/| Capacity test setup:

E> select default data folder » | C:ADok und Ei I \K5\Eigene Dateien\Messungen\TMClight\AT esth
site name |tesl site ZIP code / town : |T 2345 |tast tawirn
shreet |tesl road BRaMmIner - |Ml. Tester
battery narne : |2D EA 70 battery name : ‘20 EA T
date of commission : [11.02 2000 date of commiszion: |12.02.2000
cells/blocks per batt: |16 measLrement pts. per batt.: |16
product type - {20 GroE 1000 product type © | 20 GroE 1000
rated capacity [&h] - {1000 Ah rated capacity [Ah]: 11000 Ah
rated test time [h] : |5 h rated test time [h] : |5 h
c/b voltage min. / max. [V]: [1,8 233 v /b voltage min £ ma. [V]: (1.8 2,33
tatal voltage min. /max. [V]: |28.9 el v total voltage min./max. [V]: |28,8 fere}
™ /b numbering direction plus to minus ™ e/b numbering direction plus to minus
I™ type in temperature I type in temperature
shunt specification :
[ tpein current GO my ! 500 A
[™ stop Torkel on main volkage
™ stop Torkel on cell voltage
examination no.: | examination no.: ‘
[T W disable battery
@
(= load setup ‘ E save setup | start best (= lnad setup | H savesetup

Picture 4: completed input form for the test of two batteries

As soon as the button “start test” is bordered in green colour your entries are complete and the test
can be started.

It is recommended to save this test setup in case you might have to test this battery in the future
again. For a future test on this battery you just have to reload the test setup and maybe to change
examination no. and examiner.

Entry fields and their effects on testing and the program itself are described in detail in Appendix A.

Please observe that you've selected a default data folder BEFORE you click on the “start test” button!!
How to select a data folder is described in detail on the following pages.



Selecting a data folder :

By clicking on the button “select default data folder” in the upper left corner of the Capacity test setup
window you select a folder or you create a new folder on your hard disk in which all further data will be
saved. The text next to the button displays the actual selected data folder. It is recommended to
establish and to keep a structure for your measuring data e.g. to sort them according to customers,
sites and test dates. This enables you to find saved tests and test setups easily later on.

Now click on the button “select default data folder”:

= The blue bar indicates the actual folder.
= Kap Tests (In this case C:\Kap Tests\alte Kapazitatstests)

S alte Kapazital

To change to another data folder double-click on
the desired one. Here you have access to all
folders and hard disk drives of your computer

If you want to create a new folder please select a
destination in which it should be created in first.

ﬁ W 0K

[=c0 =l

Picture 5 : Select a data folder

In this example Kap Tests was selected by double-
clicking as the destination for the new folder.

" 2001 Q1
£ 20071 52

g 333] Si To create new folders now click on the EF-button

£ 200201 in lower left corner.
£ 2002 32
£ 200203
£ 2002 04
3 alte Kapazitatstests

(This example also shows how well structured
folders can be created.)

ﬁ o 0K

= =]

Picture 6 : Select a destination for a new data folder



p Tests
£ 2001 a1
£ 2001 G2
£ 2001 Q3
£ 2001 Q4
£ 200241
£ 200202
£ 200203
£ 2002 04
3 alte Kapazitatstests

W 0K

[= e =l

Picture 7 : Enter name for the new data folder

0P | B2
£ 2001 a1
£ 2001 Q2

£ 2001 Q3

£ 2001 Q4

£ 2002 a1

£ 200202

£ 2002033

£ 2002 Q04

[ alte Kapazitatstests
£ neue Kap Tests

&

EE

Picture 8 : new created data folder

Type in the desired name for the new data
folder in the now appeared entry field and

confirm by clicking on the OK button.

The entry field disappears again and the new

folder is shown in the list.

A well folder structure and significant folder
names ensure that old measurements can be

found easy later on.

Now the new data folder is created. To use it
for the next measurements select it as
standard folder by double-clicking on it and
than clicking on OK.

All measurements are stored in this folder now.

Graphics and reports (see later chapter) will
also refer to this folder.
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Start a capacity test :

After clicking on the button “Start test“ in the window capacity test setup the following window appears
(for a test of a 6-cell battery):

/ Capacity Test :

Lefs|[a] o|o|O] o]

battery name : KA 0815 USF1
ral. meas. time : 00:00:00
Utat (calc) Y
currant: 0 A
capacity : 0.0 &h
temperature : 20 T
min. wolt. : % atcell no. 0
max. wvalt. : % atcell no. 0
average volt : %
oo |
2- [
3 [
+:
R 0000 |
G 0.000_|

Picture 9 : Capacity test window

The toolbar of the window shows 8 icons which are (f.l.t.r.):

- Scan all cells (float voltage)

- Scan all cells (open circuit voltage)

- Cyclic scan — start of discharge

- Manual scan (Snap-shot)

- Finish the test for both batteries (when testing 2 batteries in parallel, TMC-4001/127 only)
- Finish the test or finish the test for battery 1 when testing 2 batteries in parallel

- Finish the test for battery 2 when testing 2 batteries in parallel

- Exit test window

Depending on the status of the test run some of the icons are disabled e.g. when testing only one
battery it is not possible to finish a test for battery 2 or during a running test it is not possible to exit
the window by clicking on the most right icon.

At later state additional icons will appear that are not visible yet.

Up to this window you can work without having a TMC-4001 connected to the PC. But most of the
actions from now on require a connected and powered-up TMC-4001.

Do the necessary connections now. Follow the instruction in the TMC4001 manual.

After having the TMC-4001 connected to the battery and the PC, a manual scan (camera-button)
should be performed in order to check the measuring lead connections.

After that scan measured values will be displayed

(See next page)
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Start of measurement :

/' Capacity Test : @

A ; _ 0
battery name : KA 0815 USF1
rel. meas. time : 00:00:00
Utat (calc) %
current: ] A
capacity : 0.0 Ah
temperature : 20 i
min. wolt. : % atcellno 5
max. wvalt. : W atcell no 3

average wvolt. 2,276 R

Picture 10 : Capacity test window after first (manual) scan

In lower part of the window cell/block voltages are displayed in green colour which indicates that all
measurements are with in the by you entered limits. (See capacity test setup).
Further information is displayed above which are as follows (f.t.t.b.):

- Battery name

- Relative measuring time (here 00:00:00, because the test wasn’t started yet)
- Total voltage of the battery (calculated)

- Measured battery current

- Discharged / charged Ah (added value)

- Temperature

- Lowest cell / block voltage incl. cell / block no.

- Highest cell / block voltage incl. cell / block no.

- Average of all cell / block voltages

If the manual scan was not conspicuous the test can be started. Here for you click on the button which
shows the first traffic light in order to measure the floating voltage of all cells. After the scan is
completed the previously operated button becomes inactive and the button with the second traffic light
is active.

(See next page)
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Input of gravity values measured BEFORE the test :

After the scan is completed you’re asked if you want to enter gravity values that were measured
before the test. Now the battery should be isolated — time enough to enter the values.

| ] ® Ll

3|8

hattery name : KADB1BUSE

rel. meas. time : 00:00:00

Utat (calc) %

current: 0 A

capacity : 0.0 &h

temperature : 20 T

min. walt. : W og

e el AT v < Enter gravity values:

average volt. : | 21528

Do you want now to enter gravity values,
measured BEFORE the test?

o Yes | O Hho

[ RS R AR N

Picture 11 : after float voltage scan

In this example we enter values. Click on YES and the lower part of the window will change. A yellow
entry field appears. Enter the first value now and press the ENTER key. The entry field moves to the
next (second) cell / block. In this way the remaining gravity values can be entered. The arrow keys on
the keyboard can also be used to move the entry field back and forth.

A ®| C ;
voltages I ‘
hefore the test:  afterthe test: hefore the test:  afterthe test:
graw. min. 0,000 at 1 kgl grav. min. kil
graw. max. 0,000 at 1 kel graw. max. kgl
graw. aver, 0,000 kel graw. aver. kol
s

1: 1124

2: 0,000

3: 0,000

4: 0,000

5: 0,000

6: 0,000

Picture 12 : Enter gravity values, measured BEFORE the test
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When all values are entered the window looks as follows:

/' Capacity Test : E]
- ‘ ] ‘ )| ® 1
voltages | ‘
hefore the test:  afterthe test: hefore the test:  afterthe test:
grass min. 1123 at 2 k! graw. min. ; kol
grass. max. ; 1125 at 3 k! graws. max. | kol
grass. sver 1,124 kol graw. aver. kol
H Save i

s
=

1

2: 1123
3: 1126
4: 1124
5: 1.124
6: 1.123

Picture 13 : Input of gravity values (set 1) finished

As you can see additional buttons appeared in the window. With the buttons on top right under the
toolbar you can toggle between voltage and gravity display.

With the button directly above the gravity values you save newly entered or change changed gravity
values.

After you've entered all values correctly click on the save button. If you still want to correct a value
now, double click on it and the yellow entry field appears again.

In case the options “type in current” or “type in temperature” are selected in the capacity test setup
window proceed as follows:

Enter current :

The capacity test window looks as follows in that case:

battenys name : test

rel. meas. time 00:00:00

Litot (calc): I -
current ; 0 A
capacity 0.0 Ah
temperature : 20 C

rrir. salt. R~ at cell no. 0
max. volt. IR % at cell no. 0
awverage volt. ; 0.000 K%

Picture 14 : Enter current 1
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The white fields indicate that these values (current and temperature) are not measured.
Click on the white field and enter the value. When doing so an OK button appears next to it.

battenys name : test

rel. meas. time : 00:00:00

Litot (calc): I -

current: 2 A | o OK
capacity 0.0 Ah

temperature : 20 C

min. walf, ; % at cell no. 0
max. wolt. Y atcell no. ]

0.000 Y

Picture 15 : enter current 2

awverage vall,

When the correct value is entered click on OK. From now on this value is regarded to be the current
value of the test.

Attention:
During a scan is in progress entered values may appear delayed on screen.

baftery name test

rel. meas. time : 00:00:00

LLtat (calc) B -
current 200,0 A,
capacity 0.0 Ah
temperature ; 20 G

it walt, IR % at cell no. 0
e, wolt, I % atcell no. ]
awverage valt. ; 0,000

Picture 16 : enter current 3

The new current value is active as soon as the OK button has disappeared.

Enter temperature :

The procedure for the temperature values is similar to entering current. The only difference is that
20°C is used as default value.

15



Scan open circuit voltage :

Click on the button with the second (yellow) traffic light to measure the open circuit voltage

/' Capacity Test : E|
‘ la 3] ‘ ¥l

battery name : KA D815 USF

ral. meas. time : 00:00:00

Utat (calc) %

current: 0.o A

capacity : 0.0 &h

temperature : 20 T

min. wolt. : BFEET v atcellino, 5

max. wvalt. : % atcell no. 3

average volt : | 2.186[8%

215 |

L= RS R R N

Picture 17 : after open circuit voltage scan

Start periodic scan (discharge) :

You can now click on the third traffic light which is green, thereby starting the automatic sampling
tests. Next, you cut in the load. In case you are using the electronic load unit TORKEL it will start
automatically. The following picture shows a running measurement:

/' Capacity Test : E|
2ele| =] (| ©|®|O J

battery name : KA 0815 USP1

rel. meas. time : 00:00:20

Utat (calc) %

current 100,0 A

capacity : 0.6 Ah

temperature 20 C

min. wolt. : AL v atcellno. 5

max. valt. : IR v atcellno. 3

average volt. : PREE]

W e W R

Picture 18 : running measurement

(See next page)
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A new button (barrier) has appeared. It can be operated at any time to interrupt the test. In this case
the symbol will change from an open barrier into a closed one. A new click on this button continues the
test and the symbol will change again to an open barrier.

By this you have the possibility to undertake appropriate actions during a running test if for example
the end voltage of a single cell/block is reached.

Is TORKEL used and the Stop-TORKEL-on-Alarm function activated the test would be interrupted
automatically and the buzzer in TMC4001 will sound. This is visualised in the following picture.

+" Capacity Test :

=

hattery name : KADBISUSE lbatteny name :

rel. meas. time : 00:01:30 rel. meas. time : 00:00:00

Utot (calc.) W total voltage : 0.0 v

current 200 A current: 0.0 A

capacity - . B

temperature 2[ JElﬂ

rmin. volt. : Warning : btcellno. O
. valt - The blue marked measurement points raised an alarm. Shall these Licellno. O
e —— | measurement paints raise another alarm during this test ?

v stop Torkel on single meas. point 1.700 A
v stop Tarkel an total voltage 10.2 N4
& ho o es |

Picture 19 : Stop on alarm

You can acknowledge the buzzer (small button with loudspeaker symbol) and change or disable the
alarm function. Next, the test can be continued by clicking on the barrier button.

You end a test by clicking on one of the previously described Stop buttons and Yes/No confirmation.

When clicking on the stop button the battery is scanned a last time.

(See next page)

17



Finish the test :

Click on the stop button to finish the test. Next, click on Yes to confirm.

/ Capacity Test : @

battery name : KA 0815 LSPT

rel. meas. time : 00:00:20

Utot (calc) W

current -

capacity:

temperature q .

i volt - Stop single battery :

e volt, .

e tagE vl Do you wiant to stop the capacity test of

this battery : KA 0815 USP1 ?
S 1o

Picture 20 : Finish the test

When testing two batteries in parallel there are two possibilities to stop the test:
- Stop the test for both batteries simultaneously.
- Stop the test for one of the batteries only (battery 1 or battery 2). The test of the remaining battery

continues as when testing a single battery.

Attention:

If you are not using TORKEL the battery load is not cut off automatically when interrupting
(barrier button) or stopping a test from the TMC-4001light software. Only the measurements
and the timer are effected.

In that case it is your responsibility and obligation to control the load manually in order to
avoid uncontrolled discharge of the battery and/or a corrupted test while the measurement and
the timer are disabled.

The absolute time (clock) is always stored besides the relative measuring time. This enables
you to detect test interruptions later on.

18



Input of gravity values, measured AFTER the test :

After the test is finished you’ll be asked, if you want to enter gravity values that were measured after
the test.

.~ Capacity Test : @

l@\@\-\ ﬂ

hattery name : KADB1BUSE

rel. meas. time : 00:01:20

Utat (calc) %

current 00,0 A

capacity : 2.2 Ah

min. walt. : W og

e el AT v < Enter gravity values:

average volt. : | 21528

Do you want now to enter gravity values,
measured AFTER the test?

o Yes | O Hho

[ RS R AR N

Picture 21 : Enter gravity values, measured AFTER the test (1.)

After you clicked on YES you can enter the values similar to the procedure you used before the test.
Don’t forget to click on the save button!

oo e Ll

before the test:  afterthe test: before the test:  afterthe test:

grass. min. 0,000 =t 2 kgl graw. min. kgl
grass. mas. ; 1.120 =t 1 k! graw. max. | kol
grass. aver 0,187 k! graw. aver. kol

B Save

: 1120

- 0,000
: 0,000
- 0.000
- 0.000

R R R TR

Picture 22 : Enter gravity values, measured AFTER the test (2.)
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The three buttons “voltages”, “gravity before*“ and “gravity after underneath the toolbar enable
you to swap between the values to be displayed in the lower half of the window. It is still possible to
correct gravity values by double clicking on the faulty value. As soon as you leave this window the
measurement is completely finished and gravity values can not be changed anymore.

/ Capacity Test :

] ‘ B ‘ ﬁ‘ 1
voltages |l—|| gravity after |

before the test:  afterthe test:

before the test:  afterthe test:

grass. min. 1.123 at 2 0.000 =t 3 kol grav. min. kol
graw. max. © 1.125 &t 3 1.122 ot 5 kgl graw. max. © kol
grass. aver. 1124 0,934 kgl graw. aver. k!l
_ Beee | __Bsee |

1:[1.024

2: 1123

3: 1,125

4: 1124

5: 1,124

6: 1.123

Picture 23 : Swap between voltage and gravity display on screen

Removing the connections from TMC4001 :

/N First you must disconnect all crocodile-clamps from the battery.
/N Next you can remove the connections C1 to C8 from TMC4001.

/N You must not switch off the TMC4001 before all connections are removed from
the battery.
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Graphics, Reports and Export of Measurements :

Click on the button “graphics and reports” in the start window of the program to view or to print out
graphics and reports.

The following window appears:

= Select default data falder }| C:\Dokumente und Einstellungen\K54Eigene Dateien\Messungen\TMClight\Test\
general graphics
battery name : test
examination no.; i total voltage k3
date : 2607 2002
+
examination time : 04:17:30 : bkslbttenie Rty el
= | current
examination no.; = temperature tables
date : [ il . : ;
iination time : = | capacity ﬂ view single scan
== | power ﬂ gravity tables
= | otk ﬂ view all failed cells/blocks
cell’block graphics
how many cellsfblocks : m | viewy selected cells/blocks |
clear selection ‘
ﬂ lowest cellsfblocks aVErage c/b no. 13 c/b no. 26
: c/bno. 1 c'b no. 14 c/b no. 27
ﬂ highest cells/blacks cbno.2  chbno 15  cibno 28
c/bno. 3 c/bno. 16 c/b no. 29
c/b no. 4 c/h no. 17 c/bno. 30
c/hno. 5 c/h no. 18 c/bno. 31
c/bno. B c/hno. 19 c/b no. 32
c/bno. 7 c/b no. 20 c/b no. 33
c/bno. B c/b no. 21 o/b no. 34
c/bno. 3 c/b no. 22 c/b o, 35
= c/bno. 10 c/b no. 23 c/b no. 36
print test report _ ebno. 11 cbno 24 cofbno. 37
export test to ASCI Designer c/b no. 12 c/b no. 25 c/b no. 38
delete selected test < | >

Picture 24 : Selection window for graphics, reports and export of measurements

On the left hand side a list of all measurements available in the selected data folder is displayed. The
already known button “Select default data folder” is located in the upper part of the window with the
folder name next to it.

Select the desired measurement clicking on it in the list. In case the list gets to long a scrollbar will
appear.

For report printouts, export into text file and for deleting a measurement there are three buttons
located underneath the list.

The text file that is created by clicking on the button “export test to ASCII” is in a format that enables
further processing in standard spreadsheet programs.
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As soon as a measurement is selected, you can visualise it in different ways with a single mouse click.
As an example we start with the Graphic of total voltage and battery current. To do so, please click on
the button “total voltage + current® on the right hand side of the list of measurements.

The following window appears:

/* Graphics : E|E|le
EMNEKIRI 8 | o |
(& S [
u+i diagram
2 EC13 measurement of 23.06.1938 [2.3.2.]
300,00
i == /
230,00
250,00
225,00
200,00
220,00 150,00
= =
= 3
215,00 100,00
210,00 <DL
0,00
205,00
200,00 /
00:30 01:30 02:30 03:30 04:30
00:00 01:00 02:00 03:00 04:00 0:5:00
t [hhcmin]
— lotal voltage — current

Picture 25 : total voltage- and battery current diagram

In the toolbar of the window shown above there are nine different buttons. The meaning of them is as
follows (f.l.t.r.):

- Compress diagram in the time domain

- Re-establish total view of diagram

- Expand diagram in the time domain

- Move displayed graphic on the time axis to the left in big steps

- Move displayed graphic on the time axis to the left

- Move displayed graphic on the time axis to the right

- Move displayed graphic on the time axis to the right in big steps

- Open graphic settings window

- Exit graphic window

Below that a row of another four buttons is located as follows:

- Print preview / page setup
- Print graphic
- Copy graphic to clipboard

- 3d presentation on/off (toggle function)
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Expand and compress diagrams :

If you click on the button “Expand” several times the following will be displayed:

/" Graphics :

u +i diagram
2EC13 measurement of 23.06.1938 [2.3.2.]

300,00

230,00 |
250,00

22500
200,00

220,00 -8 150,00

U [v]
el

21500 | 100,00

21000 1 50,00

0,00
205,00 1

200,00
00:06

00:00
t [hih:mm]

— total voltage — current

Picture 26 : Expanded total voltage and battery current diagram

Instead of a 5 %2 h time span 12 minutes of the test are displayed now. Doing so, the voltage sag is
clearly visible. With the help of the arrow button you can move this graphical extract over the whole
measurement. Hereby the red bar indicates approximately size and position of the extract related to
the entire measurement.

You come back to the total diagram by using the buttons “Compress” or “Re-establish”.

Print diagrams :

To printout a diagram, click on the button with the printer symbol. Diagrams are printed as displayed
on screen. The Windows standard printer is used automatically.

Copy diagrams to clipboard :

For further use of the diagram (graphic) in another software application you can copy it to clipboard by
clicking on the copy button here.
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Adjusting diagram colours :

Click on the button “Open graphic settings” to change diagram colours temporarily or permanently.
The following window appears:

Graphic tools : E|

Double click a colour field to change the color :

line colorno. 1 . line colorno. 4 . line colorno. 7 .

line colorno. 2 line colorno. & line colorno. 8 .

line colorno. 3 line colorno. B . line colorno. 9 .

Utot colar . current color . average color .

= load colors | H s=ve colars ‘

* automatic scaling
‘ " user scaling

= |oad scale | H save scale

Picture 27 : Graphic tools window (1.)

In the upper half of the window there are 12 coloured squares and two buttons for saving and loading
of colour settings. Double click on the square which colour you want to change. The Windows
standard colour dialog appears:

Grundfarben:

_ I el §
HMTEAENN
ENEEENNN
ENEEEEEN
EEEEEEEN
HENENN

Select the desired colour and click on OK when ready.

Benutzerdefinierte Farben:

Farben definieren »»

0k | Abbrechen |

Different colour combinations can be stored on the hard disk using the button “save colours” and later
on be re-loaded using the button “load colours” By clicking on OK you leave the graphic tool window.

When closing the program the last used colour settings are stored and automatically used when
starting the program the next time.
Adjusting diagram scale :
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Scaling adjustments are also done in the graphic tools window:

Graphic tools : PZ|
Double click a colour field to change the color :
line colorno. 1 . line colorno. 4 . line colorno. 7 .
line colorno, 2 line colorno, & line colorno. 8 .
line colorno. 3 line colorno. b . line colorno. 9 .
LUtot colar . current color . average colar
= |oad caolars ‘ H save colors ‘
c/b volt. : current : capacity :
min. 0,000 o [
max.: [15.000 (500 10000
gap - (2500 50 1000
total volt. : ower : work : temp. :
min.: |D |D |D |D
max.: |300 1300000 100000 100
gap : |50 50000 10000 10
" automatic scaling
= load scale ‘ H sz2ve scale ‘ ¢ oK

Picture 28 : Graphic tools window (2.)

In the lower half of the window there are also two buttons for saving and loading of scale settings and
a toggle possibility between automatic and user defined scaling. Above that 21 input fields are
situated. The input fields are only active if the option user scaling is chosen.

Example: The total voltage in the diagram shall be displayed from 200V to 300V with a 10V grid. To do
so please enter min = 200, max = 300 and gap = 10 in the column “total volt.:”.

In that way all diagram types can be adjusted to your needs.
The meaning of saving and loading different scale settings is the same as for the colours.

Manuel scaling is useful when comparing diagrams of two different measurements. Automatic scaling
does not ensure to get the same scaling for two different diagrams.
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Overview of diagrams :

Following different diagrams and tables are available:

total voltage

total voltage + current (both in the same diagram)
current

Temperature

Capacity

Power

Energy

Lowest cells / blocks (1 to 9 at once)

Highest cells / blocks (1 to 9 at once)

Individually selected cells / blocks (from the list in the lower right corner)
Single scan as table

Gravity as table

Table of all failed cells / blocks

Select any cells / blocks for a diagram :

veranE ohno 13 /b no. 95 In the lower right corner of the graphic selection window there is a
ﬁdh no 14 ofbno. 27 list showing all cells / blocks and the mean value (average).

c/b no. 2 c/bono. 15 /b no. 28

c/bno. 3 c/b no. 16 c/b no. 29 .

/b no. 4 oo 17 oo a0 Cells / plocks that felt below the end voltage during the test are
chno.5  chno 18 ohbono 31 marked in red colour.

c/bno B c/bno. 19 c/b no. 32

Eﬁg no. g EJ{E ne. g? Eﬁg no. gi Selecting cells with the mouse works as usual under Windows using
chno 9  obne.22 chbne3s  [SHIFT]-keyor [CTRL] - key.

c/bno. 10 c/bno. 23 c/bno. 36

cbrno 11 obno 24 c/hno 37 Up to nine cells can be selected. Further cells can be reached by
c/bno. 12 c/bono. 25 /b no. 38 moving the scroll bar

<

Picture 29 : Selection of cells / blocks
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After the selection is done, click on “View selected cells / blocks® and the following diagram appears:

/' Graphics :

cellblock voltage
2EC13 measurement of 23.06.1998 [2.3.2.]

/// -
LD
7
2 “r
= %
%
0030 01:30 0230 0330 04:30
0c:00 01:00 0z:00 0300 04:00 0300
t [hh:imm]
average of all celsblocks — chno. 2 o no. 92

Picture 30 : Diagram of selected cells / blocks

In the shown diagram average, lowest and highest cell was selected. For better comparison you can
toggle to a 2d diagram presantation. Than the diagram looks as follows:

/' Graphics :

cellblock voltage
2EC13 measurement of 23.06.1998 [2.3.2.]

210

200

180 /_—\
=
=

180

170

160

1,50

0030 01:30 0z:30 0330 0430
0c:00 01:00 0z00 0300 04:00 0300
t [hh:imm]
average of all celsblocks — chno. 2 o no. 92

Picture 31 : Diagram of selected cells / blocks as 2d presentation

If there were irregularities during a measurement a diagram only might not be exact enough for
analysing. In that case checking individual scans can be useful.
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View single scan :

To scroll through the entire test scan by scan, click on the button “view single scan”. The following

window appears:

M 5025 4 .+25 00 M

measuremeant time

It
current
capacity :

average celiblock

13:36:37

2928
1.538.8

set no.

EE<

892 of

rel meas. time

temperature - 22,3 °C

wiork . 323 445 1 YWh

power - 59,1395 W
min. celfblock voltages - (B i at 9z
max. celiblock voltage : [EREN Y  at 21

913

05:15:29 [= 105,16 %)

[= I = 7 IS L R SUR

Picture 32 : Single scan of a measurement

97
95 :
=N
100
101 :
102:
103 :
104 :
105 :
106
107 :
108 :

This example shows exactly when the first cell felt below the end voltage. The toolbar of the window
shows the icons to scroll through the measurement. Below that all information that was shown during

the test is available her as well.

List of failed cells :

For each cell / block it is stated in the report if and when a single cell / block felt below the end voltage.
A list of all failed cells/blocks can by displayed on screen by clicking on the button “view failed

cells/blocks.

A X
¢lb no.: |Ioad. volt.: |rest. volt.: |start volt.: |Iast volt.: ‘failed at: % of test: |

{2248 2,166 2,166 1,742 05:20:59 107.0%

1 2,248 2,160 2,160 1,762 05:22:27 107.5%

2,254 2,167 2,167 1,713 05:19:09 106.4%

67 : 2,254 2.163 2,163 1,701 05:18:03 106,0%

92: 2,251 2,167 2,166 1,592 05:15:29 105,2%

102 : 2,249 2,160 2,160 1.767 05:22:49 107.6%

Picture 33 : List of all failed cells / blocks
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Appendix A :

Meaning of the entry fields in the capacity test setup window :

Site name

Name of battery location

Street

Address of battery location

ZIP code / town

Address of battery location

Examiner

Name of examiners

Battery name

Name or term of battery. This name is used to save the
measurement on the hard disc. That's why the following
characters must not be used:

\V /2?2 , <> ] and .

(These characters will be automatically removed by the
program)

Date of commission

Date when the commissioning took place.

cells / blocks per Batt.

No. of measuring points (= single cells or blocks) of the
battery.

Product type

Battery type, e.g. GroE 500

Rated capacity

If this capacity is reached the test is evaluated as 100%.

Rated test time

Discharge time that refers to the rated capacity

c/b voltage min. / max.

Lower and upper limit of cell- or block voltage, used as pass
criteria if the measured voltage is within the limits. According
to these values the range of TMC4001 is adjusted (3V or 15V
range).

Total voltage min. / max.

Same as above, but for total voltage (75V or 600V range).

c/b numbering direction plus to minus

Input no.1C1 of TMC4001 must be always connected to the
electrical minus pole of the battery. That is also where cell
numbering starts which means cell / block no. 1 is at the
minus pole of the battery. If cell / block no. 1 is at the plus
pole instead, this option must be selected.

Type in temperature

This option is always selected when using TMC-4001/31 or
TMC-4001/63. If you're wusing TMC4001-127 without
temperature sensor this option must be selected. In that case
temperature values can be entered manually.

Type in current

This option must be selected if the battery current is not
measured. In that case current values can be entered
manually. If the current shall be measured the Shunt- or
current clamp ratio must be entered.

(e.g. 60mV / 600A or 1000mV / 1000A)

Stop Torkel on total voltage

If you have a Torkel connected to TMC4001 (SER2 or. AUX),
the program can interrupt the test (Pause or Stop) when the
entered limits are reached.

Stop Torkel on cell voltage

Same as above, but depending on cell voltage.

Examination no.

E.g. test no. work order no.
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Appendix B :

System setup :

Click on the button “System Setup” in the start window to enter the system setup:

Power supply frequency temperature Lnit
& EiHZ & Celsius [*C]
" BOHz " Fahrenheit [F)

[~ overide automatic power detection

zenal interface qravity unit :
s Caoml
kadl
" Come
" Com3
" Comd
[ override automatic interface detection x Eemea] | !f ok |

Picture 34 : System setup

Power supply frequency:

Using the country settings on your computer the program detects usually the mains frequency of the
country. This works fine as long as these settings comply with the country TMC4001 is used in. Only if
the device is used abroad where the mains frequency is different, a manual setting is required here.
Select the correct mains frequency and mark the checkbox “override automatic power detection®.

ATTENTION:

TMC 4001 must be adjusted to the appropriate mains frequency.
Otherwise correct measurements are not possible!!!

Serial interface:

In case TMC4001 is not detected automatically, a Comport can be selected manually. Select the
Comport on the computer TMC4001 is connected to and mark the checkbox ,override automatic
interface detection®.

Temperature unit:

Select the desired unit. Please note: After changing previously saved temperature values will not
be recalculated to the new unit.

Gravity unit:

Select the desired unit. Please note: After changing previously saved temperature values will not
be recalculated to the new unit.
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Appendix C :

Trouble-shooting :

All data was entered in the capacity test
setup window, but still the button “start
test” is not enabled (no green frame))

Possibly one of the entry fields shows still yellow
colour though the data was entered correctly. The
program checks the entries NOT BEFORE leaving
that entry field. Move cursor into another entry field.

The diagrams are empty

Possibly manual scaling is selected and the
measurement values are outside that range. Select
automatic scaling or adjust the scale.

| can’t find a certain measurement anymore

Possibly the data folder was changed after the test.
Search for files on the hard disc That start with the
name of the battery (e.g. 20EA70.* , in case the
battery name was 20EA70)

All measuring cables are connected, but
when scanning only about —0.100V or
negative voltages are displayed.

You have MISCONNECTED the battery to TMC4001.
Make sure that the first measuring cable (Connector
C1) is ALWAYS connected to the electrical minus
pole of the battery.

All measuring cables are connected, but
when scanning only voltages about 3,1V
are displayed, though higher voltage is
applied.

In the test data you've entered wrong limits for the
cell voltage. TMC4001 has two cell voltage ranges:
3V and 15V which are automatically set according to
the entered limits.

All voltages are displayed correctly, but the
order of the cells in the matrix is upside
down.

In the test data you’ve entered a wrong cell number
direction (+ to -) or (- to +). Correct this setting
BEFORE the final measurement.

All voltages values are correct, but they are
all displayed in red colour.

In the test data you’ve entered wrong limits for the
cell voltage. Please check and correct if necessary.

The total voltage cables are connected, but
when scanning only voltage about 78V is
displayed, though higher voltage is applied.

In the test data you’ve entered wrong limits for the
total voltage. TMC4001 has two total voltage ranges:
75V and 600V which are automatically set according
to the entered limits.

The shunt—cables are connected, but too
less current is displayed.

In the test data you’ve entered a wrong shunt values.
TMC4001 has two ranges: 60mV and 1000mV which
are automatically set according to the entered limits.

Two cell voltages are not measured — only
values about 0V are displayed.

One measuring wire has no contact to the battery
connector or the corresponding fuse is blown.
Please check that wire and its fuse.
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Appendix D

List of pictures :

Picture 1 @ Start WINAOW ... ...ttt e e et e e e e e e e e e e e e e e e e nneneeeeeaeeaaannns 5
Picture 2 : empty input form for test data ... 7
Picture 3 : completed input form for the test of one battery ... 7
Picture 4: completed input form for the test of two batteries...........ccccvieiiiiiiiiiii e, 8
Picture 5 : Select @ data fOlAEN .............uviiiiiiccee e e e e e et e e e e e 9
Picture 6 : Select a destination for a new data folder...............ooo i 9
Picture 7 : Enter name for the new data folder............occuuiiiiiiiii i 10
Picture 8 : new created data fOlAEr...........ooi i 10
Picture 9 : Capacity teSt WINAOW .......oooiiiiiiiiiiii et as 11
Picture 10 : Capacity test window after first (manual) Scan ...........ccccoiiiiiiii e, 12
Picture 11 : after float valtage SCaN ..........ooi e 13

Picture 12 :
Picture 13 :
Picture 14 :
Picture 15 :
Picture 16 :

Picture 17

Picture 18 :
Picture 19 :
Picture 20 :

Picture 21

Picture 22 :
Picture 23 :
Picture 24 :
Picture 25 :
Picture 26 :
Picture 27 :
Picture 28 :
Picture 29 :
Picture 30 :

Picture 31

Picture 32 :
Picture 33 :
Picture 34 :

Enter gravity values, measured BEFORE the test............cccooiiiiees 13
Input of gravity values (set 1) finfished ... 14
0] =Y o1 5 1= o | G SO 14
(=T ) (= U =Y | 2 PR 15
(=T ) (= U =Y o G SRR 15
: after open Circuit VOIAgEe SCAN .......cooiiiiiii e 16
FUNNING MEASUIEIMENT .....eiiieieeee ettt e e e e e e et e e e e e e e e s e b eeeeeeeeeesnnbnaeeeeeeeeesanraneaaaeas 16
Y (o] ol o] 1= =1 1 o [PPSO 17
11T R L= (T SO 18
: Enter gravity values, measured AFTER the test (1.) ..o, 19
Enter gravity values, measured AFTER the test (2.) ....cuooiiiiiiiii e 19
Swap between voltage and gravity display on SCreen ...........cocceeviiiiiiiiiiiiei e 20
Selection window for graphics, reports and export of measurements ..................ccccccee. 21
total voltage- and battery current diagram ............coooiiiiiiii 22
Expanded total voltage and battery current diagram ... 23
GraphiC t00IS WINAOW (1.)...cieiiiiiie ettt et e e et e e e st ee e e e sraeeeenraeeaeans 24
GraphiC t00IS WINAOW (2.).....ciiiiiie ettt ettt e et e e e s st e e e snteee e e snaeeeenraeeaeans 25
Selection Of CelIS / DIOCKS ......cccuiiiiiii e 26
Diagram of selected Cells / DIOCKS............oeeiiiiiiiieee e 27
: Diagram of selected cells / blocks as 2d presantation.............cccccoeeeciiiiiiiieiiiccciiieeeeeee, 27
Single scan of @ MEASUrEMENT........o.uiiii e 28
List of all failed CellS / DIOCKS ........oieieiieeeee e e e 28
TS (=T 0 ST (U o J SRR 30
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Appendix E :

Index :
A
Adjusting diagram COIOUIS .........oooiiiiiiiiiii ettt e e e e ettt e e e e e e e e e e e e e e s ebb e e e e e e e e s aabneaeeens 24
Adjusting diagram SCAIE ............oooiiiiiii e e e e e e e e 25
C
Connection of the battery t0 TIMCA00T ...........ooon i e e e e e et e e e e e e e e e e e e e e e aaaaeeeeeeeeeennnns 6
(0o ) Ao [ F=Te =110 1S3 €0 o 1] 01 ¢ Yo Y- 1 | SRR 23
E
=Y e UL =) 0 1 RO 14
0 (=] (=Y 0] o 1= =1 10 | = RS SSP 15
ENtering £t data ... et e e 7
Expand and compress di@QIramS ...........ooouiiiiiiiiiiiiiiiiice et e e e ettt e e e e e e et ee e e e e e e e e a e e e e e e e e e e e nnnnreneeaeaeaan 23
F
LT T 4 T30 (= N 18
G
Graphics, Reports and EXport of MEASUIEMENLS ...............oooiiiiiiiiiiiiiiieeee et e e e e e e eeaan 21
|
Important note

Using TMCA00T @brOad ..........oooiiiiiiiiiii ettt e ettt e e e e e ettt e e e e e e sannseeeeeaaeeeaannsseeeaaeeeaannsseneaeannnes 4
Input of gravity values measured BEFORE the teSt ..............ooooiiiiiiiiiii e 13
Input of gravity values, measured AFTER the test.............cccooiiiiiiii e 19
L
I ES Ao il = Y1 (=Y o= | £ RO 28
(0]
OVErVIEW Of dIQQIAMS ..........ooiiiiiiiiiiee ettt e ettt e e e e e s ettt e e e e e e seasnntaeeeaaeaeaanntbeseaaaeesaaseeaaaann 26
P
Performing @ CapacCity 108t ......... .o e e et e e e e e e e e e e e e e e e neeas 6
o 11 e [ Yo = T TSRS PURRRN 23
R
Removing the connections from TMCA400T ........ ..o e e e e e e e e a e e e e e e eaaaaeeeeeaeeees 20
S
ST 1 (= VA oY =Y o= 11 L {0 o 1= 4
RS Tez= 10 o) 1=y A1 o7 1 o0 1140 e ) 1=« [ SR 16
Select any cells / blocks for @ diagrami...............cooooiiiiiiiiii et 26
[T =1 [=Yed (oo J=We b= = TN (o] [ (=] RN 9
SOftWArE INSLAIIALION ... .o ettt e e e e e e et e e e e e et et e e e e e e eear e eaaeeeeeeenaras 5
Start @ CAPACIHY $OSt ...t e e e e e e e e e taeteaae e e e ntbeeeaeeananaeaaaaeaan 1
Start Of MEASUIEMENL ... 12
Start periodic SCan (AiISCRANGE) ..........cooiiiiiiiii et eneeas 16
V2] (= 0 0T =X [ L= 1 0= 01 5
T
Testing two batteries in Parallel..............oooo e 6
U
U EET=T T |11 T PRSPPI 25
\"/
N AN T T Yo | L3S o | o TR 28
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