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Installation

1.1 Installation of ActiveSync

To implement the data exchange between the MoData2 computer and your PC
via the serial interface, it is vital to install Microsoft's "ActiveSync" software on
your PC.

The "ActiveSync\English" directory on the IntMobil CD contains the English
installation file "msasync.exe".

Microsoft offers the most current ActiveSync version for free downloading on the
Internet, for instance version 3.7.1 at:

www.microsoft.com/windowsmobile/resources/downloads/pocketpc/activesync37.mspx

Microsoft Activesync

Set Up Microsoft® ActiveSync® 3.5

@ Before you can exchange infarmation between your mobile

device and this computer, you must get up ActiveSpnc,
Thiz zetup wizard will guide you through:
Inztalling the ActiveSpne program on thiz computer
Setting up pour mobile device
Mote: It iz gtrongly recommended that pou exit all Windows
proarams befare continuing with thiz setup wizard.

Click Mest to continue with the setup process. Click Cancel
to quit setup.

< Barck Cancel Helm

After the installation of ActiveSync and the establishment of a "partnership”, the
MoData2 will be set up as an additional drive with write and read access on your
PC.

With ActiveSync you may not only import your data from and export it to the
MoData2 computer, but you may also install new software on it.

03/05 IntMobil 3.0 5
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1.2 New configuration of the MoData2 computer

The MoData2 computer will always be completely configured before delivery for
you to be able to start measuring directly after having unwrapped the device.

The computer, however, loses its configuration and additionally installed soft-
ware after approximately three weeks without battery charging.

After a deep discharge or a hard reset (see Chapter 1.5.2) only the actual oper-
ating system of the computer and office programs are available. In this case,
additionally installed software (e.g. IntMobil or NaMobil) has to be re-installed.

The following steps must be taken after a deep discharge or hard reset:

1. Perform the basic configuration.
2. Putthe Windows desktop in order.
3. Configure the system control either manually or automatically.
4. Install additional software (e.g. IntMobil or NaMobil).
The CF card

The MoData2 computer is equipped with a "compact flash card" (CF card). Files
and installation packages can be stored on a CF card, which won’t lose any data
in case of a deep discharge or hard reset.

Chapter 1.2.2 "Automatic configuration with the CF card" describes how to con-
figure the system control by means of the CF card.

Chapter 1.3.2 explains how to install the "IntMobil" software with the "IntMo-

bil_30.cab" installation package directly from the CF card without a PC connec-
tion.
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1.2.1 Basic configuration

Connect the MoData2 computer to the battery charger to charge the computer
battery and to be able to switch on the MoData2 computer. Activate the Mo-
Data2 computer by pressing the red key (in the middle of the top row of keys)
and wait a few seconds until the screen displays data.

The computer's battery-charge lamp blinks to indicate the charging operation,
and the Windows setup welcome display appears:

& “% Setup will now help you do the Tollowing:

oot P 000 * Calibrate your touch screen
# Siot the correct time and date
® St panee nama and address infoemation

Follow the nstructions on the bottom of the screen.

} Press Enter or tap the soreen fo continue,

Press the <Enter> key or tap the screen to start the screen’s calibration.

Screen calibration

The instructions for calibrating the touch screen appear:

Touch Scroen Calibeation

& % For acouracy when using the stykes, you must cabrate
the screen so that it lines up with the display.

St 1 3000

* Use a light, but firm touch,
* Don't lat the stylus *skid* on the screon.
* Don't rest your hand on the screen.

} Press Enter or tap the screen to continun.

Read the instructions carefully and follow the notes on calibrating by means of
the target and stylus.

Carefully press and briefly hold styls on the certer of the tage.
Repeat 3 tha taget moves aound tha wreen.
Prisss thir Eot biry to cancl

-+

The screen’s calibration is necessary for the MoData2 computer to be able to
precisely recognize the position of each of the stylus’s touches on the screen.
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Adjusting the world clock

After the screen calibration has been finished, the "World Clock" dialog with the
"Home City" tab appears:

World Clock 0K

Date & Time | Home City | Wisiting City I Alarms I Options |

Eetlin (Germary)

@ Mon, May 17, 2004
10:45 &M (GMT+02:00)

& 4930

= THE

L 508 AM/B:56 PM

For instance, select the city of "Berlin" or any other town located near your
hometown.

Then click on the "Date & Time" tab using the stylus and set the date on the ca-
lendar.

World Clock 0K

Date & Time | Home City I Wisiting City I Alarms I Options |

@ Berlin O Paris

Kl  May 2004

2525 27 28 29 30 1
2 3 4 5 86 7 8
9 10 11 12 13 14 15

16 gk 12 19 20 21 22
23 24 25 26 27 28 29

EENIC) = L ] [1m46:38 am | [imam:z6 an |

Set the current time on the left clock by "turning" the minute hand on the clock
face with the stylus or by directly entering the time in the field underneath via the
MoData2 keyboard.

To finish your entry, click the "Next" button on the bottom right side of the
screen. Date, time and home city are set correctly now.
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Adjusting the owner properties

The "Owner Properties" are shown next:

[ Jlod ]

Crwrier Proger s

Iuriieatin | Wotes |

At Pawar On
e | ([ A I—
Sompart.

Ansa Coda: Phond!

Ak ok ,_ Ii
‘ ] s | —

You may enter your name and other contact information in this display. If you
activate the "Display Owner Identification" box, your contact information will

be shown each time the MoData2 computer is switched on.

Click the "Next" button on the bottom right side of the screen and close the

setup by clicking "Done".

pro
‘* m Setup i now complete,

“ou can loarn more in your User's Gulde or online Help. To

e
access Hel:

* Gelect Start and then Hel,
* Select the 7 button in the upper right corner of @ program
wiionw.

" Salect Donn to atart uming your devies. fack | Dorne

The Windows desktop appears on the screen:

3y £ B BB A B H
My Furdineld | [nbennit Iribox Caordla Corfacts Tades Mcrooft Maroaft
[ Expherse. Pockst  Bucket Caosl
- | M*ﬁﬁn‘r word
2 @
e Powered 1A =)
Doquments — Miroecét  Mioenit
ré] Handhald PC 2000 Packet Pacat
ALy PowerPont
Rocyche B
Mot %y 1050 am o4

As the desktop symbols "Tasks", "Internet Explorer", "Contacts", "Calendar",
"My Documents" and "Inbox" are unnecessary and just take up useful space

on the screen, they can be deleted.
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Mark the above mentioned symbols one after the other with the stylus while
keeping the <Ctrl> key pressed. Then release the <Ctrl> key. Keep the <Alt>
key pressed. Click one of the marked symbols. A menu box opens up next to the
clicked symbol:

W
Mcrosoft Mocsoft
Pocket Pocket faoel
Word
Macrosoet Mcroenft
Packet Podat
Aoess PowerPont
hecyde B
Mot %y 1055 a2

Release the <Alt> key and click "Delete". After you have answered the confir-
mation enquiry by clicking the "Yes" button, the symbols will be shifted from the
desktop into the recycle bin.

The Windows desktop appears without the unnecessary symbols:

W =
[My Mardheld Mcrosoft Mocsoft
L Pocket Pocket faoel
M‘ﬁﬁm‘ word
— Macrosoet Mcroenft
reg Handhaid PC 2000 Pocket pocket
Aoess PowerPont
Rascyche B
Mot %y 1056 am o4

To gain space for new symbols drag the "My Handheld PC" symbol to the bot-
tom left corner using the stylus.

The Windows desktop is now perfectly arranged:

W
Moot Mool
Pocist  Pockst Fanel
" wﬁﬁ iord
- — Mot Mool
== Handheld PC 2000 Pocket Pockat
= d Betet PowerPont
focydaBin My Hirkeld
[
Mt [ 1111 20 0]

At this stage, the MoData2 computer is basically configured, but the configura-
tion of the system control, e.g. for the backlighting and ActiveSync, and the in-
stallation of additional software (e.g. IntMobil or NaMobil) still have to be accom-
plished.
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1.2.2 Automatic configuration with the CF card

The "fex21_e.exe" backup file containing the system control configuration is pre-
installed on the CF card in the MoData2 computer and can be started from there

via the "Windows Explorer".

Start the "Windows Explorer" via Start -> Program Files -> Windows Ex-

plorer.

Y
ool Dutaburs Compaet. My
Plarwd Plrh Cocsmeris
= =
 rclriags. et mdmlagh, bt

st [y Horckon P

7]

oy Pl

Ble Edit view go Favortes | |[+] =] 1] [=]e] i -]
Jraresln vtetiee =
E 1 O 0O O @

Tere  windows  mdiogd.tt

[ 125 2 o)

Double-click the "Compact Flash" symbol. The files and folders of the CF card

appear:
Bl Edt_View Go Favorites | | =] =] o] [0 L1l - =]
| ctovess [1compact Fash -
e &
TGE RN Iremobd 30
F e P [Eov12e s )

Start the configuration from the CF card by double-clicking the self-executing

"FEX21_E" backup file.

The start dialog of the backup program appears:

BUSEFUL Backun Phus

Thes fiey £ 2 DUSERL Bachun Pus solf-extnctng
anchive. To restore this backup, preds the “emtract”
Button.

[ Crverwaite fies that confict with backun

Activate the "Overwrite files" box and click the "Extract" button afterwards.

03/05
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While the archive is being extracted, the settings of the MoData2 computer are
overwritten with the correct configuration:

BUSEFUL Hackup Phs [ ]

% Extracting Archive

\My Documents! Cvenview, ooy

32 of 136 cbiect(s) restoned

296449 of 634554 byt et =

After the backup archive has been extracted, a note indicates that a soft reset
needs to be carried out for the changes to go into effect:

3 ) Snce you have restored 3 backup e that contaned the reosnv you
e,

well bt £ 10408 your dovices for the Stting: B G Nt

Perform the soft restart as described in Chapter 1.5.1. Afterwards, you may in-
stall additional software (e.g. IntMobil 3.0 or NaMobil 3.0).

IntMobil 3.0 03/05
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1.2.3 Manual configuration without the CF card

If there is no CF card installed in the MoData2 computer or if you don't find the
"fex21_e.exe" configuration file on the CF card, you have to perform the system
control configuration manually.

Select the system control via: "Start" -> "Settings" -> "Control Panel":

Fle Edt view Go Favorites | [ [+=]= '] [ -] 7] [x
| ctovess |Corierni Farel -
H S & % W & = 3 [
Eadkdght]  Cormmmurc... Dulry Ceplyy fen21 !"‘j'.l:il Kibourd Ntwork
F NP @ 4 8B W@
v Password Power -i?n?;ﬁ l:":::ll:1 =T Systerm '-:c:l::'.‘he _
Q _ =l
(e P 27 am 4|
Make the following adjustments in the system control:
Power Properties, "Power Off" tab
On battery power suspend after: 5 minutes
Enable suspend while on external power: Off

Battery | Power Off

Save battery power and present unauthorized use (in conjunction
with a password) by having your device turm off when not in use.

On hattery power suspend after [SETEIES

[« of continuaus idle time.

[ Enabile suspend whils on extermal power

fex21, "Power" tab

Enable charging: On
Allow suspend with AC adaptor connected:  Off
Wakeup: On

[ ] Corem. |_ Vewsions. l PCMCIA |_ [ 1

Status
Main Battery Leved s
Main Battery Stotus Hch
Chirgs Ramanng e mah [ Ml Ehar e Wiy
45 Line Status Nt coneetcted :
e, I 0

03/05 IntMobil 3.0 13
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fex21, "APM" dialog

Use battery percent to determine status: On

Battery critical warning: 5%
Battery low warning: 10%
Ignore battery voltage override: Off

Advanced Power Management

Use battery percent to determing status.
Status Percentags lvels
Battery critical warning

Battery Law warning

O 19nore Battery woltage Override

fex21, "Comms" tab
Port 1 Main Connector Active
Port 1 Power Output Off
Port 2 Main Connector Active
Port 2 Power Output Off
Enable ActiveSync over USB Off
P | Comm | Wewen | POWI | teowd |
E . (hange poet cornectiviy rm#r;l"ﬂwrﬁ'ﬂ“ output

Q) Chargen Suuds O 1rpest

B Man Connecter ) Man Connectoe]

[T Porveer Gyt [ Pimveee Onitpust

[T Enabie ActiveSyms over sh

Options, "View" tab (via Start -> Settings -> Control Panel -> View -> Options)

Show all files: Active
Hide file extensions: Off

Hidden Files:
@ Show all files

O Hide hidden fles and files with the folowing
extensions: .OLL and .CPL

[ i file extensions

14 IntMobil 3.0 03/05
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1.3 Installation of IntMobil 3.0

To be able to perform intensive measurements with the MoData2 computer, you
have to install the IntMobil 3.0 software on the MoData2 computer.

For this, you receive together with the IntMobil 3.0 software a CD containing an
installation package and the complete setup program.

"IntMobil_30.cab" is the name of the installation package for intensive meas-
urements.

If the software has been delivered together with the MoData2 computer, the CF
card installed in the MoData2 computer contains a write-protected copy of the
installation package.

The installation package on the CF card can be used for quickly installing the
software without a PC connection, for instance on site.

Chapter 1.3.2 describes the installation of the CF card.

03/05 IntMobil 3.0 15
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1.3.1 Installing IntMobil 3.0 from the CD

A prerequisite for the installation of IntMobil 3.0 from the CD is the correct instal-
lation of ActiveSync on your PC, as described in Chapter 1.1, and the correct
configuration of the system control, as described in Chapter 1.2.

Connect the MoData2 computer to your PC via the transfer cable.

If ActiveSync does not start the connection from the PC to MoData2 automati-
cally, check the ActiveSync settings on your PC and start the connection manu-
ally from MoData2 via "Start"->"Programs"->"Communication" ->
"PC Link".

To install software from the CD, a "guest logon" is sufficient.

For installing IntMobil 3.0, start the "Setup.exe" file from the CD in the "IntMo-
bil_30" directory.

A request to select the destination folder for the installation appears on the PC
screen:

Setup will install your application in the following
Deestination Folder

‘You may change the Destination Folder if you wish.

Then click OK ta irstall

Destination Folder

hc \Program Filestinthlobl _|

Note

Please pay attention to the fact that there must not be a write-protected version
of "Intmobil_30.cab" in the PC directory "C:\Program Files\IntMobil". If neces-
sary, delete this file as otherwise the installation will be aborted and an error
message will be displayed.

etup x|

'f Failed to copy file
- Fram: G:AIntMobil_304IntMabil_30.cab

to: C:\Program Files\IntMobil\IntMobil_30.cab

16 IntMobil 3.0 03/05
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The installation package will be copied to the proposed directory (here:
"C:\Program Files\IntMobil") first and then transferred to and installed on the
MoData2 computer. A question about the installation directory on the MoData2
computer follows:

Installing Applications 1'

Install "MoDataZz IntMobil" using the default application install direckary?®

Mo | Cancel |

Confirm the directory by clicking "Yes".

ActiveSync then transfers the "Intmobil_30.cab" installation package to the
MoData2 computer and shows the progressing installation on the PC screen:

Installing Applications

Inztalling MolrataZ [ntkd obil

Cancel

After the transfer of the installation package and automatic installation, you will
be asked to check the screen of the Modata2 computer for further necessary
steps:

Application Downloading Complete LI

Please check your mobile device screen to see if additional steps are necessary to complete this installation.

Click the "OK" button. The Windows desktop shows the two installed programs
"IntMobil 3.0" and "Multimeter":

T 5
=
Microsoft Microsoft
Ithfobi 3.0 Pocket  Pocket Excel
& | Windows 5
Sy Powered &
Microsoft Microsoft
Handheld PC 2000 Pocket Pocket
= Access  PowerPoint
Recycle Bin - My Handheld
PC
st | (3 11:35 am

The installation of IntMobil 3.0 is complete.

03/05 IntMobil 3.0 17
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1.3.2 Installing IntMobil 3.0 from the CF card

The "Intmobil_30.cab" installation package stored on the CF card enables you
to install the IntMobil 3.0 software directly on the MoData2 computer without a
PC connection.

To install from the CF card, you have to invoke the directory of the CF card
named "Compact Flash" via the Windows Explorer or via "My Handheld PC":

Ele Edit View Go Favarites | [[[=]=] | H
“]Addressl‘.campact Flash E
Mame | Size || Type | Modified |
_IIntrghi Folder
%FEXZl_E.EXE 311KE  Application 4/17/04 12:16:30 PM
[&?IﬁtmnhiLBD‘Eah 2.61ME  CAEFile 4§21/04 2:19:40 PM
start || compact Fiash [ 1235 w1 [A

Start the installation by invoking the "Intmobil_30.cab" file.

You will then be requested to enter the desired directory for the installation:

e Edt v P 1 v v == W =7l = =11
B o oo o o e 2 X
Address | \Carmy - I:I
Y- [@) \Program Files
(1 IntMabi |_1Accessaries
Garexer Ebxe| [-ICommurnication :30PM
rtrnobi_30.c| [-Games hio P
o N [C0ffice
| JPocket Outlook
Name: Type: =
Astart |[E)compact Fash |[irstaling Mopataz tnttoki | [Ro 11:308m [

Confirm the suggested "IntMobil" directory for the installation.

The MoData2 computer then installs the IntMobil 3.0 software in the "Program
Files \ IntMobil" directory.

18 IntMobil 3.0 03/05



Installation

After the installation has been successfully completed, the screen shows a cor-
responding note:

MAddress ‘\Corpact Flash

File Edit View Go Favorites

Marne

Itk
§arFEN21_EEXE
@Intmnbﬂjﬂ.cab

[|[=[] (5] [X]es

Successfully installed MoData2 IntMobil

dified

[#][x

-

7/04 12:16:30 PM
1/04 2:19:40 PM

iR start "@ Compact Flash

"Setup Complete

[o 111 am [

Click the "OK" button and close the Windows Explorer.

The Windows desktop shows the two installed programs "IntMobil 3.0" and
"Multimeter":

Recyde Bin - My Handheld
PC

W
Microsoft Microsoft
Intobil 2.0 Pocket  Pocket Excel
“Wine -
= ndows =
it Powered B E
Microsoft Microsoft
o Handheld PC 2000 Pocket Packet
o & Access  PowerPoint

st |

[ 11:35 am

The installation of IntMobil 3.0 is complete.

03/05
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1.4 Software updates on the Internet

To ensure that the MoData2 computer always works with the most current inten-
sive measurement version, you will find the respective version of the "IntMo-
bil_30.cab" installation package on the homepage of Weilekes Elektronik at:

http://www.weilekes.de/english/download/edownload index.htm

or directly as file link at:

http://www.weilekes.de/Download/Deutsch/Intmobil 30.zip

After having downloaded the "Intmobil_30.zip" file, you have to extract the file
(e.g. using the "Winzip" software), provide the "Intmobil_30.cab" file with a
write protection and copy it to the CF card of the MoData2 computer. You can
directly write on the CF card via a transfer cable using the Windows Explorer
and ActiveSync; you don't have to remove the CF card from the MoData2 com-
puter for this.

After having copied the "Intmobil_30.cab" to the CF card and having provided it
with a write protection, proceed as described in Chapter 1.3.2 "Installing IntMobil
3.0 from the CF card".

You may safely overwrite an existing installation of IntMobil 3.0 with a new, more
current installation.

20 IntMobil 3.0 03/05
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1.5 Resets

There are two ways of resetting available for the MoData2 computer to return to
a defined state after a breakdown or malfunction: soft and hard resets.

1.5.1 Softreset

With a soft reset the MoData2 computer can be set back to a defined initial state
after the keyboard has blocked or a program has crashed.

To perform a soft reset, you have to simultaneously press the two keys for the
intensity control (to the left of the red ON key) with the computer being switched
on. After a few seconds the display illumination goes out. Release the two keys.

The fex21 computer then performs a soft reset. The "Husky fex21" symbol ap-
pears briefly on the screen, being followed by the usual Windows desktop.

1.5.2 Hard reset

A hard reset deletes all settings, data and installed software on the MoData2
computer. The MoData2 computer will be reset to the original delivery state as
set by the computer manufacturer.

To perform a hard reset, you have to simultaneously press the two keys for the
intensity control (to the left of the red ON key), the red ON key and the (+) key of
the display illumination for more than about 6 seconds with the computer being
switched on. Afterwards you may release the four keys and switch on the com-
puter with the red ON key.

The fex21 computer then performs a hard reset. The "Husky fex21" symbol ap-
pears briefly on the screen, being followed by the introduction for the Windows
setup.

Proceed as described in Chapter 1.2: "New configuration of the MoData2 com-
puter". Afterwards you may install the software as described in Chapter 1.3.

03/05 IntMobil 3.0 21
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Measuring Methods

2.1 Measuring methods of IntMobil 3.0

The "IntMobil" program allows intensive measurements according to four differ-
ent methods:

e 2-electrode method
e 3-electrode method
e Adding-up method
¢ |IFO method

The integration of these four measuring methods into one software ensures the
availability of optimum solutions for each individual measurement.

These four different measuring methods and their differences will be explained
in detail hereafter.

03/05 IntMobil 3.0 25
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2.2 Method: IFO

IFO (Intensive Fault Location) is preferentially being used with new pipelines
with intact coatings and a relatively small number of defects.

IFO only serves to detect faults and does not allow measuring potentials. For
checking the potential at a test point during the IFO measuring, it is necessary to
switch to the 2-electrode method.

In order to optimize the measurement of even the smallest voltage differences, it
is common habit to increase the feeding current of the rectifier while measuring
with the IFO method, which produces a more negative potential.

Description of the measuring method

The IFO method measures the on- and off-voltage drops along pipelines. For
this, two electrodes are placed at ground level along the line at distances of 5 or
10 m. The standard step size is 5 m, i.e. both electrodes will be shifted by an-
other step (of 5 m) in the measuring direction after each measurement has been
completed.

For an evaluation of the values of the IFO measurement, the difference between

the measured on- and off-voltages will be compared. An increment of the volt-
age differences followed by a reversed polarity indicates a likely defect location.
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2.2.1 Symbolic demonstration of an IFO measurement

7 measurements along the pipe

Resulting graph

Note regarding the electrode placing

Selecting a distance of 10 m between the two moving electrodes offers advan-
tages when measuring small voltage drops. A distance of 5 m, however, allows
to determine the absolute voltage gradient by simply adding up the voltage
drops measured.
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2.2.2 Measuring array: IFO

The measuring array for the IFO measurement is very simple to implement: Just

connect terminal channel B and the ground to the 2 electrodes used.

28
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2.3 Method: 2-electrodes

This method is definitely the most frequently applied one for intensive measure-
ments.

The switching-on and -off potentials as well as the values of the respective volt-
age gradients are measured at each individual measuring point.

The measuring of the on- and off-potentials is performed by means of a direct
connection of the measuring contacts, while the measuring of the on- and off-
voltage gradients takes place at a 90-degree lateral angle at a minimum dis-
tance of about 5 to 10 m to the pipe axis. To ensure a reliable comparison of the
voltage gradient values, the measurement has to take place at a constant lateral
distance to the pipeline.

Advantages of the 2-electrode method

Since this direct way of collecting measuring values does not require any adding
up, it is very easy to perform from the measuring technique point of view.

Disadvantages of the 2-electrode method

As this method requires a direct connection to the test point it possibly requires
rather large cable lengths, i.e. at least half of the distance between the two test
points.

Moreover, taking the lateral measurements of the voltage gradients requires a

constant and relatively large distance to the pipeline axis (about 10 m), which
means that difficulties may arise in uneven terrain or built-up areas.
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2.3.1 Measuring array: 2-electrode method

Applying this method requires a proper connection to the test point. For measur-
ing potentials, channel A of the MoData2 multi task converter (MTC) is to be
linked with the test point.

The lateral measuring electrode is to be connected to channel B of MoData2.

The reference electrode being directly on top of the pipe axis is to be connected
to the black ground terminal of the MTC.

s

-'cs Oa» o=
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2.4 Method: 3-electrodes

The 3-electrode method constitutes an extension of the 2-electrode method. In
contrast to the latter, the 3-electrode method allows measuring two voltage gra-
dients symmetrically along both sides of the pipe axis.

The MoData2 system thus allows the calculation of IR-free potentials according
to the so-called “extrapolation method” by measuring the potential and the two
voltage gradients on the left and right sides of the pipe exactly simultaneously.

Advantages of the 3-electrode method

This method offers considerable advantages when evaluating intensive meas-
urement data of parallel pipelines. Interfering external voltage gradients on one
side of the pipe axis can be suppressed during the evaluation of the measure-
ment data thus allowing a more realistic data evaluation.

Frequent use is being made of the 3-electrode method when re-measuring pipe
locations that have been detected earlier with the IFO method as being flawed.
The measurement of the left and right side voltage gradients combined with a
calculation of the IR-free potential allows in most cases a more precise assess-
ment of the cathodic protection at the flawed pipe spots than it would be the
case with other measurement methods.

Disadvantages of the 3-electrode method

The voluminous measuring array requires a relatively large number of staff to
operate the system. The double-sided measurement of the voltage gradients at
the largest possible and constant electrode distance (e.g. 20 m between the left
and the right electrode) leads in difficult terrain to a slow daily progress.
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2.4.1 Measuring array: 3-electrode method

Applying this method requires a proper connection to the test point.

For measuring potentials, channel A of the multi task converter (MTC) is to be
linked with the test point.

The lateral measuring electrodes are to be connected to channels B and C of
the MTC.

The reference electrode being directly on top of the pipe axis is to be connected
to the black ground terminal of the MTC.

It will be sensible to compensate electrode differences to ensure a reliable calcu-
lation of the IR-free potential.

| 3-Electrodes
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2.5 Method: Adding-up

The adding-up method allows to easily perform longitudinal voltage measure-
ments and a subsequent calculation of potentials and voltage gradients.

The adding-up method is based on the assumption that the voltage between two
reference electrodes being installed on "remote ground" is more or less 0 mV.
This means that, for instance, during a voltage gradient measurement the posi-
tion of the laterally mounted reference electrode is of no importance as long as it
is installed on "remote ground"” only.

= sui Mathematically expressed:
7 5___6__“‘\ [1] Uar1-Ua2=0
- LL LI.I [2] Ua1 =Un2
- (considering remote ground!)
<"
Thus:
7 e
" LL AU2 J.. [3] Us1 - Uar = Ugs - Uno
[4] Ugz - Uaz = Ugz - Un1
-

The laterally positioned reference electrode may be installed on remote ground
at will.

B .ui Assumption:
- f‘@_____ [5] AU1 =Ug1 - Uax
LL . (:\\ [6] AU = Upgs - Uaz
N som ‘J-' resulting in equation (for Ua1):
.1 - /’ [7] AUj - Ug1 = AUz - Ug2
i 8] 0=AU; + (Ugx- U - AU
/—RH_@V [8l 1+ (Ug2-Us1) 2
B2 LL ~lz Thus:
AUz = U|32 - UBl + AUl
-

This means that the voltage gradient AU, can be calculated by taking the differ-
ential voltage Ug; - Ug1 (voltage drop alongside the pipeline) and adding AU,
(basic voltage).

The procedure of calculating the potential is similar.
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2.5.1 Basic value collection

Prerequisites for any calculation are the so-called "basic values" that are to be
collected when commencing the measuring and again whenever further measur-
ing contacts are being reached.

Each time basic values are measured, IntMobil shows "Basic Measurement" be-
neath the line for the text entry on the display of the current measuring mode.

|Eile Edit View Methode Sync Extras ﬂelp|

Cycle A B
tec] ["g|-122v | 88mvV | ----- oK
Meter 1540 ?1,24 C_)riloo Test Point M3

w1 %

Basic Measurement

|#start ||mthobil 3.0 He49% Mo9, | [Fs 4:52 1

Basic values are taken by means of the 2-electrode method. Please refer to
Chapter 2.3.1 for the measuring array.

Basic values may be taken and calculated at any test point. This results in a
higher accuracy of the calculation of further potentials and voltage gradients.

Notes regarding the adding-up method:

When taking basic values at stray current-influenced pipes, problems may arise
during the adding-up procedure. The basic values may drift during the intensive
measurement thus leading to incorrect values.

Furthermore, it must be noted that upon each electrode shifting larger electrode
differences may lead to significant step changes of the voltage gradient and/or
potential values. Therefore, keep the number of electrode shifts as small as pos-
sible.
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2.5.2 Measuring array: Adding-up method

After the measurement of basic values has been completed, the so-called "fixed-
electrode" has to be placed exactly where the reference electrode was posi-
tioned during the basic measurement of voltage gradients and potentials. The
so-called "moving-electrode" has to be placed according to the step size along
the pipeline.

Moving Electrode

2-Electrodes

Measurina Direction
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Fixed Electrode

After a measurement has been completed, the moving electrode will be reposi-
tioned by one step size in the measuring direction along the pipeline.

The fixed electrode remains at its location and will only be moved and reposi-
tioned after an electrode shift or in the course of a new basic measurement.
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2.5.3 Shifting electrodes

The fixed electrode remains positioned during the basic measuring value collec-
tion. During the progress of the measuring procedure increasingly larger cable
lengths will be required between the fixed electrode and the MTC. If an exten-
sion cable is unavailable, the fixed electrode has to be shifted to make further
intensive measurements possible.

]

nter. 128 After the measurement has been
completed (at position 520 m),
the electrode may be shifted.

The IntMobil has to be informed
of such a shift via the "E-Shifting"
menu item.

Meter: 0

After having shifted the electrode,
position the fixed electrode at the
point you have just measured
(here: 520 m), while placing the
moving electrode at step size dis-
tance in the measuring direction.

IntMobil stores the latest voltage gradient and potential values measured during
the electrode shift and uses these values as new basic values for the addition of
measured longitudinal voltages between the fixed and the moving electrode.
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Note regarding the shifting of electrodes

Shifting electrodes is not only helpful after the available cable length has been
fully used, but also when crossing railway lines or roads.

Collect the measuring values beyond the railway line. Afterwards, shift the elec-
trodes as described above with the fixed electrode being positioned beyond the
railway line.

Cabling across the obstacle will then be necessary for the period of one meas-
urement only.
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3.1 Synchronization

By means of the "Sync" menu you may synchronize the MoData2 computer with
the switching cycle of the cathodically protected pipeline.

File Edit View By Extras Help

External...
Manual. ..
GPS5...

We recommend performing a synchronization on each new measuring day be-
fore the first data acquisition.

The internal clock of the MoData2 computer allows a deviation of £ 0.25 s with-
out re-synchronization over a period of 24 hours at an ambient temperature of
+10°C to +30°C. A larger deviation may occur in case of extreme temperatures.
The IntMobil 3.0 program offers three synchronization possibilities:

= external synchronization

=  manual synchronization
=  GPS synchronization
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3.1.1 External synchronization

Selecting the "Sync" -> "External" menu invokes a dialog with a bar chart show-

ing the current cycle position of the MoData2 timer:

External Syncronization

Switching Cycle :

In the example, the MoData2 screen shows the switching cycle 12 / 3 at 8 s after

the switch-off edge.

To implement the external synchronization, connect the MoData2 to a potential-
free switching contact (e.g. Teletakt-N or MiniTrans) by means of the delivered
"External Synchronization Cable" via the 5-pole "Ext. Sync/Relay" female
connector. By means of this cable, the MoData2 is able to detect the opening of

the contact by itself and re-synchronize itself.

Select the desired switching cycle by pressing the letter <C> (for cycle) or with

the stylus directly via the display:

External Syncronization

412

Switchln

123
\||||||||| T o]

Start the actual synchronization via the "External” button or <E> key:

External Syncronization
Cycle : ﬂ

Waiting for external switching

mnnny [ =]

The MoData2 computer waits for the external contact to open.
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After the synchronization has been accomplished, the following confirmation ap-
pears:

External Syncronization

External syncronization done !

WO [ [[[[]]] [len ]

Exit the synchronization by pressing the "Einish" button or the <F> or <Esc>
key.

Important note:

When connecting the MoData2 to a time switch, make sure that there are no
other active connections to the potential-free contact. An external voltage may
destroy the external synchronization input of the MoData2.

Make sure to avoid an erroneous connection to the switching 230 V- recep-
tacle of a Teletakt-N or Syntakt time switch.
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3.1.2 Manual synchronization

Always synchronize manually when an external or GPS synchronization is im-
possible.

Selecting the "Sync" -> "Manual” menu invokes a dialog with a bar chart show-
ing the current cycle position of the MoData2 timer:

Manual Syncronization
Cyde : | Manual

Switching Cycle :

WO [ ]

The MoData2 computer in the example shows the switching cycle 12/3 at5 s
after the switch-off edge.

Select the desired switching cycle by pressing the letter <C> (for cycle) or with
the stylus directly via the display:

Manual Syncronization

Switchin
i (10 [ ]

A multimeter showing clearly the potential value and the switch-off edge is nec-
essary for manual synchronization. In the switch-off moment (the potential
changes from the ON to the OFF value) you have to press either the <M> or the
<Enter> key.
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After the synchronization has been accomplished, the following confirmation ap-
pears:

Manual Syncronization

Manual syncronization done !

WO ) [ ]

Exit the manual synchronization dialog by pressing the "Einish" button or the
<F> or <Esc> key.
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3.1.3 GPS synchronization

By means of the GPS synchronization you may synchronize the MoData2 with-
out connecting it to a potential-free switching contact. This way you may perform
an on-site re-synchronization by means of a GPS receiver at any time without
having direct access to a rectifier.

MoData2 computer with connected GPS antenna

Before starting the synchronization, connect the GPS receiver, which is available
as optional equipment, via the circular connector to the "Charge / GPS" female
connector and via the 9-pole Sub-D male connector to the "PC / GPS" female
connector.

The selection of the "Sync" -> "GPS" menu invokes a dialog with a bar chart
showing the current cycle position of the MoData2 timer and the status of the
GPS receiver:

GPS Syncronization

Time : 00:00:17
Cycle : ﬂ Length GPS

sm : 00
Switching Cycle :

AN [ ([ []] [ emsn ]

The GPS receiver, which is mounted to the steel bail of the MoData2 computer
must be aligned in such a way that a clear view of the sky/horizon is ensured. An
interruption of the signal reception due to the erection of buildings etc. must be
avoided.
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Select the desired switching cycle by pressing the letter <C> (for cycle) or with
the stylus directly via the display:

GPS Syncronization
Time : 00:00:17

Cycle : Length; o GPS

Width

Sat. o0
Switchin

512'3
s [0 [

As long as the GPS receiver has not received a valid time signal, the "GPS" but-
ton remains inactive. As soon as the signal reception is sufficient the MoData2
computer shows the current time after approximately 20 s; the "GPS" button be-
comes active:

GPS Syncronization

Time : 09:45:17
Cycle : Length : GPS
Width : _
H)
Switching Cycle :

The shown time is the UTC time, which differs by -2 h or -1 h from the CET, de-
pending on whether the current time is the summer or winter time. As only the
seconds are used for ensuring a synchronous switching cycle to a time base
(e.g. the DCF receiver in the Teletakt-N or MiniTrans), the deviation regarding
the hours is unimportant.

After a further period of about 20 seconds to 5 minutes has elapsed and when
the reception of GPS positioning data is sufficient, the MoData2 computer shows
in addition to the time the GPS position in the WGS-84 with longitude and lati-
tude. At the same time it also shows the number of currently received satellites:

GPS Syncronization

Time : 09:4517
Cycle : [12f3 [*] Lengtn : E00767.168 aPS
W'idth : H5130.565 =
103
Switching Cycle :

NN | | (L[] [ensn ]

At least 3 satellites must be received to determine longitude and latitude. The
reception of 4 or more satellites is necessary for a higher positioning accuracy.
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To synchronize the MoData2 computer by means of the GPS receiver, press the
<G> key. The MoData2 computer synchronizes itself at that moment to the re-
ceived GPS time and confirms a successful synchronization:

GPS Syncronization

Time : 09:45:17

Cycle : Length : GPS
Width : =
Sat. oo

GPS syncronization done !

Exit the GPS synchronization dialog by pressing the "Einish" button or the <F>
or <Esc> key.
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4. Batteries and Charging
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4.1 Charging the batteries

The rechargeable lithium ion battery of the MoData2 computer and the re-
chargeable lead battery of the MoData2 measurement interface are both
charged simultaneously via a 4-pole round female connector. The charging con-
nector on the right side of the MoData2 is marked by "Charge / GPS".

Use only the battery charger delivered together with your MoData2 or the corre-
sponding external 12 V battery charger.

4.1.1 Charging details of the MoData2 computer

The rechargeable battery of the MoData2 computer is fully charged within about
3 hours.

Important: The MoData2 computer must be switched on for charging!

An orange LED at the bottom right of the MoData2 case indicates the charging
status of the MoData2 computer during the charging. This LED flashes regularly
during the charging process. After the charging has been finished, the LED is
continuously illuminated.

Irregular flashing indicates a charging problem. In this case, ask the manufac-
turer for information.
Important note:

The rechargeable battery of the MoData2 computer will not be charged if the
MoData2 computer is switched off or in the "standby mode".

Please make sure that the system control settings for the current supply have
been adjusted correctly as described in Chapter 1.2.3.

If the current supply settings in the system control are incorrect, the MoData2
computer does not switch on itself automatically when the battery charger is
connected or it switches off after a short period of time. In both cases the Mo-
Data2 computer will not be charged.
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4.1.2 Charging details of the MoData2 interface

The rechargeable lead battery of the MoData2 measurement interface is com-
pletely charged within about 14 hours; however, after a charging time of 6 hours
the capacity already amounts to about 70 %.

Green / red charging LED

You may check the charging status of the rechargeable lead battery by monitor-
ing the green/red illuminated LED next to the "Charge / GPS" connector.

As long as the MoData2 measurement interface is inactive, the LED is illumi-
nated in red color during charging. It goes out as soon as the lead battery is
charged by 100 %, with the battery charger being connected.

When the MoData2 measurement interface is active, the LED is illuminated in

green color when there’s no charging or in orange color when the battery
charger is connected.

Note:

When the MoData2 measurement interface is active (e.g. during a voltage
measurement) and the battery charger is connected, only a float charging of the
MoData? takes places.

To charge the lead battery, you have to exit all programs using the MoData2
measurement interface (e.g. "NaMobil 3.0" or "IntMobil 3.0).
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4.2 Automatic battery monitoring

The charging status of the lithium ion and lead batteries is shown in the task bar
during the operation of the "IntMobil 3.0" and "NaMobil 3.0" programs:

For example:
| File Edit view Methode Sync Extras Help |
(unknown) | 24.02.2005 | Sample | 0 | Addition
meter | pon| poff| von| uoffupiff] comment |
0
Measure
[dstart Jfmmont 30 K49, mage, | B0 4:56 P

The example shows a charging status of 64 % for the (H)usky lithium ion battery
and of 99 % for the (M)oData2 lead battery.

4.3 Manual battery monitoring

You may also monitor the lithium ion battery of the MoData2 computer manually
via the: "Start" -> "Settings" -> "Control Panel" -> "Power" menu.

The battery capacity is shown as "Percentage of power left in main batteries":

Power Properties m
Battery |F‘Dwer Off|

Status:
Main Batteries Backup Batteries
Good Good
Lowye Liowe
Wery Low Wery Low

Main batteries were instaled on:  2/10/05 4:00 PM

/ Percentage of power left in main batteries:  679%
/ Total amount of time on main batteries:  1:39

This example shows a battery capacity of the lithium ion battery of 67 %.
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4.4 Power consumption and operating hours

MoData2 computer

The MoData2 computer is powered by a 7.4 V / 1,000 mAh rechargeable lithium
ion battery.

The average power consumption of the MoData2 computer amounts to about

100 mA when being switched on. When being switched off, the MoData2 com-
puter absorbs about 2 mA for data retention.

MoData2 measurement interface

The MoData2 measurement interface contains a 6 V /1,300 mAh rechargeable
lead-gel battery.

The power consumption of the MoData2 measurement interface varies between
75 mA for voltage measurements and up to 130 mA for resistance measure-
ments.

The operation of a GPS receiver (accessories) absorbs additional 75 mA (type:
Holux 210) or 150 mA (type: Fortuna U2).

Overall operating time

The average operating time of the MoData2 amounts to about 10 hours, de-
pending on the measuring method and temperature.

The rechargeable batteries’ operating time only lasts 5 hours in case of continu-
ous resistance measurements with a GPS receiver being connected, no matter
whether or not the GPS receiver is actively used.

We therefore advise against connecting the GPS receiver when performing re-
sistance measurements in order to extend the batteries’ operating time.
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5.1 MoData2 computer

Type:
Case:
Size:

Weight:

Ingress protection:

Screen:

Keyboard:

Operating system:

Processor:
Memory:
ROM:

Interfaces:

Modem:

Current supply:

Operating temperature:

Other:

03/05

Itronix fex21

Impact-resistant plastic

190 x 155 x 37 mm (D x W x H)
800 g

IP 65

6.5", 16 grayscale with backlight
640 x 240 pixel, touch screen

Fluorescent membrane keyboard (waterproof)
Windows Handheld PC 2000

Toshiba 129 MHz

32 MB

32 MB

2 x 9 pin serial port
infrared interface

V34 analog (installed)

Rechargeable lithium ion battery with a life of
approx. 10 h

-10°C to 50°C
Compact flash card (CF card) 64 MB (installed)
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5.2 MoData2 multi task converter

Case: Plastic
Size: 290 x 260 x 70 mm (D x W x H)
Weight: 2.25 kg (including MoData2 computer)

7.80 kg (complete system carry case)

Interfaces: 2 x 9 pin serial port
12 V charging socket (with internal isolation)
Terminal for synchronization or relay cable

Current supply: Rechargeable lead battery 6 V / 1.3 Ah with a life of
approx. 10 h
Equipment: MoData?2 including Itronix fex21

Stylus for screen operation
External 230 V battery charger
Synchronization cable
Transfer cable

User manual

Options: System carry case
"Sprint" carrying strap for maintenance
"Marathon" carrying strap for intensive measurements
External 12 V battery charger
GPS antenna with integrated receiver
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5.3 Measuring ranges and accuracy

The following tables contain details on the available measuring ranges, resolu-
tions and maximum deviations.

5.3.1 DC voltage measurement (Channels A, B and C)

Input impedance: > 10 MQ

DC voltage attenuation: 16.6 Hz / 60dB (factor 1,000)
50.0 Hz /100 dB (factor 100,000)

Measuring range Resolution Max. deviation
+ 1V 0.1 mv +05% +£0.5mV
+ 10V 1mVvV +05% £5mV
+100V 10 mV +05% +£10mV

No simultaneous measurement of the 3 channels, time difference between channels < 100 m

Measuring range Resolution Max. deviation
+ 1V 0.1 mv +05% +1.0mV
+ 10V 1mVv +05% =10mV
+100V 10 mvV +05% *20mV

Simultaneous measurement of the 3 channels, time difference between channels< 5 ms
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5.3.2 AC voltage measurement (Channel A)

Input impedance: > 10 MQ

Max. deviation

Measuring range Resolution
1V eff. 0.1 mv +20% 1mV
10 V eff. 1mVv +20% £10mV
100 V eff. 10 mVvV +20% £50mV

Frequency range 10 Hz to 120 Hz, cut-off frequency 800 Hz (3 dB)
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5.3.3 Micro voltage measurement (Channel A)

Input impedance: >1 MQ

Measuring range | Resolution | Max. deviation
+ 80000 pV | 1pv | +02% +5uv
AC voltage attenuation: 16.6 Hz / 60dB (factor 1,000)

50.0 Hz /100 dB (factor 100,000)

5.3.4 Current measurement (Channel A)

Measuring range Int. shunt Resolution Max. deviation
+10 mA 10 Q 1A +1.0% +5pA
+ 100 mA 30Q 10 pA +1.0% +=20pA

AC voltage attenuation: 16.6 Hz / 60dB (factor 1,000)

50.0 Hz /100dB (factor 100,000)

5.3.5 Current measurement (30 A current input)

Measuring range | Int. shunt | Resolution | Max. deviation
+30A | 0.01 Q | 1 mA | +1.0% =*=3mA
AC voltage attenuation: 16.6 Hz / 60dB (factor 1,000)

50.0 Hz /100dB (factor 100,000)
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5.3.6 Resistance measurement

Measuring method : Wenner, 2-pole or 4-pole

Measuring frequency : 128 Hz

Output voltage : max. 2Veff. 1 Kmeasuring range

max. 10 V eff. 10 K measuring range
max. 10 V eff. 800 K measuring range

Measuring Resolution -
Max. deviation
range (4-pole)
0.01Q 00Q - 99Q +10% *0.05Q
1K 0.1Q 1000Q-1999Q +10% =050Q
10 200Q -999Q +1.0% +5Q
10 Q 0.00KQ - 0.99KQ #1.0% =+ 500Q
10K 100 Q 1.0KQ - 99KQ +10% +1000Q
10Q 0.00KQ - 9.99KQ +1.0% *0.1KQ
800 K 100 Q 10.0KQ - 999KQ +1.0% +0.5KQ
100 Q 100.0KQ - 1999KQ +1.0% =1.0KQ
1KQ 200.0KQ - 7999KQ +1.0% +5.0KQ
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5.4 Terminal assignment

1: Charging voltage GND

2 : Charging voltage + 12 V

3: GPS supply GND

4: GPS supply +5V

Charge / GPS

2 . Potential-free contact

3 : Potential-free contact

4 : External synchronization

5: External synchronization

Relay / Sync

03/05 IntMobil 3.0 63



Technical Data

64 IntMobil 3.0 03/05





