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Dear Customer,

Congratulations on your purchase of KELLER Data Loggers DCX, the
next generation Data Logger!

Before installation and use of your new device as per your requirements, it is recommended that you
read these instructions carefully. They contain important information for successful operation of the
KELLER Logger DCX 4.0 software.

Sections in the manual:

- Table of contents

- Installation instructions (Data Logger)

- Installation of the software

- Configuration of the Data Logger (Writer / WriterWL)

- Read-out of stored measured values (Reader)

- Processing of measured values read (Modules)

- Appendix (Sample application, Pressure Conversion Table, Messages)
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Installation of Data Logger DCX

Dip pipe installation (DCX-22 AA, DCX-22 SG and DCX-22 VG)

Revolution in level metrology:

Gone are the days of the costly measuring stations at the lakes and rivers. The new generation of
level measuring stations presents itself inconspicuously and vandal-proof and can be set up at
considerably lower costs compared to conventional systems. Here is an application example at a
barrage:

W The dip pipe is firmly mounted at the measuring place. If the dip pipe is being sunk

into the ground, openings have to ensure that water can enter the pipe.
. | !

The level sensor, connected by a cable to the electronics housing, is immersed into
the pipe. The housing incorporates the electronics, the battery and the air pressure
sensor.

4| The electronics housing is mounted onto the end of the pipe.
| The protective cap of the interface must be cleaned from dirt and water prior to
removing.

Via data cable, a Laptop is connected to the system on site. The stored measuring
values with the programmed parameters can now be read out or the instrument can
be reconfigured.

‘| The system is set up for a wireless data transfer via modem.
A vandal-proof metal cap mounted at the end of the system prevents unauthorised
access.

The level sensor and the electronics housing form a leak-proof unit and are thus
protected against flooding and brackish water.

Warning!

A check of pressure offset values is recommended after each installation with resetting if necessary
(see Set Pressure Offset in the description of Writer/WriterWL)!
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Additional recommendations:

- The battery capacity is not measured but calculated from the average current used. If the
battery is replaced, as also upon Power-On-Reset, the display will be reset to 100%. A battery
replacement is recommended if the battery capacity indicator displays a status of less than
30%. Continued read-out of large volumes of data is thereby guaranteed. (During read-outs,
the battery status indicator is not updated, consequently it is possible that a critical battery
condition may not be recognized or may be recognized too late).

- The measuring head should be checked at least once a year for dirt.

Installation of the KELLER Logger DCX 4.0 software

System Prerequisites:

Processor minimum Pentium 75 MHz

Screen resolution minimum 1024 x 768

Main memory minimum 16 MB RAM

Free disk space minimum 20 MB recommended

Serial Port 1 free serial port for communication with the Data Logger

Operating system (tested) Windows9x, Windows NT, Windows 2000, Windows XP

Installation of the software

On our homepage www.KELLER-druck.com you will always find the latest version of the Logger DCX
software.

Double-click the file "LoggerDCX4-xx.exe” to start the installation program.
On the first screen, you can make your choice of language to be used during the installation.

In the third screen, the Destination Directory can be specified (Default: "C:\Program Files\KELLER
Druckmesstechnik”).

Choose Destination Directory ll

Setup will ingtall Logger DCX to the following location.
To ingtall to this location, click Mest.

Ta install to a different location, click Browse and select anather
lncation.

“f'ou can choose not o install Logger DG by clicking Cancel to
exit thig installation

Install ta
’7 C:A\Programme’t.eller Duckmesstechnik Browse |

Cancel |
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Under Install Type, you may choose the type of installation:

Typical and Compact:
Custom:

Install Type

Select the type of installation you prefer, then click Mext.

required optians.

*r'ou can choose the options ta install.
Fecommended for advanced users.

{~ Typical Fragram will be installed with the most
common optiong. Recommended for most
LSErs.

" Compact Frogram will be ingtalled with the: minimum

KELLER

Default installation without additional modules

Installation of additional modules WISKI-Conversion and Overstort

x| Select Components x|

Install ta
’7 C:A\Programme’keller Duckmesstechnik

Browse |

Select the components you want to install, clear the components
you da not want to install.

Application Files
WwSKI-Conversion
Owerstort

r— Description
Files required to run the application

Lhange... |

r Install ta

C:A\Programme’keller Duckmesstechnik

Browse |

Space available: 1'334'888 K

Space required : 8'636 K

Back I Mext I

Cancel |

Back I Mext I

Cancel |

Finally, you can specify the Program Folder to be created under Programs in the Start menu.

Select Program Folder

the Existing Folders list. Click Mext to continue.

Program Folder:

Setup will add program icons to the Program Folder listed below.
“I'ou may type a news folder name or select an existing one from

x|

KELLER Logger DL

Existing Folder:

Autostart

Borland Delphi 5
FineFrint

GP-nstall

Irfariview

Java'w'eb Start

Keller

KELLEFR Logger D2+ 4.0
Microchip MPLAB
Microzoft Web Publizhing

|

Back I Mext I

Cancel |

Files installed

KELLER Logger DCX 4.0 for Windows consists of the following files:

- Writer (general configuration)*

- Writer WL (configuration for water level sensors)

- Reader (Reader program)
- Viewer (Display program)

- Air pressure compensation (Air pressure compensation module)
- Water level converter (module for conversion to water level values)

- Text-Converter (module for generation of text data)

- WISKI-Converter (module for conversion into ZRXP / CSV — Format (D))

- Overstort (module for generation of an Overstort report (NL))

* Non-water level applications such as the rain logger are configured with the Writer.

Operating Manual for Logger DCX 4.0
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The KELLER Logger DCX 4.0 software package

The software consists of three main programs and additional modules.

Both the configuration programs Writer and WriterWL are used to read and update the settings of the
connected device, as also to start and end recording. WriterWL configures devices for water level
applications, while the Writer is used for making general recordings.

The Reader gives an overview of all records present in the connected device, and reads in the records
selected. Each record read in is stored in a separate file with the suffix ".idc". These files can be read
by all modules for further processing or display.

Each module can be either executed directly from the Reader, or as a separate stand-alone program.

(The desired module can be found in the program folder created during installation).

The configuration program (Writer / WriterWL)

These programs are used for the configuration and starting/stopping of recordings as desired. Since
the only difference between these programs is the water level configuration feature additionally
provided in WriterWL, it is the latter's operation that is primarily described in detail in this manual.

EWriter - Waterlevel i im] 5
File Port-Setup  Settings Options  Modem  Info
Channels to record Device tupe Start-Time Actual Value:
¥ F1-P2 [Fressure Sensor 1 - Sensar 2] IVented Gauge [VG] j Iat time event j ID‘I .01.2000 j IDD:‘I E:40 j‘
[ P1 [Pressure Sensor 1] B ) ¥ Sunchronize Time with PC-Clack now
P2 [P 5 2 OrYErsion ko
o i 1! Tessure Senzor 2 ; b [Pz =
=T Temperaiure] IHE'th of water (] j ¥ Use fixed S ave-lnterval [dd hh:mm:zg] IU_E IUU:U5ZUU j‘
[~ TOB1 [Temperature Senzor 1) Online |
| O ey Sewses 4 Start condition at installation  Length [m] [¥ Start Record at Event ——
Uit
‘;atr?cgﬁition ﬁ;:;u?e-d IInstaIIation Depth [B] j IU.UUU Event Detect Interval [hi:rrmzs] | 00:00:10 Z‘ Pressure I bar vl
t inztallati | Height of wellhead = I vl
el B abeég\,e soe;vleeve??.&] ID-DDD ¥ Recording-lnterval after Event [hh:mmss) 00:00:70 Z‘ Temp. t
Earth I I ;a Length 1™ T
S:[[face Offset 0.000 Build Mearvalue with <" Measurings of 15 Interval * 1 g
Ewent Ch Wall [bar] Battery-Capacity
“water density (ka/m3) |EE |saveif deaCh>van x| [F1Pz =] [1.000 3%
Calculate water density | ¥ endless [circular memory)
Device-ldentity [for Filename)
Wi ater -
i ITnggerTest ml
Comment
;I wiite Eonfigurationl
e
_____________________________ ID 5.5 - Version 3.10 -] Canesl |
Fieference- 3N 5_
line of sensor PC-Time: 15.07.2003 17:46:45 J
Device-Time: 158.07.2003 17:47:19 a
B i Memary: 1 MBit LI o5& |
|state: Record stopped [ 15.07.2003 17:47:42
WriterWL
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Initialization

The Data Logger DCX needs to be initialized before communication can be established with it. This
can be done by clicking Read Configuration. If a device is present, its settings are read in and
displayed in WriterWL. The device type, serial number, device time and PC time as well as the (total)
memory available in the device are listed in the status window. The status bar shows the current
recording status as well as the current time.

The menus

File

Save configuration: The current configuration is backed up to a file (*.cfx)

Open configuration: A saved configuration file is opened and loaded.

Exit: Exit the program

Port-Setup

Port Selection of the serial interface

Modem: Upon activation, the communication protocol for data transfer via a modem is
negotiated.

Settings

Editing the device identity:

On this screen you may enter a description (max. 63 characters) by which the device can be uniquely
identified. This identification, along with the current date/time and index, is used to form the name of
the file that the reader creates after reading in recorded data.

Mew Device- dentification [max. 63 Characters) Pressure F1
TestID 123 Actual Yalus ID.981 bar
Mew Yalug IU biar

Mat valid characters: ES R Set to Mew Value | Set Factary Zero |
ok | Cancel | Pressure P2

Ch il be waritten to the device at I
anges will be wiitten to the device a Betual Y alus 0.958 bar

"frite Configuration
HewYalue IlJ bar
Set ko Mew Walue | Set Factory Zero |

Pressure P1 and P2

It is possible to recalibrate the pressure offset of the NewYalue R
existing sensors. This can become necessary if, for
example, the original values do not tally exactly due to the
measuring setup. Either an individual sensor, or both
sensors simultaneously if installed, can be set to a new iR AEER |
value.

Setting the Pressure-Offset:

Set P1 and P2 to Mew Value |

To reset a sensor to its factory setting, click Set Factory Zero respectively.

To update the pressure values displayed, click Read Act Value(s).
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Options

Configuration

—iBi i

I Units | Qhannel-Names' Modem'

Larguage I English j
v Autodetect Seral-Ports I4 j'

[Changes will take effect when vou restart the program |

¥ Show picture

Ok Cancel

General:

Setting the program language, activation/deactivation of auto detection of existing serial ports
(changes will take place only upon program restart), and showing/hiding the picture.

Units:

The number of decimal places for the predefined units of pressure, temperature and length is specified
here. In addition one user-defined pressure and length unit each can be specified, with details about
conversion factors and decimal places.

Channel-Names:

The user can customize the descriptions of individual channels as per his requirements.

Modem:

This page is needed for specification of a telephone number and additional initialization commands.
The information entered under General, Units and Channel Names is reflected throughout the

KELLER Logger DCX 4.0 program!

Modem

Connecting: ~ Connect to a modem by dialing the previously recorded telephone number and
initialization commands
Disconnecting: Disconnect from the modem

Info

Information about the software version and contact details for the company KELLER AG fur
Druckmesstechnik is displayed.

Clicking OK causes the values specified in the WriterWL to be updated and the configuration screen to
be exited. CANCEL causes return to the main program without saving any changes.
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Configuration functions

Channels to record

Here, the channels to record are selected by checking off the corresponding boxes:

P1-P2 Pressure Sensor 1 — Pressure Sensor 2
P1 Pressure Sensor 1

P2 Pressure Sensor 2

T Optional temperature sensor

TOB1 Temperature Sensor 1 (Top of bridge)
TOB2 Temperature Sensor 2 (Top of bridge)
Start time

Specifies the time at which the device goes into recording mode at the earliest.

- at "write configuration”. starts recording mode after Write Configuration
- at time event: starts recording mode at the time set

If the option Synchronize Time with PC-Clock is selected, the current PC time is written into the device
during Write Configuration. Multiple data loggers can simultaneously each be set to the current time
with this function.

Use Fixed Save-Interval

If this option is selected, the selected channels are recorded continuously at the interval specified in
the time field. The maximal settable interval depends on the device version and is either 18 hours, 12
min, 15 sec, or 99 days, 23 hours, 59 min, 59 sec.

Start Record at Event

When this function is activated, the selected channels are recorded only if a definite event has
occurred, for example, pressure exceeds *-or-* drops below a selectable pressure level, change in
pressure greater than a selected value, etc. The following additional functions appear when this option
is selected:

Event Detect Interval

In order to be able to detect an event, the device must read the current value at regular intervals and
compare with the selected event value. These regular intervals are specified in the time field. The
maximum interval is 18 hours 12 minutes 15 seconds

Recording-Interval after Event

After event detection, it is possible for recording of measured values to take place in another interval.
This parameter is set in this function and is independent of the value specified in Fixed Save-Interval.
The maximum interval is 18 hours 12 minutes 15 seconds

Example:
By enabling these functions, a device can be configured, such that every 30 minutes (Event Detect
Interval) the current measured value is compared with the selected event value, every 2 hours (Fixed

Save-Interval) a control recording is made, and as soon as the event has occurred, values are
recorded after an interval of 1 minute. (Recording-Interval after Event).
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Building Mean value after X measurements at 1 second intervals

This function enables the averaging over "X" measurements at intervals of one second each.
Recording is initiated only after the average has been determined, even if the recording interval
chosen is smaller.

For example, "Recording interval after event” = 1 second, X = 5:A measured value is recorded once
every 5 seconds.

Event

Following events / startconditions can be selected as conditions for recording:

- Interval (continuous recording without startcondition)
- Onat Val1, Off at Val2 (recording above resp. below a certain level)
- Save if delta Channel > Val1 (recording on changing of the signal)

- Start recording if Channel > Val1 (Start recording above a certain level)

- Start recording if Channel < Val1 (Start recording below a certain level)

Interval

In addition to Building Mean value after X measurements at 1 second intervals, this function is
meant to record the meanvalues of the selected channels.

Recording is done at a fixed interval independent of Fixed Save-Interval. If Recording interval after
event has been selected in addition to Event Detect Interval, the smaller of the two intervals shall
always apply.

On at Val1, Off at Val2

- If Val1 < Val2 respectivly recording below a certain level

Recording takes place if the measured value of the channel where event-driven recording is
scheduled is less than Val1, until the measured value is greater than Val2. (Hysteresis = Val2-Val1)

- If Val1 2 Val2 respectivly recording above a certain level

Recording takes place if the measured value of the channel where event-driven recording is
scheduled is greater than Val1, until the measured value is less than Val2. (Hysteresis = Val1-Val2)

On if Ch < Val1, Off if Ch > Val2 On if Ch > Val1, Off if Ch < Val2

Val1 < Val2 = Recording Val1 2 Val2 = Recording
= measured Value - - - =measured Value

Ch
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Save if delta Channel > Val1

Recording only takes place if the measured value of the channel where event-driven recording is
scheduled is greater by Val1 than the last recorded value. After Write Configuration a reference
value will be recorded.

Recording if delta Ch > Val1

= Reference measuring
= Recording
= measured Value

D
70 Yvan
AR S

AL

S
v} valt

\

Start recording if Channel > Val1

Recording is started as soon as the measured value of the channel where event-driven recording is
scheduled is greater than Vali1.

Start Recording if Ch > Val1

= Recording
- - - = measured Value

Start recording if Channel < Val1

Recording is started as soon as the measured value of the channel where event-driven recording is
scheduled is less than Val1.

Start Recording if Ch < Val1

= Recording
- - - = measured Value
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Endless (circular memory)

This function is enabled by the user for continuous recording by the device. That is to say, earlier
values get overwritten when the memory is full. Without this setting, the device stops recording when
the memory is full.

From the following table, we can see what the approximate data volumes and recording times are:

1 MBit 2 MBit
Interval Number of | Number of measured Recording Number of measured Recording
channels |values per channel time values per channel |time
1 second 1 28560 8 hours 57232 16 hours
1 second 4 7140 2 hours 14307 4 hours
10 sec. 1 28560 80 hours 57232 160 hours
10 sec. 4 7140 20 hours 14308 40 hours
1 min. 1 14280 10 days 28616 20 days
1 min. 4 6120 100 hours 12264 200 hours
10 min. 1 14280 100 days 28616 200 days
10 min. 4 6120 43 days 12264 86 days
1 hour 1 14280 1.6 years 28616 3.2 years
1 hour 4 6120 0.7 years 12264 1.4 years
8 hours 1 14280 13 years 28616 26 years
8 hours 4 6120 5.7 years 12264 11.4 years
Note:

The amout of memory available in the connected device (total), is displayed after Read Contents in
Reader and after Read Configuration in Writer / WL.

The difference in data volumes and recording times are due to the storage structure. Time intervals up
to and including 15 seconds can be saved along with the measured value, larger intervals need as
much extra storage space as a measured value.This structure enables data to be recorded at various
points in time, and not only continuously.

Device-ldentity (for file name)

Display of the device description, which can be specified by clicking the menu command "Edit Device
Identity".

Comment

Entry field for any desired comment which will be written to the device after Write Configuration is
clicked.

Actual value

If the Online function is activated by clicking Online, this field displays the current value of the
selected channel. Updating takes place every second. In online mode, the recording status and
memory status (in the status bar) as well as the battery capacity display are updated. It is likewise
possible to display the current height to the desired length specification, taking into account the water
level configuration settings.
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Device type

The type of connected Data Logger is indicated under Device type:
- sealed gauge, air pressure compensated in each case (DCX-22 VG and DCX-22 AA)
- absolute (DCX-22 SG), air pressure must be compensated separately (see Airpressure-
Compensation-module)

Conversion to

Recorded hydrostatic pressures can be converted into length values as per the water level
configuration settings. This conversion is carried out by means of the module Waterlevel-Converter.

Height of water above water level sensor (e): AtoD: etoq:

- Linear measure (e) from the water level sensor to the Start D':l'ln':!'t":'” M‘?asure'j
water surface. The height (e) is directly determined --‘itl-'rjgt?-@t-'qq--- -
from the hydrostatic pressure, the density of the

medium and acceleration due to gravity.

E arth
zurface

Depth to water (f):
- f=B-e=C+D-e

Height of water above sea level (g):

- g=A-f=A-(B-e)=A-(C+D-¢e)
W ater
surface

1ol

Starting conditions at installation

Height of wellhead above sea level (A):
- During conversion to "Height of water above Sea D
Level (g)", the height of the wellhead above sea level
must also be specified. Any other desired reference
point may also be used. ¥ L
If the sea level, or the reference point selected Eﬂ‘iﬁ:;:;m
instead, is located above the well head, the value
must be entered with a negative sign.

Installation Depth (B):
- This value must be determined at sensor installation. It should correspond to the length from
the upper edge of the wellhead to the sensor-membrane. The membrane is identified by a
mark on the sensor.

Depth to water. (C):
- If this start condition is selected, the sensor measures the water height above the sensor (D)
at the start of the recording Write Configuration and uses the value entered here to
determine the installation depth of the water level sensor. (B).

Offset:

- Offset is a freely selectable value (positive or negative) which is added to the length
calculated. The default value is 0. For example, by giving a value for Offset, the distance
between the upper edge of the wellhead and the earth’s surface can be specified and
therefore taken into consideration during the calculation.
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Water density / Calculate water density

KELLER

Entering the water density (for example. fresh water (20 °C) = 998.2 kg/m3)

If the user does not know the water density, the software supports its calculation:

By clicking Calculate water density the following screen appears.

For the calculation we need the installation depth
(B), the depth to water (C) as well as the current
pressure value (D). The air pressure must also be
entered if the device does not compensate for it. If
the air pressure is not known, the sensor can be
taken out of the water and the air pressure can be
read out by clicking "Current value (P1)”.

Calculations take place according to the following
formula:

Current value (D)
water density =

(B - C) * 9.80665

All conversions into water level values are made
with a constant value forgravity:
g =9.80665 [m/s7].

Clicking on Calculate starts the calculation. Click
OK to update the values in WriterWL and exit, or
click Cancel to return to the main program without
saving any changes.

Warning:

Calculate Water density

Flease fill in the fields "Installation Depth [B]" and
"Diepth bo water [C]"

The water density will be calculated with this farmula:

Actual value (D)

[B - C]* 9.80665

Water density =

Ingtallation Depth [B) |5 m
Depth ta water [C] IE| m
Actual Value [D] II:I bar
[¥ Subtract airpressure from actual value

Air-Pressure II:I mbar/hPa
IEI—

Calculated W ater density [ka/m3]

(1]:8 | Cancel |

The correctness of the calculated water density is wholly dependent on the correctness of the depth
figures. It is recommended that the sensor be located in a minimum depth of 3m of water.

Set User-Values (only in Writer)

This dialog box enables the entry of 7 user-defined values: for
example, installation depth, water density, height above sea

level, fixed coefficient, etc.

These values are written into the file created by the Text-

Converter if desired. This file can then be imported to

Microsoft Excel and a macro can be created by the user to

further process these values.

Operating Manual for Logger DCX 4.0

KELLER AG

Uservalue 1 IU'UDD
Uservalus 2 ID'DDE|
zervalue 3 ID'DDD
Uzer-value 4 IU'UDD
zeralue 5 ID'DDD
ey alue B IU'UDD
Useralue 7 ID'DDE|

Changesz will be written to the device at
""write Configuration''
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Operation of Writer / WriterWL

Units
Fixed units
Pressure Bar | mBar mWs PSI Pa [kPa|MPa| mmHg | ATM
Temperature °C °K °F
Length/height m inch foot yard

zerdefined units
Text Corvversion Floatingpoint

Pressune Iian 1 bar = |2E|-E‘2 inHg |3 "I
Length Iu:m i mi = I'IEIEI.IZIIj - IE

Sample specification of user-defined units on the configuration screen

The units set in the main window are used in all further dialog boxes.

Read Configuration

Initialization of the connected data logger is commenced by clicking this button.
Stop Record

Clicking this stops any recording already started.

Write Configuration

By clicking this, the configuration settings are written out to the connected device.

The status of the recording can be checked in the status bar by going into online-mode immediately
after Write Configuration.

Example: Recording stopped >> recording ready >> recording started (provided the start-event has
occurred).

Cancel

Communication with the connected device is broken off.
Exit

The program is exited

Warning!

Don’t ever forget to initiate the recording by clicking on "Write Configuration™!
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The Reader program (Reader)

All recordings available in the device are listed by means of this program. Each recording selected is
read out of the device and stored in a separate file. Depending on the selection of executing modules,
these files are either further processed or only displayed. The files can also be processed later with
the help of the individual modules.

Breace I

File Port-3etup  Cptions Modem  Info

- KELLER

Mumber Start Percent of kermony
D 1 11.07.2003 17:0&6:02 a.n
D Z 11.a7.Z003 17:01:10 a.n
O 3 11.07.Z003 1lE:09:35 a.n
D 4 17.04.E003 1lE:EG: 46 0.6
O c l6.04_Z002 l4:17:20 0.0
D & 09._04.Z003 17:57:46 Q1.3
O 7 09042003 l&:40:36 0.0
D g 09._ 04,2003 l&:40:11 a.n
O a 05_04_ 2003 l&:39:E53 0.0
D 10 09._ 04,2003 l&:39:28 a.n
D 11 09._ 04,2003 l&:3z:09 7.5
Read Record(=)

Device-ldentity [for Filename]

ITriggerT ezt Canze| |

Axailable Modules todules to execute [in thiz order] | Batteny-Capacity
Airpressure-Compenzation iewer | gz |
Overst.-Aeport - Test-Corverter
Wiewer
W SKI-Converter y
WiL-Conwverter
T ext-Corverter

Clear all |
ID 5.5 - Version 3.10 -]
SMNE
PC-Time: 16.07.2003 03:44:55 J
Device-Time: 16.07.2003 03:45:35
kemony: 1 MEBt
LI Claze |
\State: Record stopped | 16.07.2003 03:45:25
Initialization

Before communications with the Data Logger DCX can be established, the latter needs to be
initialized. This is done by clicking on Read Contents. If a device is present, a table of all stored
recordings is displayed. The device type, serial number, device time and PC-time as well as the (total)
memory available in the device are listed in the status window. The status bar shows the current
recording status as well as the current time.
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The menus
File
Exit: Exit the program
Port-Setup
Port: Selection of the serial interface
Modem: Upon activation, the communication protocol for data transfer via a modem is
negotiated.
Options
Configuration
RT=TEY
General |Mgdem|
Language IEninsh j

W Autodetect Serial-Ports I4 ]'

[Changes will take effect when pou restart the program 1]

[~ Delete temporamy created filles at the end of the program

Cancel |

General:

Setting the program language, activation/deactivation of auto detection of existing serial ports
(changes will take place only upon program restart). Another option is to delete all the "*.idc"-files
created when the program is exited. This should be set only if the memory available is very low.

Modem:
This page is needed for specification of a telephone number and additional initialization commands.

Modem

Connect: Connecting to a modem by dialing the previously recorded telephone number and
initialization commands
Disconnect: Disconnecting the modem

Info

Information about the software version and contact details for the company KELLER AG fiir
Druckmesstechnik is displayed.
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Read-out of stored data

After initialization, a list of all available recordings is displayed.

Every recording is shown with a selection check box, a sequence number, start date and time, as well
as memory used as a percent of total memory.

The recordings to be read can be selected by checking off the box next to the recording number.
Various modules can be selected for the display or further processing of the data. The list "Modules to

be execute (in this order)" is built by clicking ">>" and "<<" and reset with "Clear All". The same
module can be invoked multiple times (see illustration).

Axvailable Modules Modules to execute [in this order)

Airprezsure-Compenzation "igwer
Owerst -Aeport

Text-Canverter

Lo | Adrpressure-Compensation
WSK]-Converter . WL-Converter

WL-Converter Text-Converter
Text-Carverter Wigwer

Clear all |

After selecting the recordings to be read out and modules to be executed, the read-out procedure is
initiated by clicking Read Record(s).

For each recording read out, a file is created with a filename based on the following pattern:
"(Device ID+date+time+Index).idc"

The files are saved in the directory "CommonData" created during installation. This is located in the
destination directory (Default:"C:\program files\KELLER Druckmesstechnik”) specified at installation.

Thereafter, all selected modules in the list are executed one after another. Depending on the module,
the user may asked to provide additional details (see module description)

Setting a mark

If a recording that was not yet stopped is read out, (only possible for recording No. 1) the following
dialog window appears:

Message Record active

‘T'ou want to read out an active record. Do vou like to set a mark?

IF a mark, is zet, the nest time you read out, vou get only recorded
walues zince now.

Dan't zet a mark

If a mark is set, a new recording starts. This means that at the next read-out of the active recording
(only No. 1) only data recorded after the mark was set is included in the read-out.
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Description of individual modules

Each module can be directly invoked from the reader (data is transferred automatically). If the module
is invoked directly, the file to be processed can be read by clicking "File — Open...”.

Airpressure-compensation (Airpressure-Comp.)
In this module one or more (if invoked from the Reader) files are compensated for air pressure. The air

pressure is taken either from a previously created "*.idc” File, or a fixed air pressure (constant) is used
for compensation.

If the air pressure data file read in contains measured values from a device of the type DCX-22 AA,
then Channel P2 is the "Channel with airpressure”.

i nwpressure-compensation eIE

File ©Cptions Info

- KELLER

f+ Read airpressure from file

[Test-Sonde_20,06,2003_15,06,12_00.IDC . |

Channel with airprezsure P2 s

{ Afrpressure iz a constante
|

File[z] bo compenzate with airpressure

TriggerT est_16.07.2003_09.50,44_00.10C
TriggerT est_16.07.2003_08.50.44_01.10C
TriggerTest 1607 2005_08.50.44 02100
TriggerT est_16.07.2003_02.50,44_03.10C

Druckmezstechnik \CommonD atahTriggerT est_16.07,2003_03.50.44 03.10C :I
Files
R ead Airpreszure-file C:\Programmehk.eller
Druckmezstechnik \CommonD atahT est-Sonde_20,08,2003_15,0612_00.10C o
= 0se |

Click Convert to compensate each file with the selected air pressure.
Warning!

No new files are created, instead the values in the current files are overwritten. In addition a mark is
set preventing a second airpressure compensation.
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Conversion to Waterlevel values (WL-Converter)

Since the data logger pressure values are always measured and recorded in bar, this module is
necessary for conversion to water level values. The configuration settings specified in WriterWL are
re-displayed for verification.

i W -Converter 0] x|

File Options Info

- KELLER

Device tupe
I"-.r"ented Gauge (V&)

Conversion ko

|Height aof water above Sea Level [0]

Start condition at installation Length [m]

IInstaIIatiDn Depth [B] |1 oo
Height of welhead

above sea level [A] I':'-':":":":I
Offzet [0.0000

Wi ater density (ka/m3) IHE‘E-EU Cloze |

Read file C:\ProgrammetF.eller ﬂ
Druckmezstechnik \CommonD atah T est-Sonde_20.06,2003_15.06.1

2_00IDC
[

Clicking Convert leads to all measured values being converted into water levels. The unit for
converted values is always meter (m).

Warning!

No new files are created, instead values in the current files are overwritten. In addition a mark is set
preventing a second calculation of water level values.
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Creation of text data (Text-Converter)

For display and/or further processing of measured values if required, conversion into a text file is
necessary. This module creates such a file in tab-delimited format with the suffix ".txt". The file can be
opened with any desired editor. It is however recommended that the file be imported into a commonly
used spreadsheet program such as Microsoft Excel for a better overview.

—iix]
File Cptions  Info
=F KELLER
|
¥ wiite specified channel-names and units into File
[v Wwiite only recorded channels into File v Wit Useralues inta File
Chantnel-Hame Unit Canversion Decimalpt. M arme
Channel 0 |Fressure Sensor 1 - Sensar 2 jbar = |1 E User¥falue ] |Uservale T
Channel 1 |Pressure Sensor | Ibar =l I'I |3 Useralue 2 ILlser-VaIue 2
Channel 2 IF'"ESS“[E Sensar 2 Ibar j I'I |3 Userialue 3 ILlser-VaIue 3
Chanrela | Temperature It = | [1 Useriiaus 4 |Jservalue 4
Bzl € |Tempelature Sensor 1 |°E j |‘I |1 Uservalue & |L|ser-VaIue 5
(e |Temperature Senzor 2 I“E j I‘I |1 Userialue & ILlser-VaIue 3
Charel & IEhanneI b I I ID j Useralue 7 ILISEr'\'fE'lu'3 li
Chanpel7 |Channel 7 | | [0 =]
[Charine! B |Channel & I I IU j V¥ ‘Wiite specified separatars into File
Channel 9 IEhanneI J I I ID j Dec.-Separator I j|12'345
Channel 10 IEhanneI 1 I I ID j
Gharned 1) |Channel 11 | | [0 =] Mk IW
Charinel 12 |Channel 12 I I ID j Tirme-5 eparatar |3 ﬂID&D&DS
Gharmela |Channel 13 | | [0 = | Mask [l o
Channel 14 IEhanneI 14 I I ID j Date-Separator I ﬂIDS-SEP-zDD2
Read file C:\Programmetk eller Druckmezstechnik \Commonlatah04,12,2002_03,58 45 00.10C d Create Filefs] |
LI Cloze |

The user has several options:
Write specified channel-names and units into File:

- To extract a smaller set of data, specific channels can be selected.
- Other units can also be specified. A user-defined unit can be specified under "Options —
Configuration — Units", which will be applied to the entire KELLER Logger DCX 4.0 — package.

Write only recorded channels into File:

- The Data Logger was designed for recording 15 channels (at present a maximum of 7
channels are implemented). If this option is not selected, all 15 channels are written out,
whether they contain data or not. Due to this fixed assignment, a user macro or other program
can always access the desired measured values. If this option is checked off, only recorded
channels are written to the file.
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Write User-Values into File:

Specify whether user-defined values created with the Writer are written into the file. Each
value can also be given its own description. This description can in turn be used by a user
macro or program to read in the required values.

Write specified separators into File:

Since number, date and time formats are country-specific, they have to be localized, which
can be done using this option. The user can choose the desired character from an existing
drop-down list, or specify another character. The mask used for the date and time formats can
be changed (e.g. from dd.mm.yyyy to yyyy.mm.dd). Short or long nhames can also be selected,
depending on the number of characters (mmm= short form of the month e.g. Sep., mmmm =

month written out fully e.g. September).

On clicking Convert the user is asked to change or confirm the default file name. The default file
name is based on the following pattern:

"(DevicelD+date+time+Index).txt" - date and time that the text data was created!

Upon clicking Save, the file is created.

F Microsoft Excel - 16,07,2003_08,59,21_01.txt =10l x|
J@ Dabei Bearbeiten Ansicht Einflgen Format Extras Daten Fenster 7 Acrobat == =]
DSHSRY 1Y -~ @z A8l MBERRED v =3 5.2
E58 | =| 226
& | B [ C | D | E

| 1 |Record-Data of KELLER Device SM: &
| 2 |Device-ID: 5.4
| 3 |Device-“Yersion: 245

4
| 5 |Compensated Pressure- and Temperature-Range(s):
| B |P1 min / max (bar): 07 1.7
| 7 |P2 min / max (bar): 07 1.7
| 8 |TOB1 min / max (“C): 0 50
| 9 |TOB2 min / max (°C): 0 a0

10
| 11 |Record-Startdate- and time: 04.12.2002 00:00:21

12
| 13 | Comment:
14 |-
115 |
| 16 |User-Values:
|17 |UserValug 1 182588 5
| 18 |User-Value 2 ]
| 19 |User-Value 3 ]
| 20 |UserValue 4 ]
| 21 |UserValue 5 ]
| 22 |UserValue B 955
| 23 |UserValue 7 a0
24 |
| 25|
| 26 | Channel Pressure Sensar 1 - Sensor 2 Pressure Sensor 1 Pressure Sensor 2 Temperature Sensar 1
| 27 |Unit bar bar bar °C
| 28 |04.12.2002 00:00 0.013 0.9&1 0.994 27
| 29 |04.12.2002 00:00 0.013 0.9&1 0.994 228
| 30 |04.12.2002 00:00 0.013 0.98 0.994 27
| 31 04.12.2002 00:00 0.013 0.981 0.9594 228
| 32 |04.12.2002 00:00 0.013 0.98 0.954 27

33 |04.12.2002 00:00 0.013 0.9:1 0.9594 228 =
W [4]» ¥} 16,07,2003_08,59,21_01 |4]

Bereit | & [ [ 4

Sample file created using the Text-Converter, displayed in Microsoft Excel
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Display module (Viewer)

This module is used for displaying the measured values read out. The user can select the following
options to customize the view:

- Channels to be displayed

- Pressure and temperature units

- Zoom in and zoom out of the graph

- Display of cross-hair, grid and legend

- For better viewability, the pressure values can be inverted and displayed. This is especially
recommended for files with water level values (virtual representation of the water height).

Under "File — Save as Bitmap..." the graph is saved in the default format (*.bmp).

The status bar displays the x- and y-values per unit respectively.

E\"iewer - File: TriggerTest_11,07,2003_17,36,21_00.IDC _|E||i|
File Cptions  Info
[¥ P1-P2 [Pressure Sensor 1 - Sensor 2] [bar] ¥ P1 [Pressure Sensor 1] [bar] [¥ P2 [Pressure Senzor 2) [bar]
I~ T [Temperature] v TOB1 [Temperature Sensar 1] [°C) [+ TOBZ [Temperature Sensar 2] [°C]
Ltz

1.000
. - P12
] o2 g - P Pressure Ibal 'l
: ' P2 | |
Temp. C i

[ 3 5 - TOBE1

[ 258 Zoom [h |
237 e‘\ Zoom Jut |

[ 237 il
¥
|25 6
| "'4:"|:|
[ 23 5 il
::] [ o5 5 [ Crozs-hair
bl | ! 234
. r".! 'I I | | _"l ri i . ¥ Show Legend
P ' 14 : 1 5
o000 - -l : 1 = | 1 --- [ [ Invert Press.
09.04 03 16:35:00 Cloge |
[0 [v: o [ o Y

¥ Clicking this button resets the display to its starting state.
-Il-+-ll-
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Files with water level values:

If a file with converted water level readings is displayed, in older versions of the viewer, the pressure
unit cannot be changed thereafter. This is indicated by the display of unit details [m] alongside the
pressure channel.

v P1-P2 [Pressure Sensar 1 - Sensar 2] [m] v P1 [Pressure Sensar 1] [m] [~ PZ[Fressure Senson 2]
[~ T [Temperatire] [+ TOB1 [Temperature Sensar 1) [C] [~ TOBZ(Temperature Sensar 2]
. : . ritz
' : . - P1-P2
0,00 1———————t——————.|— j—r———ﬂr o |-Pl Pre&surel "I
i I l P IR AT B Li=ZIN [‘c =]
ABO g |h’|- .ia':'.""n..l.'}ﬁ'i-'j" Ik a#’lHl'-aqfﬁn'i‘ e -y - g fhe-- e

Example of a file converted into water level readings

Hint:
In Windows Explorer under "Extras — Folder options" specify Viewer as the program for opening files

with the suffix "*.idc". Thereafter each .idc file created by the Reader can be displayed in the Viewer by
double-clicking.
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WISKI-Converter

The design of this module is very similar to that of the Text-Converter. It is also used for creation of a
text-file which can be used for further processing or for display.

]

File ©Options  Info

‘,,/ KELLENI_R:"&- """"""

DeviceID (SNAME] [TestSonde
WaterName [SWATER) |

¥ ‘wihite specified channel-names and units inta File

Channelt ame [CHAME] Urit [CUMIT]  ultiplier Decimalpt.
el IF'ressure Sensar 1 - Senzar 2 Ibar j I'I IIJ
Channel 1 IF'ressure Sensor 1 Ibar j I1 ID
Channel 2 IF'[ESS""E Sensor 2 Ibar [~ I1 ID
Ehanne 3 ITemperature IoE j I-| ID
e o ITemperature Senzor 1 I‘”I: j I'I IIJ
el ITemperature Sensar 2 I‘”I: j I'l IIJ
Lhannel B IEhanneI 6 I I ID j
Ehanmnel ¥ Il:hannel ! I I ID j
Chanrel 8 IEhanneI 8 I I ID j
Chanrel 9 IEhanneI J I I ID j
Charrel 10 IEhanneI 10 I I ID j
Chanpel 17 |Channel 11 | | o =
Lhanmnel 12 IEhanneI 12 I I ID j
Channel 13 IEhanneI 14 I I ID j
Charrel 14 IEhanneI 14 I I ID j

Read file C:\Programme’feller
Druckmesstechnik \CommonD atahT est-Sonde_07,07.2003_15,26.39
00.IDC

Under "Options — Configuration - General" there are two selectable formats.

ZRXP-Format: If the data is converted into this format, it can be displayed and processed with
the WISKI - TimeSeriesViewer from the firm Kisters (30-day demo version
available here).

CSV-Format: This format is a widely-used general semicolon-separated format with the
following pattern:

Date;Time;P1-P2 [bar];P1 [bar];P2 [bar]; TOB1 [°C];TOB2 [°C]
29.11.2002;13:15:05;0,0001;0,9628;0,9626;22,9336;23,3125
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Overstort-calculation (Overstort)

In some countries (e.g. Holland, Belgium) water consumption is measured with the help of an overstort
wall. The volume of water consumed is calculated from the measured water level minus the Trigger-in-
value (Val1) configured with the WriterWL. This Trigger-in-value corresponds to the distance of the
sensor from the overstort wall. Trigger-out (Val2) should be set to the value Trigger-in — 3cm, in order
to attain a turn-off hysteresis.

Poleni's formula is used for flow calculations: Q =1.7 x m x b x h*?

Q = flow

1.7 = fixed correction factor

m = construction factor

b = width of the overstort wall

h = water level above the overstort wall (Recorded value — Trigger-in-value)

The total overstort-volume is calculated using all calculated and intermediary flows and the
corresponding duration of the overstort.

The module creates a detailed record, which can be printed as a report under "File — Print...”.

I
Datei Optionen  Info
Bauformfaktor I‘I

|1— [m] Kanal I P1 j |

Brreite

Ubersturzmessung

Daturn: 11.07.2003
Zeit: 17:45:20

Gemeszen mit KELLER Datenlogger
Ty B.5

Wersion: 310

Serienummer: 16303061

Kommentar

Text

D atenlogger Konfiguration

W asserdichte: 998.200 ko/m™3
Trigger EIN [P_ein): 0.000 m [0.000 bar)
Trigger &1J5: 0.000 m [0.000 bar)
Erdbeschleunigung [g): 9.80665 md:"2
Hihe [h): [P-P_einl/d/a
Ubersturz-Daten

B autormfaktor [m]: 1
Breite [b]: 1 m

Formel: B=17m*b*h™1.5]

Ubersturz Ubersicht

[bersturz Anfang Ende D auer Qm"344] m"3
Nurnrner D:H:M:S
1 24.04.2003, 14:23:56 24.04.2003, 14:24:32 0:00:00: 36 01328 47812

0:00:00:36 01328

Total Ubersturz 47812 m"3

[bersturz-R appart erstellt ;I

LI Beenden |

This module is available only in Dutch and German.
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APPENDIX

Sample application

Recording configuration:

Fixed Save-Interval =1 hour
Event = Save if delta Channel > Val1, Val1 = 0.5 bar
Event-Detect Interval =1 second

Save-Interval during the Event: = deactivated, correspondingly also 1 second

= Start Recording (1. measure for compare)
= Recording with fixed Save interval (1 h.)

= Event-Recording (delta > 0.5 bar) at 1 sec. int.

IIIIIIIII!!!IIIIIIII

IIIIIIIIIIIIIH!IIIII

LA T L] Pl |

Illl/%lllllllllllﬂ
e

16.08.02 1230  13.00 1330 1400 1430 1500 1530 16.00  16.30 16,08,02t
12.00 17.00

As soon as the configuration has been written into the device, a first measured value is recorded (in
the sample:Start recording at 12.00 p.m.). As per configuration, this measured value is compared
every second with the current measured value, till the difference is 0.5 bar. This first happens at 13.15.
The next recording takes place at 13.30, etc... Independent of that, each fixed Save-Interval (1 hour),
an additional recording is done.

At 17.00 both a recording at the fixed Save-Interval as well as an event recording occur
simultaneously. Only one measured value is stored however.

Warning!

With the Event "Save if delta Channel > Val1” the interval "Recording interval after Event" is always
taken into account. This means that in the following configuration example, the interval time is always

1 second, that is both for event detection as well as for recording!

Event Detect Interval = 5 seconds
Recording interval after Event: =1 second

The time value specified under Fixed Save-Interval is however independent and in addition to the
above mentioned interval.
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Pressure Conversion Table
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bar kPa mWs/mH,O | inchH2O | mmHg(Torr) |inchHg psi
bar 1 100 10,1972 401,463 | 750,062 29,530 14,5038
kPa 0.01 1 0,101972 4,01463 |7,50062 0,29530 0,145038
mWs/mH,O |9,8067*10“ [9,8067 |4 39,3701 |73,5559 2,8959 1,42233
inchH,0 2,49089*10° [0,249089 | 2,540*10° 1 1,86832 7,35559*10% [3,613*107
mmHg(Torr) | 1,33322*10° [0,133322 | 1,35951*107 |0,535240 |1 3,9370*10° [1,9337*107
inchHg 3,38639*10 [3,38639 [0,345316 13,5951 |25.40 1 0,491154
psi 6,89476*10° |6,89476 [0,70307 27.68 51,7149 2,03602 1
Messages:
Message Significance

REC-ERROR: Please perform a power-on reset !

A problem occurred during the recording.

The battery must be removed and reinstalled.

BAT-ERROR: Please replace battery !

The battery must be replaced

ACK-ERROR: Please perform a power-on reset !

There was a problem in saving during the
recording. The battery must be removed and
reinstalled.

Device has changed, please read configuration first!

The connected device was swapped out.
It must be reinitialized with Read Configuration

No communication! Please check connection and
port-no.

No communication with the connected device.
The serial ports at the device and PC need to be
checked.

State: Record active

Device is in recording mode

State: Record prepared

Device is being prepared for recording mode

State: Record stopped

Recording mode is stopped

Memory full!

The memory is completely full
(only possible, if "Endless recording (circular
memory)" has not been activated)

Operating Manual for Logger DCX 4.0
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