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Gas quality measurement system EnCal 3000  

The gas quality measurement system EnCal 3000 consists in its basic configuration of a measuring unit and 
an optional EnCal3000 controller.  
 
The measuring unit of the analysis is conducted by measuring autonomy while using a PC program is pa-
rameterized. Optionally, additional computers can be installed (see Figure 1). 
 
The parameterization of the measuring unit is done with the PC program "RGC 3000". This manual is de-
scribing this software. The other subsystems are described in 2 separate manuals. 
 
The subsystems communicate with each other via Modbus. It is performed by a computer, the role of the 
Modbus master that controls the measuring unit (Modbus slave). The other two optional computers behave 
as so-called listener, i.e. they read the communication with the Modbus and extract the relevant data. The 
Modbus listeners send and process any commands. 
 
The controller can be used as main display and recording device inside the gas quality measurement system 
EnCal 3000. Each controller can process one or two gas streams, in which a gas stream can also be as-
signed to several computers. So that it is possible to, for example, to distribute the data of a gas stream to 
multiple (DSfG) buses. The measured values are displayed on the display. 
 
In its function as a Modbus master, the controller serves as a tool to operate the process gas chromatograph 
(e.g. a calibration can be performed). In addition to the main registration function the controller gives addi-
tional a number of operating functions. 
 
The parameterization of the controller is done via the PC program "Gas Works". This software and further 
details of the computers are in a third manual described. 
 
A fourth optional manual is finally for an overview on specific applications of the EnCal 3000. 
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Basic configuration EnCal 3000 Quad (Measuring unit and an optional Encal3000 controller) 

 
 
 

 
 

Figure 1 
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1 Introduction 
 
This chapter describes how to install RGC3000 and other optional and convenient tools. All programs can be 
found on the Installation CD-ROM, included with the unit. 
 

1.1 System Requirements 
 

Hardware 
 
Processor speed: Processor with 1000MHz Clockspeed or higher  
Internal RAM:  Recommended 512MB RAM or more. 
Peripherals:   CD-Rom player 
   Free Ethernet port 
   Free USB slot Software: 
 

Software 
 
Windows versions:  Windows 2000 or Windows XP professional edition (Service Pack 1 or high-

er) or Windows 7. If Windows XP SP2 is installed, the windows firewall must 
be disabled! 

 

1.2  Installation CD 
  

Before installation: 
 

Users must log in as a “Windows administrator”. 
Make sure no other Windows applications are running during the installation. 
  

Caution:  Make a Backup before you change the software installation. Save the existing  
settings from "Method"; "Application"; "Sequence"; "Site Information" and  
 "Modbus Settings" as described in chapter 3.5! 

 

The CD-Rom is auto-starting. If not, double-click on the file “autorun.exe” located in the CD main directory.  

Following programs are on the CD: 
 

 
 

Depending on the chosen menu item it will install:  
  

 Configuration, trouble-shooting and generation of reports exclusively designed for 
the EnCal 3000 

 Data log of the last 35 days according API chapter 21.1 

 

 Test and simulation tool for the ModBus communication (serial and TCP/IP) of the 
EnCal 3000 

 

After choosing a menu item the setup will guide the user through the Installation procedure. See the next 
chapters for details. 

 
Please note: Versions shown in the pictures of this documentation are not always the same as you 
will install! 
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1.3 RGC3000 installation 
 

After choosing the  item from the setup menu a welcome screen will be visible, this shows 
the software version and displays some important notes.  
 

 
 
Clicking on “Next” leads to the license Agreement. Read this carefully.  
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Select the button “I agree to the terms of this license agreement” and click on “Next”. 
 

 
 
Leave this advice with a click on “Next” 
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Select the folder where RGC3000 will be installed. Click on “Next”. 
 

 
 



 
Elster GmbH  

 
 
 
 

___________________________________________________________________________________________________________ 

 
EnCal Quad 3000 – Software Manual                 24/09/2014 

9/91 

Fill in the name of the Shortcut folder and select whether shortcuts may be available to all users. Then click 
“Next”. 
 
Note:  Installing shortcuts for the current user only is not a hard protection mechanism. Only the 

current user will have a RGC3000 shortcut in the Windows Start menu. Another user can still 
run RGC3000 if he finds the PROstation on the hard disk 

 

 
 

Setup is now ready to transfer files to the computer, click on “Install”. 
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After the installation is finished the computer must be restarted to complete the installation.  
 
The Following notice becomes shown 
 

 
 
With a click on “Ja” (yes) the computer will reboot. 
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1.4 WinDCS 
 
Before installation: 
 
Users must log in as a “Windows administrator”. 
Make sure no other Windows applications are running during the installation. 
 

After choosing the  item from the setup menu a welcome screen will be visible, this shows the 
software version and displays some important notes. 
 

 
 
Clicking on “Next” leads to the license Agreement. Read this carefully. Select the button “I agree to the terms 
of this license agreement” and click on “Next”. 
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Leave this advice with a click on “Next” 
 

 
 

Select the folder where WinDCS will be installed. Click on “Next”. 
 

 
 
 

Fill in the name of the Shortcut folder and select whether shortcuts may be available to all users. Then click 
on “Next” 
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Note:  Installing shortcuts for the current user only is not a hard protection mechanism.  To prevent 
unauthorized access, so please pay attention to an appropriate allocation of access rights. 

 

 
 

Setup is ready to transfer files to the computer, click on “Install”. 
 

After installation close the window with “Finish” 
 

The Following notice becomes shown:  
 

 
 
After the installation the computer must be restarted to complete the installation. Click on “Ja” (Yes) to do 
this. 
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1.5 History Log 
 

Before installation: 
 
Users must log in as a “Windows administrator”. 
Make sure no other Windows applications are running during the installation. 
 

After choosing the item from the setup menu a welcome screen will be visible, this shows 
the software version and displays some important notes.  
 

 
 
Clicking on “Next” leads to the license Agreement. Read this carefully.  
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Select the button “I agree to the terms of this license agreement” and click on “Next”. 
 

 
 
Click “Next” to continue the installation.  
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The default installation folder is “C:\HistoryLog”. If you want to change this folder click “change” and select 
another folder. Then click “Next” to continue. 
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The shortcut folder refers to the icon on the desktop. It is possible to change the default folder. Click “Next” 
when finished. 
 

 
 
Click “Install” to start the installation. The installation will copy now all files to your computer. 
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Click “Finish” to end the installation.  
 
After the installation is finished the computer must be restarted to complete the installation.  
 
The Following notice becomes shown.  
 

 
 
Click on “Ja” (yes) to restart the computer. 
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1.6 Update MicroGC  
 
If necessary, you will receive a software update. The following section describes the installation and use for 
the update from version 2.20 build 19606. If you want to update an older version (e.g. 1.4.1) you must it up-
date to version 2.20 build 19606 in a first step. The procedure to do that is given in the attached manufactu-
rer description "firmware_update_manual". 
 
For initial installation and commissioning of new equipment, you can skip this section and continue with 
chapter 2. If the new mainboard from the type G3581-65000 is used, the firmware version 3.27 should be 
already installed. This section can also be skipped in this case. 
 
Please note: Versions shown in the pictures of this documentation are not always the same as you 
will install! 
 
Before installation: 
 

Users must log in as a “Windows administrator”. 
Make sure no other Windows applications are running during the installation. 
 

After choosing the file  a welcome screen will be visible, this shows the software 
version and displays some important notes.  
 

 
 

Clicking on ñNextò leads to the license Agreement.  
 
Read this carefully. 
 
Select the button “I agree to the terms of this license agreement” and click on “Next”. 
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The default installation folder is C:\Micro-GC Tools\Frirmware Update\2.30. 
If you want to change this folder click “Change…” and select another folder.  
Then click “Next” to continue. 

 

The shortcut folder refers to the icon on the desktop. It is possible to change the default folder. Click “Next” 
when finished. 
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Click ĂNextñ to start the installation. The installer will now copy all the files on your computer. 

 

 
 

Click “Finish” to end the installation  
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With the following dialog you can start the program right now, select “Yes” or you can leaf the installation 
sheet by a click on “No”. 
 

 
 
If you have chosen „No”, you can open the update program through the following path: 
 

 
 

It appears the launch window "Update Micro-GC" in which you must enter the IP address first.  

This requires a proper connection to the GC! 

The IP address can be found as described in Section 2.1. 

 

After entering the address in IP address, click the button "Get MPU version" 

The page changes to display the installed version and the serial number. The Update Firmware button 

becomes active. See the following illustration: 
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Click on "Update Firmware"  

The program performs the installation. The editing is displayed in the bottom line. 

 

After the transfer, a message appears to reboot the GC. Therefore, click on 

"Reboot Micro-GC"  

The GC will then perform a reboot, it takes about 45 seconds. 
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A note on the bottom line is announcing that once again the "Get MPU version" function has to be per-

formed after the end of the reboot process. Wait for the reboot time and click the Next button.  

(Note: If you click on “Get MPU version” too early an error message appears, you wait a bit and click again.) 

 

The display is updated to reflect the successful installation of the bottom line known. 

Close to exit the window with the X for the operation. 
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2 IP Settings PC 
 
To establish communication with the GC, both PC and GC have to be on the same network. The default IP 
settings for the EnCal 3000 are: 
 

 
 
 
Of course other IP settings are possible. Always make sure however to have the GC and PC operating in the 
same IP range as defined by the Subnet Mask. 
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2.1 Configuration with default IP Settings 
 
Double-click the RGC 3000 icon on your desktop and enter the following: 
 
   User name  : admin 
   Login  : demo 
 

 
 
Default the password “demo” is set for the administrator level. Passwords can be changed or deactivated by 
clicking on “Change”. 
 

 
 
The following screen appears for a few seconds: 
 

 
 
After that the Configuration dialog box opens, which gives an overview of the systems installed on the PC.  
It allows also creating a new instrument with selection of File “New Instrument”. 
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Choose „New Instrument “in File-Menu.  
 

     Or click on    . The Following window appears: 
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Select “Configure” 
 

 
 
First the IP address has to be defined: double-click the button “Setup IP address” Typically a screen as be-
low appears: 
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Select “Find EnCal 3000’s on the subnet”. The GC which is connected to the PC will be displayed in the low-
er dialog box. 
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If this is the GC which should to be connected to the PC, click on the founded GC 
 

  
 
The Following window appears: 

 

 
 
Click OK and close the dialog Ethernet Connection by clicking on the Close button. Follow the instructions 
in chapter 2.3, to continue with the configuration. 
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2.2 Configuration with customer specific IP Settings 
 
In case of the message “No EnCal 3000 found!” in the lower dialog box, there are 2 options: 
 
Á The IP address of the GC is not compatible with the IP settings of your PC. In that case new IP set-

tings have to be assigned to the GC: see procedure on the next pages. 
 

Á Or something is wrong with the physical data communication. See Hardware manual Chapter 
“Hardware Installation “for the correct cabling configuration of the Ethernet cable. 

 

 
 
Assign of an IP address with the old mainboard CP740010 (used until end of 2014): 
 
Á First the unit has to be set in BootP mode. Restart the unit while pressing the BootP button, located 

left above the Ethernet connector on the Processor Board 
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Hold the button during about 35 s, till 2 green LED’s at the back of the Processor Board flash at a 
frequency of 1 Hz (during the start-up cycle, the 4 LED’s at the back of the processor board will run 
continuously through a cycle of Green/Red/Orange/Green), which indicates the BootP status. 
 

Á First enter the desired IP settings for the GC in the Dialog Box and select then “Assign New Ad-
dress” 

 

 
 
The IP settings will now be downloaded to the unit. This takes on average about 20s. When successful, the 
following message appears: 
 

 
 
Select OK  
 

 
 
Close the dialog box “Ethernet Connection”. 
 
Assign of an IP address for an Encal3000 with new main board (type G3581-65000) 
  
The procedure for assigning an IP address depends on which main board your GC has installed. This proce-
dure is for GC’s with main board G3581-6500. For GC’s with old main board CP740010, follow the proce-
dures described in the previous pages. Upon arrival from the factory, the GC has a default static IP address 
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configured. The active IP address is specified on the sticker together with the MAC address and the main 
board serial number (see following table) 
 

Factory default IP address settings  

Default IP address 192.168.100.100 

Subnet mask 255.255.255.0 

Host name microgc 

Default Gateway N/A (not used) 

 
1. To complete this procedure, the Micro GC must be in static IP address Mode. To verify this, be sure 

the DHCP switch, is in the left position. The DHCP switch is located on the back of the main board 

(see following picture). 

 
 

2. Change the IP address of your laptop or PC to an address in the same range as the current IP ad-

dress as the Micro GC.  

3. Start up your web browser.  

DHCP 

Switch 
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4. Connect to the Micro GC’s website. Type the IP address of the Micro GC in the address field of the 

web browser.  

5. On the web page, click Network.  

6. Log in as administrator. Use the factory default login and password:  

Login name: admin  

Password: agilent 

 

 
 

7. In the network webpage, the upper section shows the current IP configuration. Type the IP Address, 

Subnet mask, and Gateway you want to assign to the Micro GC in the corresponding fields. 



 
Elster GmbH  

 
 
 
 

___________________________________________________________________________________________________________ 

 
EnCal Quad 3000 – Software Manual                 24/09/2014 

35/91 

 
 

8. Click Save to save the applied IP configuration. This IP address is now the active IP address. Com-

munication with the Micro GC will be lost, since the active IP address has changed. To re-establish 

communication, type the new saved IP address in the web browser address bar, and click Activate 

Communication. 
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2.3 Upload of GC Configuration  
 
In the next screen, select “Upload” to upload the configuration data of the GC to the PC. 
 
Before upload: 

 
 
After upload: 
 

 
 
The software automatically detects the number of analytical channels are present in the device and displays 
this on the Hardware tab, as shown in the examples above. 
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Select User, here for each channel, the carrier gas used can be selected. 
 

 
 

Example EnCal 3000 
 
The number of Flush Cycles and the use of "continues flow" or "peak simulation" can be selected. 
 
Typically, the device operates with continues flow without peak simulation and has the Flush cycles set-
ting "None". 
Make the settings as described and illustrated. 
 

 
 

Example EnCal 3000 Quad 
 
Then click on the Download button (in the same tab). In the case that the number of Flush cycles already is 
set to "None", no changes are necessary. 
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Select tab PROstation respectively RGC 3000 
 

 
 

Example  EnCal 3000 (2 Channels) 
 

 
 

Example EnCal 3000 Quad (4 Channels) 
 
 

The types of channels used / analytical columns are displayed on this page 
 
 

http://dict.leo.org/ende?lp=ende&p=DOKJAA&search=respectively&trestr=0x8004
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Select tab Automation 
 

 
 

The information on this page is independent of the number of used channels. 
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Select tab Info  
 

 
 

Example EnCal 3000 (2 Channels) 
 

 
 

Example EnCal 3000 Quad (4 Channels) 
 

 

This tab shows the version number of the installed software. 
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In the shown example software version 2.20 build 22375 is installed with the Firmware 1.00 (on each mod-
ules of the chromatograph). 
 
Additionally the serial number (Serial Analy. I. Module) and the Part number of the modules are shown. 
 
The version of the RGC 3000 software (ProStation) is also specified. 
 
Note: References in this guide addresses and version numbers are for example only. 
 
 

Click on OK in the in the lower part of the window 
 

 
 

The window “Configure Instrument” displays the unit that is currently connected to the PC. 
 

 
 

Select “OK” again. Than the Instrument Selection menu appears again, displaying the unit currently con-
nected to the PC. 
 



 
Elster GmbH  

 
 
 
 

___________________________________________________________________________________________________________ 

 
EnCal Quad 3000 – Software Manual                 24/09/2014 

42/91 

 
 

The software configuration of the EnCal 3000 on the PC is now ready. To install another unit on your PC, 
select “New Instrument” under “File”, and run through the same procedure. 
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3 Overview of the Main Functions 
 

3.1 Introduction 
 
This section gives an overview of the most important menus. Each menu will be described in detail in the 
following chapters. This chapter however will allow the operator to do the basic operations, and get a first 
feel & look of RGC3000.  
 

3.2 Instrument ’Status’ 
 
Instrument Status (activated through menu Control or by selecting the corresponding icon) displays the 
actual status of the device 
 

 
 
 
 
 

 
 
 
 
 
 

 
Instrument Status has typically the following appearance: 
 

 
 
The green colour indicates the user defined set-points. Actual values are displayed in blue in case they are 
within the internally defined limits of the device, and in red if outside these ranges. 
 
Status gives a first overview of the unit, and allows the user to check quickly the pressure and temperature 
settings. It also gives an overview of the current analysis, analysis time, current stream and next stream. It is 
typically the first verification of the overall analyser status. 
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Protection of the Parameter settings in Instrument Status 
 
In the enhanced instruments status the cabinet temperature, -pressure, the voltage for the power supply and 
the method protection are visible. If the method protections is “On (Locked)” like in the following picture, it is 
not possible to download changed parameter settings to the device. 
 

 
 
If the method protection is „Off (unlocked)“ like shown in the following picture, it is possible to download 
changed parameter settings like for example a changed sequence as described in chapter 3.5. 
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3.3 Start (Control) 
 
Start (activated through menu Control or by selecting the corresponding icon) allows to start a sequence or 
a single analysis. 
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Full automation starts the analysis series that was set in the menu Sequence and is used for continuous 
analysis of a series of sample gases (for more information see Section 4.2) 
 
Single Run starts in this example, an analysis of measurement path 1. By "Sample type" the options Cali-
bration, Blank and Verification can also be chosen. 
 
If a run is selected by Single Run and the measurement path is changed the following message will appear: 
 

 
 
This message will remind you to wait until the newly activated measurement path is in equilibrated. 
 
This time allows the unit to purge first the tubing with the sample gas before actually injecting into the col-
umn.  
 
Wait at least 60 s to allow sufficient purging of the unit. 
 
After this time click on OK, to start an analysis. 
 

With Execute Calibration Block only a calibration can be started as configured in the menu “sequence / 
calibration table”. 
 

With Execute Verification Block only a test gas measurement can be started as configured in the menu  
„sequence / verification table“. 
 

Make sure that the gas with the correct pressure settings is connected on the gas chromatograph 
 

Carrier gas  5-6 barg (71-86 PSIg) Recommended pressure 5.5 barg (80 PSIg) 
Sample gas  1-4 barg (15-57 PSIg) 
Calibration Gas  1-4 barg (15-57 PSIg) 
 
(For more details see Encal3000_Hardware_Manual, chapter 5). 
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3.4 Chromatogram 
 
Once a Run is started, automatically chromatograms (one per channel) will be displayed. 
 
The chromatograms will initially appear randomly on the screen.  
 

 
 
 

 The view of a chromatogram can zoom (ZOOM IN), by: 
 
Á either with the right mouse button invokes the Zoom-Menu, 
 

or by raising a square. Therefore hold the left mouse button pressed  
and begin in the upper left above the area to be magnified. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The view can be scaled with the same actions and ((ZOOM OUT). Make sure that you start the bottom right, 
if you use the drag function of the mouse to display the entire chromatogram on the screen. 
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Select the chromatogram of channel 1 and then the Horizontal Tile button to have them equally distributed 
over the screen, with Channel 1 on top. 
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Use the menu item Save Workspace (to open the menu with the right mouse button click on the disk icon), 
this arrangement can be stored on the hard drive. Later, when you click on the menu item User Workspace 

in the View menu, this arrangement (or another custom arrangement) is retrieved and displayed. 
 
 
 
 
 
 
 

 
 
 
 

When you click the menu item Application Workspace in the View menu, the following pre-arrangement is 
shown on the screen. 
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3.5 Upload / Download 
 
These menu items on the Control menu allow the operator to import data from the gas chromatograph to the 
hard disk (upload) or modify configuration settings, and then export to the process gas chromatograph 
(download). Caution: Concepts / direction not to be confused with the actions on the Internet. 
 
 
 
 
 
 
 
 
 
 
 
 
 

        
 

Typically, the import the configuration settings from the chromatograph to the PC part of the start-up routine. 
Data’s are stored under Method, Application, and Sequence. 
 
Once the various configuration files are imported (upload), they must be stored on the PC hard drive under 
a defined name as a backup. 
By default, they are stored in the directory which is automatically created on the hard disk with the serial 
number of the connected unit as name. 
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3.6 Window Instrument Setup (Menu Method) 
 

The window Instrument Setup is found under menu point Instrument Setup in menu Method  
 

 
 

 
Instrument Setup allows configuration of channel temperature, head pressure, run time and other parame-
ters. The number of tab sheets depended on the number of channels.  
 
 

 
 

Example EnCal 3000  
 
 

 
 

Example EnCal 3000 Quad 
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Tab Sheet Channel (1 – 4)  
 

 
 

 
Tab Sheet Common. 
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3.7 Window Integration events (Menu Method) 
 
The window Integration events is found under menu point Integration events in menu Method  
 

 
 

Integration events contains a list per channel of integration actions which have to be taken during the anal-
ysis. When using an EnCal 3000 Quad up to four channels are possible. The submenu is illustrated in the 
following chapters. 
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3.8 Window Peak Identification (Menu Method) 
 

The window Peak Identification is found under menu point Peak Identification in menu Method  
 
 

 
 
Peak Identification contains a list of peak parameters (retention time, cal gas concentration, response fac-

tor etc.)  for each of the four possible channels. The submenu is illustrated in the following chapters. 
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3.9 Window Peak Calibration (Menu Method) 
 
The window Peak Calibration is found under menu point Peak Calibration in menu Method  
 
 

 
 

Peak Calibration contains calibration settings and results for each channel. The submenu is illustrated in 
the following chapters. 
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3.10 Window Advanced Settings (Menu Method) 
 
The window Advanced Settings is found under menu point Advanced in menu Method  
 

 
If reports are to be created on the hard disk, you must define the parameters to be saved in this screen. Acti-
vate Sie Export enabled and select the parameters to be stored on the hard drive, with the help of the black 
arrows. For each run, a line is added to the export file. The export file name is entered in Start screen (Ex-
port file sample results) under menu Control. 
 
 

 
 
 

(Note: MLink 32, an Excel workbook can be used for the establishment of additional calculations during in-
struments acceptance phase. Settings are not changed.) 
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3.11 Window Method Properties (Menu Method) 
 
The window Method Properties is found under menu point Properties in menu Method  
 

 
 

In the window Method Properties is defined what is to be executed after a run. 
 
 

 
 
 

If "„Peak integration, Identification and Calibration calculations“" is disabled, all runs are performed 
without calculations. 

If only the top option is selected, only the data of a run become integrated. The identification of the peaks 
and the concentration calculations is carried out and the "Integration Report" shown  

„Application Calculations“ can only be activated if the first option is checked. Calculations are carried out 
and controlled by input / output signals. The results are entered in the "Application Report ". 
 

The last option can be selected only if the above were elected. Calculations are performed using test sets 
instead of the actual calculated quantities. 
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3.12  Normalize and Calorific Power (Menu Application) 
 

The table Normalize is found under menu point Normalize in menu Application  
 
 

 
 

The Application menu includes three sections calculation information, alarms and relays. Calculation infor-

mation that should be carried out with regard to the component analysis according to customer specification, 
either ISO, GPA, ASTM or GOST, are distributed to the tables Normalize and Calorific Power. 

 
Table Normalize contains a list of available components, with channel location, estimated concentration and 
other parameters. 
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The table Calorific Power is accessed via the menu item Calorific Power in the Application menu and 
includes a menu of choices for the type of calculation method, the standard conditions and the type of peak 
grouping, and a table of calorific values, density values  and compressibility (if applicable) for each compo-
nent, which  is selected in the Peak Identification menu. 
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3.13 Verification Check and Alarms (Menu Application) 
 
Verification Check screen is found under menu point Verification Check in menu Application  
 

 
The Application menu includes three sections calculation information, alarms and relays. The alarm section 
contains menu points Verification Check and Alarms. The window Verification Check consists of two tabs 

and set the parameter limits for the verification. 
 

 
 

 
 

Window Alarms screen is found under menu point Alarms in menu Application. It consists of two tabs and 

set the parameter limits for the normal operation. 
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3.14 Relays (Menu Application) 
 
The Application menu includes three sections calculation information, alarms and relays. In the area there 

are relays the following tables: 
 

 
 

Called up by menu point Timed Relays in Application menu: 
 

 
 

Additional to Timed Relays the user can define Alarm Relays (see chapter 4.7) 
 
Called up by menu point Analog Inputs in Application menu: 
 

 
 

Called up by menu point Digital Inputs in Application menu: 
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3.15 Sequence (Menu Automation) 
 

 
 

 
The window Sequence determines the order of the sample gases and the calibration frequency. The sub-

menu is illustrated in the following chapters. 
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3.16 Modbus Setup (Menu Automation) 
 

 
 

Modbus Setup allows configuration of Modbus parameters. The submenu is illustrated in the following chap-
ters. 
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4 Standard Operations  
 

4.1 Introduction 
 
This menu describes standard operations which most of operators will perform on a regular base: 
 

Á Sequence   (sample gas order) 
Á Calibration   (calibration) 
Á Peaks   (Setting the retention times) 
Á Verification   (Verify) 
Á Alarms   (set the limits for alarms) 
Á Modbus Setup  (Setting up the Modbus table) 
Á Report   (creating logs) 
 

4.2 Sample gas order (Sequence) 
 
The Automation / Sequence menu allows you to specify a particular sequence of measurement paths, cali-
brations and verifications. 
 

 
 
 

The selection of the menu Sequence opens the following dialog box with several tabs. The Sequence is In-

dependent of the number of channels used. 
 
 

 
 
 

The tabs of the menu Sequence used to define the normal operating cycle. This cycle can be interrupted at 

customer defined times or events, through a verification or calibration: see sections below. 
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Select tab sheet Sequence Table with a click on it: 
 

 
 

In the above Sequence Table, the following sequence of sample streams is programmed: 
 

1. 1 run of STR1 
2. 2 runs of STR2 
3. 1 run of STR3 

 

Once started, the analyser will run continuously through this cycle, only interrupted by verifications or calibra-
tion (see further). 
 
In principle a calibration or verification could also be programmed in Sequence Table. See shown options in 
the next figure: 

 

 
 
 

Analysis (Analysis),   Calibration (calibrate) 
Blank (purge)   Verification (verify) 
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Conducting verifications and calibrations is typically triggered based on a specific time or a specific event. 
But since this table is designed for continuous use, it is better to use the appropriate tabs for the verification 
and calibration. 
 

Other parameters in Sequence Table: 
 
Á Replicates: number of runs to be done consecutively, normally 1 
Á Calib. Level: The calibration level for the EnCal 3000 is default set to 1. 

                          When using a multi-level calibration of the level 8 for daily calibration is used. 
Á Stream #: number of the physical connection port of the stream 
Á Flush time: should be less than 180 s. 

 

The Flush Time will only be taken into account at the first run. During the next streams it will be hidden in 
the so-called Stream Ahead Flushing, which is standard programmed for the EnCal 3000. Flush time only 
serves as a safety back-up for the first run, but is not used once the analyser is running its continuous cycle 
of analyses. 
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Sequence Properties allows defining the following parameters: 
 

 
 

¶ Auto start sequence on power-up:  Automatic start of the sequence for switching. 

 

¶ Run sequence continuously:   Selected by default t. 
 

¶ Times to repeat sequence:   Not used in normal operation (only for test purposes) 
Number of repeating’s:             
 

¶ Run cycle time:    Ration of a cyclic passage 
. 

¶ Ingore Cycle time for Verification and  Ignore duration of verification and calibration pass. 

Calibrarion run: 
 
Á Home Position:  This is either 0 (if all stream select valves need to be closed  

   in case of errors or when the sequence stops), or one of the 
   physically connected streams 

 

¶ Stream Ahead Scheduling:  Selected by default, if this option is activated the next stream 
     to analyse would be flushed during the actual analysis. If not 
     selected an extra flushing time is needed before the next 

Analysis on the other stream would be started.  
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4.3 Calibration 
 
Most users will only have to change the calibration gas composition according to the actual calibration gas, 
and adjusting the calibration time according to contractual specifications. For the other parameters, it will not 
be needed to change the factory settings. 
 
Make sure that the calibration gas composition corresponds to the process gas and the quality of the 
components is 2.0 (max. 1% relative uncertainty) or better. This is a requirement to ensure adequate 
accuracy of the device to achieve. 
 
The definition of the calibration involves 5 menus: 
 
Á Calibration Settings:  various calibration characteristics 
Á Peak Identification Table: calibration gas composition 
Á Calibration Table:   timing of the calibration 
Á Calibration Properties: Start and completion time 

Á Site Info:   calorific value and density of calibration gas 
 
In the Calibration Settings dialog box under the menu item Peak Calibration (menu Method), the calibra-

tion settings for the selected channel will be displayed. Also the type of calibration can be set. 
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Following parameters are defined: 
 
Response Mode:  Area by default. 
 
RF Type:   Manual and Curve by default. 
 
Retention Update:  Defines the actual shift of retention time. Typically 50 % are sufficient for a 

correction of non-typical changes of the retention times. 
 
RF Unknown Peaks:  Response factors of unknown variables can be set in two ways: Relative 

(Rel.) is used in a formula the response factor of the nearest known compo-
nent. Absolute (Abs.) used in a formula or entered value from the literature. 
0 is the default. 

 
Calibration Check:  is enabled by default, so it is checked how much the response factors for the 

individual components in comparison to the last calibration and the basic cal-
ibration has changed.  

 
Initial Calibration:  Only activated during an initial calibration (FAT, SAT, or when a new calibra-

tion gas is connected. When enabled, all deleted before calculated response 
factors and by a basic calibration recalculated 

 
Use GOST Calibration: This option allows you to calibrate the device after the GOST standard. By 

activating this field Calibration Check and / or Initial Calibration can be 
switched off and set further parameters on other sites already automatically.  

 
Retention Window update:  Calibration is preset. An update of the Retention window for each analysis 

may be performed theoretically, but in practice this is not needed, and would 
impact the processor with an unnecessary amount of computations. 

 
Download Calibration   Not activated by default. This option has to be used to  download an  
Curve with method:  entered response function. An example for the use of this option is entering  

an external calculated response function from a multilevel calibration. 
 

In the Calibration Settings dialog box additional the Calibration Results are shown. To change the chan-

nel for viewing, click on the channel selection in the header. All existing channels can be chosen. 
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The calibration gas composition needs to be entered in the Peak Identification table (under menu Method) 
for the all channels. 
 
For standard applications the Level1 column is provided. When using a multi-level calibration for daily cali-
bration Level 8 column is to use. 
 

 
 

Therefore again, as described above, choose the corresponding channel in the header of the RGC 3000-
software, the menu item Peak Identification remains open. 

 
If the calibration according to the GOST standard used in this table also the values from those used in the 
standard tables "Table 2" and "Appendix A, Table 1," for each channel must be entered (see picture). 
 

   
 
 

In the Peak Identification table also limits on the response factors for the individual components in compari-

son to the last calibration and the basic calibration are set. Should be the change over a certain threshold, in 
the figure below 5%, the newly determined response factors are discarded. 
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The Automation / Sequence menu allow the tabs for the calibration to determine the nature and timing of 
calibration. 
 
In tab. sheet Calibration Table the number and the nature of the passes, which are used for the calibration, 
indicated. 
 

 
 

In the above example, a calibration consists of: 
 

1. One Ignore run, i.e. the system is flushed with calibration gas, but the analysis data are not taken in-
to account for the calculation of the response factors 

2. Two Append runs, i.e. the average response factors are calculated after all calibration runs are exe-
cuted 

 

For “Calib. Type”, also “Replace” could be selected. This means a new calculation of the response factors 
after every new calibration run.  
 
Note also that in the above example the calibration gas is physically connected to port 6, which 
might be different for other applications. 
 

If the calibration after the GOST standard chosen, the tab Calibration Table automatically changes to the 

values shown below. 
 
 

 
 

Please remember that a calibration by deselecting the GOST standard or a switch between GOST 
standard and the other calibration methods require a further adjustment of the table. 
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Calibration Properties allows defining the following parameters: 

 

 
 
 

Á Automatic start when starting the sequence (Auto start on sequence start-up) 
Á start at specific events (Start-up on events)  
Á (Number of times or the number of elapsed hours) 
Á calibration at a specified time (Calibration on fixed time): this is the default selection 
Á calibration with an error in the verification (Calibration on verification failure) 
 

In the above example, the gas chromatograph is calibrated each day at 8:30 clock in the morning. 
 
If the calibration is chosen according to the GOST standard can only be changed the day and time. The oth-
er parameters are locked. 
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The calorific value and density are under the Automation menu submenu Site Info. 

 
It looks like this: 
 
 

  
 
 

In the example above, the values of the calorific value and the density of the calibration are shown.  
 
This data is transmitted to the controller EnCal 3000 for display and are under the Calibration menu appears 
(see manual of the controller EnCal 3000). 
 
If these values are not specified, the target values for calorific value and density on the EnCal 3000 controller 
are not displayed correctly. 
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4.4 Setting the retention times (Peaks) 
 
The retention times need to be adjusted in case the temperature or pressure settings of the channels are 
modified. All channels work completely independent, so if only one channel is touched, only the retention 
times of this channel have to be modified. 
 
Adjustment occurs in menu Method / Peak Identification: 
 
 
 
 
 
 
 
 
 
 
 
 

 
The other channels can be selected in the header of the RGC 3000 software, if necessary: 
 
 
 
 
 
 
 
 

 
Once the analysis is stable, please record the retention 
time for each peak by using the mouse to click and read 
the signal peak in the upper left corner of the correspond-
ing retention time (see figure). 
 
Fill in the results under menu Peak Identification.  
 
Save the method on the hard disk and 
export them to the gas chromatograph. 
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4.5 Verification 
 
Verification is typically used to evaluate the performance of the analyser by analysing the calibration gas and 
comparing the results with the certificate data.  
 
In principle this could also be performed on any test gas with known composition, but the use of the calibra-
tion gas is of course the most practical option. 
 
The measurement parameters are set via the menu item Verification Check in the menu Application. 

 

 
 
Verification Table allows entering minimum and maximum values for the measured properties: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Don’t forget to activate the verification table in Verification Settings! 
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Verification Properties allows to program verification as an event, for example every 10000 analyses. 

 

 
 
 

Verification Table allows defining the number of runs for the verification, and which physical stream to be 
selected (normally the calibration input). 
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4.6 Setting the limits for alarms (Alarms) 
 
Settings for alarm messages are done in the Application / Alarms menu: 
 

 
 

The Alarm Table allows entering minimum and maximum values for the measured properties: 
 

 
 

In principle each alarm can be defined for only one sample 
type (i.e. analysis, calibration, verification or blank) in “Alarm 
On”, but in practice this value will be put on “All”. The table 
also allows assigning the alarm to a relay (max. 3). 
 
 

Don’t forget to activate the alarms in Alarm Settings! 
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4.7 Configuration of ModBus Table (Modbus Setup) 
 
In Automation / Modbus Setup menu Modbus parameters of EnCal 3000 can be configured: 
 

 
 

Process Settings defines the protocol settings. By default the EnCal 3000 is set-up for the Instromet RTU 
Modbus protocol, at a baud rate of 9600. 
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If needed, the baud rate could be changed in the configuration menu of the unit.  
 

 
 

Quit RGC3000, and return to the start-up menu.  
 
Select first the connected unit, then Configure under Control  
 

 
 

And again Configure in the next window. 
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Select tab sheet Automation in the configuration screen. 
 

 
 

In the right lower corner the baud rate can be changed. Don’t forget to download the new setting to the unit 
(after which the unit will ask you to restart, which can be done with the button in the upper right corner). 
 
Never change the COM port settings; these define the internal COM port configuration of the EnCal 3000. 
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Register Setup allows configuring the ModBus registers are user configurable: 
 
 
 
 
 
 
 
 
 
 
 

¶ Register Type:  Either Read Only (R) or Read/Write (R/W), and either bit (Status) or register size. 

 
Á Register #:  User selectable. For the Instromet protocol be aware of the following restrictions: 

¶ 0 – 4999 :  2 bytes per Registers 

¶ 5000 – 6999: 4 bytes Integers 

¶ 7000 – Higher: 4 bytes Floating Point 
the Modicon protocol always uses 4 registers. 

 

¶ Data Type:  Bit when Status is defined, Integer (16 bit or 32 bit) or Float when Register is 
                             defined. 
 

Á Parameter ID: Instruction set which is available in EnCal 3000. See next pages for complete list. 
 

¶ Channel:  This column is reserved to define channel # or stream #, depending on the type of 
                              Parameter ID defined. 

 

¶ Peak #:   Component number, if applicable.  
 

 
 
Note:  If components are added, changes must be made in the Modbus list to, submit the 

results of all components to a controller or flow computer. For the controller type gas-
net EnCal 3000 a standard ModBus list is used, which contains up to 26 readable 
components. 
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4.8 Generation of reports (Report) 
 
Reports can be created in the Report menu on the screen and print it out. The amount depends on the ap-

plication and the number of components increases accordingly. 
 
 

 
 
 
Integration Report gives details on the component analysis. It is only used for tests and diagnostics.  
 

 
 

Screen Display Integration Report 
 

 
 
 

Print out of Integration report 
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Application Report gives the complete analysis, with calculated data and stream information, and is the 
report normally used by the operator.  
 

 
 

Screen Display Application Report 
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Print out of Application report 
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5 Quick Start-up 

 
5.1 Introduction 

 
This chapter is meant as a guideline for the operator to start-up the operation of the unit. It uses some of the 
information already given in the chapters before, but puts them now in a chronological order for a normal 
start-up procedure. This supposes that the unit is prepared for the actual site conditions, according to the 
customer’s specifications. 
 
Note:  The above addresses or mapped or version numbers are just examples, the appear-

ance of the window may also vary slightly. Since the function and the procedure is the 
same but will not constitute error represents 

 

5.2 Build a connection 
 

Double-click the RGC 3000 icon on your desktop and and fill out the following dialog as shown. 
(Default Settings) then click OK. 

 

 
 

After a message window appeared with the version number for a few seconds, the configuration window will 
open with an overview of the gas chromatograph, which is set up on the PC. 
 

 
 

Double-click the icon of the unit in the field to open RGC 3000. 
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5.3 Instrument Status 
 
First the status of the unit needs to be checked.  
To open Instrument Status use the menu shown or click on the highlighted icon. 

 
 
 

 
 

 
 
 
 
 
 

Instrument Status-window has typically the following appearance: 
 

 
 
The green colour indicates the user defined set-points. Actual values are displayed in blue in case they are 
within the internally defined limits of the device, and in red if outside these ranges. The latter case means 
that the unit is not yet in stable operation conditions (for example injector temperature not yet stable).  
 
Normally stable conditions are reached within 5 minutes. 
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5.4 Calibration settings 
 

If the gas chromatograph was not supplied with the calibration gas, calibration adjustments must be made.  
This is done in Peak Identification in menu Method. 
 

 
 

For standard applications, the column level 1 for the concentrations of the calibration gas used. 

 
When using a multi-level calibration for daily calibration column level 8 is to use. 
 
Warning: Use only appropriate calibration gases (see Section 4.3 Calibration) 
 
The calibration parameters must be set for all channels. Select the appropriate channel in the header of the 
RGC 3000 software (as shown below). The menu item Peak Identification remains open. 
 
 
 
 
 
 
 
 

Check also the calibration time in Automation/ Sequence, tab sheet Calibration Properties: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the above example the unit will be calibrated daily at 6 AM, but this is of course site specific. 
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Finally check the alarm limits, which are also customer specific.  
 
The alarm settings are defined in Application / Alarms 
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5.5 Sequence settings (ordering) 
 
Check the sequence settings: 
 

 
 

The following dialog box appears 

 

 
 

Select tab sheet Sequence Table: 
 

 
 
Change the sequence of sample streams according to the site specifications. 
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5.6 Report settings 
 

If reports need to be generated on hard disk, the parameters which need to be stored need to be selected.  
 
Select Advanced in the menu Method: 
 

 
 

 
 

Activate “Export enabled” and select the parameters which need to be stored on hard disk with the black 
arrows. 
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5.7 Continuous Analysis 
 

The unit is now ready for continuous analysis. Select Start in menu Control or click the appropriate icon in 
the toolbar: 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

If you want to store the reports on hard disk using RGC3000, make sure to define the settings for the export 
file: 

 

Á Maximum runs to keep: limited by the size of the hard disk 

  Export file name:   Export file name 

 

The reports (in ASCII format) will then be stored in the Export directory underneath the directory automatical-
ly created on the hard disk for the connected unit, with the serial number of the unit as name. 
 

Select Full Automation to start-up continuous analysis. 
 


