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Okuma Monitoring Control System Interface  
User Manual

1. Introduction

1.1 Purpose

The purpose of this document is to provide the instruction of installing and operating Okuma Monitoring Control System Interface. It also provides information on how to repair, and uninstall this software.

1.2 Scope

This manual will cover the installation, operation and troubleshooting of Okuma Monitoring Control System Interface running on OSP P200L/P300L/P200M/P300M controls or newer controls and on Windows XP SP3, Windows 7 SP1, and Windows 10.
1.3 Definitions, Acronyms and Abbreviations

None
1.4 Overview

The Okuma Monitoring Control System Interface is an application that is specifically designed to monitor industrial sensors that can output 4 – 20 mA analog or digital signals.
All digital/analog output signals from Wago PLC unit are designed to support specific application logics only. These output signals are not for general purposes.

All sensors configured to be monitoring by the application will be scanned at an interval of 100ms, approximately.
1.5 Function and Configuration

1.5.1 Function

This application will start after NC is started up using Startup service.
1.5.2 Configuration

All analog input and digital input sensors configured in the system will be continuously monitored by this system and raising a specific OSP alarm level if configured.  The system will log sensor data to database file if configured.
Optionally, output of sensors’ data can be sent to OKUMA MTConnect Adapter.

1.6 References

[1] Installation Manual for THINC-API

[2] Installation Manual for THINC Startup Service
[3] IFM Optical Distance sensor OD100 (IFM O1D100.pdf)

[4] IFM Frequency Counter (7390953UK- Frequency Counter for SBU625 Flow Rate.pdf)

1.7 Requirements

This application is designed to work with MS Access Database x86 version only.  MS Access Data Engine must be able to install on target machine.

If either MS Access Database Engine x64 version or MS Office x64 is already installed on target machine it must be first un-installed before MS Access Database Engine x86 can be installed.
2. Installation

The following steps in section 2.0 need to be performed in the same order:

Installation of THINC API
Installation of THINC Startup Service
Configuration of IP Address
Installation of AccessDatabaseEngine
Installation of Okuma Monitoring Control System Interface’  Software
Note: All installation must be either installed directly from CD/DVD disks or copied to the local hard drive.

2.1 Installation of THINC-API

This application requires THINC-API having the same version or greater to be installed on machine as specified in the Release Note.

Refer to THINC-API ‘InstallationManual.pdf’ provided on THINC-API Installation disk for instructions.

Tip: Try to run THINC-API Demo Application and see if it runs normally to make sure THINC-API is properly installed.

It is always best to install the latest version of THINC-API on the machine if possible.

2.2 Installation of THINC Startup Service

This application requires THINC Startup Service having the same version or greater to be installed on machine as specified in the Release Note of Okuma Monitoring & Control System.

Refer to installation manual of Startup Service provided on Installation disk for instructions.
2.3 Configuring IP Address
The system needs to use the local network for the communication between machine and PLC controller to minimize the network traffic or delay time that might cause time out issue on PLC controller.  The following steps are necessary for new installation or changing IP address of the machine/PLC controller.
2.3.1 Set IP Address for Okuma Machine

It is necessary to configure the machine to use local network IP address first during this installation to register the WAGO Fieldbus Controller device. After finishing the installation, the machine can be set to use other local network IP address as long as it is configured to have the same subnet with the Fieldbus Controller device if needed.
On windows desktop, click Start ( Settings (Network Connections. In the popup window, first click Local Area Connection, then click File menu and select submenu item Properties, the following dialog will be displayed. 
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Figure:   Local area connection properties dialog

In the field of ‘This connection uses the following items’, scroll down to select item ‘Internet Protocol (TCP/IP)’, click ‘Properties’ to enter ‘Internet Protocol (TCP/IP) Properties’ dialog.
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Figure:   Internet protocol (TCP/IP) properties dialog

If the option ‘Use the following IP address’ is already applied, write down the IP address, subnet mask and default gateway information, these will be used when setting IP address for Fieldbus Controller device. Skip the rest of this step and continue with next section.

Click ‘Use the following IP address’ option:

Enter 192.168.1.x where X can be any number from 1 to 255 for IP address
Enter 255.255.255.0 for subnet mask

Enter 192.168.1.1 for Default gateway
Click OK to save and exit this dialog
Click Close in the ‘Local Area Connection Properties’ dialog to exit the dialog

It may take a while for the configuration to be applied.

· Important: Shutdown and restart machine

2.3.2 Set IP Address for Fieldbus Controller
Warning: Make sure the Ethernet cable is connected properly before setting IP address for WAGO Fieldbus Controller module. 

Note: In order for the Okuma Monitoring Control System Interface to function properly, the IP address for Fieldbus Controller device has to be on the same subnet as the machine IP address is on and using local IP address only.
Note: This step is required to perform every time a new setup of this application on the machine or the Fieldbus Controller (750-880) has been changed, or the machine IP address has been changed such that its subnet is different from Fieldbus Controller device’ s subnet.  Once the IP address has been assigned to the device it will reside on it unless the DIP switch setting has been changed or a different IP address need to be assigned to the device.
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Figure: Ethernet TCP/IP Fieldbus Controller
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· Start the machine in Windows mode only.

· Connect the Fieldbus Controller device to machine local network switch

· Connect the machine to the same local network switch

· Power off the Fieldbus Controller device by disconnecting XB-RESET connector.  Refer to circuit diagram and layout drawings in electrical installation manual for connector name and location of XB-RESET.

· The base address used consists of the first three bytes of the IP address.  This always depends on the IP address currently saved in the fieldbus controller.  
· Set the Red DIP switch number 1 of Fieldbus Controller device to ON position. The IP address of the fieldbus controller now become 192.168.1.1
[image: image5.png]



· Power On the Fieldbus Controller device by connecting XB-RESET connector.
· Open the Internet Explorer.  Enter the IP address for the fieldbus controller 192.168.1.1.
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· The start page of Web-based Management loads.  The machine now will connect to the Fieldbus Controller device locally.
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· Click on TCP/IP link to the desired HTML page in the left navigation bar.  A query dialog appears.
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· Enter default user name = “admin”, password = “wago” and click OK button.  The correspond HTML page is loaded.

[image: image9.png]~

TCPI/IP configuration

—= Information

— Ethernet This page is for the configuration of the basic TCP/IP network parameters. The parameters are stored in an
EEPROM and changes will take effect after the next software or hardware reset.

Note that these settings are used only if the DIP switch is set to zero and you have selected 'use IP from
— Port EEPROM' at 'Port’ configuration page! Otherwise the settings from DIP switch will be used!
— SNMP
— SNMP V3

|+ Watchdog EEPROM Configuration Data

— Clock IP-Address [to2168130 |
—* Security Subnet Mask [255.265.255.0
—= Modbus Gateway [192.168.1.0
— EtherNet/IP Host Name [o030DE0BB1EF
—= PLC Info Domain Name [
— PLC DNS Server 1 0.0.0.0
—= Features DNS Server 2 o007
|- 10 config Switch IP-Address [to21681 |
| Disk Info (S)NTP Server Host Name Or IP Address 0000 |
\—s SD Card SNTP port 123 enabled O

Backup & SNTP Update Time (sec, max. 65535) 3600
" Restore IP Fragment TTL (sec, max. 255) 60
—= WebVisu

UNDO SUBMIT





· Enter the desired IP address setting.  

· Example: 192.168.1.30. 
· Enter the desired Gateway address setting 192.168.1.1
· Click on Port link to the desired HTML page in the left navigation bar.  A query dialog appears.
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· Click on radio button to select use IP from EPROM then press [SUBMIT] to confirm your change.
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· Set the Red DIP switch number 1 of Fieldbus Controller device to OFF position. 

· Power Cycling the Fieldbus Controller device by disconnecting and reconnecting XB-RESET connector.
· Open the Internet Explorer.  Enter the IP address for the fieldbus controller 192.168.1.30.
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· The start page of Web-based Management loads.  The machine now will connect to the Fieldbus Controller device locally with IP address 192.168.1.30.
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2.3.3 Mode Selector Switch
The mode selector switch is located behind the cover flap which should always to be set at the “Top” position as shown below.
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2.3.4 Backup System Configuration

· Refer to section 2.3.2 to start Web-based Management as shown below.  The machine now will connect to the Fieldbus Controller device locally.
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· Click the Backup & Restore.  The Windows Security will display.
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· Enter default user name = “admin”, password = “wago” and click OK button.  The correspond HTML page is loaded.
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· Insert the provided SD Card from Okuma of the machine serial number that will be back up.  The Services screen will change as shown below.
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· Click START button start back up service.
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· Enter default user name = “admin”, password = “wago” and click OK button.  The Backup Service will start as shown below.
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· The Backup Service is completed.
2.3.5 Restore System Configuration

· Each Fieldbuss Controller device is shipped with a Scandisk SD Card from Okuma.  If the new Fieldbuss Controller has been replaced for whatever reason, the System Configuration need to be restored.  Please perform the following steps.
· Power Off the Fieldbus Controller device by disconnecting XB-RESET connector.
· Place and insert the SD card on the new Fieldbuss Controller as shown below.
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· Power ON the Fieldbus Controller device by connecting XB-RESET connector.  The original System Configuration will be restored on EEPROM.   The default IP address 192.168.1.20 will also be restored.  Perform the network IP address setting again as needed. 
· Notes: the SD card need to be in released position while the Fieldbus Controller device is in running mode.
Ensure that the following settings are checked as shown in the Restore Option Setting so the controller can be restored using SD card during power on.
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2.4 Installation of AccessDataBaseEngine

2.4.1 Windows XP and Windows 7

Note: Currently, the application can run on Windows x64 if and only MS Office or MS Access Database Engine for 64-bits version is not on target machine since the application is currently designed to work with MS Access Engine for x86 only and both version of x64 and x86 cannot be installed on the same platform.
2.4.1.1 Install Microsoft Access database engine 2010 (English)
Run the ‘AccessDatabaseEngine.exe’ program from folder “Setup\AccessDatabaseEngine\Access.DataBase.Engine.2010.Prerequisite” of the DVD to install this software package. 
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Click Next to continue
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Check the box and click Next to continue
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Click Install to continue the installation
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Click OK to finish the installation
2.4.1.2 Microsoft Access database engine 2010 (English) already installed
Note: If the AccessDatabaseEngine is already installed on the target machine then click Cancel button to skip it.
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Click Yes to exit Microsoft Access database engine 2010 Setup
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Click OK to cancel this operation

2.4.2 Windows 10 

2.4.2.1 Install Microsoft Access database engine 2016 (English)
Run the ‘AccessDatabaseEngine.exe’ program from folder “Setup\AccessDatabaseEngine\Access.DataBase.Engine.2016.Prerequisite” of the DVD to install this software package. 
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Welcome to the Microsoft Access database engine 2016 (English) Installation Wizard

The Setup Wizard will install Microsoft Access database engine 2016 (English) on your computer.
Click Next to continue or Cancel to exit the Setup Wizard.





Click Next to continue
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Check the box and click Next to continue
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Click Install to continue the installation
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Click OK to finish the installation
2.4.2.2 Microsoft Access database engine 2016 (English) already installed
Note: If the AccessDatabaseEngine is already installed on the target machine then click Cancel button to skip it.
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Click Yes to exit Microsoft Access database engine 2016 Setup
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Click OK to cancel this operation
2.5 Installation of Okuma Monitoring Control System Interface Software

In Windows mode (press ESC and Cancel button during NC Startup screen to prevent NC from running.  On P300A or new controls, it needs to keep tapping on the Shift key while NC is starting to prevent NC from running.), Run the ‘Setup.exe’ program from the DVD to install this software package. The setup program automatically checks if Microsoft .NET framework 4.0 is installed. If it is not installed, continue to section 2.3.1, otherwise refer to section 2.3.2.

OSP software should not be running during the installation or .NET Framework 4.0. During the .NET installation, it will be necessary to reboot multiple times. OSP software launch should be cancelled and the installation media should remain connected during the reboot.

For Windows XP, it must have Service Pack 3 installed in order to support .NET Framework 4.0

This installation can only be installed on 32-bit Windows XP or Windows 7.

Note: This setup will check to see if the required version of THINC-API, and Startup Service installed on target machine before installing Okuma Monitoring Control System Interface.
2.5.1 Installation of Microsoft .NET Framework 4.0

The next dialog will be displayed if Microsoft .NET framework 4.0 is not installed.
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Click Accept to install .NET framework 4.0.

If the .NET installation requires rebooting, then it needs to reboot the machine to continue the installation again.

2.5.2 Installation of Okuma Monitoring Control System Interface Software

The following dialog will be displayed once all of the required .NET frameworks are installed.
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Click Next to continue.
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Click Next to continue. User can also select a different folder other than the default one to install Okuma Monitoring Control System Interface Software.
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Click Next to continue.
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Application is installing.

The System Configuration Dialog is displaying to configure system parameters.
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· I/O Setting Tab:

· Ethernet I/O IP Address - Enter the local IP address of the Fieldbus Controller, which is defined in the section Configuring IP Address.
· Ethernet I/O Port – The Ethernet Port setting of the Fieldbus Controller. Default value is 502.
· External Pump ON Output Unit – The Output Unit number assigned to turn ON the Coolant Refractometer pump. Default setting is Unit 1. 
· External Pump ON Output Channel – The Output Channel number assigned to turn ON the Coolant Refractometer pump.  Default setting is Channel 1.
· NC External Alarm Output Unit – The Output Unit number assigned to activate the NC External Alarm.  Default setting is Unit 1.
· NC External Alarm Output Channel – The Output Channel number assigned to activate the NC External Alarm.  Default setting is Channel 2.
· NC External Alarm 2 Output Unit – The Output Unit number assigned to activate the NC External Alarm 2.  Default setting is Unit 1.
· NC External Alarm 2 Output Channel – The Output Channel number assigned to activate the NC External Alarm 2.  Default setting is Channel 3.

· Monitoring Setting Tab:
[image: image48.png]1/0 Setting| Monitoring Setting | Misc. Setting | MTConnect Adapter | System Database | License *

Instant Pump ON Run-Time (min):

]
]

Pre-Pump ON Run-Time (min):

Monitoring Start Time:

Monitoring End Time: 11:59 PM

Sampling Period (hour):

Monitoring Interval (ms)





· Instant Pump ON Run-Time (min) – The time in minute setting for the pump to run after the READ CHANNEL No. button is pressed.  Default value is 1 minute.
· Pre-Pump ON Run-Time (min) – The time in minute setting for the pump to run when the Sampling Period time setting in hour has been reached. Default value is 1 minute.
· Monitor Start Time/End Time – The system will monitor all input sensors in the period specifying in the start and end time. 
· Sampling Period (hour) – The sampling period of Period Monitoring type can be set from 0.5 to max. 12 hours.

· Monitoring Interval (ms) – The scanning interval of monitoring all input sensors can be set from 100 ms to 1000 ms.  
· Misc. Setting Tab:
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· Floating Windows – If checked the application will not be docked and can be moved by dragging the top bar.

· Show form when alert/alarm – The system will show and bring the application to front when the check box is checked

· Set NC Alarm Level for mismatch configuration in monitoring devices – The system will issue Alarm level according to the setting if Tool No. or Station was indexed or called from NC part program which has not been registered

· Alert message for monitoring device when it is not in normal range – The system will issue Alert Message according to the text setting when device’s input has reached the Upper/Lower Threshold setting range

· Alert message for mismatch configuration in monitoring devices – The system will issue Alert Message according to the text setting if Tool No. or Station was indexed or called from NC part program which has not been registered
· Not monitoring while Machine Lock is active – The system will temporarily stop monitoring all registered sensors while the machine in this mode and for Machine Running Mode configuration only
· Not monitoring while E-Stop is active – The system will temporarily stop monitoring all registered sensors while the machine in this mode and for Machine Running Mode configuration only
· Disable Cycle Start for mismatch configuration in monitoring devices – If it is checked the system will disable the Cycle Start function if there is no matching tool number registered in the system for the current active tool on the machine. 
[image: image50.png]I/O Setting

Monitoring Setting

Misc. Setting

Adapter Port:

Enable MTConnect Adapter

MTConnect Adapter
7879

System Database

License ¢





· MTConnect Adapter Setting Tab:

· Adapter Port – Default port number is 7879.  The adapter port number can be changed per user network configuration.  If this port is changed then the port number configured in the agent.cfg file must be changed.
· Enable MTConnect Adapter – The system will collect sensors data and transfer to MTConnect Agent.  User client app can access sensor data from the agent.  MTConnect Agent must be configured to receive sensors’ data.
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· System Database:

· Daily Backup System Database – – If checked the system database will be backup daily when machine is in Manual mode or in E-Stop mode only.
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· License Features:

· List of all available features that can be supported by the system and most of the features require additional hardware.  Each feature will require a license to activate it. If there is a valid license for the selected features, the features can be enabling. 
For more information, please contact your local distributor or OKUMA office.

· OK button 

The system will save current setting and update device configuration file, accordingly. 

· Cancel Button

This will cancel current installation.

· Click OK to move to next step
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· Click Close to complete the installation.

· It is necessary to reboot the machine after this step to complete the installation process.

The Okuma Monitoring Control System application will be started automatically by THINC Startup Service after NC is completely started.  By default, this application will be minimized to system tray after it runs without any error.  The application can be shown up by clicking the OKUMA icon [image: image54.png]


 located in the lower left corner of screen.
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3. Repair/Uninstall Okuma Monitoring Control System Interface Software
3.1 Un-install Okuma Monitoring Control System Interface Software
Start the machine in Windows only mode. Click Start ( Settings ( Control Panel to launch control panel. Double click Add or Remove Programs for Windows HP or Programs and Features for Windows 7 in control panel, find the item Okuma Monitoring Control System Interface and click Remove or Uninstall to uninstall Okuma Monitoring Control System Interface Software.
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Click Yes to confirm uninstalling Okuma Monitoring Control System Interface Software.

4. Installation Files

4.1 Okuma Monitoring Control System Interface Software
All the files are installed in the installation folder unless otherwise noted, by default, which is ‘D:\Program files\Okuma\Okuma Monitoring Control System’ Interface.
5. Usage

5.1 Hardware Verification

Double check PLC status as shown below before start the Okuma Monitoring & Control System

5.1.1 Mode Selector Switch

The mode selector switch is located behind the cover flap which should always to be set at the “Top” position as shown below.
[image: image58.png]


               [image: image59.png]Positions for the mode |Function
selector switch

“Top” position “RUN” — activate program processing,
Boot project (if available) is started
“Center” position “STOP” — stop program processing,

PFC application is stopped

“Bottom” position Do not use. This position is not relevant for the user.





5.1.2 LED Indicators on Fieldbus Controller Device

· For normal operating state, the statuses of LED’s on Fieldbus Controller device should be:

[image: image60.png][—l 7]
EMERNET [ 1Y 1
- S
m
B

m o
v






[image: image61.png]LINKACT 1: Fast Flashing
LINKACT 2: OFF
MS: ON
NS: Slow Flashing
1/0: ON
USR: OFF




· LED A and B should be ON (Green).  If LED is OFF, please check the incoming power 24VDC as shown below
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· Fieldbus Diagnostics – Solution in Event of Error
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· Evaluating Node Status 
The I/O LED indicates the communication status between field bus coupler/controller and the I/O modules.
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· Evaluating Power Supply Status
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5.2 Start Okuma Monitoring Control System Interface Application

The Okuma Monitoring Control System Interface Software will be launched automatically by the Start-Up service after NC is started completely. 
If user exits the software and wants to launch it again, press Ctrl + [image: image66.png]


 on the operation panel to pop up Start Menu, then click Programs ( Okuma ( Okuma Monitoring Control System ( Okuma Monitoring Control System to run.
[image: image67.png]toGeEvBe EacC 8:38PM
Ea OO0 O da gnmy =





After the application is launched without error, it will be minimized in the system tray and shown as an icon[image: image68.png]


. 

The main user interface can be displayed by double click on the icon in the system tray or from the V-KEY on OSP
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Figure: Okuma Monitoring Control System Interface Software main user interface

NOTE: All configuration settings can only be saved and applied when the machine is in E-STOP mode, and performed by administrator ONLY.

5.3 Exit Okuma Monitoring Control System Interface Application

When user shuts down the machine, the software will be terminated automatically without user interaction.

Click the button File/Exit will also terminate the software.

· In normal operation, only user with administrative right can perform this operation.
The default User/Password for administrator account on the machine: 


User: administrator


Password: okuma+osp
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5.4 System Events Tab
It contains a menu bar as shown below.  The menu item can be activated by clicking on it or pressing the correspond Function Key from [F1] to [F9] if applicable.
By clicking NEXT or PREV, the different menu will be displayed and function accordingly as shown below:
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5.4.1 Administrative Log On
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Press [image: image75.png]


 or [image: image76.png]


 soft key for function key [F1/F8] to extend the function menu as shown below.

Click on the [image: image77.png]


 soft key or function key [F1] to log on the system as Administrator-Level account.  From then all user can change any system configuration setting until the user select to Log Off.  The system will automatically log off after the system has been restarted.  The Log On dialog will appear as shown below.  Enter Windows User Name and User Password and click OK to log on the system.

· In normal operation, only user with administrative right can perform this operation.
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The message box will display as shown.  Click OK to close the message.
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The main Monitoring Control System screen will change to green color as shown below.
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5.4.2 Administrative Log Off

Click on the [image: image81.png]


 soft key or function key [F2] to log off the Administrator-Level account. The message box will display as shown.  Click OK to close the message.  The main Okuma Monitoring Control System screen will turn off the green color.
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5.4.3 File
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 - Click on this soft key or function key [F1], the File menu has one submenu item, which is [image: image84.png]


 
Click on Exit button close the application.
This function requires an Administrator-Level account.
5.4.4 Clear Events
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 - click on this soft key or function key [F2] all the messages displayed in the client area of the main user interface are cleared. 
5.4.5 Trace ON/OFF
· [image: image86.png]


 Click on this soft key or function key [F3] it will toggle the TRACE mode.  If Trace is ON all pre-defined tracing messages are displayed.
5.4.6 Minimize to system tray
· [image: image87.png]WINIVIZE TO
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 Click on this soft key or function key [F4] the main user interface is hidden and the Okuma icon [image: image88.png]


 for this application is shown in the system tray of windows task bar.
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5.4.7 System Start/Re-Start
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 Click on this soft key or function key [F5] the system will re-initialize and reset all system configuration settings.  
This function requires an Administrator-Level account and machine must be in E-STOP.
5.4.8 System Stop
· [image: image91.png]SYSTEM STOP|



 Click on this soft key or function key [F6] the system will stop all operations of the Okuma Monitoring & Control System.  All output will be reset by the system.
This function requires an Administrator-Level account and machine must be in E-STOP.

5.4.9 Display Change
· [image: image92.png]DISPLAY
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 Click on this soft key or function key [F7] the system will display the menu list that allows user to select to switch to other tabs.  
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5.4.10 About

· [image: image94.png]


 Click on this soft key or function key [F8] a dialog is displayed to show the information about this application.
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In addition, user can directly select the tab header to switch to different tab instead.
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· There is Event Log tab that user either needs to click on the Drop-Down menu to select the Events Log or click on the Right Arrow menu to see the Events Log tab.
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5.5 Configurations Tab
This tab provides different configurations for the application.  
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It contains different menu bars as shown below when NEXT or PREV menu key is pressed.  
The menu item can be activated by clicking on each software key or pressing the correspond [F1] through [F9] function keys.
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Note: Machine must be in E-STOP in order to save the configuration.
5.5.1 System Configuration
This configuration allows user to configure different global settings for the application.  Upon completion of configuration, the system will try to re-initialize completely with new configuration. It requires an administrative level to perform.   The system will verify the input user name and password before allowing user to save the configuration.
This configuration requires an Administrator-Level account for editing.
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5.5.1.1 I/O Setting Tab
- Ethernet I/O IP Address - Enter local IP address of the Fieldbus Controller which from previous steps

- Ethernet I/O Port – The Ethernet Port setting of the Fieldbus Controller

- External Pump ON Output Unit – The digital output unit number assigned to turn ON the pump designed specifically for Coolant Refractometer unit.
- External Pump ON Output Channel – The digital output channel number assigned to turn ON the pump designed specifically for Coolant Refractometer unit.
- NC External Alarm Output Unit – The digital output unit number assigned to activate the NC External Alarm. 

- NC External Alarm Output Channel – The digital output channel number assigned to activate the NC External Alarm. 
- NC External Alarm 2 Output Unit – The digital output unit number assigned to activate the NC External Alarm 2. 

- NC External Alarm 2 Output Channel – The digital output channel number assigned to activate the NC External Alarm 2. 

- Monitoring Interval (ms) – The scanning interval of monitoring all input sensors can be set from 100 ms to 1000 ms.  
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5.5.1.2 Monitoring Setting Tab
- Instant Pump ON Run-Time (min) – The time in minute setting for the pump to run if one of the analog input unit/channel is configured to use external pump and activated by pressing READ ANALOG INPUT/ALL ANALOG CHANNELS.
- Pre-Pump ON Run-Time (min) – The time in minute setting for the pump to run before the Sampling Period time setting in hour has been reached. Default value is 1 minute.  
- Monitor Start Time/End Time – The system will monitor all input sensors in the time frame specifying in the start and end time. 

- Sampling Period (hour) – The sampling period of monitoring all sensors can be set from 0.1 to max. 12 hours.
- Monitoring Interval (ms) – The scanning interval of monitoring all input sensors can be set from 100 ms to 1000 ms.  
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5.5.1.3 Misc. Setting Tab
· Floating Windows – If checked the application will not be docked and can be moved by dragging the top bar.

· Show form when alert/alarm – The system will show and bring the application to front when the check box is checked.
· Set NC Alarm Level for mismatch configuration in monitoring devices – When a sensor is configured to monitor during Active Tool, the system will issue Alarm level according to the setting if Tool No. or Station was indexed or called from NC part program which has not been registered

· Alert message for monitoring device when it is not in normal range – The system will issue Alert Message according to the text setting when device’s input has reached the Upper/Lower Threshold setting range.
· Alert message for mismatch configuration in monitoring devices – The system will issue Alert Message according to the text setting if Tool No. or Station was indexed or called from NC part program which has not been registered
· Not monitoring while Machine Lock is active (Machine Running Mode) – The system will temporarily stop monitoring all registered sensors configured as Machine Running Mode while Machine Lock is active.
· Not monitoring while E-STOP is active (Machine Running Mode) – The system will temporarily stop monitoring all registered sensors configured as Machine Running Mode while E-STOP is active.
· Disable Cycle Start for mismatch configuration in monitoring devices – If it is checked the system will disable the Cycle Start function if there is no matching tool number registered in the system for the current active tool on the machine.
5.5.1.4 MTConnect Adapter Setting Tab
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· Adapter Port – Default port number is 7879.  The adapter port number can be changed per user network configuration. 
· Enable MTConnect Adapter – The system will collect sensors data and transfer to MTConnect Agent.  User client app can access sensor data from the agent.  MTConnect Agent must be configured to receive sensors’ data. 
See Setup MTConnect for Okuma Monitoring Control System for more information how to expose sensor data to MTConnect Agent and Adapter.
5.5.1.5 System Database
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· Daily Backup System Database – If checked the system database will be backup daily when the machine is in E-Stop mode only.

5.5.1.6 Special Features
[image: image105.png]Enable Description

Auto Coolant Refill Control System Feature (require nse & hardware)
Fusion CO2 Coolant Control System Feature (required license & hardware)





The system supports different features that require a specific license/hardware for each feature.  If the system is configured for a specific feature, the feature can be enabled by checking the checkbox. Unless the feature is enabled and licensed for, the feature can be configured in the Configuration tab.  If the feature is licensed for but is not enabled, then it will be disable in the Configuration tab.  
See Special Feature Configuration for more information
Any of the listed features is enabled will be verified for a valid license.
· OK button - The system will save current setting and update device configuration file accordingly. 
This operation requires an Administrator-Level account and machine must be in E-STOP.

· Cancel Button - This will cancel this operation.

5.5.2 Device Configuration
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 The Device Configuration allows user configuring different settings for each monitoring device (Analog and Digital input sensors) installed on the machine.  Upon completion of configuration, the system will try to re-initialize completely with new configuration. 
Each unit will have up to 8 channels. The system allows monitoring up to 8 analog input units, and 8 digital input units if available on hardware.  By default, the system is configured to support 1 analog input unit, and 1 digital input unit and one 1 digital output unit only. 
This configuration requires an Administrator-Level account for editing.
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· Add function allows one to add new sensor device to the monitoring list based on the current data displayed on the Sensors/Monitored Devices/Monitoring Conditions/Monitoring Data Ranges.  A sensor must be uniquely identified in the system by its I/O type (Analog/Digital input), I/O unit and channel number.  All data fields associated with the sensor must be filled out to be valid or using default values if any.

· Update function will allow one to update the current settings of the current sensor selected in the list.  

· Delete function will allow one to delete the current sensor selected in the list.  

· All of the above operations will not be saved to the system unless the Save & Apply New Configuration button is pressed.

This operation requires an Administrator-Level account and machine must be in E-STOP.

· Close function will discard all changes.
Each sensor can be expressed as shown below based on Measurement types, System/Component, and Monitored Unit:

Ex: Assuming that there is a sensor mounted in the coolant tank to check coolant level on the machine.
The measurement of {0} level of {1} on the {2} has changed

The measurement of concentration level of coolant on the coolant tank 1 has changed.
An Input/Output signal or M Code output signal, listed on OSP I/O Monitor, can be checked by system if desired.  It is only available in Program Running condition.
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Active tool can be checked by system if desired.  It is only available in Program Running condition.  
If Active signal and Active Tool are checked then the sensor will not be checked when both are active.
To prevent any spike signal, the system can check the reading value in the next scan cycle and only raises an alert if the max recheck is reached consecutively if desired.  The next scan cycle will be based on the monitoring condition. 

Ex: The next scan cycle for period will be determined by the setting of Sampling Period in the System Configuration. Meanwhile, the next scan cycle for machine running or program running will be determined by the setting of Monitoring Interval in the System Configuration.

5.5.2.1 Configuring Analog/Digital Input Sensors

In this session, it will allow to add analog/digital input sensors to be monitored by the system. Each sensor must have a unique sensor’s unit number and channel number. Only unique unit number and channel can be added to the system.

5.5.2.1.1 Adding New Analog Sensor

· Sensor Tab

· Select I/O unit and Channel that the new sensor will be connected to
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· Monitored Devices Tab
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- Measurement Type – click the drop down menu to select measurement type of assigned sensor.
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- System/Component – click the drop down menu to select system or component of assigned sensor.
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- Monitored Unit – click the drop down menu to select monitored unit of assigned sensor.
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- Display Name – click on the text box to enter the display name of assigned sensor up to 30 characters max.  Note: Display name is also used in error message but it will be limited to the first 15 characters only.
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- Display Data Unit – click the drop down menu to select display data unit of assigned sensor.

[image: image115.png]Amperes
Amperes rms
Celsius

microstrain
mm
mole/|





- Use External Pump – check the checkbox if the sensor is required using an external pump.  Normally, coolant concentration will require using an external pump to circulate the coolant before checking when it is monitored periodically.  

This is only available when the Monitoring Condition is Periodic only.
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- Linked To External Control System – check the checkbox if the sensor is configured to be monitored only when an external control system is active.  When an external control system has a reference to one the input sensors, these sensors can be configured to be monitored when this external control enabled by a special feature is running.  Otherwise, the sensors are only updating the status without raising any alarm when the alarm conditions are met as configured for each sensor.
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- Override Alarm Level – Select the alarm level to be override when NC program is running. This is applicable to device having Period or Machine setting for Monitoring Conditions.  When sensor is not in normal range, the override alarm level is raised by the system instead of other alarm level settings for Upper/Lower Limit/Threshold or Abnormal.  
· Monitoring Conditions Tab
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- Monitoring Condition
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0 - Periodic – select this setting to let the system monitor the device only when the Sampling Period time setting in the System Configuration has been reached.
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· 1 – Program Running – select this setting to let the system to monitor the device while the Part Program is running in Auto Mode only. It also can be associated with active M Code/Active Tool if desired and applicable.
· 2 – Machine Running – select this setting to let the system to monitor the device when the machine is running. Basically, the system will constantly monitor all sensors defined in this group at all times. It cannot be associated with active M Code/Active Tool.

- Raise Alarm Level – The system will raise the selected Alarm Level when the Upper/Lower Limit/Threshold setting has been reached.  Click the drop down menu to select an alarm level for each limit.
Lower Limit Alarm: raise an alarm when the reading value <= Lower Limit value 

Lower Threshold Alarm: Lower Limit value < raise an alarm when the reading value < = Lower 

Threshold value
Upper Threshold Alarm: Upper Limit value > raise an alarm when the reading value >= Upper Threshold value

Upper Limit Alarm: raise an alarm when the reading value >= Upper Limit value 
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Note: An A Alarm level will stop the machine immediately if it is selected.  It does require THINC-ALARM option on machine.  If an A alarm is selected but the THINC-ALARM is not available, then B Alarm will be set instead.
- Show Alert Message – check box to let the system to display the alarm message if one of the alarm levels has been reached.
[image: image123.png]Monitoring Condition:

0 - Periodic

Upper Limit

Upper Threshold

Lower Threshold

Lower Limit

Abnormal
™ Show Alert Message

I T





- Max. Recheck Failure – select how many times that the system will need to recheck the failure caused by the upper/lower threshold/limit settings before the system raises an alarm.  Select 2 to let the system to recheck the failure 2 more times in the next scanning cycle before raising an Alert Message.  The Recheck will depend on the type of monitoring condition and other conditions associated with the monitoring condition such as M Code output, and Active Tool.  

For example: 

If monitoring condition is periodic then the system will not perform the checking until the next sample period.

If monitoring condition is programming, then the system will not perform the checking until the scanning cycle defined in the System Configuration.  If Active M Code/Active Tool is also checked then these conditions must also be true to be checked the sensor data again.
The system will reset if the sensor’s data is back to normal or the monitoring condition is not met 
in the next scanning cycle.

[image: image124.png]Max. ReCheck Failure:

2
Associated Device A TURRET M

Monitoring Active Output
for the associated device if  |\51
applicable

Monitoring Active Tools for the associated device if
applicable (Lathe: A/B/C Turret; MC: Main Spindle)

Log Data on Event All (when data is checked) ~





- Associated Device 
The actual devices can be associated with Monitoring Conditions are based on machine type and per machine’s specification. Associate Device selection will be associated with the Monitoring Condition selection as following:
· 0 – Periodic Selected – select this setting to let the system monitor the device only when the Sampling Period time setting has been reached.

· Machine 1 – select for machine on the Right Side for Lathe or Machining Center
· Machine 2 – select for machine on the Left Side (available on 2SP Lathe machine ONLY).

Notes: Select Machine 2 for machine on the left side if applicable (2SP Lathe machine).  Machine 1 is for the right side. 
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· 1 – Program Running Selected – select this setting to let the system monitor the device only when the Part Program is running.
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· Machine 1 – select Machine 1 if the sensor has been installed to monitor the machine.  The monitoring is possible to be associated with an Active Output that is turned ON by an M-Code command or others.
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· Machine 2 – select Machine 2 if the sensor has been installed to monitor the machine 2.  The monitoring is possible to be associated with an Active Output that is turned ON by an M-Code command or others.

Note: Machine 2 is normally referred to Left side machine on 2SP machine type. 
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· Spindle 1 – select Spindle 1 if the sensor has been installed to monitor the main spindle.  The monitoring is possible to be associated with an Active Output that is turned ON by an M-Code command or others.
[image: image129.png]Max. ReCheck Failure: 2

Associated Device SPINDLE 1 (Main spindle of ~

Monitoring Active Output

for the associated device if @

applicable

Monitoring Active Tools for the associated device if
applicable (Lathe: A/B/C Turret; MC: Main Spindle)

Log Data on Event State Changed M





· Spindle 2 – select Spindle 2 if the sensor has been installed to monitor the sub- spindle.  The monitoring is possible to be associated with an Active Output that is turned ON by an M-Code command or others.
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· Spindle 22 – select Spindle 22 if the sensor has been installed to monitor the main spindle on machine 2.  The monitoring is possible to be associated with an Active Output that is turned ON by an M-Code command or others.

Note: Spindle 22 is normally referred to main spindle on the Left side machine on 2SP machine type.
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· A Turret – select A Turret if the sensor has been installed to monitor the A Turret. The monitoring is possible to be associated with an Active Output and Active Tool associated with A Turret only.
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· B Turret – select B Turret if the sensor has been installed to monitor the B Turret. The monitoring is possible to be associated with an Active Output and Active Tool associated with B Turret only.
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· C Turret – select C Turret if the sensor has been installed to monitor the C Turret.  The monitoring is possible to be associated with an Active Output and Active Tool associated with C Turret only.
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· Monitoring Active Output – is enabling if Associated Device is Spindle or A/B/C Turret selected.  Click the check box and click the drop down menu to select an Active Output that associated with an output.
· Note: Active Output must be first registered and configured in the Active M Code Output Configuration.
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· Monitoring Active Tools – is enabling if Associated Device is A/B/C Turret selected for Lathe or Main Spindle for Machine Center.  Click the check box to monitor the Active Tools that associated with registered T-Code.  
Note: Tools used per running part program must be first registered and configured in the Active Tools Configuration.
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- Log Data Change Event – select one of the item in the box to let the system to log sensor’s data on the selected event.  

State Changed - The system will log data when the state of a sensor is changed from normal to one of the abnormal states (Upper/Lower Threshold/Limit) and vice versa. 

Data Changed - The system will log data when the state of a sensor is not changed but its data is changed.  It is not recommended for sensors that produce many data in a short period of time.
All - The system will log data in each of the scanning cycle.  It is not recommended for sensors that produces many data in a short period of time, especially for machine or program running mode.
Note: It would not recommend enabling this setting for sensors that produces a lot of data but the state is not changed since the system has a limit number of records can be stored. A maximum of 100,000 records can be stored for all monitoring sensors.  Old records will be deleted as needed by the system.
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· Monitoring Data Ranges Tab
 [image: image138.png]Sensors Monitored Devices Monitoring Conditions Monitoring Data Ranges Reference PLC Signal

Upper Limit 15 Upper Threshold 12

Lower Limit 5 Lower Threshold 6

Max. Value at 20mA or Direct Output Max. Digitized Value at 20 mA or Direct

Value 335 Output Value 32760

Min. Value at4ma or Direct Output Value |- > Conversion Factor 7
Conversion Factor 2 0





· Upper/Lower Limit – set the upper/lower limit of the sensor-measured values that the system would monitor and raise an alarm if the setting value has been reached as shown on below as red scales.
· Upper/Lower Threshold – set the upper/lower threshold of the sensor-measured values that the system would monitor and raise an alarm if the setting value has been reached as shown below as yellow scales.

The Upper/Lower settings will also change the sensor display scales accordingly as shown below.
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· Max. Value at 20 mA or Direct Output Value– Please refers to the sensor manufacturer specification to set the maximum output values at 20 mA or direct output value. The setting value is between -100,000.00 and +100,000.00 as long as the Max. Value is greater than its Min. Value and all of the setting values for upper/lower threshold/limit are within this range.

· Min. Value at 4 mA or Direct Output Value – Please refer to the sensor manufacturer specification to set the minimum output values at 4 mA or direct output value.  The setting value is between -100,000.00 and +100,000.00 as long as the Max. Value is greater than its Min. Value and all of the setting values for upper/lower threshold/limit are within this range.
Note: When the reading value is outside the upper/lower settings then it will has gray color.
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· Max. Digitized Value at 20 mA or Direct Output – Specified the maximum digitized value when the sensor is output 20mA or the direct output value (without digitizing). 
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· Conversion Factor – Default setting should be 1 if no change from reading value.  It can be used as the refractive index value which should be listed on the coolant product data sheet.  This value needs to be set if a refractometer has been connected to the analog input module.  Refractometer reading is Brix scale multiply by the coolant conversion factor will be equal to coolant concentration level in %.  
· Conversion Factor 2 – Default setting should be 0. If the reading value is X and the actual value Y is an expression of (mX + b) then m will be specified the Conversion Factor, and b is the Conversion Factor 2.
Y = mX + b

Where m is the Conversion Factor and b is the Conversion Factor 2

Note: If the display value (reading value * Conversion Factor + Conversion Factor 2) is not in the range the Min. & Max value, the value will be displayed with gray background.  The Min. and Max setting value can compensate this by incorporating the conversion factor with its value. Ex: if Max. is 100 and Conversion Factor is 2 then Max. can be set to 200 and Conversion Factor is 1.
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· Reference PLC SignalTab
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. 

For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 1 can select a PLC signal source at I/O unit 1 channel 8
· Sensors configured in this dialog is for Analog Input unit # 2 channel 4 can select a PLC signal source at I/O unit 1 channel 8.
The PLC signal at unit 1 and channel 8 will provide data for all sensors having the same reference PLC signal.
· Add/Update/Delete
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· Check  [image: image146.png]Monitored



 Monitored check box and click [image: image147.png]


 to add new sensor to monitoring list based on the current settings listed in the Sensors/Monitored Devices/Monitoring Conditions/Monitoring Data Ranges tab.
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Click [image: image149.png]


 button to save the current settings listed in the Sensors/Monitored Devices/Monitoring Conditions/Monitoring Data Ranges tab for the current selected device.
Click [image: image150.png]


 button to delete the current selected device.
Note: Data will not be automatically saved for the current selected row in the devices without performing update function.  Changed data in the current selected row in the devices can also be discard by moving to different row.
· Click [image: image151.png]Save & Apply New
Configuration



 button to save all settings to the database
This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 
· Click [image: image153.png]Close



 button to exiting the configuration without saving.

5.5.2.1.2 Add New Digital Input Sensor
· Sensor Tab

· Select I/O unit and Channel that the new digital sensor will be connected to.
[image: image154.png]Sensors Monitored Devices Monitoring Conditions Monitoring Data Ranges Reference PLC Signal
Analog/Digital Input Unit/Channel

4 Digital Input Signal

Select one of the Input Unit and the channel to be monitored

/O Unit Channel

1

Digital Signal Types

NormalOpen





· Check the Digital Input Signal check box to enable the Digital Signal Types selection.  Select the Digital Signal Type according to the sensor specification.

· Normal Open: The digital input is in abnormal state when the signal becomes active (high). It is an active HIGH signal or the input signal is asserted when the signal is HIGH.  If an alarm level is set for abnormal state or override alarm level then the system will raise an alarm, accordingly.
· Normal Close: The digital input is in abnormal state when the signal becomes inactive (low). It is an active LOW signal or the input signal is asserted when the signal is LOW.  If an alarm level is set for abnormal state or override alarm level then the system will raise an alarm, accordingly.
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· Monitored Devices Tab
Enter all settings as shown below for temperature sensor, for example
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- Measurement Type – click the drop down menu to select measurement type of assigned sensor. Other types can be added by configuring in the Misc. Configuration.
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- System/Component – click the drop down menu to select system or component of assigned sensor.  Other types can be added by configuring in the Misc. Configuration.
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- Monitored Unit – click the drop down menu to select monitored unit of assigned sensor.  
Other types can be added by configuring in the Misc. Configuration.
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- Display Name – click on the text box to enter the display name of assigned sensor up to 30 characters max. Note: Display name is also used in error message but it will be limited to the first 15 characters only.
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- Display Data Unit – click the text box to enter OFF/ON status indicator of assigned sensor.

Other types can be added by configuring in the Misc. Configuration.  It can be blank.
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- Use External Pump – check the check box if the sensor requires an external pump and will be periodically monitored.
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- Linked To External Control System – check the checkbox if the sensor is configured to be monitored only when an external control system is active.  When an external control system has a reference to one the input sensors, these sensors can be configured to be monitored when this external control enabled by a special feature is running.  Otherwise, the sensors are only updating the status without raising any alarm when the alarm conditions are met as configured for each sensor.
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- Override Alarm Level – Select the alarm level to be override when NC program is running. This is applicable to device having Period or Machine setting for Monitoring Conditions.  When sensor is not in normal range, the override alarm level is raised by the system instead of other alarm level settings for Upper/Lower Limit/Threshold or Abnormal.  

· Monitoring Conditions Tab
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- Monitoring Condition
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· 0 - Periodic – select this setting to let the system monitor the device only when the Sampling Period time setting has been reached.
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1 – Program Running – select this setting to let the system monitor the device while the Part Program is running and in Auto mode only.
2 – Machine Running – select this setting to let the system monitor the device when the machine is running. Basically, the system will constantly monitor sensors all times.

- Raise Alarm Level – The system will raise the selected Alarm Level when the digital input signal is Abnormal.  Click the drop down menu to select alarm level for each limit.
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Note: An A Alarm level will stop the machine immediately if it is selected.  It does require THINC-ALARM option on machine.  If an A alarm is selected but the THINC-ALARM is not available, then B Alarm will be set instead.
- Show Alert Message – check box to let the system to display the alarm message if the alarm level has been reached.
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- Max. Recheck Failure – select how many times that the system will need to recheck the failure caused by the upper/lower threshold/limit settings before the system raises an alarm.  Select 2 to let the system to recheck the failure 2 more times in the next scanning cycle before raising an Alert Message.  The Recheck will depend on the type of monitoring condition and other conditions associated with the monitoring condition such as M Code output, and Active Tool.  

For example: 

If monitoring condition is periodic then the system will not perform the checking until the next sample period.

If monitoring condition is programming, then the system will not perform the checking until the scanning cycle defined in the System Configuration.  If Active M Code/Active Tool is also checked then these conditions must also be true to be checked the sensor data again.
The system will reset if the sensor’s data is back to normal or the monitoring condition is not met   

in the next scanning cycle.
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· Monitoring Data Ranges Tab
No setting needed for digital input.
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· Reference PLC SignalTab
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. 

For example: 

· Sensors configured in this dialog is for Digital Input unit # 1 channel 1 can select a PLC signal source at I/O unit 1 channel 8
· Sensors configured in this dialog is for Digital Input unit # 2 channel 4 can select a PLC signal source at I/O unit 1 channel 8.
The PLC signal at unit 1 and channel 8 will provide data for all Digital sensors having the same reference PLC signal.

· Add/Update/Delete
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· Check  [image: image174.png]Monitored



 Monitored check box and click [image: image175.png]


 to add current sensor to monitoring list.

[image: image176.png]UseExtemnalPu Monitored  10Add|

Measurement] Systems MonitoredUnit DisplayName  DataUnit
Flow Coolant Main Spindle | Main Spindl... |Umin A2
Flow Coolant Upper Turre... |Upper Turre_.. | Umin A3

Control Cabi... |CABINET T_.. | Umin Di_3

ON/OFF

Main Coolan





Click [image: image177.png]


 button to save the current setting of the selected device.

Click [image: image178.png]


 button to delete the current selected device.
Note: Data will not be automatically saved for the current selected row in the devices without performing update function.  Changed data in the current selected row in the devices can also be discard by moving to different row.
· Click [image: image179.png]Save & Apply New
Configuration



 button to save all settings to the database

This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 

· Click [image: image181.png]Close



 button to exiting the configuration without saving.

5.5.2.2 Sample Configurations

Below are sample of configurations of analog/digital input sensors.  The actual settings of each sensor will depend on the requirements such as monitoring condition, its associated device, etc.
5.5.2.2.1 Coolant Concentration Level Settings Sample
This configuration will monitor the coolant concentrate level of the machine periodically and will raise different alarm levels when the reading value is fallen into one of the alert levels.

· Sensor Tab

· Select I/O unit and Channel for this sensor.
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· Monitored Devices Tab
Enter all settings as shown below for refractometer sensor.

Note: External Pump can only be checked when the Monitoring Condition is set to Periodic only.
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· Monitoring Conditions Tab
Enter all settings as shown below for refractometer sensor.  Different alarm levels can be set as needed per alert level.
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· Monitoring Data Ranges Tab
Enter all settings as shown below for refractometer sensor.
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· Reference PLC SignalTab
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. Select the same I/O unit number and channel as it is configured for this sensor if it is the same.
For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 1 can select a PLC signal source at I/O unit 1 channel 1
· Sensors configured in this dialog is for Analog Input unit # 2 channel 4 can select a PLC signal source at I/O unit 1 channel 1.
The PLC signal at unit 1 and channel 1 will provide data for all Analog sensors having the same reference PLC signal.

· Add/Update/Delete

· Check  [image: image187.png]Monitored



 Monitored check box and click [image: image188.png]


 to add refractometer sensor to monitoring list.
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Click [image: image190.png]


 button to save the current setting of the selected device after editing the current selected device if needed.

· Click [image: image191.png]Save & Apply New
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 button to save all settings to the database

This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 

· Click [image: image193.png]Close



 button to exiting the configuration without saving.

5.5.2.2.2 Main Spindle Flow Rate Settings Sample
This configuration will monitor the flowrate of coolant on the spindle of the machine during program running and active M-Code output is ON only.  It will raise different alarm levels when the reading value is falled into one the alert levels.

· Sensor Tab

· Select I/O unit and Channel for this sensor.
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· Monitored Devices Tab
Enter all settings as shown below for flow meter sensor.

[image: image195.png]Sensors Monitored Devices  Monitoring Conditions

Monitoring Data Ranges Reference PLC Signal

Measurement Type Flow + | Display Name Main Spindle Flow rate|
System/Component Coolant + | Display Data Unit ymin]

Monitored Unit Main Spindie ©|| Use Extemal Pump (Periodically Monitored ONLY)
Override Alarm Level 0-No Alarm + |0 Linked To Extemal Control System





· Monitoring Conditions Tab
Enter all settings as shown below for flow meter sensor.
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· Monitoring Data Ranges Tab
Enter all settings as shown below for flow meter sensor.
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· Reference PLC SignalTab
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. Select the same I/O unit number and channel as it is configured for this sensor if it is the same.
For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 2 can select a PLC signal source at I/O unit 1 channel 2
· Sensors configured in this dialog is for Analog Input unit # 3 channel 4 can select a PLC signal source at I/O unit 1 channel 2.
The PLC signal at unit 1 and channel 2 will provide data for all Analog sensors having the same reference PLC signal.

· Add/Update/Delete

· Check  [image: image199.png]Monitored



 Monitored check box and click [image: image200.png]


 to add flowmeter sensor to monitoring list.
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Click [image: image202.png]


 button to save the current setting of the selected device after editing the current selected device if needed.
· Click [image: image203.png]Save & Apply New
Configuration



 button to save all settings to the database

This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 

· Click [image: image205.png]Close



 button to exiting the configuration without saving.

5.5.2.2.3 Turret Flow Rate Settings Sample

This configuration will monitor the flowrate of coolant on the A turret of the machine during program running and M-Code output and Tool associated with A turret are active.  It will raise different alarm levels when the reading value is fallen into one the alert levels.

· Sensor Tab

· Select I/O unit and Channel for this sensor.
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· Monitored Devices Tab
Enter all settings as shown below for flowmeter sensor.
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· Monitoring Conditions Tab
Enter all settings as shown below for flowmeter sensor.
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Note: Based on this configuration, the system will monitor this sensor when machine is in Auto Mode and part program is running.  If M Code and Active Tools are checked the system will wait for the M code output is active and a tool associated with a turret is active before checking its sensor data with the configuration setting.  

Note: Active Tools Configuration provides detail information about each tool to be monitored by the system. Please refer to the section View Active Tools Configuration for more information

A list of tools using the part program must be configured in the system.  An alarm will raise if the system cannot find the configured tool information for the current Active Tool number on NC unless it is configured to ignoring or not monitoring. 

Note: Active Output provides detail information about each active output to be monitored by the system. Please refer to the section Active M-Code Output Configuration for more information

· Monitoring Data Ranges Tab
Enter all settings as shown below for flowmeter sensor.
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· Reference PLC SignalTab
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. Select the same I/O unit number and channel as it is configured for this sensor if it is the same.
For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 2 can select a PLC signal source at I/O unit 1 channel 2
· Sensors configured in this dialog is for Analog Input unit # 3 channel 4 can select a PLC signal source at I/O unit 1 channel 2.
The PLC signal at unit 1 and channel 2 will provide data for all Analog sensors having the same reference PLC signal.

· Add/Update/Delete

· Check  [image: image211.png]Monitored



 Monitored check box and click [image: image212.png]


 to add flowmeter sensor to monitoring list.
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· Click [image: image214.png]


 button to save the current setting of the selected device after editing the current selected device if needed.

· Click [image: image215.png]Save & Apply New
Configuration



 button to save all settings to the database

This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 

· Click [image: image217.png]Close



 button to exiting the configuration without saving.

5.5.2.2.4 Temperature Digital Input Settings Sample

This configuration will monitor the temperature of the machine constantly and will raise a D alarm when the sensor is triggered.

· Sensor Tab

Select I/O unit and Channel for this sensor.
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· Monitored Devices Tab
Enter all settings as shown below for this sensor.
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· Monitoring Conditions Tab
Enter all settings as shown below for this sensor.
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· Monitoring Data Ranges Tab
No setting needed for digital input.
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· Reference PLC SignalTab
 [image: image222.png]Sensors Monitored Devices Monitoring Conditions Monitoring Data Ranges Reference PLC Signal
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. Select the same I/O unit number and channel as it is configured for this sensor if it is the same.
For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 2 can select a PLC signal source at I/O unit 1 channel 2
· Sensors configured in this dialog is for Analog Input unit # 3 channel 4 can select a PLC signal source at I/O unit 1 channel 2.
The PLC signal at unit 1 and channel 2 will provide data for all Analog sensors having the same reference PLC signal.

· Add/Update/Delete

· Check  [image: image223.png]Monitored



 Monitored check box and click [image: image224.png]


 to add temperature sensor to monitoring list.
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· Click [image: image226.png]


 button to save the current setting of the selected device after editing the current selected device if needed.

· Click [image: image227.png]Save & Apply New
Configuration



 button to save all settings to the database

This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 

· Click [image: image229.png]Close



 button to exiting the configuration without saving.

5.5.2.2.5 CO2 Coolant Pressure Level Settings Sample

This configuration will monitor the pressure of coolant on the spindle of the machine during program running and M-Code output and Tool are active.  It will raise different alarm levels when the reading value is filed into one the alert levels.

Note: The actual sensor unit and channel can be varied based on the current setting of each machine.
· Sensor Tab

· Select I/O unit and Channel for this sensor.
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· Monitored Devices Tab
Enter all settings as shown below for pressure sensor.
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· Monitoring Conditions Tab
Enter all settings as shown below for pressure sensor.  Different alarm levels can be set as needed per alert level.
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· Monitoring Data Ranges Tab
Enter all settings as shown below for pressure sensor.

Notes: the settings below are for Omega PX359-5KGI pressure sensor.  If different pressure sensor is used, please refer to sensor specification data to set these settings according.
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· Reference PLC SignalTab
 [image: image234.png]Sensors Monitored Devices Monitoring Conditions Monitoring Data Ranges Reference PLC Signal
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. Select the same I/O unit number and channel as it is configured for this sensor if it is the same.
For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 2 can select a PLC signal source at I/O unit 1 channel 2
· Sensors configured in this dialog is for Analog Input unit # 3 channel 4 can select a PLC signal source at I/O unit 1 channel 2.
The PLC signal at unit 1 and channel 2 will provide data for all Analog sensors having the same reference PLC signal.

· Add/Update/Delete

· Check  [image: image235.png]Monitored



 Monitored check box and click [image: image236.png]


 to add pressure sensor to monitoring list.
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· Click [image: image238.png]


 button to save the current setting of the selected device after editing the current selected device if needed.

· Click [image: image239.png]Save & Apply New
Configuration



 button to save all settings to the database

This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 

· Click [image: image241.png]Close



 button to exiting the configuration without saving.

5.5.2.2.6 CO2 Digital Input Settings Sample

This configuration will monitor the digital input signal of an external system, Fusion of coolant system, while NC program is running and M-Code output is active.  It will raise different alarm levels when the reading value is fallen into one of the alert levels.

· Sensor Tab

Select I/O unit and Channel for this sensor.
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· Monitored Devices Tab
Enter all settings as shown below for Fusion System Ready input signal.
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· Monitoring Conditions Tab
Enter all settings as shown below for temperature sensor.
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· Monitoring Data Ranges Tab
No setting needed for digital input.
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· Reference PLC SignalTab
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. Select the same I/O unit number and channel as it is configured for this sensor if it is the same.
For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 2 can select a PLC signal source at I/O unit 1 channel 2
· Sensors configured in this dialog is for Analog Input unit # 3 channel 4 can select a PLC signal source at I/O unit 1 channel 2.
The PLC signal at unit 1 and channel 2 will provide data for all Analog sensors having the same reference PLC signal.

· Add/Update/Delete

· Check  [image: image247.png]Monitored



 Monitored check box and click [image: image248.png]


 to add temperature sensor to monitoring list.
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· Click [image: image250.png]


 button to save the current setting of the selected device after editing the current selected device if needed.

· Click [image: image251.png]Save & Apply New
Configuration



 button to save all settings to the database

This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 

· Click [image: image253.png]Close



 button to exiting the configuration without saving.

5.5.2.2.7 Digital Input Settings Sample

This configuration will monitor the HIGH level of coolant in the tank, constantly. It will raise no alarm when the signal is abnormal or high.  The digital signal type is configured as Normal Open. The level of coolant in the tank is considered HIGH when the signal is changed from low to high or abnormal state.  When the signal is in abnormal state the system can raise an alarm if it is configured. 
· Sensor Tab

Select I/O unit and Channel for this sensor.
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· Monitored Devices Tab
Enter all settings as shown below for this sensor.
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· Monitoring Conditions Tab
Enter all settings as shown below for this sensor.
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· Monitoring Data Ranges Tab
No setting needed for digital input.
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· Reference PLC SignalTab
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. Select the same I/O unit number and channel as it is configured for this sensor if it is the same.
For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 2 can select a PLC signal source at I/O unit 1 channel 2
· Sensors configured in this dialog is for Analog Input unit # 3 channel 4 can select a PLC signal source at I/O unit 1 channel 2.
The PLC signal at unit 1 and channel 2 will provide data for all Analog sensors having the same reference PLC signal.

· Add/Update/Delete

· Check  [image: image259.png]Monitored



 Monitored check box and click [image: image260.png]


 to add temperature sensor to monitoring list.
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· Click [image: image262.png]


 button to save the current setting of the selected device after editing the current selected device if needed.

· Click [image: image263.png]Save & Apply New
Configuration



 button to save all settings to the database

This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 

· Click [image: image265.png]Close



 button to exiting the configuration without saving.

5.5.2.2.8 Chip Bin Fill Level&Exist
This configuration will set the IFM Optical Distance sensor (Reference IFM O1D100.pdf) to monitor the fill level of the container for the Chip Conveyor. It can also detect if the BIN is present or not.
5.5.2.2.8.1 Configure IFM O1D100

The IFM O1D100 manual included in the installation folder of OMCS will be used as a reference for this configuration.

5.5.2.2.8.1.1 Main Configuration & Programming setting
Reference page on the IFM O1D100 manual
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Note: Refer to step 2 too decrease the value 

5.5.2.2.8.1.2 Configure the unit of measurement
Ensure that the unit is mm by setting EF/Uni
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5.5.2.2.8.1.3 Configure Hysteresis Output 1/SP1
Reference page on the IFM O1D100 manual
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Navigate to the OU I menu and change the setting of OU I to Hno for normally open digital output signal so when container is present the signal will be high. Otherwise, the signal is low.
Configure SP1 switch point so the BIN container can be detected at certain distance. Default value is 1000 mm. Adjsut this value as needed so that the distance is from the sensor to the bottom of the container. 
The sensor can detect an object that is appeared from 200mm to setting value which is 1000mm. When object is detected from 200 to 1000mm the signal output 1 will be high.  Otherwise, the output put will be low.
5.5.2.2.8.1.4 Configure Hysteresis Output 2/SP2

Reference page on the IFM O1D100 manual
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Navigate to the OU 2 menu and change OU2 for I if needed. Default is I or output is mA.

Skip setting for SP2 since OU2 is I.
5.5.2.2.8.1.5 Configure Hysteresis ASP/AEP
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Navigate to the ASP menu and set ASP to 0 at 4ma
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Navigate to the AEP menu and set AEP to 1000mm at 20mA.

This value of 1000mm is the distance from the sensor to the bottom and it can be changed if needed. 
When the container has no chip the reading will be 1000mm.  As the chip is filled up in the container, the reading will become smaller.  The sensor can only detect an object if the object is appeared in the range starting from 200mm, approximately.  Object appears from the distance of less than 200mm might not be detectable. As a result no analog output or will be zero out.

5.5.2.2.8.2 Configure IFM O1D100 in OMCS

5.5.2.2.8.2.1 Configure CHIP Fill Up Remaining Level (mm)
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· Sensor Tab

· Select I/O unit and Channel that this sensor will be connected to.
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· Monitored Devices Tab
Enter all settings as shown below for this sensor.
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· Monitoring Conditions Tab
Enter all settings as shown below for this sensor.  Different alarm levels can be set as needed per alert level.
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· Monitoring Data Ranges Tab
Enter all settings as shown below for this sensor.
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· Reference PLC SignalTab
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. Select the same I/O unit number and channel as it is configured for this sensor if it is the same.
For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 1 can select a PLC signal source at I/O unit 1 channel 1
· Sensors configured in this dialog is for Analog Input unit # 2 channel 4 can select a PLC signal source at I/O unit 1 channel 1.
The PLC signal at unit 1 and channel 1 will provide data for all Analog sensors having the same reference PLC signal.

· Add/Update/Delete

· Check  [image: image280.png]Monitored



 Monitored check box and click [image: image281.png]


 to add refractometer sensor to monitoring list.

[image: image282.png]L Monitoring Devices Configuration - o X

Add/Update/Delete
add
»
= Movement WasteDisposal CHIP CONVEYOR  |rpm [i
Monitored edse Pressure Coolart PureCut System Ready | ON/OFF i
Temperature Enclosure Cabinet TEMP. 1 ON/OFF [i
Delete
< >

Sensors Monitored Devices Monitoring Conditions Monitoring Data Ranges Reference PLC Signal




Click [image: image283.png]


 button to save the current setting of the selected device after editing the current selected device if needed.

5.5.2.2.8.2.2 Configure CHIP BIN Exist
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· Sensor Tab

Select I/O unit and Channel for this sensor.
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· Monitored Devices Tab
Enter all settings as shown below for Fusion System Ready input signal.
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· Monitoring Conditions Tab
Enter all settings as shown below for temperature sensor.
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· Monitoring Data Ranges Tab
No setting needed for digital input.

[image: image288.png]Sensors Monitored Devices Monitoring Conditions Monitoring Data Ranges Reference PLC Signal

Upper Limit

Upper Threshold

Lower Limit

Lower Threshold

Max. Value at 20mA or Direct Output
Value

Max. Digitized Value at 20 mA or Direct
Output Value

Min. Value at 4ma or Direct Output Value

Conversion Factor

Conversion Factor 2





· Reference PLC SignalTab
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. Select the same I/O unit number and channel as it is configured for this sensor if it is the same.
For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 2 can select a PLC signal source at I/O unit 1 channel 2
· Sensors configured in this dialog is for Analog Input unit # 3 channel 4 can select a PLC signal source at I/O unit 1 channel 2.
The PLC signal at unit 1 and channel 2 will provide data for all Analog sensors having the same reference PLC signal.

· Add/Update/Delete

· Check  [image: image290.png]Monitored



 Monitored check box and click [image: image291.png]


 to add temperature sensor to monitoring list.
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· Click [image: image293.png]


 button to save the current setting of the selected device after editing the current selected device if needed.

· Click [image: image294.png]Save & Apply New
Configuration



 button to save all settings to the database

This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 

· Click [image: image296.png]Save & Apply New
Configuration



 button to save all settings to the database

This operation requires an Administrator-Level account and machine must be in E-STOP.
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· Click Yes to save and restart the system 

· Click No to save without restart the system. Normally, it will be used to perform other configuration before restarting the system with all new settings.
· Click Cancel to cancel this operation 

· Click [image: image298.png]Close



 button to exiting the configuration without saving.

5.5.2.2.9 Chip Converyor Speed Monitoring

This configuration will set the IFM Frequency  Counter (Reference 7390953UK- Frequency Counter for SBU625 Flow Rate.pdf) to monitor the speed of motor of the Chip Conveyor. 

5.5.2.2.9.1 Configure IFM FR-1Frequency Counter

5.5.2.2.9.1.1 Main Configuration & Programming
Reference page on the 7390953UK- Frequency Counter for SBU625 Flow Rate.pdf manual
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Press the key up/down (2) to display value in Hz
5.5.2.2.9.1.2 DIM

[image: image302.png]7.1.5 DIM
Dimension (display format)

Indication in Hz or RPM (revolutions per minute).
When a new unit is selected, the monitor converts all existing values into the new unit!

Values 0=RPM

1=Hz

Default value 0=RPM





Navigate to the DIM menu from the top-level main menu and change the setting to 1 for Hz. 
5.5.2.2.9.1.3 AO3
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Navigate to the AO3 menu from the top-level main menu and change the setting to 0 at 4mA.

5.5.2.2.9.1.4 FA3
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Navigate to the FA3 menu from the main menu and change the setting to 5 Hz
5.5.2.2.9.2 Configure IFM FR-1 Frequency Counter in OMCS

· Sensor Tab

· Select I/O unit and Channel that this sensor will be connected to.
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· Monitored Devices Tab
Enter all settings as shown below for this sensor.
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· Monitoring Conditions Tab
Enter all settings as shown below for this sensor.  Different alarm levels can be set as needed per alert level.
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· Monitoring Data Ranges Tab
Enter all settings as shown below for this sensor.
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· Reference PLC SignalTab
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· I/O Unit/Channel – Select the actual I/O unit number /channel on the PLC unit for this sensor. This setting allows a single PLC signal to be a source of multiple sensors configured in this dialog. Select the same I/O unit number and channel as it is configured for this sensor if it is the same.
For example: 

· Sensors configured in this dialog is for Analog Input unit # 1 channel 1 can select a PLC signal source at I/O unit 1 channel 1
· Sensors configured in this dialog is for Analog Input unit # 2 channel 4 can select a PLC signal source at I/O unit 1 channel 1.
The PLC signal at unit 1 and channel 1 will provide data for all Analog sensors having the same reference PLC signal.

· Add/Update/Delete

· Check  [image: image310.png]Monitored



 Monitored check box and click [image: image311.png]


 to add refractometer sensor to monitoring list.
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Click [image: image313.png]


 button to save the current setting of the selected device after editing the current selected device if needed.

5.5.3 View Active Tools Configuration

The Active Tools Configuration will allow user overriding the setting ranges for each tool related to turrets for Lathe machines, or spindle for Machining Center machines. Each tool will have its own upper/lower limit and upper/lower threshold setting. 
Note: The upper/lower limit and upper/lower threshold setting range must be within the range of Min. & Max. of the sensor that the tool is configured with.
Click on the area of View Active Tools Configuration to access the configuration page.
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This configuration requires an Administrator-Level account for editing.

· [image: image316.png]


 – click Add button to add the new tool on a specific turret station or spindle.  Below are the example settings for A Turret, Tool T01 on Station 1, and coolant flow rate.  Click Save button after completed the settings.  Click Close button will cancel all settings.
· Device Name: Name of device that this tool will be associated with. 

Ex: A/B/C turret can have a Tool/Station No 1

· Tool/Station No. is a unique tool number that should not be duplicated per device
· Upper/Lower Threshold/Limit settings will be evaludated 
· On Time Delay: The time delay in term of number of seconds that the tool will be considered active when it is first detected by the system. Ex: if it is set to 5 or 5 seconds then the tool will be considered active in 5 seconds later (T1) when it is first detected (T0) by the system or T1 = T0 + 5 secconds.  It is normally used to compensate slow response from other systems such as pump unit.
· Monitored: If checked tool information will be available to the system when evaluating the sensor’s data
· Desc: description of this tool if any

· Note: When a sensor is configured to monitor active tool, the following operations will be performed:

- If an alarm is configured for mismatch configuration, the system will generate an alarm if no tool information is available
- If no alarm is configured for mismatch configuration, the system will use the settings from the sensor if tool information is not avialable.

· Not Checking: if the checkbox is checked then the system will use the sensor’s setting instead of this tool.
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The new Active Tool settings should appear on the list as shown below.
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· [image: image319.png]EDIT



 – click to highlight the Tool or Station that needs to be edited from the list then click Edit button.
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All fieds can be edited except the Device ID field.
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· [image: image322.png]DELETE



 - Select a tool on the current list that needs to be deleted from a specific device and click Delete button to delete this tool.
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 – click on Apply and Close button to apply the current settings and close the configuration page.
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OK – Restart the system after closing the form 

Cancel – Cancel this operation
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 – click on Close button close the configuration page without applying the current setting.

5.5.4 Active M-Code Output Configuration

The Active M-Code Output Configuration will allow user to configure the M-Code output or any input/output listed in the OSP I/O Monitoring application.  Optionally, the system will start checking the sensor value when the signal configured in this dialog is asserted.  Click on the area as shown in red to access the configuration page.
Note: All input/output signals must be asserted for a minimum period of 500ms in order to be catched by the system. 
An input or output signal is asserted when its state is changed from Low to High or High to Low.
For a normally-open signal, this signal is asserted when its state is changed from Low to High.
For a normally-close signal, this signal is asserted when its state is changed from High to Low.
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This configuration requires an Administrator-Level account for editing.
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· [image: image329.png]


 – click Add button to add a new Active M-Code to the list.  Below are the example settings for M-Code M8 to turn machine coolant ON.  Click Save button after completed the settings.  Click Close button will cancel all settings.  
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· On Time Delay: The time delay in term of number of seconds that the output will be considered active when it is first detected by the system. Ex: if it is set to 2 or 2 seconds then the output will be considered active in 2 seconds later (T1) when it is first detected (T0) by the system or T1 = T0 + 2 secconds.  It is normally used to compensate slow response from other systems such as pump unit.
· Need to use OSP I/O Monitor app to obtain the correct logical I/O address that machine coolant will be turned ON by M8 as shown in red.

· I/O Signal Type: 

· Normally-open signal type: selected this type when it is closed if it is active or asserted
· Normally-Closed signal type: selected this type when it is opened if it is active or asserted
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The new Active M-Code settings should appear on the list as shown below.
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· [image: image333.png]EDIT



 – Click to highlight the Active M-Codes that needs to be edited from the list then click Edit button.
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All fields can be edited.  Click Save button after completed the settings.  Click Close button will cancel all settings.  
Note: if Address/Address Bit are new, the system will update the current record to the new address location as along as new address location has not been registered in the system yet.
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· [image: image336.png]DELETE



 – click to highlight the Active M-Code that needs to be deleted from list and click Delete button to delete the selected Active M-Code.  
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 – click on Apply and Close button to apply the current settings and close the configuration page.
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OK – Restart the system after closing the form 

Cancel – Cancel this operation
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 – click on Close button close the configuration page without applying the current setting.

5.5.5 Misc. Configuration

The Misc. Configuration will allow user to add new Measurement Type, System Component, and Monitored Unit to the list.  Click on the area as shown in red to access the configuration page.

If the Measurement Type, System Component, or Monitored Unit has been selected and assign to a device from Monitoring Device Configuration, the devices configured in the Device Configuration dialog need to be updated and applied again after Misc. Configuration has been Edited.

This configuration requires an Administrator-Level account for editing.
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· Edit Measurement Types Tab
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· [image: image343.png]


 – click Add button to add a new Measurement Types to the list.  Below is the example of adding new Measurement Type.  Click Save button after completed the settings.  Click Close button will cancel all settings.  
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· [image: image345.png]EDIT



 – click to highlight the Measurement Type that needs to be edited from the list then click Edit button. Click Save button after completed the settings.  Click Close button will cancel all settings.  
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· [image: image348.png]DELETE



 – click to highlight the item that needs to be deleted from list and click Delete button to delete the selected item.  
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 – click on Apply and Close button to apply the current settings and close the configuration page.
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OK – Restart the system after closing the form 

Cancel – Cancel this operation
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 – click on Close button close the configuration page without applying the current setting.

· Edit Monitored Unit Tab
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· [image: image354.png]


 – click Add button to add a new Monitored Unit to the list.  Below is the example of adding new Monitored Unit.  Click Save button after completed the settings.  Click Close button will cancel all settings.  
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· [image: image356.png]EDIT



 – click to highlight the Monitored Unit that needs to be edited from the list then click Edit button. Click Save button after completed the settings.  Click Close button will cancel all settings.  
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· [image: image358.png]DELETE



 – click to highlighted the Monitored Unit that needs to be deleted from list and click Delete button to delete the selected Monitored Unit.  
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 – click on Apply and Close button to apply the current settings and close the configuration page.
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OK – Restart the system after closing the form 

Cancel – Cancel this operation
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 – click on Close button close the configuration page without applying the current setting.

· Edit Systems Tab
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· [image: image364.png]


 – click Add button to add a new System/Component to the list.  Below is the example adding new System/Component.  Click Save button after completed the settings.  Click Close button will cancel all settings.  
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· [image: image366.png]EDIT



 – click to highlight the Monitored Unit that needs to be edited from the list then click Edit button. Click Save button after completed the settings.  Click Close button will cancel all settings.  
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· [image: image368.png]DELETE



 – click to highlight the System/Component that needs to be deleted from list and click Delete button to delete the selected Monitored Unit.  
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 – click on Apply and Close button to apply the current settings and close the configuration page.
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OK – Restart the system after closing the form 

Cancel – Cancel this operation
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 – click on Close button close the configuration page without applying the current setting.

· Edit Unit Tab
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· [image: image374.png]


 – click Add button to add a new Unit to the list.  Below is the example of adding new Unit.  Click Save button after completed the settings.  Click Close button will cancel all settings.  
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· [image: image376.png]EDIT



 – click to highlight the Unit that needs to be edited from the list then click Edit button. Click Save button after completed the settings.  Click Close button will cancel all settings.  
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· [image: image378.png]DELETE



 – click to highlight the Unit that needs to be deleted from list and click Delete button to delete the selected Unit.  
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 – click on Apply and Close button to apply the current settings and close the configuration page.
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OK – Restart the system after closing the form 

Cancel – Cancel this operation
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 – click on Close button close the configuration page without applying the current setting.

5.5.6 Special Feature Configuration
Press Next arrow right soft key or function key [F8] to extend the function menu as shown below.
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The system is designed to support a variety of features.  If the feature is licensed and enable from System Configuration/License Features, then the feature item will be available for configuring in this page.
Please see Special Features to see how to enable a licensed feature.

Please see Control Systems for detail configuration of each feature if applicable.

5.6 Analog Input Sensor Unit Tab
The Analog Input Unit tab contains 8 channels of current select analog input unit.  It should display all analog input sensors specified in the Device Configuration that have been added to be monitored as shown below.
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Each analog sensor can be represented in the following states:

· Monitored without error:
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· Communication error with PLC I/O unit while monitoring:
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· Not Monitored
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· Annotations: Each sensor has annotations that describe channel number of the current sensor unit number, and the reference PLC I/O unit number and channel number.  As shown below, the 2 Analog Input sensors are configured for unit # 1 and channel 3 and 5. Both sensors have the same reference PLC I/O unit number and channel number AI1_3.  However, each sensor has different configuration and behaves differently on the same input data source from AI1_3.  At one time, the sensor is monitoring standard water coolant; at other times, it is monitoring CO2 coolant pressure.
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· Press [image: image389.png]READ ANALOG
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CHANNEL 1



 soft key or function key [F1] through [F8] will trigger the system to read the measured value of an analog device assigned to that Analog Input Sensor channel.
· Press Next arrow right soft key for function key [F8] to extend the function menu as shown below.
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· [image: image391.png]READ ALL
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 - Press this soft key or function key [F1] will trigger the system to read the measured value of all devices assigned to each Analog Input Sensor channel.

· [image: image392.png]


 - press this soft key or function key [F2] will trigger the system to Disable all pumps assigned to each Analog Input Sensor channel.
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· [image: image394.png]


 - press this soft key or function key [F3] will trigger the system to Enable all pumps assigned to each Analog Input Sensor channel.  
Note: Pump might be running again if it is time for pre-pump.
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· Minimize To System Tray, System Restart, System Stop soft keys have the same functionality as explained on section 5.3.1.3.
· [image: image396.png]SELECT
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  - press this soft key or function key [F7] will trigger the system to display I/O Unit selection dialog. By selecting one of the sensor units, the system will display sensor channels for that unit.
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5.7 Digital I/O Unit Tab
The Digital I/O tab contains 8-channel digital input and 8-channel digital output that displays.  
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· Digital Input:

· Normal open or Active High input signal – the icon will be green [image: image399.png]


when the input is high or asserted  and will be black [image: image400.png]


when the input is low or not asserted  
· Normal close or Active Low input signal – the icon will be green [image: image401.png]


when the input is high or not asserted and will be black [image: image402.png]


when the input is low or asserted 
 Note: When the signal of a sensor is asserted, the system will raise an alarm if it is set in the configuration of each sensor.

· All Digital output signals are active HIGH and asserted when the icon is red.   [image: image403.png]


  and not asserted when the icon is black.   [image: image404.png]



· Digital I/O signals have a gray color when they are not configured for monitoring or the system is stopped. [image: image405.png]



· Annotations: Each sensor has annotations that describe the signal type (Active Low/High), channel number of the current sensor unit number, and the reference PLC I/O unit number and channel number.  As shown below, the 2 sensors are configured for unit # 1 and channel 1 and 2. Both sensors have the same reference PLC I/O unit number and channel number DI1_2.
However, each sensor has different configuration and behaves differently on the same input data source from DI1_2.
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· Digital I/O signals have a purple color when sensors are configured for monitoring and the machine cannot communicate with PLC I/O unit and the value of sensors are undetermined. [image: image407.png]



[image: image408.png]Coolant Level Low (ON/OFF)

DO1_1 EXTERNAL PUMP

Coolant Level High 1 (ON/OFF)

DO1_2 EXTERNAL ALARM 1

@ Sor.
Di1_2 Do1_2
gz HIGH | Coolant Level High 2 (ON/OFF) g’a HIGH | DO1_3 EXTERNAL ALARM 2
REF% REF8
DI1_2 DO1_3
:"‘"G" Auto-Refill Pump (ON/OFF) gr‘mm DO1_4 AUTO-REFILL PUMP ON
REF# REF#
Dii_4 DO1_4
Digital Input Unit 1_5 - Not monitored @ ACTHGH | DO1_5 AUTO-REFILL PUMP OFF
REF#
D015
Digital Input Unit 1_6 - Not monitored gs"";" Digital Output Unit 1_6
REF#
DO1_6
Digital Input Uniit 1_7 - Not monitored ACT HGH  Digital Output Unit 1.7
REF8
DO1_7

Digital Input Unit 1_8 - Not monitored

Digital Output Unit 1_8





· Press [image: image409.png]READ DIGHAL
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 soft key or function key [F1] through [F8] will trigger the system to read the measured value of a digital input device assigned to that Digital Input Sensor channel.

·  Press  [image: image410.png]


 soft key for function key [F8] to extend the function menu as shown below.

[image: image411.png]



· [image: image412.png]READ ALT
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- Press this soft key or function key [F1] will trigger the system to read the measured value of all devices assigned to each Digital Input Sensor channel.

· Minimize To System Tray, System Restart, System Stop soft keys are functioning the same as explained on section 5.3.1.3.
· [image: image413.png]SELECT
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  - press this soft key or function key [F7] will trigger the system to display I/O Unit selection dialog. By selecting one of the sensor units, the system will display sensor channels for that unit.
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· [image: image415.png]


  - Press this soft key or function key [F8] will trigger the system to display Digital/Analog output channels of all 8 units.

Note: The system can always support up to 8 units of analog/digital input/output units. Actual PLC I/O units must be ordered and configured in order to function. By default, the system supports 1 analog input, 1 digital input, and one digital output unit ONLY.
This configuration requires an Administrator-Level account for editing.

Digital Output: Allow users configuring Display Name for each channel of each unit.
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Analog Output: Allow users configuring Display Name, Data Unit, MinRange, MaxRange, Conversion Factor, and Digitized Value for each channel of each unit.
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 – click on Save and Apply button to save & apply the current settings and close the configuration page.
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OK – Save and Restart the system after closing the form 

Cancel – Cancel this operation.
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 – click on Close button close the configuration page without saving the current setting.

5.8 Devices Log Tab
· A maximum of 100,000 records for all sensors can be stored by the system.

· By default, the system will log the Analog Input Sensor and Digital Input/Output channels when the state has been changed.
· Press [image: image421.png]


 soft key or function key [F1] will trigger the system to read all logs data for the date and filter settings as an example below.
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· Select one or more records for exporting and press [image: image423.png]


 soft key or function key [F2] to export to a directory.  Using Windows Explorer to verify the log file is located at saved directory. 
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· Select one or more records that needs to be deleted then click [image: image425.png]DETETE
RECORDS




 soft key or function key [F3].

This operation requires an Administrator-Level account.

[image: image426.png]~ OKUMAMONITORING CONTROL SYST

Analﬁ InHut Unit # 1 Diﬁital 1‘0 Unit # 1 / Devices Log | Events W

42280 13:12:2018 01: | PLC

Starting Date Ending Date mf:s“’e’"e”‘ i{;‘e’"s m;’e”‘w’e" Unit o Address Like: | States
121132018 00:00:01 [~ | 121132018 235959 -
ID © TimeStamp * MonitoredUnit * ActualValue * UpperLimit * UpperThreshold Lowi~
42271 13:12:2018 01: | PLC 0 1 1 o -
42274 13:12:2018 01: | PLC 0 1 1 0
42275 13:12:2018 01: | PLC 0 1 1 0
42277 13:12:2018 01: | PLC 0 1 1 0
42278 13:12:2018 01: | PLC 0 1 1 0
»
1 1





· Click [image: image427.png]TETE AT
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 soft key or function key [F4] to delete all devices log data.
This operation requires an Administrator-Level account.
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 soft key or function key [F5] through [F8] works the same as explained in previous sections.
5.9 Events Log Tab
A maximum of 100,000 records for all events can be stored by the system.
· The system’s Events Log can be viewed by click the [image: image432.png]


 soft key or function key [F1].  All Events Log records will be displayed as shown.
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· The Events Log display can be filtered by Starting Date or Ending Date as shown below.
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· The Events Log display can be filtered by Message Like as shown below.
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· The Events Log display can be filtered by Event Log Type as shown below.
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· Click [image: image437.png]COMPACT AND}
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 soft key or function key [F2] to manually compact and reset database index to prevent database corruption.
This operation requires an Administrator-Level account and machine must be in E-STOP.

· [image: image438.png]SYSTEM
RESTART



,   [image: image439.png]SYSTEM STOP|



, [image: image440.png]WINIVIZE TO
SYSTEM TRAY




, [image: image441.png]DISPLAY'



 soft key or function key [F5] through [F8] works the same as explained in previous sections.
6. Control Systems

The system is designed to support a variety of control systems.  Each control system will be 
designed specifically for certain operation tasks.  These control systems will be available per machine specification and controlled by a license feature.  Each control system normally requires additional hardware besides the standard Analog/Digital sensors units.

Please see Special Features to see how to enable a licensed feature.

Note: Most of the options in this section do use external hardware besides the standard PLC I/O units. All actual analog/digital input and output signals must be referred to the actual schematic for I/O signals. 
The mapping between actual I/O signals to PLC I/O units can be varied per machine configuration. Each physical I/O signal can be mapped to different PLC I/O signal and can be configured in the configuration of each control system accordingly. 
Multiple features can be active on the same machine.  As a result, the reference sensors assigned for each feature can be varied based on the current connection of each sensor to the PLC I/O unit.
6.1 Fusion CO2 Coolant Control System

When the system is configured to use Fusion CO2 Coolant, either CO2 or standard coolant can be used based on the pre-defined request commands from NC part program.  When Fusion CO2 coolant is active, the pre-defined operation tasks will be performed according to the pressure level of CO2 coolant as following:

· At any time, NC ATC Tool Change is enable when pressure of CO2 coolant is below or equal to the Lower Limit setting of the CO2 Pressure sensor
· At any time, NC ATC Tool Change is disable when pressure of CO2 coolant is higher the Lower Limit setting of the CO2 Pressure sensor

· During program running, the pre-defined common variable for CO2 pressure OFF is set when pressure of CO2 coolant is below or equal to the Lower Limit setting of the CO2 Pressure sensor

· During program running, the pre-defined common variable for CO2 pressure ON is set when pressure of CO2 coolant is higher the Lower Threshold setting of the CO2 Pressure sensor

When standard coolant is active, the system is operated as normal.

Note 1:
1/ the reference sensor of CO2 coolant will be monitored and checked as configured in the Device Configuration only when CO2 coolant is requested from NC part program as the active coolant
2/ the reference sensor of CO2 coolant will not be monitored and checked when CO2 coolant is not requested from NC part program as the active coolant.  

3/ the reference sensor of standard coolant will be monitored and checked as configured in the Device Configuration only when standard coolant is requested from NC part program as the active coolant.  

4/ the reference sensor of standard coolant will not be monitored and checked as configured in the Device Configuration when standard coolant is not requested from NC part program as the active coolant.  

5/ when ‘Using CO2 Coolant System” is not checked, all of the reference sensors will be monitored as normal if configured for monitoring. 
If needed, it is possible to only allow monitoring all reference sensors related to this control system by checking the “Linked To External Control System” checkbox in the configuration of each sensor.  When this control system is not running, all reference sensors will not be monitoring.
Note 2:
When ‘Using CO2 Coolant System” is checked, it is best to always request the coolant type, CO2 or standard coolant type, to be used at the start of each part program. 
When ‘Using CO2 Coolant System” is checked, the last request coolant type will be the active coolant when the system is restarted or started.
When ‘Using CO2 Coolant System” is checked, the coolant type can be requested to change from    one type to another type by issuing the request command as specified in the section Coolant Request Commands
Note 3: This special feature does require external electrical system. Please refer to the schematic for this particular special feature for all reference input/output signals used in this special control system.
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6.1.1 Configuration
The Fusion CO2 Coolant System needs to be configured in the following steps:
Enable Fusion CO2 Coolant System
Fusion CO2 Coolant Configuration
Pure Cut System Ready
6.1.1.1 Enable Fusion CO2 Coolant System

The Fusion CO2 Coolant System needs to be enabling and the license is required per machine serial number.

· Click System Configuration icon.
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· Click the License Features tab and check the check box of Fusion CO2 Coolant Control System Feature and click OK button.
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· Click Yes to save and restart the system if other settings are already configured.
· Click No to save without restarting the system to perform the configuration CO2 Coolant in the next step
The Fusion CO2 Coolant Configuration is enabled in the Configuration tab as shown below.

Note: Press the NEXT key menu to go the next Special Feature configuration page if needed.
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6.1.1.2 Fusion CO2 Coolant Configuration
Click [image: image447.png]


 image will trigger the system to display the CO2 Configuration dialog

Prerequisite: The following configurations must be configured before performing the configuration of CO2 Coolant:
· A Digital Output signal has been selected for System Link ON (see Digital Input Setting Sample for how to add one)
· A Digital Output signal has been selected for System Link OFF (see Digital Input Setting Sample for how to add one)
· A MCode output has been configured for the Coolant Pump ON (see Active M-Code Output Configuration)
· An analog input sensor has been configured for the CO2 Pressure (see CO2 Coolant Pressure Level Settings Sample)
· An analog input sensor has been configured for the standard coolant Pressure (similar to CO2 Coolant pressure)
· A Digital Input signal has been assigned for Pure-Cut System Ready (see Digital Input Setting Sample for how to add one)
6.1.1.2.1 System Link Configuration
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· System Link ON/OFF

· Refer to Okuma Fusion Coolant electrical instruction manual to set the Digital Output Signal for System Link ON and OFF.
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· Reference M-Code Output for Coolant Pump

· Select the M-Code that will turn on Through Spindle Coolant.  M-Code output must be created in the section Active M-Code Output Configuration.
· Reference Fusion CO2 Pure-Cut System Ready Digital Input Signal

· Refer to Okuma Fusion Coolant electrical instruction manual to set the Digital Input signal
· Using CO2 Coolant System

· Check the checkbox to enable the system to use CO2 coolant

By default, the system will use CO2 coolant when ‘Using CO2 Coolant System’ is checked.  CO2 or standard coolant can be requested while part program is running by issuing the request command as specified in the Program Configuration 2
 The system will only use standard coolant if ‘Using CO2 Coolant System’ is not checked.  
6.1.1.2.2 Coolant Configuration
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· ATC Tool Change I/O Assignments
· Refer to Okuma Fusion Coolant electrical instruction manual to set the Digital Output Signal for Enable/Disable ATC Tool Change signals
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· Reference CO2 Coolant Pressure Analog Input Sensor

· Select the analog sensor for CO2 Coolant Pressure level from the dropdown list.  This sensor must be configured as shown in the section CO2 Coolant Pressure Level Settings Sample
Note: If the configuration of the reference sensor is changed then it must be updated on this configuration also. 
· Reference Standard Coolant Pressure Analog Input Sensor

· Select the analog sensor for standard Coolant Pressure level from the dropdown list.  This sensor must be configured in the Device Configuration.
Note: If the configuration of the reference sensor is changed then it must be updated on this configuration also. 

· CO2 Coolant Low Level Pressure Check:
· Specify the pressure value of Reference CO2 Coolant sensor to consider low level when the system is processing Coolant Change Request Commands. Default value is 1 of the current setting unit for this sensor.
· Standard Coolant Low Level Pressure Check:

· Specify the pressure value of Reference Standard Coolant sensor to consider low level when the system is processing Coolant Change Request Commands. Default value is 1 of the current setting unit for this sensor.
6.1.1.2.3 Program Configuration
This page allows users specifying the Common Variables to be used in the CO2 Coolant Control System.  The range of common variable numbers is from 1 to 200 or from 1 to 1000 if supported by NC.
Note: The common variable index and its value can be varied as needed.
[image: image452.png]L co2 coolant Configuration

S=rkE]

System Link Configuration | Coolant Configuration | Program Configuration |Program Configuration 2

‘Common Variable for CO2 Pressure OFF: 100
Value of Common Variable for CO2 Pressure OFF IF Pressure <= 2 BAR (30 PSI): -1000
Value of Common Variable for CO2 Pressure OFF IF Pressure > 2 BAR (30 PSI): 1000
‘Common Variable for CO2 Pressure ON: 101
Value of Common Variable for CO2 Pressure ON IF Pressure <= 80 BAR (1160 PSI): -2000
Value of Common Variable for CO2 Pressure ON IF Pressure > 80 BAR (1160 PSI): 2000
‘Common Variable for PROGRAM RESET 102
Value of Common Variable for PROGRAM RESET 1

Cancel





· Common Variable for CO2 pressure OFF
 [image: image453.png]Common Variable for CO2 Pressure OFF: 100
Value of Common Variable for CO2 Pressure OFF IF Pressure <= 2 BAR (30 PSI): -1000
Value of Common Variable for CO2 Pressure OFF IF Pressure > 2 BAR (30 PSI): 1000





· Click on the text box to change to different Common Variable number for CO2 pressure OFF.
· Assign the value to be checked in NC part program for this common variable when pressure level is equal or less than 2 BAR or 30 PSI. 
· Assign the value to be checked in NC part program for this common variable when pressure level is greater than 2 BAR or 30 PSI.
· Common Variable for CO2 pressure ON
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· Click on the text box to change to different Common Variable number for CO2 pressure ON.
· Assign the value to be checked in NC part program for this common variable when pressure level is equal or less than 80 BAR or 1160 PSI. 
· Assign the value to be checked in NC part program for this common variable when pressure level is greater than 80 BAR or 1160 PSI.
· Assign Common Variable for Program Reset
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· Click on the text box to change to different Common Variable number for Program Reset.
· Assign the value to be checked by CO2 Control System for this common variable when NC part program is first started.
Note: The system will set the value of this variable to a different value once this variable has been set by NC part program.
6.1.1.2.4 Program Configuration 2
This page allows users specifying the Common Variables for Coolant Change Flag and Confirm Commands. The range of common variable numbers is from 1 to 200 or from 1 to 1000 if supported by NC.  The NC sequence label will be used as request commands
Note: The common variable index and its value can be varied as needed.
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· Common Variable number for Coolant Change Flag
Once part program issues a request for either CO2 or standard coolant type by using the sequence label number, the system will use the values defined for this variable for processing the request.

It must be reset to zero by part program when the request can be fulfilling by the system or part program has been reset.
· Assigned a value to be used by the system for CO2 Coolant Change Flag

· Assigned a value to be used by the system for Standard Coolant Change Flag
Note: NC part program must reset this variable to zero once the system has processed the coolant change command as shown in the sample part program.
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· Common Variable number for Coolant Change Confirm Command

Assigned a common variable number and its value to be used in NC part program as Coolant Change Confirm Command
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Note: NC part program must reset this variable to zero once the system has confirmed the coolant change command as shown in the sample part program.
· NC Part Program Sequence label for CO2 Coolant Request Command:

Assigned a sequence label to be used in NC part program as CO2 Coolant Request Command
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· NC Part Program Sequence label for Standard Coolant Request Command:

Assigned a sequence label to be used in NC part program as Standard Coolant Request Command
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*********************************************************************************************************
Click Apply and Close button to save and restart the system while the machine is in E-STOP
· The message box will appear if the ESTOP is not active
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· Click OK to close the message and press the E-Stop button and click Apply and Close button again.
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· Click OK button to save and restart the system
6.1.1.3 Pure Cut System Ready 

The Pure Cut System Ready signal is a digital output signal from Fusion CO2 unit.  This signal will be added to the standard Digital Input for monitoring its status during NC Part Program running as shown in the section CO2 Digital Input Settings Sample
6.1.1.4 Labeling Digital Output signals

Refer to the A/D Unit CONFIG session in Digital I/O Unit Tab to change label of each digital output signal if needed
6.1.2 Verify Fusion CO2 Coolant Control System

The following part programs included in the installation folder for reference and testing purposes:

	Program Name
	Description

	CO2TOSTD.MIN
	Request Standard Coolant sample program

	STDTOCO2.MIN
	Request CO2 Coolant sample program

	FUSION-TEST.MIN
	Sample Fusion program performing CO2 and Standard Coolant request command based on sub programs OPRHI.ssb, OPRLO.ssb, OCCO2T.ssb, and OLQDT.ssb.

	OPRHI.SSB
	Sub program to be called from FUSION-TEST.MIN for checking Hi CO2 coolant pressure

	OPRLO.SSB
	Sub program to be called from FUSION-TEST.MIN for checking Low CO2 coolant pressure

	OCO2T.SSB
	Sub program to be called from FUSION-TEST.MIN for requesting CO2 coolant type

	OLQDT.SSB
	Sub program to be called from FUSION-TEST.MIN for requesting standard coolant type


6.1.2.1 Using CO2 Coolant System ON

The ‘Using CO2 Coolant System’ is checked in the Fusion CO2 Coolant Configuration as shown below:
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6.1.2.1.1 CO2 Coolant 
When the system is configured to ‘Using CO2 Coolant System” it will be using CO2 coolant by default every time the system is restarted by this or other configurations.
· Select Digital I/O Unit #1 Tab to verify that
· Output of System Link ON is ON
· Output of System Link OFF is OFF
· Output of ATC Tool Change Enable is ON
· Output of ATC Tool Change DISABLE is OFF
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6.1.2.1.2 Standard Coolant 
Standard coolant can be used by requesting from NC part program (see Coolant Request Commands)
· Select Digital I/O Unit #1 Tab to verify that
· Output of System Link ON is OFF
· Output of System Link OFF is OFF
· Output of ATC Tool Change Enable is OFF
· Output of ATC Tool Change DISABLE is OFF
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6.1.2.2 Using CO2 Coolant System OFF

When the check box of ‘Using CO2 Coolant System’ is not checked the machine is operated as normal with standard coolant only.
· Select Digital I/O Unit #1 Tab to verify that
· Output of System Link ON is OFF
· Output of System Link OFF is OFF
· Output of ATC Tool Change Enable is OFF
· Output of ATC Tool Change DISABLE is OFF
6.1.3 Coolant Change Request Commands
The following request commands can only be processed from NC part program when the ‘Using CO2 Coolant System’ is checked in the Fusion CO2 Coolant configuration and part program executing state is running only.
It would be best that these routines are designed as sub routines and called from a main part program for reusable.

While processing coolant request command from running NC part program, the command will be cancelled if part program is reset or stopped.

6.1.3.1 CO2 Coolant Request Commands
This command can be requested from NC part program using the following steps:
	STEPS
	NC PROGRAM
	SYSTEM

	1
	M09 (COOLANT OFF)
	 

	2
	NRCO2 G4 F.5 (***** CO2 COOLANT TYPE REQUEST COMMAND *****)
	Detect request command for CO2 coolant. The block must be in dwell mode for at least 500ms to be able to detect the command by the system

	 
	(VERIFY COOLANT PRESSURE = 0 BAR OR CURRENT SETTING)
	System is checking coolant pressure of both sensors to reach the pre-determined level

	3
	N130 VC199 = VDIN [1001] (CALL THIS BLOCK TO PREVENT READ AHEAD)
	 

	4
	N140 IF [VC104 EQ 5000] NSKP8 (WAITING ON COOLANT TYPE CONFIRMATION)
	Flag NC common variable 104 when CO2 coolant is ready.

	 
	GOTO N130
	 

	5
	NSKP8 VC104=0 (RESET COOLANT CHANGE CONFIRMATION)
VC103 = 0 (CLEAR COOLANT TYPE FLAG)
	Part program clears coolant change request command VC103, and VC104 to 0

	 
	(***** CO2 COOLANT TYPE SELECTED *****) 
	 


6.1.3.2 Standard Coolant Request Commands
This command can be requested from NC part program using the following steps:

	STEPS
	PROGRAM
	SYSTEM

	1
	M09 (CO2 COOLANT OFF)
	 

	2
	NRSTD G4 F.5 (***** STANDARD COOLANT TYPE REQUEST COMMAND *****)
	Detect request command for standard coolant. The block must be in dwell mode for at least 500ms to be able to detect the command by the system

	 
	
	System is checking coolant pressure of both sensors to reach the pre-determined level

	 
	(VERIFY COOLANT PRESSURE = 0 BAR OR CURRENT SETTING)
	 

	3
	N110 VC199 = VDIN [1001] (CALL THIS BLOCK TO PREVENT READ AHEAD)
	

	4
	N120 IF [VC104 EQ 5000] NSKP7 (WAITING ON COOLANT TYPE CONFIRMATION)
	Flag NC common variable 104 when CO2 coolant is ready.

	 
	GOTO N110
	 

	5
	NSKP7 VC104=0 (RESET COOLANT CHANGE CONFIRMATION)
VC103 = 0 (CLEAR COOLANT TYPE FLAG)
	Part program clears coolant change request command VC103, and 104 to 0


6.1.4 NC Part Program
The sample of NC Part Program, in D:\Program Files\Okuma\Okuma Monitoring Control System\Samples\FusionCO2, shown below is provided as a guide for exchanging the control logic between this application and NC part program.  All common variables and their values are defined in the section Program Configuration and Program Configuration 2.
Samples Part Programs:

Main Program: FUSION-TEST.MIN

Sub Program CO2 Coolant request program: OCCO2T.SSB

Sub Program STD Coolant request program: OLQDT.SSB

Sub Program Check Hi Pressure Coolant: OPRHI.SSB

Sub Program Check Low Pressure Coolant: OPRLO.SSB

Main Program for CO2/Standard Coolant Request:

CO2 TO Standard Coolant: CO2TOSTD.MIN

Standard to CO2 Coolant: STDTOCO2.MIN

Note 1: The actual common variable and its value can be varied as long as they are matching between this application and NC.  However, the control logic cannot be changed as specified in this example.  The sample programs can be found in the Samples folder where the application is installed on the target machine.
Note 2:

The sequence label defined in this application will be used as the command to request for either CO2 or Standard Coolant.

CO2 Coolant Request Command:

NRCO2 G4 F0.5 (CO2 COOLANT TYPE REQUEST)
Standard Coolant Request Command:
NRSTD G4 F0.5 (WATER COOLANT TYPE REQUEST)
O1234

(VC100: CO2 PRESSURE IS <= 2 BAR FROM PRESSURE TRANSDUCER)

(VC101: CO2 PRESSURE IS => 80 BAR FROM PRESSURE TRANSDUCER)

(VC102: TO NOTIFY SYSTEM PART PROGRAM IS RESTARTED)
(VC103 = 3000 CO2 COOLANT TYPE FLAG)
(VC103 = 4000 WATER COOLANT TYPE FLAG)

(VC104 = 5000 COOLANT TYPE CHANGE CONFIRMED)
NSTART (RESET ALL VARIABLES WHEN PROGRMAM IS FIRST STARTED ONLY)
VC100 = 0 (RESET CONTROL LOGIC COMMON VARIABLE AT START OF PROGRAM)

VC101 = 0 (RESET CONTROL LOGIC COMMON VARIABLE AT START OF PROGRAM)
VC102 = 1 (RESET CONTROL LOGIC COMMON VARIABLE AT START OF PROGRAM)
VC103 = 0 (RESET CONTROL LOGIC COMMON VARIABLE AT START OF PROGRAM)
VC104 = 0 (RESET CONTROL LOGIC COMMON VARIABLE AT START OF PROGRAM)
NLOOP (LOOPING ROUTINE IF NEEDED)
M09 (COOLANT OFF AND TURN ON SOLENOID A)

NRCO2 G4 F0.5 (CO2 COOLANT TYPE REQUEST)
(VERIFY COOLANT PRESSURE = 0 BAR)

N130 VC199 = VDIN [1001] (CALL THIS BLOCK TO PREVENT READ AHEAD)

N140 IF [VC104 EQ 5000] NSKP8 (WAITING ON COOLANT TYPE CONFIRMATION)
GOTO N130

NSKP8 VC104=0 (RESET COOLANT CHANGE CONFIRMATION)
VC103 = 0 (CLEAR COOLANT TYPE FLAG)
(***** CO2 COOLANT TYPE SELECTED *****) 

(VERIFY COOLANT PRESSURE <= 2 BAR)

N1 VC199 = VDIN [1001] (CALL THIS BLOCK TO PREVENT READ AHEAD)
N2 IF [VC100 EQ -1000] NSKP1
(WAIT FOR COOLANT PRESSURE <= 2 BAR)
GOTO N1
(***** ATC Tool Change is enabling by system *****) 

NSKP1 T2 M6 (TOOL CHANGE COMMAND)
M51 (C02 COOLANT ON AND TURN ON SOLONOID B)
(***** ATC Tool Change is disabling by system *****) 

(VERIFY COOLANT PRESSURE => 80 BAR)

N10 VC199 = VDIN [1001] (CALL THIS BLOCK TO PREVENT READ AHEAD)
N20 IF [VC101 EQ 2000] NSKP2 (WAIT FOR COOLANT PRESSURE >= 80 BAR)
GOTO N10 

(MACHINE START TO CUT)

NSKP2 G4 F10 (SIMULATE CUTTING CYCLE ONLY)

(MACHINE STOPS CUTTING)
M09 (CO2 COOLANT OFF AND TURN ON SOLENOID A)

N30 VC199 = VDIN [1001] (CALL THIS BLOCK TO PREVENT READ AHEAD)
N40 IF [VC100 EQ -1000] NSKP3 (WAIT FOR COOLANT PRESSURE <= 2 BAR)
GOTO N30
(***** ATC Tool Change is enabling by system *****) 

NSKP3 T4 M6 (TOOL CHANGE COMMAND)
M51 (REQUEST CO2 AND TURN ON SOLONOID B)

(***** ATC Tool Change is disabling by system *****) 

N50 VC199 = VDIN [1001] (CALL THIS BLOCK TO PREVENT READ AHEAD)
N60 IF [VC101 EQ 2000] NSKP4 (WAIT FOR COOLANT PRESSURE >= 80 BAR)
GOTO N50

(MACHINE START TO CUT) 
NSKP4 G4F10 (SIMULATE CUTTING CYCLE ONLY)

(MACHINE STOPS CUTTING)
M09 (CO2 COOLANT OFF AND TURN ON SOLENOID A)

N70 VC199 = VDIN [1001] (CALL THIS BLOCK TO PREVENT READ AHEAD)
N80 IF [VC100 EQ -1000] NSKP5 (WAIT FOR COOLANT PRESSURE <= 2 BAR)
GOTO N70
(***** ATC Tool Change is enabling by system *****) 

NSKP5 T6 M6 (TOOL CHANGE COMMAND)
M51 (REQUEST CO2 AND TURN ON SOLONOID B)
N90 VC199 = VDIN [1001] (CALL THIS BLOCK TO PREVENT READ AHEAD)
N100 IF [VC101 EQ 2000] NSKP6 (WAIT FOR COOLANT PRESSURE >= 80 BAR)
GOTO N90

(***** ATC Tool Change is disabling by system *****) 

(MACHINE START TO CUT) 

NSKP6 G4 F10 (SIMULATE CUTTING CYCLE ONLY)
(MACHINE STOPS CUTTING)
M09 (CO2 COOLANT OFF AND TURN ON SOLENOID A)
NRSTD G4 F0.5 (WATER COOLANT TYPE REQUEST)
(VERIFY COOLANT PRESSURE = 0 BAR)

N110 VC199 = VDIN [1001] (CALL THIS BLOCK TO PREVENT READ AHEAD)

N120 IF [VC104 EQ 5000] NSKP7 (WAITING ON COOLANT TYPE CONFIRMATION)
GOTO N110

(***** ATC Tool Change is enabling by system *****) 

NSKP7 VC104=0 (RESET COOLANT CHANGE CONFIRMATION)
VC103 = 0 (CLEAR COOLANT TYPE FLAG)
(***** WATER COOLANT TYPE SELECTED *****) 

T7 M6 (TOOL CHANGE COMMAND)
M51 (TURN ON WATER COOLANT)
(MACHINE START TO CUT) 

G4 F10 (SIMULATE CUTTING CYCLE ONLY)
(MACHINE STOPS CUTTING)
T8 M6 (TOOL CHANGE COMMAND)
(MACHINE START TO CUT) 

G4 F10 (SIMULATE CUTTING CYCLE ONLY)
(MACHINE STOPS CUTTING)
(************ GO TO NLOOP IF NEEDED ************* )

GOTO NLOOP 

NEND

M02  
6.2 Auto Coolant Refill Control System

When the system is configured to use Auto Coolant Refill Control System, the concentration of standard coolant will be checked periodically and the system will turn the output signal, reserved for auto-refill pump, ON if the pre-determined setting of concentration level is reached and the coolant level is also in the normal range.  
Note 1:
1/ If the level of coolant in the tank is low or high then the system will not perform any checking logic.
2/ Auto-Refill PUMP ON output signal will be activated momentarily and the Auto-Refill PUMP ON circuit will be latched by the electrical system until the coolant level is high or Auto-Refill PUMP OFF signal is high.
3/ Auto-Refill PUMP OFF signal will be activated momentarily when the system is stopped and configured for ‘Using Auto Coolant Refill System’
Note 2: This special feature does require external electrical system. Please refer to the schematic for this particular special feature for all Analog/Digital input/output signals used in this special control system.  
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6.2.1 Configuration
The Auto Coolant Refill System needs to be configured in the following steps:

Enable Auto Coolant Refill Control System
Auto Coolant Refill Configuration
6.2.1.1 Enable Auto Coolant Refill Control System

The Auto Coolant Refill Control System needs to be enabling and the license is required per machine serial number.

· Click System Configuration icon.
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· Click the License Features tab and check the check box of Auto Coolant Refill Control System Feature and click OK button.
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· Click Yes to save and restart the system if other settings are already configured.
· Click No to save without restarting the system to perform the configuration Auto Coolant Refill configuration in the next step
The Auto Coolant Refill Configuration is enabled in the Configuration tab as shown below.

Note: Press the NEXT key menu to go the next Special Feature configuration page if needed.
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6.2.1.2 Auto Coolant Refill Configuration

Click [image: image471.png](o
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 image will trigger the system to display the configuration dialog

Prerequisite: All reference sensors must be configured in the Device Configuration before configuring the setting in this dialog. Please refer to the electrical schematic for this particular feature 
· A Digital Input signal has been selected for coolant level high 1 
· A Digital Input signal has been selected for coolant level high 2

· A Digital Input signal has been selected for coolant level low  
· A Digital Input signal has been selected for Auto-Refill PUMP ON status 
· An analog input sensor has been configured for the standard coolant concentration
For example: The actual setting of each sensor can be varied per user’s needs.
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6.2.1.2.1 System Link Configuration
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· Activate Auto-Refill Pump ON when concentration of coolant reaches:

Select one of the levels listed in the combo selection box to allow the system performing the Auto Coolant Refill operation if Using Auto Coolant Refill System is checked

· Using Auto Coolant Refill System:
The system will perform the Auto Coolant Refill operation if it is checked.

Note: If it is not checked, the system will not validate any setting in this configuration dialog.

6.2.1.2.2 Coolant Configuration
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· Digital Output Signal Auto-Refill Pump ON:
· Refer to Okuma Auto Coolant Refill Control System electrical instruction manual to set the Digital Output Signal for activate Auto-Refill PUMP ON
When this signal is ON the Auto-Refill PUMP will run and the PUMP ON circuit will be latched. 

This signal will only be on momentarily.
· Digital Output Signal Auto-Refill Pump OFF:

· Refer to Okuma Auto Coolant Refill Control System electrical instruction manual to set the Digital Output Signal for activate Auto-Refill PUMP OFF
When this signal is ON the Auto-Refill PUMP will stop.
This signal will only be on momentarily.
· Reference Analog Input Signal for Standard Coolant Concentration

· Select the analog sensor for standard coolant concentration from the dropdown list.  This sensor must be configured in the Device Configuration.
Refer to the sample configuration, Coolant Concentration Level Settings Sample, for coolant concentration such that the sensor will be monitored periodically.
For example: The system is configured to activate the auto-refill pump on when the coolant concentration is in the upper threshold range of 12% or more as shown in the dialog below.
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· Reference Digital Input Signal for Low Level Coolant

· Select the digital sensor for low level coolant from the dropdown list.  This sensor must be configured in the Device Configuration.
Refer to the sample configuration, Digital Input settings Sample, for coolant level such that the sensor will be monitored constantly.

When the level of coolant is NOT high or low, the system will check coolant concentration and activate the Auto-Refill PUMP, accordingly.

· Reference Digital Input Signal for Coolant Level High 1
· Select the digital sensor for coolant level high 1 from the dropdown list.  This sensor must be configured in the Device Configuration.
Refer to the sample configuration, Digital Input settings Sample, for coolant level such that the sensor will be monitored constantly.

When the level of coolant is NOT high or low, the system will check coolant concentration and activate the Auto-Refill PUMP, accordingly.

· Reference Digital Input Signal for Coolant Level High 2

· Select the digital sensor for coolant level high 2 from the dropdown list.  This sensor must be configured in the Device Configuration.
Refer to the sample configuration, Digital Input settings Sample, for coolant level such that the sensor will be monitored constantly.

When the level of coolant is NOT high or low, the system will check coolant concentration and activate the Auto-Refill PUMP, accordingly.

· Reference Digital Input Signal for Auto-Refill Pump ON State:

· Select the digital sensor for auto-refill pump state from the dropdown list.  This sensor must be configured in the Device Configuration.
Refer to the sample configuration, Digital Input settings Sample, for Auto-Refill PUMP ON/OFF state such that the sensor will be monitored constantly.

Note: If the configuration of the reference sensor is changed in the Device Configuration then it must be updated on this configuration also. 
6.2.1.3 Labeling Digital Output signals

Refer to the A/D Unit CONFIG session in Digital I/O Unit Tab to change label of each digital output signal if needed.

6.2.2 Verify Auto Coolant Refill Control System

6.2.2.1 Using Auto Coolant Refill System ON
The ‘Using Auto Coolant Refill System’ is checked in the configuration as shown below:
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When the Auto Coolant Refill Control System detects that level of coolant in the tank is normal (not high or low level) and the concentration of coolant is reached the setting level to activate Auto-Refill Pump ON, the digital output of PUMP On is activated, momentarily. As a result, the PUMP ON circuit will be latched ON and will not be turned OFF until the HIGH level of coolant in the tank is active. While the Auto-Refill PUMP is running the PUMP ON state will be active.
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Note: The digital output signal for Auto-Refill Pump ON will only activate momentaritly.
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6.2.2.2 Using Auto Coolant Refill System OFF

The ‘Using Auto Coolant Refill System’ is not checked in the configuration as shown below:

[image: image479.png]L Auto Coolant Refill Configuration

System Link Configuration | Coolant Configuration|

Activate Auto-Refill Pump ON when

Sonoantration of coolant reaches: || High Threshold while coolant level is in the normal ~|

Using Auto Coolant Refill System:

h System must be in E-STOP to be saved by the system





The Auto-Refill PUMP ON will not be activated by the system when concentration of coolant is reached the setting level in the configuration.
Note: All analog/digital input signals are still monitoring normally as defined in the Device Configuration.
6.2.2.3 Auto-Refill Coolant PUMP OFF signal

The Digital Output Signal Auto-Refill Pump OFF signal can only be activated when System is stopping and:

· Using Auto Coolant Refill System is checked
When system is stopping this signal will be activated momentarily to turn the Auto-Refill PUMP off.
7. Trouble Shooting

By default, the system will write event messages to the System Events screen.  If the ‘Trace On’ menu is checked, all messages will be displayed on the main user interface, otherwise only pre-selected event messages by the system will be displayed.

Event messages are colorized to categorize event type as following:

Information – Indicate normal event messages.  It is in black color.

Tracing – Indicate tracing event messages when Trace On mode is active.  It is in blue color.

Warning – Indicate warning event messages.  It is in orange color.

Error – Indicate error event messages when system encounters.  Error messages will be forced to display to main GUI and logged.  It is in red color.

Critical Error/Message – Indicate critical error event messages when system encounters.  Error messages will be forced to display to main GUI and logged.  It is in purple color.

By double clicking on the event message in each row, a message box will be displayed contained the message in the current selected row.

Note: When the Trace On menu is enabled, all process states monitored in the system will be displayed on the event message tab when the states are changed as shown:
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7.1 Application cannot start correctly due to communication with Fieldbus Controller device.
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Okuma Monitoring Control System Interface communicates with Fieldbus Controller via Ethernet to read/write analog and digital input/output channels. 

Probable faulty locations:

· Ethernet cable between machine network switch and the fieldbus controller was disconnected or bad connection.
· IP Address of Ethernet I/O device is not set correctly

Measure to take:

· Check Ethernet cable connection on both fieldbus controller and machine network switch.
· Check the system software configuration and make sure the actual IP address of the Fieldbus Controller device is same as the one specified for System Configuration.
· Make sure that the IP address is in the same subnet with machine IP address.

· Any change in IP Address of the Fieldbus Controller device is required to power cycling the Fieldbus Controller device by disconnecting and re-connecting the XB-RESET connector located near the device.

· Check for any error on Fieldbus Controller device. Refer to LED Indicators on Fieldbus Controller Device 
7.2 Application cannot start correctly due to communication with THINC-API
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Okuma Monitoring Control System Interface does use THINC-API libraries to collect machine data. 

Probable faulty locations:

· Older version of THINC-API is installed on control

· Invalid THINC-API license file for this particular machine serial number

· THINC-API License is expired

· NC is not started or not fully started yet

· Okuma Monitoring Control System Interface started before THINC-API is ready

Measure to take:

· Install the required or higher version of THINC-API on the control

· Install the correct THINC-API disk per machine serial

· Ensure that Okuma Monitoring Control System Interface is registered with Startup Service so it can be started after THINC-API is ready.

· Check for any error on Ethernet I/O device. Refer to LED Indicators on Fieldbus Controller Device and Fail to initialize the communicate with Fieldbus Controller device
Please refer to section THINC-API and Setup Okuma Monitoring Control System Interface Software to Startup Automatically for more information

7.3 No Physical Input/Output on PLC
The mode selector switch is located behind the cover flap which should always to be set at the “Top” position as shown below.

Probable faulty locations:

· Incorrect System Configuration

· Mode selector switch is not on Run (Top) position

· Operating power jumper contact not available 
Measure to take:

· Perform Restore System Configuration on step 2.3.5
· Set Mode selector switch to RUN position as shown below.
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· Check 24VDC operating voltage for power jumper contact for LED B as shown below.
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7.4 Fail to communicate with Fieldbus Controller Device

The communication between machine and Fieldbus Controller device cannot be established and all the sensors’ data will not be available or undetermined as shown below with purple color for digital I/O and COM ERROR message displayed in the monitoring Analog sensors.
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Probable faulty locations:

· The machine and the Fieldbus Controller device are not on the same local subnet.

· Physical network connection between machine and Fieldbus Controller device was disconnected

Measure to take:

· Make sure that both machine and Fieldbus Controller device are connected to the same local network switch.

· Check Ethernet cable from machine and the Fieldbus Controller device to network switch.
· Check 24VDC incoming power supply to the Fieldbus Controller device.

· Check for any red LED on the Fieldbus Controller device. Either LINK ACT 1 or 2 should be green.
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7.5 Coolant Concentration Pump not running
The coolant concentration pump was not running when the Sampling Period setting time has been reached or when the [image: image493.png]READ
CHANNEL 1



 button is pressed.

Probable faulty locations:

· The 24VDC field power supply on the Fieldbus Controller device has been disconnected.
· The sensor is not configured to use External Pump yet.
Measure to take:
· Check the configuration of the analog sensor for using External Pump in the Monitored Devices tab. See Coolant Concentration Level Settings Sample
· Check 24VDC power supply source unit.

· Check wire connection at +/- field supply terminals on the Fieldbus Controller.

· Check 24VDC incoming field power supply [image: image494.png]o



 to the Fieldbus Controller device as shown below.

· Check both Status LED of System and Field power supply are ON (Green Color)
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7.6 System Reset for the Fieldbus Controller
By default, a hard-system reset occurs when the machine is power cycling.  This can be done by disconnecting and reconnecting the XB-RESET connector. Please refer to Hardware Installation manual to locate this connector.

7.7 Okuma Monitoring Control System Interface Not Running


In order for adapter to run automatically after NC is fully started, it is necessary to register the application with Startup Service.  By default, it is registered with Startup Service during setup.

Probable faulty locations:

· Startup Service is not running

· Okuma Monitoring Control System was not registered with THINC Startup Service

Measure to take:

· Ensure that THINC-API is running without error.

· Re-start Startup Service from Windows Service 

· Register Okuma Monitoring Control System with Startup Service.  Refer to section Setup Okuma Monitoring Control System Interface Software to Startup Automatically for more information
7.8 Analog sensor does not report correct value as expected 
Analog input module does not report the correct value as expected from the device. 

Probable faulty locations:

· Anlalog input channel is connected to a power source of 24V.

· The conversion factor 1 is set to a different value of 1
· The conversion factor 2 is set to a different value of 0
Measure to take:

· Ensure that only valid input of 4-20mA current source signal from a sensor device is connected to a channel of analog input unit.

· Using default value for conversion factor 1 and 2 first before changing it.
8. Setup MTConnect for Okuma Monitoring Control System
The system will send sensor data to MTConnect agent based on the configuration of each sensor.  

For Periodic monitoring condition, the data of sensor is updated in every 1 second interval and will be sent if changed.  The condition of sensor is also evaluated if the monitoring interval is reached and changed.

For Program Running and Machine Running monitoring condition, the data of sensor is updated in every 100ms second interval by default or the current setting of Monitoring Interval (100ms – 1000ms) and will be sent if changed.  The condition of sensor is also evaluated if the monitoring interval is reached and changed.
Note: 

For example: Sensor configured as Periodic for its monitoring condition then it will not be checking its measurement until the sampling period has been reached. If the Sampling Period is 1 hour, then the sensor will only be checking in every hour. The sensor data might be changed between the sampling periods but its condition will not be evaluated.
8.1 Modify Devices.xml 
8.1.1 Check MTConnect Adapter
Ensure MTConnect already installed and running at least one time without error.

Double click on Okuma MTConnect Adapter icon on the System Tray or vertical function key to open the Okuma MTConnect Adapter app.

[image: image496.png]122 0@







[image: image497.jpg]Mt

wrBecr
ADIPTER

MONTTORTNG
SYSTEN

R
ALERT

iz

Ch




Press [image: image498.png]GET CURRENT



 button and ensure the Client Connection = 1 or more will display on System Events tab and no error message.
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Date:10/13/2017 Time:2:16:15 PM Information - Client Connections= 1 =
Date:10/13/2017 Time:2:16:15 PM Information - Current Sampling = 2017-10-13T18:16:15.9095796Z|av...
Date:10/13/2017 Time:2:15:15 PM Information - Adapter Received PING, sending PONG for * PONG 10... B
Date:10/13/2017 Time:2:13:35 PM Information - Adapter Received PING, sending PONG for * PONG 10...
Date:10/13/2017 Time:2:11:55 PM Information - Adapter Received PING, sending PONG for * PONG 10...
Date:10/13/2017 Time:2:10:15 PM Information - Adapter Received PING, sending PONG for * PONG 10...
Date:10/13/2017 Time:2:08:35 PM Information - Adapter Received PING, sending PONG for * PONG 10...
Date:10/13/2017 Time:2:06:55 PM Information - Adapter Received PING, sending PONG for * PONG 1
Date:10/13/2017 Time: 5 PM Information - Adapter Received PING, sending PONG for * PONG 1
Date:10/13/2017 Time: 35 PM Information - Adapter Received PING, sending PONG for * PONG 1
Date:10/13/2017 Time:2:01:55 PM Information - Adapter Received PING, sending PONG for * PONG 10...
Date:10/13/2017 Time:2:00:15 PM Information - Adapter Received PING, sending PONG for * PONG 10...
Date:10/13/2017 Time:1:58:35 PM Information - Adapter Received PING, sending PONG for * PONG 10...
Date:10/13/2017 Time:1:56:55 PM Information - Adapter sends all current data to connected clientId 1 -...
Date:10/13/2017 Time:1:56:55 PM Information - Client ID 1 is connected having Ip address = 127.0.0.1:...
Date:10/13/2017 Time:1:56:55 PM Information - Adapter Received PING, sending PONG for * PONG 10...
Date:10/13/2017 Time:1:56:53 PM Information - Normal polling is running at 100 interval and monitoring... !
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8.1.2 Add Sensor tags to MTConnect Adapter

If the devices.xml does not have I/O sensor tags then the following steps need to be done to add sensor tags to OKUMA MTConnect Adapter:

· Open the D:\Program Files\Okuma\Okuma Monitoring Control System\MTConnect\DevicesAllSensors.xml file in Notepad.
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|<MTConnectDevices :1
[xmlns :mt="urn:mtconnect. org:MTConnectDevices

IXsi: (hemaLo(ation urn:mtconnect.org:MTConnectDevices:1.3 ./schemas/MTConnectDevices_1.3.xsd'>
<Header creationTime='2013-04-02T03:40:042' assetBuffersize='1024" sender="localhost' assetCount=
1.3" instanceId='1"' bufferSize='131072"/>

<Devices>
<Device uui 'OKUMA. Lathe.123456" name:
<Description model—"Lathe" manufacture
oOkuma MTConnect Adapter - Lathe
</Description>

<Components>

UMA. Lath
OKUMA" serialNumbes

id="OKUMA. Lathe"
'123456">

<!-- START OF OKUMA CUSTOM SENSORS CONFIGURATION-->
<Sensor id="Sensorunitl" name="Sensorunit">
<I-- ANALOG INPUT SENSORS-->

<DataItems>
<DataItem e ANALOG_INPUT_OUTPUT "sensorATl_1 SAMPLE"
<Dataltem ©:ANALOG_INPUT_OUTPUT "sensorAIl_2 SAMPLE"
<Dataltem ©:ANALOG_INPUT_OUTPUT "sensorAIl_3 SAMPLE"
<Dataltem ©:ANALOG_INPUT_OUTPUT 'sensorATl_4 SAMPLE"
<Dataltem ©:ANALOG_INPUT_OUTPUT ensorATl_5 SAMPLE
<Dataltem ©:ANALOG_INPUT_OUTPUT "sensorAIl_6 SAMPLE

<DataItem SAMPLE"

' ANALOG_INPUT_OUTPUT" "sensorAIl_7" categorys





· Select and highlighted all sensor data as shown below 

From
 <!-- START OF OKUMA CUSTOM SENSORS CONFIGURATION-->
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version='1.3" instanceId='1"' buffersize
<Devices>
<Device uuid="OKUMA.Lathe.123456" name="OKUMA.Lathe" id="OKUMA.Lathe">
<Description model="Lathe" manufacturer="OKUMA" serialNumber="123456">
okuma_MTConnect Adapter - Lathe
</Description>
<Components>
== START OF OKUMA CUSTOM SENSORS CONFIGURATION
ensor id="Sensorunitl" name="Sensorunit
<!-- ANALOG_INPUT SENSORS
DataItems
ataltem *ANALOG_INPUT_OUTPUT' @ SAMPLE
ataltem NALOG_INPUT_OUTPUT" i @ SAMPLE"
ataltem :ANALOG_INPUT_OUTPUT" i @ SAMPLE
ataltem NALOG_INPUT_OUTPUT" i @ SAMPLE
ataltem NALOG_INPUT_OUTPUT" i @ SAMPLE
ataltem NALOG_INPUT_OUTPUT" i @ SAMPLE
ataltem NALOG_INPUT_OUTPUT" i @ SAMPLE
<DataItem : ANALOG_INPUT_OUTPUT" i @ SAMPLE"
/Dataltems:
DataItems
ataltem *ANALOG_INPUT_OUTPUT' SensorAI2_1" c name: =
ataltem : ANALOG_INPUT_OUTPUT" id="sensorAI2_2" category="SAMPLE" name="AI2 2"

131072'/>

<Header creationTime="2013-04-02T03:40:04Z" assetBuffersize="1024" sender="Tocalhost" assetCount="0" ]

||





To       <!-- END OF OKUMA CUSTOM SENSORS CONFIGURATION-->

[image: image502.png]] pevicesAlisensors.xml - Notepad
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<Dataltems>]
<DataItem type="e:INPUT_OUTPUT_SIGNAL
DI8_1_Cond" /:
<DataItem type="e:INPUT_OUTPUT_SIGNAL
DI8_2_Cond" /:
<DataItem type="e:INPUT_OUTPUT_SIGNAL
DI8_3_Cond" /:
<DataItem type="e:INPUT_OUTPUT_SIGNAL
DI8_4_Cond" />|
<DataItem type="e:INPUT_OUTPUT_SIGNAL
DI8_5_Cond" /:
<DataItem type="e:INPUT_OUTPUT_SIGNAL
DI8_6_Cond" />|
<DataItem type="e:INPUT_OUTPUT_SIGNAL
DI8_7_Cond" /:
<DataItem type="e:INPUT_OUTPUT_SIGNAL
DI8_8_Cond" /:
</Dataltems>]
</sensor>|
<1-- END OF OKUMA CUSTOM SENSORS CONFIGURATION-

‘Components>
</Device>
</Devices>
|</MTConnectDevices>

categor:

category

categor:

categor:

category

categor:

category

categor:





· Open the D:\Program Files\Okuma\OKUMA MT Connect Adapter\Devices.xml and paste the entire copy in the above step into this location between <Components> and <Axes name="Axes" id="Maxes1"> as shown below if it is not already there.
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|<MTConnectDevices xmlns :mt="urn:mtconnect.org:MTConnectDevices:1.3"

[xmIns :xsi="http://www.w3.org/2001/XM.Schema-instance” xmins="urn:mtconnect.org:MTConnectDevices:1.3"
Ixs :schemaLocation="urn:mtconnect. org:MTConnectDevices:1.3 ./schemas/MTConnectDevices_1.3.xsd">

<Header creationTime="2013-04-02T03:40:04z" assetBuffersize="1024" sender="Tocalhost" assetCoun
lversion="1.3" instanceId="1" buffersize="131072" />

<Devices>
"OKUMA. Lathe.980064" nam

<Device uui
<Description manufacture
<DataItems>
<DataItem category=
<DataItem id="Mfmode'
</Dataltems>
<Components>

OKUMA. Lathe” i
OKUMA" serialNumbes

‘OKUMA. Lathe. 980064">
980064">Multus U3000W 2ST-1500</Description>

VENT" id="Mavail" type:
name="fmode" categor

"AVAILABILITY" name="avail" />
"EVENT" type="FUNCTIONAL_MODE" />

<Axes name="Axes" i
<Components>

<I--Spindle -

<Rotary name=

<DataItems>

<DataItem

uni ts="REVOLUTION/MINUTE"

Maxes1">

>
C" nativeName='

" id="Mc1">

"ROTARY_VELOCITY" category="SAMPLE" name="Slspeed" subType="ACTUAL"
its="REVOLUTION/MINUTE" id="MSlspeed" />





8.2 Transfer OkumaStream_** file
The step is for MTConnect Adpater version 3.1.0 or less only.

Copy D:\Program Files\Okuma\Okuma Monitoring Control System\OkumaStreams_1.3.xsd file and paste into D:\Program Files\Okuma\OKUMA MT Connect Adapter\Schemas\ directory.  Click Copy and Replace to override the old file.
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There is already a file with the same name in this location.
Cick the fie you want to keep

Copy and Replace
Repiace the fi in the destination folder with the fle you are copying:
Okumastreams_1.3.xsd
OkumaStreams_1.3 (D:\Program Fies\Okuma\Okuma Monitoring Control
System)
Size: 6.68 KB
Date modifed: 10/9/2017 4:51 PM

Don't copy

No fies wil be changed. Leave this il in the destination folder:
Okumastreams_1.3.xsd
Okumastreams_1.3 (D:\Program Fles\Okuma\OKUMA MT Connect
Adapter\Schemas)
Size: 6.68 KB
Date modfied: 10/9/2017 4:51 PM

Copy, but keep both files
“The fie you are copying wil be renamed "OkumasStreams_1.3 (2).xsd"

Cancel





8.3 Modify Agent.cfg file
8.3.1 For MTConnect Adapter version 3.1.0 or less

The step is for MTConnect Adpater version 3.1.0 or less only.

Open D:\Program Files\Okuma\OKUMA MT Connect Adapter\agent.cfg in Notepad and add the following lines marked in blue to it as shown below:

Adapters 

{ 

                  OKUMA.Machine.Adapter                            # for reference OKUMA machine adapter

               {

                                    Host = localhost

                                    Port = 7878                        # default port number for OKUMA MTConnect Adapter   

               }

                              OKUMA.Machine.Adapter.Sensor                             # for reference OKUMA machine adapter

               {

                                    Host = localhost

                                    Port = 7879                        # default port number for OKUMA MTConnect Adapter Sensor

                  }

}

Save and close the file after finishing editing

· Note: Port 7879 can be changed to match the current setting in OKUMA Monitoring Control System Setup page.
8.3.2 For MTConnect Adapter version 3.2.0 or above

Open D:\Program Files\Okuma\OKUMA MT Connect Adapter\agent.cfg in Notepad and remove  # character in the following lines marked in blue to it as shown below:

Adapters 

{ 

                  OKUMA.Machine.Adapter                            # for reference OKUMA machine adapter

               {

                                    Host = localhost

                                    Port = 7878                        # default port number for OKUMA MTConnect Adapter   

               }


# REMOVE # FOR OKUMA SENSOR ADAPTER CONFIGURATION


# OKUMA.Machine.Adapter.Sensor # for reference OKUMA machine adapter


# {


# 
Host = localhost


# 
Port = 7879 # default port number for OKUMA MTConnect Adapter Sensor


# }

}

Save and close the file after finishing editing

Note: Port 7879 can be changed to match the current setting in OKUMA Monitoring Control
8.4 Verify MTConnect Sensor Data

Restart NC and check http://localhost:5000/current for new sensor tags.  This is for generic sensor tags only.
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Sensor : Sensorunit

Samples

Timestamp Type Sub Type Name Id Sequence Value
2017-10-16T02:19:27.4995943Z | e:AnalogInputOutput AIl_1 |sensorAIl_1|630 7.74
2017-10-16T02:24:32.848Z e:AnalogInputOutput AIl_2 |sensorAll_2|1476 0.07
2017-10-16T02:21:23.188Z e:AnalogInputOutput AIl_3 |sensorAlIl_3|1094 0.05
2017-10-16T02:19:27.4995943Z | e:AnalogInputOutput AIl_4 |sensorAll_4|633 UNAVAILABLE
2017-10-16T02:19:27.4995943Z | e:AnalogInputOutput AIl_5 |sensorAll_5|634 UNAVAILABLE





Any custom sensor tags that are associated with a specific component must be manually configured if possible.

These steps must be redoing again if MTConnect Adapter is updated to newer version.
9. Setup Okuma Monitoring Control System Interface Software to Startup Automatically

By default, Okuma Monitoring Control System Interface is automatically registered with Startup Service so it will be run after NC is fully started.
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The following steps are only needed if the registration of Okuma Monitoring Control System Interface has been removed.

· To enable the Okuma Monitoring Control System Interface Software run automatically when NC OSP system is started, user needs to setup THINC Startup Service properly. Click ‘Start’ ( ‘Programs’ ( ‘Okuma’ ( ‘THINC Startup Service’ ( ‘THINC Start Settings’ to activate the startup service setup dialog as follows.
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· Click ‘New Entry’ button at the lower left side of the dialog to add an entry for the Okuma Monitoring Control System Interface application. 
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· Click Next to continue.
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· Enter Okuma Monitoring Control System on Display Name text box and click Next.
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Click the Browse button to select file ‘OkumaMonitoringSystem.exe’ in the Okuma Monitoring Control System Interface installation folder (By default, it is ‘D:\Program Files\Okuma\Okuma Monitoring Control System Interface). Click Next to proceed to next ‘Startup Options’ dialog.
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In the ‘Startup Options’ dialog, check Enabled, Launch and Wait, then click Next button to go to next step 
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Click Finish button to finish the setup for Okuma Monitoring Control System Interface Software.
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Click Save to save the settings and exit the setup process. The Okuma Monitoring Control System Interface Software should be launched automatically after the NC OSP system is started.

Note: User needs to restart the machine to ensure that the startup service works properly.

10. THINC-API

10.1 Running Statuses

After NC is fully started, THINC-API Notifier Status should have a green icon displayed at the lower left corner of the screen as shown below:

Windows XP: 
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Windows 7:

Note: The API icon status can only be supported on Windows 7 if THINC-API installed on target has a version 1.17.1.0 or greater.
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If the color of icon is red, THINC-API has encountered an error state.  By clicking on the API icon, a dialog will display and show detail error message as shown in the captured image below:
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[Exception full message:
System ApplicationException: E01080013006






Please contact OKUMA distributor for further assistant on THINC-API error.

10.2 Version

The version of THINC-API can be checked by clicking on the API icon.  A dialog will be displayed and showing API version number.
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              Need 24VDC connect to these two terminals for LED A





Need 24VDC connect to         (+) and (-) terminals for power jumper contact LED B





Paste between these two lines
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