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Introduction

Introduction

Thank you for purchasing our DX-series Data Flow Controller.

This manual provides information about the Condition Monitoring Package included with the DX Series
Data Flow Controller.

Please read this manual and make sure that you understand the functionality and performance of the
product before you attempt to use it in a control system.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (electrical engineers or the equivalent).

» Personnel in charge of designing and operating data utilization systems on a production site.
» Personnel in charge of designing and operating maintenance systems on a production site.

Guidance for Reading This Manual

For information on Terms and Conditions Agreement, Precautions for Safe Use, Precautions for

Correct Use, and Related Manuals, refer to the DX Series Data Flow Controller User's Manual
(V241-E1).
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers of the

manual.

cat. No. N701-E1-01

*— Revision code

Revision .
code Date Revised content
01 October 2025 Original production
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Sections in this Manual

Sections in this Manual

Features and System Configuration

Operating Procedure

Appendices
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Features and System

Configuration
]

This section describes the features and system configuration of the Equipment
Monitoring Package.

1-1 Capabilities of the Equipment Monitoring Package .................. 1-2
1-2 Example System Configurations ................................. 1-3
1-3 Expected Process TYPes .. ... viiiiiinininni st inne e nneesnns 1-5
1-3-1  Continuous Transfer Process . ........... .. .. .. 1-5
1-3-2  Stepwise Transfer Process .. ... 1-5
1-3-3  Cyclic Operation Process ... ...t 1-5
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1 Features and System Configuration

1-1 Capabilities of the Equipment
Monitoring Package

® Equipment Monitoring Package
This package calculates and visualizes 14 types of factory KPIs for each piece of equipment by mea-

suring the flow of production work after installing the specified sensors.

The KPlIs include: OEE (Overall Equipment Effectiveness), Performance Rate, Utilization Rate, Good
Product Rate, Actual Cycle Time, Performance Loss Time, Stop Time, Abnormal Time, Production
Quantity , Good Product Quantity, Throughput

Additionally, metadata such as factory name, line name, process name, and equipment name can be
associated and registered.

_ Daily Report Dashboard (Display Period : 2025/9/10 18:01:25 ~ 2025/9/17 18:
OEE ¢ Performance : Utilization Rate : Good Product :
Latest Value(9/17)
Starting Value(9/10)

A\riaunt of change

& SpeeDBeeSynapse

& Event Movie

Live Operation Dashboard (Display Period : 2025/9/18 17:01:41 ~ 2025/9/18 18:01:41) : |l Production Result Dashboard (Display Period : 2025/9/18 17:01:55 ~ 2025/9/18

Actual Cycle Time : Performance Loss : Stop Time i Abnormal Time : Production Quantity : Good Product Quantity :  Throughput [pcs/H] %

Latest 380 L 190 Latest : 9302

® Workflow

m Operation Status Count of Good Products Control PLC Alarm

P

Detection: ON ] S : 3

Abnormal Status

KPI is calculated based on actual data from Operation Status, Abnormal Status, and Good Product

Count.
For details on KPI calculation, refer to A-1 KPI Calculation Method on page A-2.
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1 Features and System Configuration

1-2 Example System Configurations
System Configuration Sensor Functions g%

10-Link master
NXR-ILMO8C-EIT

Data Flow Controller

Photoelectric Sensor

Switching Hub E3AS
£Z

&7 Measurement of
_ Operating Status
~_1_ [

Photoelectric Sensor
E3AS

Measurement of
Good Product Count

PLC + Input Unit (NX-OD)
Abnormal

Si |
+ llgha Measurement of
| ." Abnormal Status
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Features and System Configuration

I Utilization and Configuration of NXR-ILMO8SC-EIT

In this package, the NXR-ILMO8C-EIT is used as the |O-Link master.

If the Data Flow Controller and the 10-Link master NXR-ILMO8C-EIT are on the same subnet, the
Dashboard Generator’s “IO-Link Master Auto Configuration Function” automatically configures the
IO-Link master to communicate with 10-Link devices by obtaining information from the photoelectric
sensor E3AS connected to the NXR-ILMO8C-EIT.

The EthO port of the Data Flow Controller and the IO-Link master NXR-ILMO8C-EIT are, by default, set
to different IP addresses within the same subnet at the time of factory shipment.

Therefore, immediately after purchasing the devices, you can use the Equipment Monitoring Package
simply by connecting the devices, without the need for network configuration.

If the Ethernet communication connector (PORT1) of the Data Flow Controller and the subnet of the
IO-Link master NXR-ILMO8C-EIT are different, you can change the IP address of the NXR-ILMO8C-EIT
by switching its hardware switch, allowing you to match the subnet without using a dedicated tool.

| Handling of Non-Specified Devices

» Non-specified 10-Link masters, 10-Link devices, and digital /0O devices are not supported.
However, by selecting appropriate devices using the Dashboard Generator and registering this
package, it is possible to adjust data extraction and processing using default components to match
the output specifications of the target device, based on the CIP object array retrieved by the
SpeeDBee Synapse EIP Collector.

To ensure smooth integration, design the output to conform to the input specifications (column
structure and data types) expected by the KPI calculation component (KPI_calc).
Refer to the official documentation for instructions on using SpeeDBee Synapse.

» The 10-Link Master Auto Configuration function is not available for non-specified 10-Link masters.

Use the dedicated configuration tools provided by the master vendor for initial setup.

When connecting digital 1/O devices to the NXR-ILMO8C-EIT, automatic configuration is not supported.
However, manual port configuration can be performed via the Device Management screen in the Dash-
board Generator.
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1 Features and System Configuration

1-3 Expected Process Types

The Equipment Monitoring Package supports the following three example process types:

sadA] ssadolid pajoadx3y ¢-1

1-3-1 Continuous Transfer Process

A process in which workpieces are transported at a constant speed. (Example: Belt conveyor)

m Operation Status Count of Good Products Control PLC Alarm

e

Detection: ON o
e b B

Abnormal Status

$S800.d Jajsuel] snonuipuoy L-g-1

1-3-2 Stepwise Transfer Process

A process in which workpieces repeatedly stop and move at regular intervals. (Example: Linear guide,
index table)

Photoelectric sensor installed at the

stop position of the guide .
PP 9 Operation Status Control PLC Alarm

Operation Status

Detecti ON £
etection: S..8 i m ‘_
Movement of base / -w -

Movement of workpiece Abnormal Status

1-3-3 Cyclic Operation Process

A process involving repeated cycles of machining, inspection, or assembly. (Example: Press, drill,
pick-and-place)

Installed at the stop position Installed at the stop position
of the machine door of the machine door
Control PLC Alarm

w = N
j <z Operation ---s <z Operation € ]
Status l Status u
’ Detection: ON Detection: ON Abnormal Status

JIUP 10 JUBWBAOW
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Operating Procedure

This section describes the operating procedure for the Equipment Monitoring Package.

241
2-2

Overall Workflow ........ ...ttt it et ananeenenns 2-2
Starting the Equipment Monitoring Package ....................... 2-3
2-2-1  Configuration Procedure: System configuration . ....................... 2-3
Threshold Configuration for Equipment Monitoring Package . ........ 218
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2 Operating Procedure

2-1 Overall Workflow

The following is the overall workflow for using the Equipment Monitoring Package.
Refer to the manuals or instruction manuals of each device for wiring, installation, configuration, and
software startup procedures.

Configure all devices on the same network

Wiring, installation, and
configuration of measurement
devices

Refer to the manuals or instruction manuals for the measurement
devices in use.

-

Wiring, installation, and
configuration of the Data Flow
Controller

Refer to 3 Installation, Wiring, and Turning ON/OFF the Power Supply
in the DX-series Data Flow Controller User’s Manual.

-
Launch the Dashboard Generator
Refer to 4-1 Operating Procedure from the First Login to User
Start the following web Registration in the DX-series Data Flow Controller User’s Manual.
applications:
» Dashboard Generator
+ SpeeDBee Synapse Refer to 4-3 Procedure for Collecting and Visualizing Data Using
* Grafana Dashboard Packages in the DX-series Data Flow Controller User’s
Manual.
>
Perform initial setup of the Refer to 2-2 Basic Operations of the Dashboard Generator in the
Dashboard Generator DX-series Dashboard Generator User’s Manual.
-

Configure the Equipment Monitoring Package (SpeeDBee Synapse, Grafana)

Start the Equipment Monitoring

Package Refer to 2-2 Starting the Equipment Monitoring Package on page 2-3.

-

Start Monitoring (Operation)

Refer to 2-3 Threshold Configuration for Equipment Monitoring

Configure threshold values Package on page 2-18.
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2 Operating Procedure

2-2 Starting the Equipment Monitoring
Package

For procedures from logging into the Dashboard Generator to applying settings to SpeeDBee Synapse
and Grafana, refer to Section 2-2 “Using the Dashboard Generator” in the DX Series Dashboard
Generator User's Manual.

2-2-1 Configuration Procedure: System configuration

Follow the steps below.
This procedure assumes that the Dashboard Generator, Synapse, and Grafana are already integrated.

Configuration Steps

Details

NX-OD (Output Unit)

This section explains the setup based on a system where abnormal status signals

Configuration are output from the control PLC to an alarm device.
In this example, the NX-OD is used as the output unit of the control PLC.
Define the NX-OD variables as global variables in Sysmac Studio, and publish them
to the network.
This is necessary to link the abnormal status signals to the Data Flow Controller.
.
Device List Screen Perform a device scan to retrieve information about devices connected via the
Configuration Equipment Monitoring Package.
S
Package List Screen Select the Equipment Monitoring Package and specify the equipment identification
Configuration information and the device to be used for dashboard registration.
Register the dashboard based on the specified settings.
. 2

Dashboard List Screen
Configuration (Synapse /
Grafana)

Launch Synapse and start the Error Manager.
Launch the Grafana dashboard (graph view).

* The configuration procedures for the Package List screen and the Dashboard List screen are the same as
those in section 2-2-1 Configuration Procedure: System configuration.

I NX-OD (Output Unit) Configuration

Basic configuration of the NX Series Machine Automation Controller is omitted in this explanation.
This section describes how to add variables in the /0O Map settings for NX-OD.

If the variable name for the abnormal status used to control the alarm device in an existing PLC is
already known, and the variable is configured as a global variable with network exposure enabled, the
following steps are not required.

1 In Sysmac Studio, display the 1/0O Map of the NX-OD that outputs the abnormal status signal.

Switch to offline mode to edit.

DX Series Equipment Monitoring Package User’s Manual (N701)
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2 Operating Procedure

2 Confirm the Variable Name and Edit Type for the abnormal status output.

In this example, it is assumed that the abnormal status signal is output to output contact 00.
The variable name is set to Ch10utput, and the variable type is set to Global Variable.

*1/OMap X
Position Port Description R/W | Data Type Variable Variable Comment
NXBusMa: ¥ *' NX Bus Master
»  Unit Status (Under management of
Unit1 » . NX-PFO730
Unit2 ¥ NX-ID5342
¥ Input Bit 16 bits Input bit (16 bits)
Input Bit 00 Input Bit 00
Input Bit 01 Input Bit 01
Input Bit 02 Input Bit 02
Input Bit 03 Input Bit 03
Input Bit 04 Input Bit 04
Input Bit 05 Input Bit 05
Input Bit 06 Input Bit 06
Input Bit 07 Input Bit 07
Input Bit 08 Input Bit 08
Input Bit 09 Input Bit 09
Input Bit 10 Input Bit 10
Input Bit 11 Input Bit 11
Input Bit 12 Input Bit 12
Input Bit 13 Input Bit 13
Input Bit 14 Input Bit 14

P 2 2 2 XX X0DRXAIIAD DA A

Unit3 ¥ ° NX-OD5121
'¥ Output Bit 16 bits Output Bit (16 bits)
Output Bit 00 Output Bit 00

Qutput Bit 02 Qutput Bit 02
Qutput Bit 03 QOutput Bit 03

3 Set the network exposure of the abnormal status output variable Ch1Output to Publish Only.

Open the settings screen from the left tab: Programming — Data — Global Variables.

Multiview Explorer
new_Controller 0 v m Group Filter 'V [(No group) v

v Name Data Type Initial Value Retain | Constant | Network Publish Comment
% EtherCAT Chilnput BOOL 0 [Donotpublish «| | |
v = CPU/Expansion Racks Ch10utput BOOL : O [ [ ]
» = CPU Rack =
+# 1/0 Map
» 3 Controller Setup

» # Motion Control Setup
¢ Cam Data Settings
> Event Settings
= Task Settings
# Data Trace Settings
% OPC UA Settings

v Tasks

» W PrimaryTask

ﬂ Filter
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2 Operating Procedure

4 Switch to online mode and synchronize.

## Internal Edition in use : 30 days left ########

B Auto Connect Project - new_Controller 0 - Sysmac Studio (64bit) -
- a|= s 4

Multiview Explorer ~ B[Rl CPU/Expansion Racks |
Position | Port | Description | RPW | Data Type | Variable | Variable Comment
NXBusMa: ¥ *' NX Bus Master
4] Configurations and Setup »  Unit Status (Under management ol
ST "~ unit »  NX-PFO730
Unit2 ¥ . NX-ID5342

‘newaontmllerﬁO v ‘

v = CPU/Expansion Racks

Bunojiuoly juswdinbg ayy Buies z-z

o
D
o
x
D
«Q
o

cting Transfer Target.

Cancel

5 Click the Transfer to Controller Button.

The program will be transferred.

Synchronizing...

°100%

Cancel

uoneinBlyuod weysAg :einNpedold uoneinbyuo) |L-z-z

" Sysmac Studio

ller of is s
RAM mode. Then, EtherCAT slaves will be reset and forced refreshing will

that you want to execute the transfer?(Y/N)

6 When prompted to switch to run mode, click the
Yes Button.

I Device List Screen - Device Scan

1 Click the Device Scan Button at the top right of the Device List Screen.

The Device Scan Screen will appear.

=  Device List Export Device List

Deviee List | » [ oashboard List

Data Flow Controller Add Controller

1P Address Device Name Comments

No data available

2 Select the interface from the dropdown menu.
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2 Operating Procedure

3 When the Scan Button becomes active, click it.

Device Scan

This dialog scans for devices and updates the device list

PORT 1 (192.168.250.1004§4)

Cancel

4 The scanned devices will be displayed. Click the Apply Button.

Device Scan

This dialog scans for devices and updates the device list.
PORT 1 (192.168.250.100/24)

The following devices have been discovered and will be added to the device list.

10-Link(EtherNet/1P)

NXR-LMOSC-EIT (192.168.250.13)

Ethernet

IP Address Device Name

192.168.250.60

Cancel

You will return to the Device List Screen. Confirm that the devices have been updated.
In the example, NX102-9000 is added to Ethernet/IP.
Additionally, NXR-ILM08C-EIT (192.168.250.2) is added to 10-Link (Ethernet/IP).

= DevicelList Export Device List Device Scan

N

Data Flow Controller
1P Address Device Name Comments

No data available

EtherNet/IP

1P Address Device Name Comments

No data available

10-Link(EtherNet/IP)

NXRILMOBC-EIT (192.168.250.13)

ModbusTCP/ModbusRTU Add Modbus RTU D

1P Address Device Name Comments.

No data available

Ethemet
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2 Operating Procedure

5 Click the 10-Link Master Auto Configuration Button.

The photoelectric sensor E3AS will be registered.
This can be confirmed in Step 11.

10-Link(EtherNet/IP)

NXRALMOSC-EIT (192.168.250.13) 10-Link Master Manual Configuration

6 Click the Apply Button.

Bunojiuoyy juswdinbg ayy Buiueys z-z

abeyoed

The update process takes approximately 10 seconds.

10-Link Master Auto Configuration

Target Device
NXR-ILMOBC-EIT (192.168.250.13)

Perform automatic configuration for the 10-Link master?
For ports with connected 10-Link devices, the pin4/pin2 settings, and device names will be
updated automatically.

Cancel
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2 Operating Procedure

I Package List Screen - Dashboard Registration

1 Click the Register Dashboard Button at the top right of the Package List Screen.

The Register Dashboard Screen will appear.

2 Configure the information on the Register

Dashboard Screen.

Register Dashboard

Dashboard Name

Package

Package EquipmentMonitoring_B05.3p

Setting ltem Description

Dashboard | Enter a desired name.

Name It will be displayed in Synapse and
Grafana.

Example: TEST

Equipment Identification

Factory

Package Select Equipment Monitoring
Package.

Equipment | Optional input fields.
Identification | Includes factory name, line name,

process name, and equipment name.

Equipment

3 When the Select Devices / Set Parameters

Button becomes active, click it.

3 Select Devices / Set Parameters

Cancel Register

The Select Devices / Set Parameters Screen will appear.

DX Series Equipment Monitoring Package User’s Manual (N701)



2 Operating Procedure

4 Enter the settings used for calculating each KPI. Select Devices / Set Parameters
KPI_calc_daily
KPI . . . Planned Downtime [min]
. Settings and Descriptions
Display
. . NXR_extract
KPI_calc_ | Planned Downtime [min]: e
daily Time to stop while power remains on. Operation Measurement Sensor Type Photoelectric Sens..
Example: Lunch break

UTC Offset:
Enter the time difference from UTC.

KPI_calc Standard Cycle Time [s]:
Working time for one workpiece.

Stop Detection Threshold L (L *
Standard Cycle Time):

Setting value to determine when
workpiece is not coming in. Good Product Count Sensor Type Photoslectric Sens..

Throughput Calc Unit N (Time
Taken For N Unit): T
Setting value for calculating
throughput.

UTC Offset:
Enter the time difference from UTC.

Operation Measurement Sensor

Abnormality Measurement Sensor Type Digital /0 Device

Abnormality Measurement Sensor

For detailed explanations of the above settings,refer to
A-1 KPI Calculation Method on page A-2.

KPI . s
. Settings and Descriptions MR extract
Display
NXR Operation Measurement Sensor Type_ Operation Measurement Sensor Type Photoelectric Sens...
extract You can specify Photoelectric Sensor

E3AS or Digital I/O Device. Operation Measurement Sensor
Operation Measurement Sensor:
Select Port 1 to Port 8

Abnormality Measurement Sensor
Type:

You can specify Photoelectric Sensor
E3AS or Digital 1/0 Device.

Abnormality Measurement Sensor Type Digital I/0 Device

Abnormality Measurement Sensor

Abnormality Measurement Sensor: Good Product Count Sensor Type Photoslectric Sens..
Select None, Port 1 to Port 8
Good Product Count Sensor Type: *1 e P xS

You can specify Photoelectric Sensor
E3AS or Digital 1/0 Device.

Good Product Count Sensor: *1
Select Port 1 to Port 8

*1  Even when not using the Good Product Count Sensor, please select "Photoelectric Sensor E3AS" for
Good Product Count Sensor Type and select the "Port" where the Operation Measurement Sensor is
connected.

This setting is required to correctly calculate OEE.

5 From the Device dropdown menu, select NXR_Link_collector
NXR-ILMO8SC-EIT (IP: 192.168.250.2). — e st v

DX Series Equipment Monitoring Package User’s Manual (N701) 2-9
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2 Operating Procedure

6 Click the Apply Button.

You will return to the Register Dashboard Screen.

7 Click the Register Button. Register Dashboard

The Confirm Dashboard Registration Screen will [EEEEEEE

appear.
Package
Package EquipmentMonitoring_B05.3p
Equipment Identification
Factory
Process
Equipment
Select Devices / Set Parameters
Cancel
8 C||Ck the Reglster Button_ Confirm Dashboard Registration

Register the dashboard with the following information? The dashboard name cannot be
changed after registration.

Dashboard registration takes approximately 30
seconds. s

Dashboard Name TEST

Once registration is complete, the system will
transition to the Dashboard List Screen.

Package EquipmentMonitoring_B05.3p

Equipment Identification

Factory

Line

Process

Equipment

Cancel

2-10 DX Series Equipment Monitoring Package User’s Manual (N701)



2 Operating Procedure

I Dashboard List Screen - Launching Synapse

1 Click the SpeeDBee Synapse Button at the top right of the Dashboard List Screen.

The SpeeDBee Synapse Screen will appear.

Bunojiuoyy juswdinbg ayy Buiueys z-z

o
D
o
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o

DashBoard name (Registration Date)

2 A panel has been added with a custom dashboard name (e.g., TEST).

Click DETAIL on the corresponding panel.

The screen will transition to the Synapse Connection Screen.

€8 SpeelBee Synapse

Server Name

System D
Running : 2 :
.Warning :0 .Warning :0
Error: 0 Error: 0
@stop: 2 " @stop: 0
Stopping : 0 Stopping : 0

3 Change Run to Edit.

©§ Speelee Synapse

>0 ) »me ) > o s
KONe-NXR_Link_collector - beke-NXR_extract — MRr1-KPI_calc Sl Ratore

- : e
reQ9-Alert_production._...
8qbh-KPI_calc_daily L UmFT-Alert_performanc..

=5
Alert_good_produc...
N
1" @2mV-Alert_abnormal_t...
N
7Unh-Alert_throughput

-Alert_stop_time

venoRY
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Operating Procedure

4 From the tab on the left, select EtherNet/IP Collector and place it.

©§ SpeelZee Synapse

: projectl

Component Base ' €

Collector N

Modbus TCP Collactor

PLC Collects

VIDEQ Caollector

MOTT Callector

Resource Collector

Compute Callector

Emitter

Serializer

Action

2pt  EtherNet/IP Collector

This component collects data from EtherNet/IP-enabled devices.

This component acts as an originator 1o collect data from
P-enabled devices.

EtherNet/IP Collectar

kONe-NXR_Link_collector

5 Configure the placed EtherNet/IP Collector.

NXR_extract
» m o2x 1 . B - I

—— beke-NXR_extract

Item

Description

Name

The name of the component.
Example: Error_signal_collector

Host

The IP address of the host. Set the IP

address of the NX102-9000.
Example: 192.168.250.1

[ Autostart dillgble

Get Interval

The data acquisition interval. Set to
100 ms.

Cannect Timeout(me)
2000

¥ sict imestamp @ AUTO VARIABLE SETTING

6 Click the ADD Button to continue configuration.

After configuration, click the SAVE Button.

Name
Error_signal_collector

[] Autestart disable

Host ‘Connect Timeout{ms) Get imerval(ms)

Item Description & suictime —
Variable | Set the NX-OD variable. e '
Name Example: Ch1Output [
Column The name of the acquisition column.

Name Example: abnormal_status
Data Type/ | Set the data type of the variable
Array Size | Ch10utput.

Example: BOOL, 1

DX Series Equipment Monitoring Package User’s Manual (N701)



2 Operating Procedure

7 Connect the output port . on the right side of the created component to the input port . on
the left side of the NXR extract Component.

©§ Speelliee Synapse

nt Base (€

=0
WUAm-Alert_actual_cycl...

f R R
KONe-NXR_Link_collector beke-NXR_extract MRr1-KPI_calc

Bunojiuoyy juswdinbg ayy Buiueys z-z
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reQ9-Alert_production_...

8qbh-KP_calc_daily I’ . UmFT-Alert_performanc.

cEia-Alert_good_produc.

Q2mV-Alert_abnorm:

=0
Tunh-Alert_throughput

=%
LiaA-Alert_stop_time

§ Speelee Synapse @ o soo [l w B 2 - | Q

Component Base <

CE— - - [

=0

=0 »Eo '
L ® WUAm-Alert_actual_cycl...

KONe-NXR_Link_collector s -NXR_¢ - MRr1-KP|_calc

we  reQ9-Alert_production....

L I
8qbh-KPI_calc_daily UmFT-Alert_performanc...

“e  cEia-Alert_good_produc...

R
Q2mV-Alert_abnormal_t.

7Unh-Alert_throughput

LlaA-Alert_stop_time

9 Set Abnormal Measurement Sensor to None.

.gl DELETE CANCEL
10

Name
beke-NXR_extract [ Autostart disable

1 Ociick the SAVE Button.

DISPLAY PARAMETER

Operation Measurement Sensor Type Operation Measurement Sensor
Photoelectric Sensor E3AS Port11

ty Measurement Sensor Type

Abnomali
Digital 1/0 Device

Good Product Count Sensor Type Good Product Count Sensor
Photoelectric Sensor E3AS Port3

|:| Upload files to be used in the script (e.g. certificates)
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2 Operating Procedure

11 Click the START Button.

©§ Speelee Synapse ) prjet BhoE«- O

Component Base <

Collector

R exct

>t »Eot
KONe-NXR_Link_collector == boke-NXR_extract

wUAm-Alert_actual_cycl...

=9

lert_production_...

8qbh-KPI_calc_daily \' _ UmFT-Alert_performanc..
=% vt g

f »eot
Error_signal collector

cEia-Alert_good_produc...

12CIick the System Tab at the top left (for Error Manager configuration).

The System Panel will appear.

©§ Speelee Synapse 1 soo e B @ | @
Component Base
: @ o

T

> eo ot > g
WUAm-Alert_actual_cycl...

KONe-NXR_Link_collector beke-NXR_extract — MRr1-KPI_calc

S A
B NN w5 et pruction.

"ot "o
/ 8qbh-KPI_calc_daily UmFT-Alert_performanc...

v iger
T
cEia-Alert_good_produc...
> e
Q2mV-Alert_abnormal._t.. \
7Unh-Alert_throughput

"o
LlaA-Alert_stop_time

©§ SpeelZee Synapse

Core internal DE query service X Event data manager
Y { ron @ . E] i . » oG
coreinternal coredbquery eventdatamanager

The Error Manager will start.

&g SpeelFee Synapse @ srieco sor | S m B

A SToP START

Core intemal DB query service Ermor manager Even! data manager

o i ) > om @ ! P omoG o @ >R

coreinternal coredbquery errormanager eventdatamanager
Output
79 Counts / min

Note: Error Manager is required for Grafana to retrieve data from Synapse.
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2 Operating Procedure

I Dashboard List Screen - Launching Grafana

1 Click the graph icon in the upper-right corner of the Synapse Screen.

The Grafana Screen will appear.

©§ SpeelBee Synapse

@ rroiecn

Components
Columns

Components

=0 > mo

[ > ' >0t
F920-NXR Link_collector JHNEKPL_calc LxPi-Alert_actual_cycle...

[— YeGw-NXR_extract

¢ -
/ bEWa-Alert_production._.

> mo
iCkm-KPI_calc_daily

> e
08ll-Alert_good_product...
g

WBBS-Alert_ab

»ug
2Gnw-Alert_throughput

T
lUo-Alert_stop._time

2 Click Dashboards.

The screen switches.

Welcome to Grafana Need help? bocumentation Tutorials

Community Public Slack

Remove this panel

Add your first data source Create your first dashboard
Grafana fundamentals

Set up and understand Grafana if you have no prior
experience. This tutorial guides you through the entire process
and covers the “Data source" and “Dashboa s to the
right.

Learn how in the docs & Learn how in the docs &

Dashboards Latest from the blog
Starred dashboards

Recently viewed dashboards Grafana Assistt

3 Click any dashboard name that has been added.

Dashboards

Example: TEST
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2 Operating Procedure

4  CGiick Production Result Dashboard. TesTs

The screen switches.

88 Dashboards

Starred

roduction Result Dashbe

5 The KPI is displayed as a graph.

To change the data range, use the dropdown menu labeled Last 1 hour JST.

Home » Dashboards » TEST

System Status

Edit Export v | Share | v

efresh  10s v

[ y— Production Result Dashboard (Display Period : 2025/9/12 10:22:32°

ouvay seperommeons . Production Quantity | Good Product ! Throughput[pcs/H] |

Alert
02_Live Operation

Dashboard & Normal ’

— Latest * 764 Latest * 765 Latest

Dashboard
Production Quantity Good Product Quantity Throughput{pcs/H]

Link->

& SpeeDBeeSynaps

0 794.8
Link> 10:30 10:40 1050 100 10 T:20 0:30 10:40 1050 T:00 M0 1120 10:30  10:40

& Event Movie

In this example, Last 5 minutes is selected.
Absolute time range

Note: The vertical axis (values) of the graph From

automatically adjusts its scale based on the o e

range of acquired data.

To

now B8
© (3 Applytime range

It looks like you haven't used this time
picker before. As soon as you enter some

time intervals, recently used intervals will

to find out more

about how to enter custom time ranges.

Asia/Tokyo

i

10:50 100 1110 120

@ Last 1 hour Js

Last 15 minutes
Last 30 minutes
Last 1 hour

Last 3 hours
Last 6 hours
Last 12 hours
Last 24 hours

* Last 2 davs

UTC+09:00 ~ Change time settings
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2 Operating Procedure

6 To adjust the data refresh frequency, click Refresh Button at the top right.

Select the desired interval from the dropdown menu.

) Refresh 10s ~

e Production Result Dashboard (Display Period : 2025/9/12 10:22:32! o

Production Quantity | Good Product ¢ Throughput[pcs/H] |

Alert Vert Aert

Normal ] i Normal Normﬁlj

Latest ¢ 764 Latest ! 765 Latest ¢ 1796

Link>,

& SpeeDBeeSynaps

& Event Movie
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2 Operating Procedure

2-3 Threshold Configuration for
Equipment Monitoring Package

Once the setup described in section 2-2 Starting the Equipment Monitoring Package is completed, KPI
data becomes available.

To operate monitoring effectively, thresholds must be configured for each KPI to determine and visual-
ize “normal” and “abnormal” conditions.

This section outlines the procedure for configuring thresholds.

Configured thresholds are stored within Synapse and Grafana on the Data Flow Controller.

Based on these thresholds, the Data Flow Controller evaluates the KPI data to determine whether the
status is normal or abnormal.

I Configuration Procedure

1 On the Dashboard List Screen, click the Detail Button for the displayed the Dashboard name
field.

The KPI Panels Screen will appear.

= Dashboard List ©§ speeDBee Synapse

DashBoard name (Regisration Date)

TEST (202509-1210:49)

2 Click the Threshold / Alert Settings Button for the KPI.
In this example, the Speed [mm/s] is configured.

Continue with the following steps to set thresholds for each KPI.
The Set Threshold and Alerts Screen will appear.

a
Show Dashboard Select Devices / Set Parameters Edit Equipment Identification Create Package

Threshold / Alert Settings.

Threshold / Alert Settings

Good Product Quantity

Throughput [pcs/H]

KPI panels showing - do not support threshold settings.
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2 Operating Procedure

3 Configure the information on the Set Threshold Set Thresholds and Alerts

and Alerts Screen.
After setting the calculation period, the Calculate
Button becomes active. Click it to proceed.

Configuration Selected Item

juswdinb3 Joj uopeinByuoy pjoysaiyl ¢-z

=
s
3
A
o
=
S
@
0
o
Q
x
[
Q
[

Item
Type Standard Deviation, Absolute
Value, Range Specification,
Maximum Value, Average Ratio,
Standard Deviation, and Not Set
Calculation Specify the data range.
Period Time can be set down to seconds.

Alert Condition | Alert conditions are displayed.
Values can be adjusted.

Calculation The calculated threshold value is
Result displayed.

Example Setting: Standard Deviation

4 Click the Apply Button. Set Thresholds and Alerts

uoneinBlyuod weysAg :einNpedold uoneinbyuo) |L-z-z

Exclude zeros in

calculation
2025/09/12 11:52
calculate

Mean
753.00

Calculation Result

-115.89999999999998 ~ 1621.9

|E| Precautions for Correct Use

m Threshold/Alert Configuration: Calculation Period Settings

A custom calculation period can be configured.

By default, with a memory retention period of 600 seconds, the data used for threshold
calculations is limited to the most recent 10 minutes.

If the configured calculation period is shorter than 10 minutes, thresholds will be calculated
based on that shorter duration.

To set a longer calculation period, the data retention period must be modified.

Refer to section 2-6 Setting the Data Range Handled by the Dashboard in the DX Series
Dashboard Generator User's Manual for instructions.

m Data Storage Location

When the Data Flow Controller is powered off, data is cleared under the default configuration
(USB port disabled).

To retain previously collected data, enable the USB port and use a USB memory device.

Refer to section 2-5 Changing the Data Storage Location in the DX Series Dashboard Generator
User's Manual for configuration steps.
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2 Operating Procedure

5 Click the Show Dashboard Button.

The Grafana Screen will appear.

KPI Panels
OEE

Performance Rate[%]
Utilization Ratel5]
Good Product Rate[%]

Actual Cycle Time

elect Devices / Set Parameters Edit Equipment Identification Create Package

Threshold / Alert Settings

Threshold / Alert Settings

Threshold / Alert Settings

Threshold / Alert Settings

6 Hover over the Menu Button and click Edit.

Verify that the threshold has been applied. (The example shown below is from the Condition

Monitoring Package.)

® Last1hour

— Production Result Dashboard (Display Period : 2025/9/12 11:11:23 *

Production Quantity ! Good

Alert

Latest ! 2226 Latest

uct Quantity

Link=>

& SpeeDBeeSynaps

ink->

& Event Movie

Home > Dashboards > TEST > 03_Production Result Dashboard

Throughput{pcs/H]

.00

B Queries

Datasource  #§ SpeeDBee Synapse

*Jf1E-KPT_calc: throughput®

Product ! Throughput[pcs/H] !

View
Edit
Share
Explore
Inspect

More...

Remove

T20 M3 40 MO 12:00 120

« Back to dashboard Save dashboard ~

¢« © 2025-09-1210:23:58 to 2025-09-12 12:23:58 G Q Refresh  10s v 3 Time series v

Al
+ AGO UK
Actions

+ Add action

Value mappings

Add value mappings

Thresholds

+ Add threshold

@y Thresholds mode.

Absolute

Show thresholds

As lines

Override 1

Fields with name
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Appendices

A-1 KPI Calculation Method

This section explains the method for calculating KPls.

No

KPI

Description

(1

OEE (Overall Equipment
Effectiveness) [%]

Utilization Rate x Performance Rate x Good Product Rate
Calculated once per day at 0:00.

)

Utilization Rate [%]

[(Load Time - Stop Time) + Load Time] x 100%

Load Time = 24 hours - Planned Downtime

This is the ratio of time the equipment was actually operating during the day.
The time excluding "Planned Downtime" from 24 hours is defined as the
"Load Time" when equipment is operating.

Calculated once per day at 0:00.

©)

Performance Rate [%]

Actual Production Quantity (Daily Cycle Count) x Standard Cycle Time +
>(Actual Cycle Time) x 100%

This is the ratio of the actual cycle time taken for production compared to the
standard set cycle time.

Calculated once per day at 0:00.

(4)

Good Product Rate [%]

Good Product Quantity + Production Quantity x 100%

This is the ratio of good product quantity to production quantity in daily
production.

Calculated once per day at 0:00.

®)

Actual Cycle Time [s]

The time from when the Operation Status sensor rises from OFF to ON until
the next rise.
Calculated each time the Operation Status turns ON.

(6)

Performance Loss Time

[s]

The difference between the Actual Cycle Time taken for actual production
and the Standard Cycle Time.
Calculated each time the Operation Status turns ON.

@)

Abnormal Time [s]

The time when the Abnormal Status is ON.
Calculated each time the Abnormal Status turns OFF after being ON.

8)

Stop Time [s]

The time when the equipment was stopped.

Equipment is determined to be stopped when the Actual Cycle Time exceeds
the set "Stop Detection Threshold L" x "Standard Cycle Time".

Calculated when the Operation Status turns ON.

©)

Production Quantity [pcs]

Counts the number of times the Operation Status turns ON as Production
Quantity.
Production Quantity is reset after calculating KPI once per day.

(10)

Good Product Quantity
[pcs]

Counts the number of times the Good Product Count sensor turns ON as
Good Product Quantity.
Good Product Quantity is reset after calculating KPI once per day.

(11)

Throughput [pcs/h]

N + Time taken to produce N units = N + Sum of N Actual Cycle Times
This is the production quantity per hour.

Calculated when Production Quantity reaches N units based on the setting
"Throughput Calc Unit N".

(12)

Planned Downtime [min]

Set the time when equipment is stopped such as lunch breaks or nighttime
as "Planned Downtime".

(13)

UTC Offset

Specifies the time to calculate KPI displayed on the Daily Report Dashboard.
For Japan, since itis UTC+9 hours, setting "9" will execute KPI calculation at
0:00.

UTC: Universal Time Coordinated

(14)

Standard Cycle Time [s]

Set the standard cycle time when operating the monitored equipment.
Various KPlIs are calculated based on this Standard Cycle Time.
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No KPI Description

(15) | Stop Detection Threshold | Set the time to determine if equipment has stopped. Set as a multiple of the
L Standard Cycle Time.

For example, if Standard Cycle Time is 1 second and Stop Detection
Threshold L is 4, equipment is determined to have stopped when Actual
Cycle Time exceeds 1 second x 4 = 4 seconds.

Stop time is recorded when Operation Status turns ON afterwards.

(16) | Throughput Calc Unit N Set the unit for calculating throughput by quantity.
[pcs] When N=100, throughput is calculated when 100 units are produced, i.e.,
when Actual Cycle Time has been counted 100 times.

No KPI No KPI 2
(1) | OEE (Overall Equipment Effectiveness) [%] (12) | Planned Downtime [min] %
(2) [ Utilization Rate [%] (13) |UTC Offset o0
(3) | Performance Rate [%)] (14) | Standard Cycle Time [s] é_’
(4) | Good Product Rate [%] (15) | Stop Detection Threshold L §
(5) [Actual Cycle Time [s] (16) | Throughput Calc Unit N [pcs] gg’
(6) |Performance Loss Time [s] -‘-;:
(7) | Abnormal Time [s] g
(8) | Stop Time [s]

(9) | Production Quantity [pcs]
(10) | Good Product Quantity [pcs]
(11) | Throughput [pcs/h]

Normal (5) Actual Cycle Time A\

Operation

(5) Actual Cycle Time

A4

&
<

A 4
&)

Operation Status I ON | OFF I ON | OFF | |

(14) Standard Cycle Time (7) Abnormal Timei (14) Standard Cycle Time E
b

»
»

(6) Performance Loss Time
(Minus Value)

» &
>4

(7) Performance Loss Time is calculated as follows for each ¥ cycle:

(5) Actual Cycle Time - (14) Standard Cycle Time (set value)

Operation . )
Stop Detection: (1) Actual Cycle Time > (14) Standard Cycle Time x (15) L V¥ Stop Detection ¥ Stop Time
StOp ! i ! Recording
H i H
Operation Status I ON | OFF ! | ON
1 '
E (14) Standard Cycle Time (8) Stop Time = (5) Actual Cycle Time - (14) Standard Cycle Time E
< > < >
(8) Stop time is calculated using the following formula, after which stop detection is performed.
[Time Calculation Method] (1) Actual Cycle Time - (14) Standard Cycle Time
[Stop Detection Method] (1) Actual Cycle Time = (14) Standard Cycle Time x (15) Stop Detection Threshold L
Abnormal (7) Abnormal Time (7) Abnormal Time
- ' ' '
Operation . : : ;

Abnormal Status | ON OFF

(7) Abnormal Time is the time when Abnormal Status is ON.
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No KPI No KPI
(1) | OEE (Overall Equipment Effectiveness) [%] (12) | Planned Downtime [min]
(2) | Utilization Rate [%)] (13) |UTC Offset

(3) | Performance Rate [%] (14) | Standard Cycle Time [s]
(4) | Good Product Rate [%] (15) | Stop Detection Threshold L

(5) | Actual Cycle Time [s] (16) | Throughput Calc Unit N [pcs]
(6) | Performance Loss Time [s]

(7) | Abnormal Time [s]

(8) | Stop Time [s]

(9) | Production Quantity [pcs]

(10) | Good Product Quantity [pcs]

(11) | Throughput [pcs/h]

(5) Actual Cycle Time ¥ Throughput Calculation
. {&——— Production Quantity Count Timing: Operation Status Rise g
Operation
gpeaton - 1L LI LI LI 1 T i T e O e O
' 1l l ] ] ] 1 (16) Throughput Calc Unit N
9) Production |
@ Quantity 0 1 2 e N-2 N-1 N
' '
i 2 Actual Cycle Time = Time from Oth Operation Status Rise to Nth Operation Status Rise 1 (11) Throughput
< »! =(16) Throughput Calc Unit N

" +3(5) Actual Cycle Time

Good Product Count Timing: Good Product Count Rise

oot 1 1 1 11 1

(10) Good 1 1
Product | 0o | 1 | 2 | ves | M-1 | M |
Quantity
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No KPI No KPI

(1) | OEE (Overall Equipment Effectiveness) [%] (12) | Planned Downtime [min]

(2) | Utilization Rate [%] (13) | UTC Offset

(3) | Performance Rate [%] (14) | Standard Cycle Time [s]

(4) | Good Product Rate [%] (15) | Stop Detection Threshold L
(5) [Actual Cycle Time [s] (16) | Throughput Calc Unit N [pcs]

(6) | Performance Loss Time [s]
(7) | Abnormal Time [s]

(8) | Stop Time [s]

(9) | Production Quantity [pcs]

(10) | Good Product Quantity [pcs] >
—
(11) | Throughput [pcs/h] x
3
o
o
1]
(2) Utilization Rate [%] = [(Load Time - 2(8) Stop Time) + Load Time] x 100% 1=
Load Time = 24 hours - (12) Planned Downtime 2-,
Calculated once per day at 0:00 g
H H E
(12) Planned Downtime | Load Time | (12) Planned Downtime | g
' ' Q.
' (8) Stop Time (8) Stop Time '
! 4—> 4—> !
1 Operation Status '
A A
0:00 Calculated
at 0:00
(3) Performance Rate [%] = Daily (9) Production Quantity x (14) Standard Cycle Time + 2(5) Actual Cycle Time x 100%
Calculated once per day at 0:00
! >(5) Actual Cycle Time !
I: ;I
! (5) Actual Cycle Time !
—r—r—> +—»
(9) Production
Quaniiy | © | 1 | 2 | | N |
' 1
| Daily (9) Production Quantity (Np) x (14) Standard Cycle Time 1 i
¢ P EEe = »
A 0 ' A
0:00 The ratio showing this Calculated
difference is (3) Performance Rate at 0:00
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No KPI No KPI

(1) | OEE (Overall Equipment Effectiveness) [%] (12) | Planned Downtime [min]
(2) | Utilization Rate [%)] (13) |UTC Offset

(3) | Performance Rate [%] (14) | Standard Cycle Time [s]
(4) | Good Product Rate [%] (15) | Stop Detection Threshold L
(5) | Actual Cycle Time [s] (16) | Throughput Calc Unit N [pcs]
(6) | Performance Loss Time [s]

(7) | Abnormal Time [s]

(8) | Stop Time [s]

(9) | Production Quantity [pcs]

(10) | Good Product Quantity [pcs]

(11) | Throughput [pcs/h]

(4) Good Product Rate = ((10) Good Product Quantity + (9) Production Quantity) x 100
Calculated once per day at 0:00
Reset to 0 after calculation

(9) Production

'
i
Quantity 0 i I 1 I 2 I I i Np I
1 1 1
(10) Good H H .
Product 0 H I 1 I 2 I “ee I H Ng I
Quantity t t |
i i i
' ' '
A A A A

0:00 Production Start Production Stop Calculated

at 0:00
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OMmRON

OMRON AUTOMATION AMERICAS HEADQUARTERS « Chicago, IL USA « 847.843.7900 « 800.556.6766 « automation.omron.com

OMRON CANADA, INC. - HEAD OFFICE
Toronto, ON, Canada + 416.286.6465 « 866.986.6766 « automation.omron.com

OMRON ELECTRONICS DE MEXICO - HEAD OFFICE
Ciudad de México » 52.55.5901.4300 - 01.800.386.6766 « mela@omron.com

OMRON GUADALAJARA
Torre NIBA Av. de las Américas 1462, Country Club, 44610, Piso 8,
Guadalajara, Jal. Tel. 55.5901.4300

OMRON ELETRONICA DO BRASIL LTDA - HEAD OFFICE
S&o Paulo, SP, Brasil « 55 11 5171-8920 « automation.omron.com

OMRON ARGENTINA « SALES OFFICE
Buenos Aires, Argentina « +54.11.4521.8630 - +54.11.4523.8483
mela@omron.com

OTHER OMRON LATIN AMERICA SALES
+54.11.4521.8630 « +54.11.4523.8483 - mela@omron.com

Note: Specifications are subject to change.

Controllers &1/0
» Machine Automation Controllers (MAC) - Motion Controllers
+ Programmable Logic Controllers (PLC) - Temperature Controllers - Remote I/O

Operator Interfaces
« Human Machine Interface (HMI)

Motion & Drives
+ Machine Automation Controllers (MAC) « Motion Controllers « Servo Systems
« Frequency Inverters

Vision, Measurement & Identification
- Vision Sensors & Systems « Measurement Sensors « Auto Identification Systems

Sensing
+ Photoelectric Sensors « Fiber-Optic Sensors « Proximity Sensors
« Rotary Encoders - Ultrasonic Sensors

Safety

- Safety Light Curtains - Safety Laser Scanners « Programmable Safety Systems
- Safety Mats and Edges « Safety Door Switches « Emergency Stop Devices

- Safety Switches & Operator Controls « Safety Monitoring/Force-guided Relays

Control Components
+ Power Supplies « Timers « Counters « Programmable Relays
- Digital Panel Meters - Monitoring Products

Switches & Relays
« Limit Switches « Pushbutton Switches « Electromechanical Relays
- Solid State Relays

Software
« Programming & Configuration « Runtime

© 2025 OMRON. All Rights Reserved.
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