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SAFETY PRECAUTIONS

(Read these precautions before exercise.)
When designing the system, always read the relevant manuals and give sufficient consideration to safety.
During the exercise, pay full attention to the following points and handle the product correctly.

[EXERCISE PRECAUTIONS]

/\WARNING

® Do not touch the terminals while the power is on to prevent electric shock.
@ Before opening the safety cover, turn off the power or ensure the safety.

/\CAUTION

® Follow the instructor's direction during the exercise.

® Do not remove the module of the demonstration machine or change wirings without permission.
Doing so may cause failures, malfunctions, personal injuries and/or a fire.

@ Turn off the power before mounting or removing the module.
Failure to do so may result in malfunctions of the module or electric shock.

® When the demonstration machine emits abnormal odor/sound, press the "Power switch" or
"Emergency switch" to turn off.

® When a problem occurs, notify the instructor as soon as possible.
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INTRODUCTION

To help users acquire the knowledge required for configuring a process control system using the MELSEC iQ-R series

process control, this manual describes the functions and specifications of hardware and software, and procedures to write
programs in FBD language.

RELEVANT MANUALS

Manual name [manual number] Description Available
form
MELSEC iQ-R CPU Module User's Manual (Startup) Specifications, procedures before operation, and troubleshooting of | e-Manual
[SH-081263ENG] the CPU module PDF
MELSEC iQ-R CPU Module User's Manual (Application) Memory, functions, devices, and parameters of the CPU module e-Manual
[SH-081264ENG] PDF
MELSEC iQ-R Ethernet/CC-Link IE User's Manual (Startup) Specifications, procedures before operation, system configuration, e-Manual
[SH-081256ENG] wiring, and communication examples of Ethernet, CC-Link IE PDF
Controller Network, and CC-Link |IE Field Network
MELSEC iQ-R Programming Manual (Process Control Function General process FBs, tag access FBs, tag FBs, and process control | e-Manual
Blocks/Instructions) instructions designed for process control PDF
[SH-081749ENG]
MELSEC iQ-R Programming Manual (CPU Module Instructions, Instructions for the CPU module and standard functions/function e-Manual
Standard Functions/Function Blocks) blocks PDF
[SH-081266ENG]
MELSEC iQ-R Programming Manual (Module Dedicated Instructions) | Dedicated instructions for the intelligent function modules e-Manual
[SH-081976ENG] PDF
PX Developer Version 1 Operating Manual (Monitor Tool) Explains the operating method of PX Developer monitor tool and the | PDF
[SH-080370E] monitoring and controlling method of the DDC processing using the
tag FB.
GX Works3 Operating Manual System configuration, parameter settings, and online operations of e-Manual
[SH-081215ENG] GX Works3 PDF

Pointp

e-Manual refers to the Mitsubishi Electric FA electronic book manuals that can be browsed using a dedicated

tool.
e-Manual has the following features:

» Required information can be cross-searched in multiple manuals.

« Other manuals can be accessed from the links in the manual.

» The hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.

» Sample programs can be copied to an engineering tool.




1 MELSEC iQ-R PROCESS CONTROL

1.1  Features

Compatible with small- to large-size process control

The MELSEC iQ-R series process CPUs can execute high-speed PID control and high-speed sequence control
simultaneously, with four types available ranging from those of low-capacity to high-capacity (maximum 1200K steps). Also, a
redundant system can be set in combination with a redundant function module, and various network modules supporting the
redundant system configuration provide flexibility in catering to customers' needs, resulting in significantly enhanced reliability.

Enables creation of highly reliable systems

The MELSEC iQ-R series redundant system provides redundant layers of monitoring (SCADA), controllers, network, and I/O
to make the system highly reliable. This allows the system to be applied to special systems that, such as in dedicated
systems, require high reliability.

Data visualization and collection

By linking the SCADA software with the MELSEC iQ-R series, the status of the entire factory can be monitored, helping
customers increase productivity and product quality.

Simplified engineering using the integrated engineering software

GX Works3, the engineering software for the MELSEC iQ-R series programmable controller, integrates the process control
program editor (FBD language) and other program editors. GX Works3 allows the users to easily create a process control
system through process control tag label information sharing, use of simplified program structures, and simple programmable
controller read/write operations.

Operation mode of the Process CPU

A Process CPU operates in one of the following two modes.

EProcess mode
Use this mode when a redundant system is not built. When "Mode" has been set to "Process" at project creation with the

engineering tool, the Process CPU is started up in the process mode.

ERedundant mode
Use this mode when a redundant system is built. When "Mode" has been set to "Redundant" at project creation with the
engineering tool, the Process CPU is started up in the redundant mode.

Point ;>

Set the redundant mode for both systems in a redundant system.

1 MELSEC iQ-R PROCESS CONTROL
1.1 Features



1.2 Process CPU and Redundant System

Redundant system

This system consists of two basic systems that have a CPU module, a power supply module, a network module, or other
modules for each of them. Even if an error occurs in one system, control is continued with the other system.

A redundant configuration of the systems of main base units is available when redundant function modules are used and
Process CPUs are operated in the redundant mode. To configure a redundant system, configure two basic systems that have
the same configuration including a redundant function module, and connect the redundant function modules in those two
systems with tracking cables. Connecting the redundant function modules with two tracking cables also makes the cables to

be redundant.
(1 (@) 1 (@)

(1) Process CPU (redundant mode)
(2) Redundant function module
(3) Tracking cable

System

System A and system B
In a redundant system, one system is specified as a system A and the other is specified as a system B to distinguish between
two systems connected with tracking cables. Set the system A or B with the engineering tool.

Point}@

When one system is set to system A, the other system is automatically set to system B, and vice versa.

Control system and standby system
In a redundant system, the CPU module in one system executes programs to perform controls. The other system is in the
standby state and does not perform controls. The system that performs controls is called a control system and the system in

the standby state is called a standby system.
A control system or standby system is determined when both the systems are started and ready for tracking communications.
(==~ Page 11 Determination of control system/standby system)

1 MELSEC iQ-R PROCESS CONTROL
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System switching between the control system and standby
system

In a redundant system, data link is performed between the redundant function modules connected with tracking cables and
data required for operation is transferred (tracking transfer) at every scan from the control system to the standby system. If an
error occurs in the control system, the standby system will function as the new control system and continue the control using

the data that the system has received.

(1) The control system is operating without errors.
(Data is transferred to the standby system from
the control system at every scan.)

(2) A stop error occurs in the control system.

(3) The standby system now functions as the new
control system and continues the control using the
data that the system has received.

System A System B
Control system Standby system

@

System A System B
Control system — Standby system Standby system — Control system

For details on the system switching, refer to the following.
1 MELSEC iQ-R CPU Module User's Manual (Application)

System consistency check

In a redundant system, whether both systems have the same configuration is checked to switch the system and continue the
operation without causing a system failure.

Operation modes of the redundant system

A redundant system operates in one of the following two modes.

Operation mode Description

Backup mode A mode used to normally operate the redundant system

When an error or failure has occurred in the control system, the standby system is switched to the control system to continue the
operation. Even if a system failure has occurred in the control system, the standby system of the redundant system continues the
operation because data is transferred from the control system to the standby system at every scan.

Separate mode A mode used to maintain the redundant system without stopping controls

In separate mode, the control system CPU module and the standby system CPU module can execute different programs. The
program of the standby system can be modified and the operation of the program can be checked with the data tracked from the
control system while the system is being controlled in the control system.

A redundant system is started in the backup mode. To switch the operation mode, use the engineering tool.
For details on the differences between the backup mode and separate mode, refer to the following.
1 MELSEC iQ-R CPU Module User's Manual (Application)

1 0 1 MELSEC iQ-R PROCESS CONTROL
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Determination of control system/standby system

This section describes how to determine which system is the control system and the other is the standby system in the
following three cases.

When starting up both systems

Whether each system is the control system or standby system is determined when the both systems are started up by

powering off and on or reset of the CPU module and then ready for tracking communications.

* When both systems are started up simultaneously

The system A operates as the control system and the system B as the standby system.

"Simultaneously" here means that one system is started up within three seconds after the other system is started.

* When one of the system A and system B is started up first

The system will wait for the start-up of the other system in three seconds. (LI1 MELSEC iQ-R CPU Module User's Manual
(Application))

When communications for both systems are established, system A operates as the control system and system B as the
standby system.

When starting up one system first

When starting up either system A or system B, perform one of the following operations to the CPU module that is waiting for

the start-up of the other system. The system of the CPU module will be started as the control system.
* Online operation
Perform the following operation on the engineering tool.

O [Online] = [Redundant PLC Operation] = [Redundant Operation]

Select "Forced Start of Control System while Waiting for Other System to Start" and click the [Execute] button.

» Switch operation

Set the RUN/STOP/RESET switch of the CPU module to the RUN, STOP, and then the RUN position again.

Set "Control System Start-up Setting (Switch Operation)" to "Enable" in the CPU parameter in advance. (L1 MELSEC iQ-R
CPU Module User's Manual (Application))

+ Operation with the input (X)

Turn on the input (X) set with the parameters.

Set "Control System Start-up Setting (Input (X))" to "Enable" in the CPU parameter in advance. (L1 MELSEC iQ-R CPU
Module User's Manual (Application))

When starting up the previous control system as the control system

In a redundant system, when both systems are started up simultaneously, the system A is always specified as the control

system and the system B as the standby system.

Even though both systems are temporarily powered off due to a power failure or other causes while the system B is operating
as the control system, the system A is started up as the control system when both systems are powered on again.

To start up the system B that was the previous control system as the control system again, create a program that uses
SM1636 (Previous control system identification flag).

For a system having network modules, wait until the network modules of the other system start up and then execute the
SP.CONTSW instruction.

* Program example

Executing a system switching instruction when the CPU module in the system A is set to the RUN state for the first time
switches the system B to the control system.

Turn on SM1646 (System switching by a user) in advance.

SM1636
(0) f [ SP.CONTSW DO MO
’ T GOEND |
1 MELSEC iQ-R PROCESS CONTROL 11
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State transition of the redundant system

The following figure shows the state transition due to the operation mode change and system switching for the redundant

system after start-up.
Both systems powered-off (1)

/ System A: Powered-off \
\ System B: Powered-off j

Both systems powered-on

System A powered-on (2)

System B powered-on (2)

System B

Backup mode

n

System A
powered-off d-off

System A: Powered-off (System switching) System A: Control system powered-o System A: Control syste
&System B: Powered-off

J

~ N

«—
\System B: Control systery &System B: Standby systenj Y. System B
> ">, powered-on

System B powered-off

System switching SN
(System switching)

System A powered-on

/System A: Standby systenﬁ

System A powered-off

Separate mode
1 1

& System B

System A j
/System A: Control system\ .- powered-off / System A: Control systenﬁ
—>

/ System A: Powered-off \ powered-off
1 \
—_— ——
kSystem B: Standby systenj System B \System B: Powered-off

powered-on

kSystem B: Standby systey Syétem A
powered-on

N System switching

/ System A: Powered-off \ powered-off
‘—

A
System A Sao System B
ﬁystem A: Standby systenﬁ powered-off / System A: Standby system
—_—  »

\System B: Powered-off j

—>
kSystem B: Control systery System A kSystem B: Control systemj System B
powered-on powered-on

(1) When both systems are powered off, both systems enter the power-off state regardless of the operation mode or system type.
(2) When a system that has been powered on is started as the control system. (LL1 MELSEC iQ-R CPU Module User's Manual (Application))
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1.3

Intelligent Function Module

The following table lists the intelligent function modules that can be used with the Process CPU.

Each of the CPU module is represented by the following symbols.

* RnP(P): Process CPU (process mode)
* RnP(R): Process CPU (redundant mode)
» Rem: Remote head module

* Rem(R): Remote head module (redundant system)

O: Available, X: Not available

Module Model RnP(P) | RnP(R) | Rem Rem(R)
Analog-digital converter module R60AD4, R60ADI8, R60ADV8 O X O O
Channel isolated analog-digital converter module R60AD8-G, R60AD16-G 2 O X O O
High-speed analog-digital converter module R60ADH4 O X O O
HART-enabled analog-digital converter module R60ADI8-HA O X O O
Digital-analog converter module R60DA4, R60DAI8, R60DAV8 O X O O
Channel isolated digital-analog converter module R60DA8-G, R60DA16-G 2 O X O O
High speed digital-analog converter module R60DAH4 O X O O
Simple motion module RD77MS2, RD77MS4, RD77MS8, RD77MS16 O X o™ X
RD77GF4, RD77GF8, RD77GF16, RD77GF32 @] X X X
Channel isolated RTD input module R60RD8-G O X O O
Channel isolated thermocouple input module R60TD8-G O X O O
Temperature control module”® R60TCTRT2TT2, R60TCTRT2TT2BW, R60TCRT4, O X O O
R60TCRT4BW
High-speed counter module RD62P2, RD62D2, RD62P2E @) X O @)
Channel isolated pulse input module RD60P8-G O X O O
Flexible high-speed I/O control module RD40PDO1 O X O O
MES interface module™ RD81MES96 e} x X X
High speed data logger module RD81DL96 O X X X
OPC UA server module RD810PC96 O X X X
C intelligent function module RD55UP06-V O X X X
Positioning module™ RD75P2, RD75P4, RD75D2, RD75D4 O X O X
Ethernet %' RJ71ENT71 @) @) @) o
CC-Link IE Controller Network RJ71GP21-SX"® ¢} ¢} X X
RJ71EN71" x x x x
CC-Link IE Field Network RJ71GF11-T2" O O X X
RJ71EN71 O X X X
CC-Link™® RJ61BT11 e} ¢} ¢} e}
Serial communication® RJ71C24, RJ71C24-R2, RJ71C24-R4 O X @) @)
AnyWireASLINK master module RJ51AW12AL O X O X
BACnet module RJ71BAC96 O X O X
CANopen module RJ71CN91 o7 X x x
DeviceNet master-slave module RJ71DN91 O*9 X X X
PROFIBUS-DP module™ RJ71PB91V ¢} ¢} ¢} ¢}

*1  When the CC-Link IE Controller Network function of the RJ71EN71 is used, there are restrictions on the firmware versions of the
RnCPU, the C Controller module, and the RJ71EN71. (L1 User's Manual (Application) for the module used)
*2 These modules occupy two slots. When these modules are used with the RnCPU or the C Controller module, there are restrictions on
each firmware version. (L1 User's Manual (Application) for the CPU module used)

*3  When the RJ71EN71 is used with a remote head module, there are restrictions on network combinations. MELSEC iQ-R Ethernet/

CC-Link IE User's Manual (Startup)

*4 When a redundant system is built with a master station of CC-Link IE Field Network, these modules cannot be used with a remote head

module.

*5  When a redundant system is built with these modules, there are restrictions on the firmware version. (L1 Manual for each module)
*6 Depending on the CPU module used, there are restrictions on the firmware version of the MES interface module. (L1 MELSEC iQ-R
MES Interface Module User's Manual (Application))

1 MELSEC iQ-R PROCESS CONTROL
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*7

*8
*9

Use the RnCPU with firmware version "28" or later, the RnENCPU with firmware version "17" or later, and the Process CPU with
firmware version "12" or later. When the CPU module with a firmware version earlier than ones described above is used, "Target" cannot
be set to "RPDO" and "TPDO" under "Refresh Setting" in "Module Parameter". Parameter error (error code: 2220H) occurs.

There are restrictions on the firmware version. (L1 Manual for each module)

Use the RnCPU with firmware version "28" or later, the RnENCPU with firmware version "17" or later, the Process CPU (process mode)
with firmware version "12" or later, and the Safety CPU with firmware version "14" or later. When the CPU module with a firmware
version earlier than this version is used, there are restrictions on "Refresh Setting" in "Module Parameter".

1 MELSEC iQ-R PROCESS CONTROL
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Features/specifications of network module

Features

BEquipped with two Gigabit Ethernet ports
The module is equipped with two gigabit Ethernet ports to support Ethernet, CC-Link IE Controller Network (twisted pair

cable), and CC-Link IE Field Network communications. These two Ethernet ports can be connected to different networks. As
one module can handle two networks such as the Ethernet and CC-Link IE Field Network, network construction cost can be
reduced. For Ethernet communications, up to 128 connections can be opened simultaneously, allowing for even more
Ethernet-compatible modules to be connected.

EHighly reliable optical duplex loop network

The duplex loop transmission method using noise-resistant optical fiber cables provides the loopback function to maintain
communications when errors such as cable disconnection and power outage occur.

HEimmediate detection of line problems and module errors
The status of the entire CC-Link |IE Controller Network is visible in the engineering tool, allowing for line problems and module

errors to be detected easily. This allows faulty areas to be quickly identified at trouble occurrence, reducing the system
downtime. Programmable controllers in other stations can also be monitored via the network.

EConstruction of flexible network

« Star topology wiring

Use the switching hub to connect each module in a star topology. Slave stations can be easily added to the network using this
topology.

* Line topology wiring

Modules are connected in a line topology.

This topology can reduce wiring cost.

* Ring topology wiring

Modules are connected in a ring topology.

When an error occurs in a slave station, the loopback function is used to allow data link to be continued with the stations that
are operating normally.

BCC-Link IE Field Network synchronous communication function
This function synchronizes control intervals between slave stations over CC-Link IE Field Network according to

synchronization cycle specified in the master station.
This allows different slave stations on the same network to operate with the same timing.

1 MELSEC iQ-R PROCESS CONTROL 1
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Specifications

EEthernet
The following table lists the performance specifications of Ethernet.
Item RJ71EN71
Ethernet Q-compatible Ethernet
Transmission Data transmission speed 1Gbps/100Mbps/10Mbps 1Gbps*1/100Mbps/10Mbps
specifications Communication | 1000BASE-T | Full-duplex —
mode 100BASE-TX | Full-duplex/half-duplex
10BASE-T Full-duplex/half-duplex
Interface RJ45 connector (Auto MDI/MDI-X)

Transmission method

Base band

Maximum frame size

* 1518 bytes
* 9022 bytes (when jumbo frames are used)

1518 bytes

Jumbo frame

Available

Not available

Maximum segment length

100m (length between hub and node)'2

Number of 1000BASE-T |

cascade 100BASE-TX | 2 levels maximum™

connections ~
10BASE-T 4 levels maximum™

IP version Compatible with IPv4

Sending/receiving | Number of simultaneous open
data storage connections

128 connections (connections usable on a
program)

16 connections (connections usable on a
program)

memory Fixed buffer

5K words x 16

1K words x 16

Socket communications

* 5K words x 48 (when only P1 is used)
* 5K words x 112 (when P1 and P2 are used)

Random access buffer

6K words x 1

Number of occupied I/O points

32 points

Internal current consumption (5VDC)

0.82A

External Height 106mm (Base unit mounting side: 98mm)
dimensions Width 27.8mm

Depth 110mm
Weight 0.17kg

*1  When using 1Gbps, set "Communication Speed" under "Application Settings" to "Automatic Negotiation". ("1Gbps/Full Duplex" cannot

be selected.)

*2  For maximum segment length (length between hubs), consult the manufacturer of the hub used.
*3 Consult the manufacturer of the switching hub used.

*4 This applies when a repeater hub is used. For the number of levels that can be constructed when using a switching hub, consult the

manufacturer of the switching hub used.

Point/©

The operation of commercial devices used for the following applications is not guaranteed. Check the

operation before using the module.

« Internet (general public line) (Internet-access service offered by an Internet service provider or a

telecommunications carrier)

« Firewall device(s)
» Broadband router(s)
* Wireless LAN
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BCC-Link IE Controller Network

The following table lists the performance specifications of CC-Link IE Controller Network.

Item RJ71GP21-SX
Maximum number of link points LB 32K points (32768 points, 4K bytes)
per network LW 128K points (131072 points, 256K bytes)
LX 8K points (8192 points, 1K bytes)
LY 8K points (8192 points, 1K bytes)
Maximum number of link points LB 16K points (16384 points, 2K bytes), Extended mode: 32K points (32768 points, 4K bytes)
per station LW 16K points (16384 points, 32K bytes), Extended mode: 128K points (131072 points, 256K bytes)
LX 8K points (8192 points, 1K bytes)
LY 8K points (8192 points, 1K bytes)

Transient transmission capacity

1920 bytes maximum

Communication speed

1Gbps

Network topology

Duplex loop

Communication cable

Optical fiber cable which satisfies 1000BASE-SX standard:

Multi-mode optical fiber (Gl)

Maximum station-to-station distance

550m

Overall cable distance

66000m (when 120 stations are connected)

Number of cascade connections

Maximum number of connectable stations

120 stations (control station: 1, normal station: 119)"

Maximum number of networks

239

Maximum number of groups

32

Communication method

Token ring

Optical fiber specifications

Standard: IEEE 802.3, IEC 60793-2-10 Types A1a.1
Outside diameter of the core/clad: 50um/125um
Transmission loss: 3.5dB/km or lower [A=850nm]
Transmission band: 500MHz-km or higher (A=850nm)

Connector specifications

Duplex LC connector

Standard: IEC 61754-20 (Type LC connector)
Connection loss: 0.3dB or lower

Polished surface: PC (Physical Contact) polishing

Laser class (IEC 60825-1/JIS C 6802)

Class 1 laser product

Number of occupied I/O points

32 points

Internal current consumption (5VDC)

0.88A

External dimensions Height 106mm (Base unit mounting side: 98mm)
Width 27.8mm
Depth 110mm

Weight 0.18kg

*1  When using a CC-Link IE Controller Network-equipped module in a normal station, maximum number of connectable stations differs
depending on the CPU module used in a control station. For details, refer to the user's manual for the control station used.
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BCC-Link IE Field Network

The following table lists the performance specifications of CC-Link |IE Field Network.

Item RJ71GF11-T2
Maximum number of link points per network RX 16K points (16384 points, 2K bytes)
RY 16K points (16384 points, 2K bytes)
RWr 8K points (8192 points, 16K bytes)
RWw 8K points (8192 points, 16K bytes)
Maximum number | Master station RX 16K points (16384 points, 2K bytes)
of link points per RY 16K points (16384 points, 2K bytes)
station
RWr 8K points (8192 points, 16K bytes)
RWw 8K points (8192 points, 16K bytes)
When the Master operating RX 16K points
submaster . station RY 16K points (Own station send range is 2K points.)
function is used™
RWr 8K points
RWw 8K points (Own station send range is 1024 points.)
8K points when communication mode is "High-Speed" (Own station send range is 256
points.)
Submaster RX 2K points (assigned for the station number 0 or submaster station)
. P
operating station RY 2K points (assigned for the station number 0 or submaster station)
RwWr 1024 points (assigned for the station number 0 or submaster station)
256 points when communication mode is "High-Speed"
RWw 1024 points (assigned for the station number 0 or submaster station)
256 points when communication mode is "High-Speed"
Local station™'™3 RX 2K points (2048 points, 256 bytes)
RY 2K points (2048 points, 256 bytes)
RWr 1K points (1024 points, 2K bytes)
256 points (512 bytes) when communication mode is "High-Speed"
RWw 1K points (1024 points, 2K bytes)
256 points (512 bytes) when communication mode is "High-Speed"
Safety Maximum number of safety connections per 1814 connections
communications? | network
Maximum number of safety connections per 120 connections
station
Maximum number of link points per safety 8 words (Input: 8 words, output: 8 words)
connection

Transient transmission capacity

1920 bytes maximum

Communication speed

1Gbps

Network topology

Line topology, star topology (coexistence of line topology and star topology is also
possible), and ring topology

Communication cable

Ethernet cable which satisfies 1000BASE-T standard:
Category 5e or higher, straight cable (double shielded, STP)

Maximum station-to-station distance

100m (conforms to ANSI/TIA/EIA-568-B (Category 5e))

Overall cable distance

Line topology: 12000m (when 121 stations are connected)
Star topology: Depends on the system configuration.
Ring topology: 12100m (when 121 stations are connected)

Number of cascade connections

20 levels maximum

Maximum number of connectable stations

121 stations (master station: 1, slave station: 120)

Maximum number of networks

239

Communication method

Token passing

Number of occupied I/O points

32 points

Internal current consumption (5VDC)

0.82A

External Height 106mm (Base unit mounting side: 98mm)
dimensions Width 27.8mm

Depth 110mm
Weight 0.17kg
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*1

*2

*3

The maximum number of points that a master station can assign to one station. A submaster station and a local station can receive the
data from other stations in addition to this number of points.

This function is not available for the RJ71EN71. For the RJ71GF11-T2, availability depends on the firmware version.

(L1 MELSEC iQ-R CC-Link IE Field Network User's Manual (Application))

Submaster station and local stations cannot be connected when "Communication Mode" under "Application Settings" is "High-Speed
Remote Net".
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Features/specifications of analog module

Features

EHigh-frequency noise filtering

The analog input module is equipped with a primary delay filter. By using the primary delay filter, analog input signals removed
of high-frequency noise components can be obtained. Programming is not necessary in using this filter because only the time
constant of the filter needs to be set by a parameter.

EEvent-driven program execution using warning output
The enhanced interrupt function using warning output flags makes preventive maintenance easier. If the measured value or

variation rate of analog input signals exceeds the specified upper/lower limit, the interrupt processing is executed regardless
of the scan time of the program, allowing the error to be handled promptly.

BHigh-speed data sampling without dependence on scan time
The analog input module provides a logging function that collects analog input data highly needed for industrial applications at

high speed. Data is collected in the specified cycle, and each channel can store up to 10000 points of logging data.

Data collection can be stopped via a program at any timing or by the hold trigger that occurs when the data status changes.
This function allows analog input data before/after the hold trigger to be saved, allowing for easy identification of occurred
phenomena and collection of test data. One example of application is a test device for a motor. While test pattern control
commands are being sent from the programmable controller to the inverter or dynamometer, test data can be collected at high
speed from the motor being tested.

EHigh-speed and seamless analog waveform output
The analog output module is equipped with a function to register any waveform data and continuously analog output it in a

specified conversion cycle. The module can be applied to analog (torque) control in a pressing machine or injection molding
machine by setting automatic output of preregistered control waveforms, allowing for quicker and seamless control by a
program. Because analog waveform control is possible simply by registering waveform data with the module, programming is
no longer necessary for creating waveforms for line control and other repeated controls, thereby reducing man-hours required
for programming.

EShift operation and scaling without programming
Shift operation and scaling can be easily set using parameters, and there is no need to create a dedicated program. This

helps to reduce cost associated with program development and suppress the size of programs.
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Specifications

EChannel isolated thermocouple input module
The following table describes the performance specifications of the thermocouple input module.

Item

R60TD8-G

Number of analog input channels

8 points (8 channels) + cold junction compensation channel/1 module

QOutput Temperature measured value

16-bit signed binary data (-2700 to 18200)

Scaling value

16-bit signed binary data

Thermocouple compliance standards

IEC 60584-1(1995), IEC 60584-2(1982), JIS C1602-1995

Applicable thermocouples and conversion accuracy

Refer to the following.
L1 MELSEC iQ-R Channel Isolated Thermocouple Input Module/Chanel
Isolated RTD Input Module User's Manual (Startup)

Cold junction compensation +1.0°C

Accuracy*1 Refer to the following.
L1 MELSEC iQ-R Channel Isolated Thermocouple Input Module/Chanel
Isolated RTD Input Module User's Manual (Startup)

Resolution B, R, S, N: 0.3°C
K, E, J, T: 0.1°C

Conversion speed*2 30ms/channel

Isolation method" Between the thermocouple input channel and

programmable controller power supply

Transformer isolation

Between the thermocouple input channels

Transformer isolation

Withstand voltage Between the thermocouple input channel and

programmable controller power supply

500VACrms for 1 minute

Between the thermocouple input channels

1000VACrms for 1 minute

Insulation resistance Between the thermocouple input channel and

programmable controller power supply

10MQ or more at 500VDC

Between the thermocouple input channels

10MQ or more at 500VDC

Disconnection detection

Enabled

Number of offset/gain settings ™

50000 times maximum

Number of occupied I/O points

16 points (I/0O assignment: intelligent 16 points)

External interface

40-pin connectors

Applicable wire size When A6CON1 or A6CON4 is used

0.088 to 0.3mni (28 to 22 AWG) (stranded wire)

ABCON2

0.088 to 0.24mmi (28 to 24 AWG) (stranded wire)

Connectors for external devices

ABCON1, ABCON2, A6CON4 (sold separately)

Internal current consumption (5VDC) 0.36A

External dimensions Height 106mm
Width 27.8mm
Depth 110mm

Weight 0.19kg

*1 Cases when affected by noise are excluded.

*2 The conversion speed is defined by the time it takes for the temperature measured value to be stored in the buffer memory in sampling

processing.

*3 The section between the cold junction compensation channel and the programmable controller power supply is not isolated.
*4  If the number of settings exceeds 50000, the offset/gain setting maximum number of writes reach error (error code: 1080H) occurs.
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EChannel isolated digital-analog converter module
The following table describes the performance specifications of the D/A converter module.

Item R60DA8-G, R60DA16-G
Number of analog output channels * R60DA8-G: 8 points (8 channels)
* R60DA16-G: 16 points (16 channels)
Digital input 16-bit signed binary data (-32768 to 32767)
Analog output voltage -12 to 12VDC (external load resistance value 1KQ or more)
Analog output current 0 to 20mADC (external load resistance value 0Q to 600€2)
0 to 22mADC (external load resistance value*e)
I/0 conversion characteristic, resolution”! Analog output range Digital value Resolution
Voltage 0to 5V 0 to 32000 156.3uV
1to 5V 125.0nVv
-10 to 10V -32000 to 32000 312.5pV
-12to 12V 378.4pVv
1 to 5V (extended mode) -8000 to 360007 125.0pV
User range setting 2 -32000 to 32000 378.4uV
User range setting 3 312.0pVv
Current 0 to 20mA 0 to 32000 625.0nA
4 to 20mA 500.0nA
4 to 20mA (extended mode) -8000 to 3600077 500.0nA
User range setting 1 -32000 to 32000 360.1nA
Accuracy (accuracy for the maximum analog output Reference accuracy: +0.1% (voltage: +10mV, current: £20uA) or less™
value)*2 Temperature coefficient: £50ppm/°C (0.005%/"C)*4
Conversion speed 1ms/CH
Number of offset/gain settings® 50000 times maximum
Output short circuit protection Enabled
Isolation method Between the 1/0 terminal and programmable controller power supply: Transformer isolation

Between analog output channels: Transformer isolation
Between the external power supply and analog output channel: Transformer isolation

Withstand voltage Between the 1/0 terminal and programmable controller power supply: 500VACrms for 1 minute
Between analog output channels: 1000VACrms for 1 minute
Between the external power supply and analog output channel: 500VACrms for 1 minute

Insulation resistance Between the 1/0 terminal and programmable controller power supply: 10MQ or more at 500VDC
Between analog output channels: 10MQ or more at 500VDC
Between the external power supply and analog output channel: 10MQ or more at 500VDC

Number of occupied /O points * RB0DA8-G: 16 points 1 slots (I/O assignment: intelligent 16 points)
* R60DA16-G: 48 points 2 slots (I/O assignment: empty 16 points + intelligent 32 points)

External interface 40-pin connectors
Applicable wire size When ABGCON1 or AGCON4 | 0.088 to 0.3mni (28 to 22 AWG) (stranded wire)

is used

ABCON2 0.088 to 0.24mmi (28 to 24 AWG) (stranded wire)
Connectors for external devices ABCON1, A6CON2, A6CON4 (sold separately)
External power supply 24VDC +20%, -15%

Ripple, spike 500mVp_p or less

Inrush current
* R60DA8-G: 4.2A, 540us or less
* R60DA16-G: 4.2A, 540us or less for 24VDC_1, 24VDC_2

Current consumption
* R60DA8-G: 0.36A
* R60DA16-G: 0.70A

Internal current consumption (5VDC) « R60DA8-G: 0.18A
* R60DA16-G: 0.25A

External dimensions Height 106mm (Base unit mounting side: 98mm)
Width * R60DA8-G: 27.8mm
* R60DA16-G: 56mm
Depth 110mm
Weight * R60DA8-G: 0.21kg

* R60DA16-G: 0.32kg
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*1  For details on the I/O conversion characteristics, refer to the following.
L1 MELSEC iQ-R Channel Isolated Digital-Analog Converter Module User's Manual (Startup)
*2 Cases when affected by noise are excluded.
*3 Accuracy in the ambient temperature when the offset/gain is set
*4  30-Minute warm-up operation (energization) is required to satisfy the accuracy.
Accuracy per 1°C temperature change
*5 If the number of settings exceeds 50000, the offset/gain setting maximum number of writes reach error (error code: 1080H) occurs.
*6 For an output current of 20mA or higher, the external load resistance value is as follows.

A
22mA

20mA

Output
current

v

500Q 600Q
External load resistance value

*7 The following table shows the resolution (16 bits and 32 bits) in extended mode.

Input range 16 bits 32 bits
Analog value Digital value Analog value Digital value
1 to 5V (extended mode) 0 to 5.095vV -8000 to 32767 0to 5.5V -8000 to 36000
4 to 20mA (extended mode) 0 t0 20.38mA -8000 to 32767 0to 22mA -8000 to 36000
Precautions

Because the R60DA16-G occupies two slots, there are restrictions on the available firmware version of the RCPU. For details,
refer to the following.
1 MELSEC iQ-R CPU Module User's Manual (Application)
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EChannel isolated analog-digital converter module
The following table describes the performance specifications of the A/D converter module.

Item

R60AD8-G, R60AD16-G

Number of analog input channels

* R60ADS-G: 8 points (8 channels)
* R60AD16-G: 16 points (16 channels)

Analog input voltage

-10 to 10VDC (input resistance 1MQ)

Analog input current

0 to 20mADC (input resistance 250Q)

Digital output value

16-bit signed binary data (-32768 to 32767)

I/0 conversion characteristic, resolution”

Analog input range Digital output value Resolution
Voltage 0to 10V 0 to 32000 312.5pV
0to 5V 156.3uV
1to 5V 125.0pnVvV
1 to 5V (extended mode) -8000 to 32767 125.0nVvV
(-8000 to 36000)10
-10 to 10V -32000 to 32000 312.5pV
User range setting 29.2pV*9
Current 0 to 20mA 0 to 32000 625.0nA
4 to 20mA 500.0nA
4 to 20mA (extended mode) -8000 to 32767 500.0nA
(-8000 to 36000)10
User range setting -32000 to 32000 115.5nA™

Accuracy (accuracy for the maximum digital
output value)*2

- Reference accuracy: Within +0.1% (+32 digit)™

« Temperature coefficient: £35ppm/°C (0.0035%/°C)'4

Common mode characteristic

Common mode voltage between input and common ground (input voltage 0V): 500VAC

Common mode voltage rejection ratio (VCM < 500V): 60Hz 107dB, 50Hz 106dB

Conversion speed 5

10ms/CH

Response time"®

20ms

Absolute maximum input

Voltage: +15V, Current: 30mA™7

Number of offset/gain settings®

50000 times maximum

Isolation method

Between the I/O terminal and programmable controller power supply: Transformer isolation
Between analog input channels: Transformer isolation

Withstand voltage

Between the I/O terminal and programmable controller power supply: 500VACrms for 1 minute
Between analog input channels: 1000VACrms for 1 minute

Insulation resistance

Between the I/O terminal and programmable controller power supply: 10MQ or more at 500VDC
Between analog input channels: 10MQ or more at 500VDC

Number of occupied I/O points

» R60ADS8-G: 16 points 1 slot (/0O assignment: intelligent 16 points)
* R60AD16-G: 32 points 2 slots (/0O assignment: empty 16 points + intelligent 16 points)

External interface

40-pin connectors

Applicable wire When A6GCON1 or
size ABCON4 is used

0.088 to 0.3mni (28 to 22 AWG) (stranded wire)

ABCON2

0.088 to 0.24mni (28 to 24 AWG) (stranded wire)

Connectors for external devices

ABCON1, A6CON2, A6CON4 (sold separately)

Internal current consumption (5VDC)

* R60AD8-G: 0.33A
* R60AD16-G: 0.52A

External Height 106mm (Base unit mounting side: 98mm)
dimensions Width - R60ADS-G: 27.8mm
* R60AD16-G: 56mm
Depth 110mm
Weight * R60AD8-G: 0.19kg

+ R60AD16-G: 0.26kg

*1  For details on the I/O conversion characteristics, refer to the following.

L1 MELSEC iQ-R Channel Isolated Analog-Digital Converter Module User's Manual (Startup)
*2 Cases when affected by noise are excluded.
*3  Accuracy in the ambient temperature when the offset/gain is set

*4  Accuracy per 1°C temperature change

*5 Cycle in which the digital output value is updated
*6 Time taken for an analog input signal to reach the AD converter in the module
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*7 These voltage and current values are instantaneous values at which no breakdown occurs in the internal resistance of the module.
*8 If the number of settings exceeds 50000, the offset/gain setting maximum number of writes reach error (error code: 1080H) occurs.
*9 Maximum resolution for the user range setting

*10 Range of data stored in digital output value (32 bits)

Precautions

Because the R60AD16-G occupies two slots, there are restrictions on the available firmware version of the RCPU. For details,
refer to the following.
L1 MELSEC iQ-R CPU Module User's Manual (Application)
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1.4

Engineering Tool

GX Works3

GX Works3 manages programs and parameters for each CPU module in units of projects.

The main functions of GX Works3 are as follows.

Program creation function

The language relevant to the processing content can be used for programming.

[Ladder program]

[ST program]

ProgPou [PRG] [LD] 145tep =l ProgPoul [PRG][ST] 1455tep
rite - 1] B [ s [ ¢ [ 7 5 10 1 12 = 1B FOR counterl := 0 T0 10 BY 2 DO ‘
PB2 Output_Enable i) IF Varl > 12345 THEN =
m— | 1} MO Sel value Storage reqister 3 Warl := Yarl + counterls
‘DA t 4 ELSIF Yarl < 22500 THEH
_conue .- - .
2 \—{ | | i3] [ Storame redster K g gigé i= Werl - Wark; L
| ki FOR count 01 := 0 TO 123 DO
3 ECD Storane reqister Anslon value 8 OR...END FOH;
13 END_FOR;
! 02 EnD 3 :g END EEETIF; B
— - 16 - o
< . ] K m | v ] =
[FBD/LD program] [SFC program]
“WarkSheet : PragPou [PRG] [FED/LD] 1045tep =] 2] 000:Black [PRS] [SFC] 1745tep EEr=]
Steps §/512
Transitions: §/512
Module READY
| UNTOOREADY Yo st %
— (r—
1 2
CTD_E_1 3 ==
SMa02 = =
'—| = ENO
—— . =X XTe
§_ varcu ; cD Q { Var Q
4 8 Stepd El Aotiont
i__VaR__} LD v { VarCV
E g
i VaPv ) 2
s 7
SM400 o "
| 1} { RETURN —— —
I ' - n ™ =)
0
ADD
| N Action? I
§ Va0l NI —— Va3
12 15
i Var02 — 2
= Ty " Trsnsitions.
B ]
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Parameter setting function

This function allows parameters of CPU modules, /0 modules, and intelligent function modules to be set.

00! 10 Module Parameter E

|
‘Input the Setting Item ta Search ROSCPL CPU Parareter (=}

g s lern
T E= g
Refresh by Input the Setting lbem ta Search . P -
) nternipt setting E‘ R::es r:’T ‘ | @ | FimerLimit Seiting
E| @ Refresh Setlmg = Refresh -+ Low Speed Timer/Low Speed Retentive Timer 100 ms
gl E'E EZ H High Speed Timer/High Speed Retentive Timer 1000 ms
- Name Getti - Long Timer/Long Retentive Timer 0.007 ms
=¥ '—| Operation Related Se =1 RUN-PAUSE Contact Seting
Timer Limit S etting ~ RUM
RUN-PAUSE Contact Setting .. PAUSE
Remote Reset Setting R (e R (Sett L
Output Mode Setting of STOFI E‘ emote Reset Settng T
Madule Synchronous Setting “-- Remote Reset Disable
Clock Felated Setting ) Output Mode Setting of STOP to RUN
'B- Intermupt Settings " Output Mode of STOP to RUN Qutput the Dutput (7] Status betore STOP
) S.arvn:e .Prncassmg Setting 1 Module Synchronous Selting
J&E File Setting i N .
J5] Memory/Device Sefling todule Rising Synchronize
8 RAS Setting E| Clock Related 5 etting
-5 Frogram Setting o Time Zone UTC+3 L4
SFC Setting Comment 2
Refresh Setting between Multiple C
ﬁ Fouting Setting S
Flease set when change the timer limit value of timer (T), retentive timer (ST, long timer(LT] and long retentive <
timer [LST].
Ttem List ‘ Find Result Check,
4 n 4 LI} I,
[ Check. ] [ Restare the Defaulk Settings ]

Item List ‘ Find Hesu\ll

Apply

CPU module read/write function

With the "Read from PLC"/"Write to PLC" functions, a created sequence program can be read/written from/to the CPU
module.

Also, with the online program change function, the sequence program can be changed even when the CPU module is in the
RUN state.

Monitor/debug function

This function monitors device values of when the created sequence program is written to the CPU module or is operated on
the CPU module.
Even when the CPU module is not connected, a virtual programmable controller (simulation function) can be used to debug

the program.

[5]1]
Turns on/off every time o
the above keys are pressed. MG HO TAT0

j
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Diagnostic function
This function provides diagnostics for the current error status and error history of the CPU module and network. The function

helps to shorten the recovery time.
Detailed information of intelligent function modules can also be checked via system monitoring. This feature further shortens

the recovery time when an error occurs.
BCPU module diagnostics (module diagnostics window)

(Woddls Dgnesies(@PU BLE Mo, D S0 Mo 000 =l

Supplementary Function

[Ethemet diagnostics '] ——
_Smp Maonitaring
-_E wecute

Moclule Name Production infarmation

Enor Intormation | bodule Information List
Error Errar Jurnp
No.  Occurrence Date Status Code Overyiew
& [z [raemeter sror

2015/05/31 18:21:90.291

« I b Detail %)

Legend A&  Major & Moderate N Minor

Detailed Information  Parameter information

Type of parameter :System
parameter

Parameter drive ;Data rmemary

Cause - The system parameter file and CPU parameter file do not exist.
- The memory card parameter file or module extension parameter file stored in the memory card cannot
be accessed because the memory card is disable by SWME0E (5D memory card forced disable instruction).

Corrective Action - Write the system parameter fle and CPU parameter file to the CPU module.
- Turn off SMBE0&, (Cancel the disabled state.)

Create File.
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Process control system

Apart from the contents of this manual, refer to the following manuals.
11 MELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)
L[] GX Works3 Operating Manual

List of functions compatible with the process control system

GX Works3 provides functions (process control functions) for creating process control programs and adjusting and

maintaining the process control system. The sequence control and process control can be integrated in a seamless manner
by programming these controls with a single engineering tool.

Function Description
Tag FB setting Registers tag FB instances and tag data used in the FBD/LD program for process control at a time.
User-defined tag FB Creates a function block in which tag data can be referenced.

A user-defined tag FB can be created by pairing it with a function, function block, and process control
function block.

FB property Displays the initial label values of the VAR_PUBLIC class and VAR_PUBLIC_RETAIN class contained in the
FB and tag FB. The initial values can be changed.

Faceplate Displays the contents of tag data in a controller format. The value of each tag data can be changed.
To use this function, the latest version of PX Developer must be installed.

FB property initial value update/management Saves the current FB property values read from the programmable controller as the FB property initial
values.
PX Developer monitor tool link The PX Developer monitor tool can be used to adjust, monitor, and control the operation of the FBD/LD

program for process control created in GX Works3.

Settings for using the process control function

The following settings need to be set to use the process control function. For other settings, use the same settings used for

normal projects.

BEnabling the process control extension

Set the following to enable the process control extension for the program file.

» From the "Navigation" window, open the "Properties" window of the program file where the process control extension is to
be enabled and set "Use the process control extension" to "Yes".
("Use the process control extension" can also be set to "Yes" by dragging and dropping the process control function block
and tag FB from the "Element Selection" window.)

Process control extension can be enabled only for program files of the scan execution type and fixed scan execution type.

For the scan execution type, only one program file with process control extension enabled can be created.

To divide a program with process control extension enabled, create multiple program blocks in the program file or create

multiple worksheets in the program block.

ESetting process control extension options (required)
Check and set the following options.

Option Description Purpose of setting
[Tool] = [Options] = "Convert" = "Process Control Check and set each item according | To use the process control function in the project to be created
Extension Setting" to the project to be created.
[Tool] = [Options] = "Convert" = "Basic Setting" = Specify it to "No". If "Rebuild all" (retain) or "Convert" is enabled, labels added/
"Conversion Operation" = "Enable Rebuild All (Retain)" changed after writing to the programmable controller cannot
[Tool] = [Options] = "Convert" = "Basic Setting” = be initialized for the next writing to the programmable

1
"Conversion Operation" => "Enable Conversion" controller.

*1 To initialize only the labels added/changed, execute "Convert" + "Online Program Change".

1 MELSEC iQ-R PROCESS CONTROL 2
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BSetting CPU parameters

Set the following items in the CPU parameter.

Parameter items

Description

Purpose of setting

"File Setting" = "File Register Setting" = "Use Or Not
Setting"

Specify "Use Common File
Register in All Programs”.

The tag FB needs to use the file register.

"Memory/Device Setting" => "Device/Label Memory
Area Setting" = "Device/Label Memory Area Detailed
Setting" = "Device Setting"

Set ZR(R) in the [Latch (2)] tab of

the "Latch Range Setting" window.

*1,%2

The file register to be used in the tag FB needs to be latched.

"File Setting" = "Label Initial Value Reflection Setting"
= "Label Initial Value Reflection Setting at STOP to
RUN"

Specify it to "Disable".

To apply the value only once when the CPU module status
changes from STOP to RUN after the timing of reflecting the
label initial value to the current value is written to the
programmable controller

"Memory/Device Setting" = "Index Register Setting" =
"Points Setting" = "Total Points" = "Index Register (Z)"

Specify 7 points or more.

To use Z0 to Z6 for system data (system header and footer) for
process control extension

*1 Click "Device Setting" = the [...] button of "Detailed Setting" = the [...] button of "Latch (2)" to display the "Latch Range Setting" window.
*2 The setting can also be applied by clicking the [Yes] button on the confirmation window displayed when setting the following parameter

item.

Click "File Setting" = "File Register Setting" = "Use Or Not Setting", and specify "Use Common File Register in All Programs".

ESetting the execution cycle

Set the execution cycle of a program with the process control extension enabled according to the processing.

Execution type Description

Scan

Set the execution cycle on the "Properties" window of the program block.

Fixed scan

Set a fixed scan interval in the program setting of the CPU parameter.

HProcess control extension toolbar
The following toolbar is displayed in a project with the process control function enabled.

mEE .

EMultiple comment display setting

On the "Multiple Comments Display Setting" window'", set "Japanese" to "Target" to display tag FB labels and labels of the

tag data structure members.

*1  The "Multiple Comments Display Setting" window can be displayed by selecting the following menu items.
[View] = [Multiple Comments] = [Display Setting]

The following table shows a display example.

Function

Display location

Example of display

FBD/LD editor

Edit box options

REAL
REAL 1 Input Lowy Limit 1
INT

Input High Lirnit

£ s Changs sra}

Label comment

§_ TAGO0T_FB.IN_NMAX §

Tool tip

input High Limit
§ TAGOOT_FE.IN_NMAX §

FACDOI_FB‘IN_NI\MX

1 MELSEC iQ-R PROCESS CONTROL
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Function

Display location

Example of display

FB property

Description field of the "FB Property" window

FB Property =]
L4 bt <Filter»
TAGNO1_FE

Label Hame

Ihitial Value o

TN_NMIN
INHH
INH
INL 00 o
< I 3

:Eafﬁiﬁf'f [Single Precision] .

FB property initial value update/

Description field of the "Update the Initial Value of FB

. M TAGOOL
management Property" window e
Description field of the "FB Property Management”  DataTyee FLOAT [Single Pracsion]
window gnputiionlim 43
Precautions

The following table lists considerations that need to be observed when the process control extension is enabled for the

program.
Target project/ ltem Precautions
program
Program where the Timer device If the timer, retentive timer, and timer function block (TIMER_O_M) are used, proper

process control extension
is enabled (including
functions and function
blocks used in that
program)

measurement of time is impossible.
For time measurement, use the long timer, long retentive timer, pulse timer (TP(_E)), on
delay timer (TON(_E)), and off delay timer (TOF(_E)).

Counter device and counter
function block

If the count input signal of the counter, long counter, or counter function block turns on and
off in a cycle shorter than the execution cycle, the rising edge of the count input signal
cannot be detected and an intended value may not be obtained from the counter/long
counter/counter function block.

Set an execution cycle so that the count input signal turns on and off in a cycle longer than
the execution cycle.

Special relay

An intended value may not be obtained from special relay.
The value obtained in the target program is applied.

Project containing a
program where the
process control extension
is enabled

QDRSET(P) instruction

Do not use the QDRSET(P) instructions.
If the file name of file register is changed by the QDRSET(P) instructions, programs do not
operate correctly.

Label class

Specify "VAR_RETAIN", "VAR_OUTPUT_RETAIN", or "VAR_PUBLIC_RETAIN" for the
label class if there is a need to hold the label values of the process control program at
power-off or reset of the programmable controller.

Writing the global label setting (file
register) to the programmable
controller

Use the following procedure to write global labels to the programmable controller.
@ Write the CPU parameters to the programmable controller.

@ Power off and on or reset the programmable controller.

© Write the global label setting (file register).

System resource (File register: ZR
or R)

The range set in the option*2 is used for assignment for the system area and tag data.
Therefore, do not use the setting range of the file register in the program.

However, it can be used for items of the public tag data.

Refer to "Tag Data List" in the following manual.

L] MELSEC iQ-R Programming Manual (Process Control Function Blocks/Instructions)

System resource (Index register: Z)

The range (Z0 to Z6) displayed in the option*3 is used for internal processing.
Therefore, do not use Z0 to Z6 of the index register in the program where the process
control extension is enabled, and in functions and function blocks used in that program.

Program where the
process control extension
is disabled

Function block

Do not use the following function blocks. Otherwise, the program may not work properly.
* Process control function block

* User-defined tag FB

* User-defined FB that uses a process control function block or user-defined tag FB

*1  When the global label setting is written to the programmable controller, the data of file registers in the range set by the following
procedure is written automatically.
[Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "System Resource" = "File Register: ZR"

*2  [Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "System Resource" = "File Register: ZR"

*3 [Tool] = [Options] = "Convert" = "Process Control Extension Setting" = "System Resource" = "index Register: Z"

1 MELSEC iQ-R PROCESS CONTROL
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Difference of terminology between GX Works3 and PX Developer

Some terminologies related to the process control function are different between PX Developer and GX Works3, both of which
are the engineering tools for creating process control programs. The following table lists the PX Developer terms and
corresponding GX Works3 terms.

PX Developer terminology GX Works3 terminology

FB property current value read FB property initial value update

General function, general FB Standard function, standard function block

Global variable Global label

Public variable VAR_PUBLIC, VAR_PUBLIC_RETAIN

Cold start compile Rebuild all (reassignment)

Compile (online change) Convert + Online program change

Output variable VAR_OUTPUT, VAR_OUTPUT_RETAIN

Tag FB variable Tag FB instance and tag data

Constant VAR_CONSTANT

Device variable Device

Internal variable VAR, VAR_RETAIN

1/O simulation setting [Tool] from the GX Simulator3 window = [I/O System Setting]/[Start I/O
System Setting]

Input variable VAR_INPUT

Program executions setting Execution type of program file

Project parameter [Tool] = [Options] = "Convert" = "Process Control Extension Setting"

Process function, process FB Process control function block

Variable registration monitor Watch

Hot start compile Rebuild all (retain), convert

Module FB Module label and module FB

Local variable Local label

1 MELSEC iQ-R PROCESS CONTROL
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PX Developer monitor tool

Overview

PX Developer is a software package for executing DDC processing on the CPU module.

PX Developer consists of the programming tool for programming with the FBD language and the monitor tool for monitoring
DDC processing using tag data.

The monitor tool is a software tool that monitors and controls DDC processing being executed in the CPU module.

The monitor tool uses the programming tool to monitor and control DDC processing implemented in the form of tag FB.

The tag FB contains a data area called "tag data". This tag data is allocated to the programmable controller so that the status
of the DDC processing logic is applied as needed when a program containing the corresponding tag FB is executed. The DDC
processing logic itself is controlled by parameters contained in the tag data.

The monitor tool communicates with the CPU module to monitor and control this tag data. Various monitor screens display
read tag data, and users can operate these screens to write values to tag data. Global variables and current device values
can also be read and displayed.

[ |
CPU module Programmable controller device
(R device)
TIC001 : 5
M_PID i '

The monitor tool accesses tag data, and
—PVP MVN— - monitors/controls the DDC processing
. in the CPU module.

—CASIN CASOUT—

,f s -
FUNC
Tag FB MODE

i :/ Monitor tool
! MDH i
'T:I LA <\D?evipe rea.d \r;?)rrlm(i)tl;?
T : evice write functions
:
1

o ——————

/
I
T
1
1
1
1
1
1
1
1
1
1
1
/

Tag data |

T

Personal computer

In addition, to allow users to create any user graphic screen (user monitoring screen) using Microsoft® Visual Basic®, this
monitor tool provides the ActiveX controls for obtaining or setting any values in tag data and the ActiveX controls for
displaying faceplates.

User graphic screens created with ActiveX controls can be easily opened via button operations on the monitor tool.

1 MELSEC iQ-R PROCESS CONTROL
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Features

BEEquipped with the tag monitoring control function to reduce the time needed to operate the

process control system
The monitoring tool provides various standard functions for tag monitoring control which are needed for start-up adjustment of

the process control system. Only simple settings are required to monitor tags created with the programming tool, and there is
no need to program communication processing for monitoring.

HProvides various methods to connect CPU modules

The monitor tool can simultaneously monitor and operate up to 16 CPU modules via the CC-Link IE Controller Network and
Ethernet network.

Use the serial/USB connection for adjustment.

O: Available, X: Not available

Communication path to the personal computer Adjustment Operation
connection destination

Serial/lUSB O X

CC-Link IE Controller Network O O

Ethernet O o1

*1  Not available if the built-in Ethernet port of an Ethernet built-in CPU is directly connected

HOperation environment supporting single- and multi-window applications

Depending on their application, users can select the single-window mode to always display a single window at the maximum
size or the multi-window mode to display multiple windows at the same time.

In multi-window mode, the monitor windows can be freely resized and organized with ease.

HEUser name and password management to prevent erroneous operations by unauthorized
users
In the monitor tool, three types of modes can be set for each user authority.

Users whose user name and password are not registered (not having authority) cannot change the mode to edit tag data
values and settings. When needed to leave the station, the person in charge can lock the mode to prevent unintended
operations by unauthorized users.

Lock mode

Monitoring only

Change Mode X

Please enter username and password
of the user who has autharity in the mode that
you wish to switch to

User Name: User 001
Password: ok
Lock | oK Gameel |

Engineer mode
(for design and
management)

Monitoring operation*1
and setting
data change

Operator mode
(for monitoring)

Monitoring operation*1 / e
Specify the user name/password
and change the mode.

*1: The monitoring operation means monitoring/changing the tag data.

1 MELSEC iQ-R PROCESS CONTROL
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HLink with GT SoftGOT
Graphic screens created with GT Designer2 or GT Designer3 can be displayed by starting up GT SoftGOT from the monitor

tool. Users can use existing GOT screens and create drawings using GT Designer2 and GT Designer3 whose operation they
are familiar with.
The monitor tool functions such as the faceplate can be called from GT SoftGOT, reducing the time needed to create a

screen.

HAuto generation of GOT screen project
By performing simple settings that include screen placement in the monitor tool and entering necessary information as

prompted by the wizard, a GOT screen project is automatically created from the PX Developer project, reducing the time
needed to create a monitor operation screen.

ESupports Microsoft® Visual Basic® for creating user graphic screens
The monitor tool provides the ActiveX control for obtaining or setting tag data values. This control can be used on a screen

created with Microsoft® Visual Basic® to monitor tag data.

HBRedundant system

This monitor tool can monitor and control a redundant system.
Auto-tracking is possible when system switching occurs.

Redundant system

Tracking cable

PX
Developer

EMonitoring with only the monitor tool
PX Developer whose version is 1.06G or later is capable of monitoring as a standalone monitor tool even if the GX application

is not installed on the computer.

ESimulator connection
PX Developer whose version is 1.28E or later supports offline debugging using a simulator. This function allows users to

check the settings and simulate monitor operations without connecting to the CPU module.

1 MELSEC iQ-R PROCESS CONTROL
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BSupport for server/client monitor system configuration
« Enhanced communication performance between the monitor tool and programmable controller

The server performs communication with programmable controllers in a batch, thereby reducing communication load on
programmable controllers while increasing communication performance.

« Same monitor screen on all OPS monitor tools

Monitoring data collected and managed by the server is displayed on the client side, making it possible to display the same

monitor screen for all OPS monitor tools.

+ Continuous monitoring even if an error occurs on the server
Because the monitoring system consists of two servers (primary and secondary), a client can switch the server automatically

to continue monitoring even if an error occurs on the primary server.

« Synchronized buzzer stoppage, warning/event check and deletion
If a buzzer is stopped or a warning/event is checked or deleted on any of the OPS in the monitoring system, the result is

reflected to all OPSs in the monitoring system.

Monitor tool clients
Accesses the monitoring data collected/managed by

a monitor tool server and displays them.

An operation in one OPS is reflected
to all other OPSs in the monitoring

system.
V
PX PX PX
Developer Developer Developer
= T o
Client's personal
( \ ( T\ computers
X /1 e
Q N A i )

Monitor tool sever (primary) X X Monitor tool server (secondary)
Communicates with programmable 7 Developer Developer] Synchronizes the setting data
controllers in a batch and ——— ——— in the primary server in case
collects/manages/displays ﬁ ﬁ the primary server goes
the monitoring data. ey ey down.

Personal computer Personal computer
(primary server) (secondary server)
( CC-Link IE Controller Network, Ethernet

P 8 L . e . H 1]

| @u T| | I

| I L 1

Tracking cable
(Redundant system)

Tracking cable
(Redundant system)

Point/@
» When a redundant server system is used, the settings can be changed on the primary server. The

secondary server uses the setting data of the primary server to start up.
* Monitoring data is not equalized between the primary and secondary servers.
Equalizing the monitoring data means synchronizing the server monitoring data such as trends and

warnings between the primary and secondary servers.
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2 CREATING FBD/LD PROGRAMS

This chapter describes how to create an FBD/LD program.

For details on the FBD/LD program specifications, refer to the following. Please read this beforehand.

L1 MELSEC iQ-R Programming Manual (Program Design)

The process control function blocks can be used in FBD/LD programs where the process control extension is enabled.

For details, refer to the following.
[=5~ Page 29 Settings for using the process control function

2.1 FBDILD Editor Configuration

The FBD/LD editor is a graphical program editor for creating programs using the combination of the FBD language and ladder

language.
A program can be created simply by freely placing available program elements vertically/horizontally and connecting them
with lines.

Window.

"Navigation" window = "Program" = "(Execution type)" = "(Program file)" = "(Program block)" => "(Work sheet)"
H Toolbar

Fi= b U Y S ) ol | D B @ | O Ry D | R R

0

M FBD/LD editor

“orkSheet: ProgPou [PRG] [FED/LD] 1045tep * =)
Module READY
1 1 UNITOD1IREADY YO
(1) > 1 b ()—
1 2
2 N pCDET i 3
) [ SMa02 CToE — i
I | | EN eno i) < 9)
[ Va.;cu —— @ al—— Var 3 ) :
f Vel ——1D oV —T1 Vv } \
5 9 T (10)
(4) i Var PV ——p——{ PV i
5 ] H
(6) (63| [ SM400
(5) > I | | 4 RE;&JRN > <« (3)
7 » :
@) «—— (13)
4
(8) 0D
§ Va0l 1 —— Va3 § 4
13 flm i i XxLB() — (11)
§ Va00z_[J1]H N2 [ a0 |
12

13 i

VarDlZ )1 IN2 {ar
t_miE e | w4 (12)
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Displayed.items

Item

Description

Edit operation

(1) LD element

A ladder program component element
=5~ Page 39 LD element

(2) FBD element

An FBD program component element
==~ Page 40 FBD element

(3) Common element

Common program element irrelevant to program languages
== Page 41 Common element

HHow to edit: Page 42 Inputting a Program

(4) Connection line

A line connecting the connection points of program elements
A connection line is displayed when a program element is moved close to the
connection point of another program element.

(5) Ladder block

A ladder block is a group of all connected program elements or a program
element (function block or jump label) that independently executes processing.
Up to 4096 ladder blocks can be created within a program.

MDisconnection from the ladder block: Select a
program element to be disconnected, and move
the element while holding down .
HLayout adjustment: Page 46 Layout
adjustment

(6) Ladder block No. "2

Ladder blocks display their numbers that are assigned in order of left to right and
top to bottom on the editor.

(7) Execute order "2

This number indicates the execution order in the program.

(8) Automatic connector

Connectors are automatically displayed when the connection line cannot be
displayed due to element placement.
Automatic connectors with the same number indicate that they are connected.

(9) Connection point

An end point of a program element used to connect a line
A program element can be added as connected by adding it with its connection
point selected.

Hinversion: Page 42 How to switch contacts/
instructions

(10) Grid™"2

A grid is displayed as a guide for placing program elements.

(11) Smart tag'2

Operation buttons displayed around the selected program element
Each button executes the related function when clicked.

(12) Tool tip2

Placing a mouse cursor over a program element displays information of the
device/label and FB/FUN.

(13) Page break’"

This line indicates a page break for printing.

*1  Whether to display or hide this item can be set from the [View] menu.
*2 Click [Tool] = [Options] = "Program Editor" = "FBD/LD Editor", and set whether to display/hide this item.

Pointp

The font color, background color, and font can be changed.

Note that only the font color and background color can be changed in comment elements.

2 CREATING FBD/LD PROGRAMS
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Program elements

The following describes program elements that can be used in FBD/LD programs.

HLD element

Program element

Part name

Description

Left rail element

|_ « Q)

t @)

(1) Output connection point
(2) Left rail

The left rail can be positioned freely and used as the starting point for
creating a ladder program.

Contact element

=]l +—(5)
v m— 11

t ——f
1

Coil element

L w—

i —)

L —f
1

(1) Input connection point

(2) Output connection point

(3) Label comment/device commen

(4) Device/label™

(5) Assigned device ™" (only global labels to
which devices are assigned)

t172"3

Specify the device/label.
ON/OFF signals are transmitted according to the specified
information.

Specify the device/label.
Information is output to the specified device/label according to
received ON/OFF signal.

*1  Whether to display or hide this item can be set from the [View] menu.
*2  Click [Tool] = [Options] = "Program Editor" => "FBD/LD Editor", and set whether to display/hide this item.
*3 Click [Tool] = [Options] = "Program Editor" = "FBD/LD Editor", and set whether to wrap the comment.
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HFBD element

Program element

Part name

Description

Variable element

ht1 — (5

Comment —————— (3)

1 Labe || 4——— (4)
(M @

(1) Input connection point

(2) Output connection point

(3) Label comment/device comment” 12’3

(4) Device/label

(5) Assigned device "2 (only global labels to
which devices are assigned)

2

Specify the device/label.

Information can be acquired from or set to the specified device/label.
If a constant is input, the variable element changes to a constant
element.

Constant element

(1) Output connection point
(2) Constant value

Specify a constant.
The specified constant can be output.

‘—(2)
If a device or label is input, the constant element changes to a
(1) variable element.
Function block element (1) Input connection point Indicates a function block corresponding to the data type.
omment ) (2) Output connection point Assign an FB instance name to each program element before use.
EbEo 1 —@3) (3) FB instance name (label)
— (5 (4) Label comment 123
(5) Data type
1 =i (6) 1/0 label (VAR_IN_OUT)
(7) /O labels (other than VAR_IN_OUT)
Wi_Labelq |o_Labeldl
| io |_abell L
t L= (6)
() (7 )
Function element (1) Input connection point Indicates a function block corresponding to the data type.
(2) Output connection point No name is displayed for the return value.
ANDE < @) (3) Data type
EM (4) 1/0 label (argument)
@) (5) Return value
i 5)
4
(1) @) (2

*1  Whether to display or hide this item can be set from the [View] menu.
*2 Click [Tool] = [Options] = "Program Editor" = "FBD/LD Editor", and set whether to display/hide this item.
*3  Click [Tool] = [Options] = "Program Editor" = "FBD/LD Editor", and set whether to wrap the comment.
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ECommon element

A jump element/return element cannot be inverted on a connection point.

Program element

Part name

Description

Jump element

b dump ————— (2)

t %)

(1) Input connection point
(2) Label

Used to skip the execution processing from the jump element to the
jump label element.

Jump label element

s

(1) Label!

Used to specify the label to which to jump.

Connector element

©)
t

(1)

(1) Input connection point
(2) Output connection point
(3) Connector label

Used instead of a connection line when a circuit block is placed within
the display/print area of the editor. It is connected to the connector
label with the same name.

Return element

@
t (1)

(1) Input connection point
(2) "RETURN" string (cannot be edited)

Used to break the processing.

Comment element

Comment ——— (1)

(1) Comments display area

Used to input a comment.

Up to 2000 characters can be input in a comment element.

Place the mouse cursor over the element and double-click on it to
automatically adjust the element size according to the character
string.

*1  Only local labels whose "Data type" is set to "Pointer" can be used. Note that structure members cannot be used.

Point )’

The smart tag is available to individually change the color setting of a comment element.

« Click the smart tag button (1) to set the font color.
« Click the smart tag button (2) to set the background color.
« Click the smart tag button (3) to clear the individually set color setting.

(1
@)

Xt By HHBe—O)

(1): Font color
(2): Background color
(3): Color setting clear

Precautions

If the following settings are changed from the menu or in the option settings, display of the label name, device, comment, and
assigned device for the element may overlap with other elements. In such case, adjust the position of the element.

» Whether to display the device/label comment

* Number of lines for the device/label comment

* Whether to display the assigned device

* Number of lines for the wrapped device/label name
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2.2

Inputting a Program

This section describes how to input FBD/LD programs.

Adding a program element

Operating procedure

Hinput from the edit box

Select a cell to be added ™!, and directly enter a label name and FB/FUN data type.

Or, select a placed program element, press and directly edit the element.
The following items can be input.

* Device

* Label/assigned device

» Constant

* FB/FUN

*1  Press [l +[Seace] to display auto-suggested instructions/labels.

Hinserting from the menu/toolbar

Select a cell to be added on the FBD/LD editor, and select [Edit] = [Add Element (Ladder Symbol)] = [(Program element)].

Or, select the same from the toolbar.

Hinserting from the "Element Selection™ window

Select a program element from the "Element Selection" window, and drag and drop it to the FBD/LD editor.

HEHow to switch contacts/instructions

Select a contact/instruction to be changed, and select [Edit] = [Easy Edit] = [Invert Contact (Open/Close)]/[Switch Pulse]/

[Switch SET and RST]. Or, use the following procedure for switching.

Switching contacts and
instructions

Short cut keys

Remarks

Open/closed contact switching, rising/
falling pulse switching

[+ [

MO

A + [I71) MO
= e

[ + [ MO

e [+ [ 1o [0+ [ 1o
—e ——» 1] —_—

—] 21
&) + [0
Inverse, SET/RST instruction E-O —
switching L
o &+ [ i [+ [ o
&+ [

FB/FUN connection point inverse
switching o o

This switching is available only for the following
connection point data types.

* Bit

* Word [unsigned]/bit string [16 bits]

 Double word [unsigned]/bit string [32 bits]

* ANY_BIT

« ANY_BOOL
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HEDisplaying the global label by inputting the assigned device

By inputting the device assigned to the program element, the global label of that device can be displayed on the program
element.

Note that only global labels with primitive data types (not an array) can be displayed.

Change the input method by using either of the following procedures and then input the assigned device. The global label is
displayed when the input is complete.

* [Edit] = [Edit Mode] = [Use Assigned Device for Label Input]

* [Tool] = [Options] = "Program Editor" = "FBD/LD Editor = "Use assigned device for label input"

HEHow to specify the device data type

On the FBD/LD editor, the data type of a word device can be specified.

To specify a data type, append a suffix indicating a data type to a device name.
For details, refer to the following.

L1 MELSEC iQ-R Programming Manual (Program Design)

[T1 MELSEC iQ-F FX5 Programming Manual (Program Design)
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Common operations for program elements

Operation Operating procedure
Mouse Keyboard
Select Selecting a single program Click the program element to be selected. Move the cursor over the program element to be
element selected.
Selecting multiple program « While pressing [Etll/[5rt], click multiple program | While pressing [, move the cursor and select
elements elements. multiple program elements.
« Click the background of the FBD/LD editor, and
drag to enclose the elements to be selected.
Selecting in units of ladder Click a program element, and select [Edit] = [Select | Select a program element, and press
block ! FBD Network Block]. -+ o] + [&] .
Selecting all program The procedure is the same as that for selecting Press
elements multiple program elements.
Rename Double-click a desired program element and rename | Select a program element to be renamed, and press
it. *2/, or enter a name.
Move Drag and drop a program element. Select a program element to be moved, and press
(Moving a program element while holding down ] + (e + =1/ (=0 /(G /[
allows it to be moved being disconnected from the
ladder block. The disconnected element will
automatically be connected™ to the previously
connected element again after it is moved.)
Copy Drag and drop a program element to be copied while | Press select a copy destination, and
pressing [Ca] . press [Ce1]+[V]. (Copy and paste)
Delete — Select a program element to be deleted, and press
[Beete]].
(After the deletion, the previously connected
program elements are connected automatically*3.)
Connection line | Connection Click a connection point, and drag it to the target —

connection point.

Automatic connection

Click a program element to be connected, and drag
it close to the target connection point.

Changing the connection

Select the connection line while pressing , and
drag and drop it to the connection point of the target
program element.

Inserting a program element

Click a program element and move it to a connection
line while pressing [t (Only for program
elements having connection points on the input and
output sides at the same level.)

*1 After selecting multiple program elements, perform the operation that allows selection in units of ladder block to allow multiple ladder
blocks to be selected. Program elements that are not connected to other program elements will be deselected.

*2  For function elements and function block elements, the operation resulting from the following procedure is applied: [Tool] = [Options] =
"Program Editor" = double-click "FBD/LD Editor".

*3 This function automatically connects program elements with a connection line. The function can be enabled/disabled in [Edit] = [Edit

Mode] = [Element Auto-connect].
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Replacing function elements/function block elements

Operating procedure
1. Select a function element/function block element.

2. Select [Edit] = [Change FB/FUN Data], and enter a data type to be applied.
Point

An element can also be replaced by dragging and dropping it from the "Element Selection" window to the
target element. Also, the data type of a function block element can be changed by selecting a function block
element and directly entering a data type.

Adding/deleting arguments

Arguments can be changed/deleted only for functions where the number of arguments can be changed.

Operating procedure
1. Move the cursor over a function element.

2. Select [Edit] = [I/O Argument] = [Increment Argument]/[Delete Argument].

FB/FUN whose definition is unknown

If the definition of a pasted element is unknown because it was deleted or changed, the element is displayed in error state as

shown in the following figure.

FbPou_1
FbPou

blabell  blLahsl?

blLabeld

i

If the definition has been changed, select the element, and select [Edit] = [Update FB/FUN] to update the definition
information.
If no definition exists, select the element, and select [Edit] = [Change FB/FUN Data] to update the data.

Automatic adjustment

When a program element is added or moved, its position is automatically adjusted so that it is not overlapped with other

elements.

If the ladder block rectangular area (increased by one cell in lateral and longitudinal directions from the area of the element
connected by a connection line) is overlapped with another area, the element position is adjusted automatically so that the
entire ladder block is not overlapped.

Only the comment elements are not repositioned and can be overlapped.

Stacking order of comment elements

When a comment element is placed over another comment element, the comment later added is displayed in front.

The stacking order of comment elements can be changed by selecting [Edit] = [Order Comment] = [Bring to Front])/[Bring
Forward]/[Send Backward]/[Send to Back].
Comment elements are in unconverted state after the stacking order is changed.
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Layout adjustment

Operating procedure

Hinserting a row
Select a cell where a row is to be inserted and select [Edit] = [Layout] = [Insert Row].

Arow is inserted above the selected cell.

EDeleting a row
Select a cell of a row to be deleted, and select [Edit] = [Layout] = [Delete Row].

The row of the selected cell is deleted. Note that the row cannot be deleted if another element exists on that row of the
selected cell.

Hinserting/deleting a column

Move the cursor inside a ladder block where a column is to be inserted/deleted, and select [Edit] = [Layout] = [Insert Column
(in FBD Network Block)]/[Delete Column (in FBD Network Block)].

A column is inserted into or deleted from the ladder block.

Hinserting multiple rows

Select a cell where multiple rows are to be inserted, and select [Edit] = [Layout] = [Insert Multiple Rows].
On the "Insert Multiple Rows" window, set the number of rows to be inserted.

A specified number of rows are inserted above the selected cell.

EDeleting multiple rows

Select a cell of a row to be deleted, and select [Edit] = [Layout] = [Delete Multiple Rows].

On the "Delete Multiple Rows" window, set the number of rows to be deleted.

The specified number of rows under the selected cell are deleted.

If an element exists in any of the rows to be deleted, rows up to the row containing the element are deleted.

EDeleting blank rows between ladder blocks
Select [Edit] = [Layout] = [Delete the Blank Row Between FBD Network Blocks].

Rows between ladder blocks and elements are deleted.

HDeleting blank columns inside ladder blocks
Select [Edit] = [Layout] = [Layout Correction in FBD Network Block].

Columns not containing elements are deleted from the ladder block.

HLadder block left alignment

Select [Edit] = [Layout] = [Batch Alignment of All FBD Network Blocks to the Left].

All ladder blocks are left-aligned.

If multiple ladder blocks exist on the same row, the blank columns between these ladder blocks are maintained.

Pasting from various windows

Label/device names can be pasted by dragging and dropping from the label editor or device comment editor.

Registering undefined labels

When an undefined label is input, the "Undefined Label Registration" window is displayed from which the undefined label can
be registered to the label editor.
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Reuse of tag FBs

This section describes how to reuse tag FBs for an FBD/LD program for process control.

The relevant tag FBs need to be registered in advance using the tag FB editor.

Operating procedure

1. Selecta tag FB instance on the "Element Selection" window and drag and drop it to the FBD/LD editor.

2. Connect input and output variables to the tag FB instance.

[‘ﬂ ProgramBody : ProgPou [PRG] .. X 4 F = Elernent Selection
> 0 FindPowy & &
XxBe L~ | v X |

TICOD1_FB Display Targst: [ -
Special FB [Tag Access) -
Loop Tag FB
Status Tag FB
Alarm Tag FB
CASOUT_T Message Tag FB
\cl

\Flion Block

B

&} TIco01_FB J_I

r

TICOO1 FB

4 m b POU List Favoritesl Historyl Mndulel Libraryl
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3  PROCESS CONTROL FUNCTION BLOCK

A process control function block is a function block whose function is extended for process control. It contains structure data
including process conditions and process status (tag data).

A process control function block can be used with the MELSEC iQ-R series Process CPU and SIL2 Process CPU (standard
program only).

[Ex]

Program using the tag FB (M+M_2PIDH_) which optimizes responsive performance for a setting value and control
performance to a disturbance

I MPDUTYEFT | 1
................ 1 M=P DUT Y3PT 1
1 1 0
! TICOO_FE -
- LINKIN  MVED 020
NT.TO_REAL ! WHA_2PIDH_ : : ! _:_
1
[ Dl IN ———————— PN L e e L MVEL 1
1 ! 1 1
1 I 1 . 1
CASIN CASOUT 1 mE g
1
1 ! 1 1
............. 1 W PVEMPIN CASOUT. T 1 [ L MVBS )
1 ! ' 1 1 '
1 (=R S ! 1 1 PVDOMPIN PV.CMPOUT ! [ T MyBafy 1
0 WA PGS 1 0 1 1 1
1 0 0
§ T F : PN CASOUT g : 5 MWD CMPI MWD OMPOUT | B MYES :
1 0 1 1 1 1
| ADWAMDE PTMEND @ ! 1 0 MD GAIMIM MY_CMPOUT (0 1 1 S MVBS @ 1
1 n A
1 1 1
1
1 0 INITSTART LINKAUT & 10 MV CMPIN 1 1 s s
1 1 1 1 1
1 u 1 ! 1 1
} 1 L T MTRKIN 1 | BMVT LNKOUT @
1 g 1 ! 1 1

(1) Tag FB of multi-point program setter (M+M_PGS2_)
(2) Tag FB of two-degree-of-freedom advanced PID control (M+M_2PIDH_)
(3) General process FB of 8 points time proportional output (M+P_DUTY_8PT_)

3.1  Process Control Function Block Types

The process control function block has the following types.

Item Description
General process FB Performs process control operation, such as correction operation and control operation.
Tag access FB Performs processing by accessing tag data of a user-defined tag FB.

It can be used only in the user-defined tag FB.

Tag FB Performs process control operation as a controller or an indicator. It performs processing by accessing tag data
defined as global labels.
The execution status can be checked and controlled on the faceplate of the engineering tool.

User-defined tag FB Combines tag access FBs, standard functions, or standard function blocks to extend process control processing of a
tag FB.

It performs processing by accessing tag data in the same way as a tag FB. The execution status can be checked and
controlled on the faceplate of the engineering tool.
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3.2 Program Supporting Process Control Function

Blocks

A process control function block can be used in an FBD/LD program for process control.
An FBD/LD program for process control can be created when the process control extension is enabled on the "Properties"”
window of the program file.

The scan execution type or fixed scan execution type can be specified as an execution type of the FBD/LD program for
process control. For the scan execution type, only one program file with process control extension enabled can be created.
The following table shows the availability of process control function blocks.

Item Called function block
Local label Global label
General Tag Tag FB, General Tag Tag FB,
process access FB | user-defined | process access FB | user-defined
FB tag FB FB tag FB
Calling Program FBD/LD (process function O X X O X 0"
source extension enabled)
FBD/LD (process function X X X X X X
extension disabled)
Other than FBD/LD™® X X X X x X
Function FBD/LD (user-defined tag FB) O o X O X 0"
block FBD/LD (other than user-defined | O X X O X 072
tag FB)™
Other than FBD/LD"® X X X X X X
Function X X X X X X

*1
*2

*3
*4

The tag access FB can be used only in the user-defined tag FB.

The tag FB and the user-defined tag FB can be declared only as a global label. Declare them in the "Tag FB Setting" window of the
engineering tool.

Actions and transitions in an SFC program are included.

Do not use a process control function block or a user-defined FB uses a user-defined tag FB in programs with the process control
extension disabled. Doing so causes an error in the programs.
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3.3 Tag FBs

Tag FBs and user-defined tag FBs have functions, such as a controller or a indicator, for process control. They perform
processing by accessing tag data defined as global labels.

The tag data defines data relevant to the process control system as a structure. The operating status of a tag FB can be
checked and controlled by accessing the tag data from the faceplate of an engineering tool.

Tag FB
M+M_PID
Input Output
—> —PVN MVN — —>
—CASIN  CASOUT[—
CASOUT_T—

Faceplate =

Device/label memory

Operation variable

Tag data (2)

Stop Maritering

L}

———

Engineering tool

(1) The tag FB performs processing by accessing the tag data or operation constants (public variables of the FB).
(2) The execution status of the tag FB can be checked and controlled on the faceplate of the engineering tool.
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Tag FB categories

The tag FB is classified into four categories according to the tag type. The following table lists the tag type classification.

Classification Description
Loop tag Used for loop control processing.
This is equivalent to the loop tag used in process control instructions.
Status tag Used for monitoring or control of the on/off states.
Alarm tag Used for alarm notification.
Message tag Used for message notification.

The tag data structure and faceplate type depend on the tag type of tag FB.

[Ex]

Tag type (PID) and faceplate for the tag FB (M+M_PID)

Tag FB Tag type (PID) Faceplate
M+M_PID Offset Label Faceplate B
—PUN MVN {— +0 FUNC
—{cAsN  casout— —Pp» +1 b3 |MAN »
CASOUT_T[— b4 AUT
b5 CAS
b9 CcMv
bA csv

+2 b3 MANI

b4 AUTI
b5 CASI
b9 CMvI
bA Csvi
bD ATI

bE OVRI
bF SIMI

+3 b0 MLA

b1 MHA

b2 DVLA

b3 DPNA
.
.
[
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Initial values for tag data and operation constants (public
variables)

The tag FB requires the initial value settings for tag data and operation constants (public variables).
The initial values for tag data and public variables of each tag FB part can be set on the "FB Property" window of the

engineering tool.

Control mode

The tag FB has six control modes.
Switching the control modes switches the tag FB control to the manual operation, automatic operation, or cascade operation.
The following table lists the control modes.

Symbol Control mode Description

MAN MANUAL Performs the manual operation. The MV setting value is output.

AUT AUTO Performs the automatic operation. The manipulated value is controlled on the basis of the SV setting value.

CAS CASCADE Performs the cascade operation. The output value (MV) of primary loop is controlled as the setting value (SV).

CMV COMPUTER MV Performs the manual operation with the host computer. The MV setting value of the host computer is output.

CsVv COMPUTER SV Performs the automatic operation with the host computer. The manipulated value is controlled on the basis of
the SV setting value of the host computer.

CASDR CASCADE DIRECT Directly outputs the output value of primary loop as that of secondary loop in the cascade connection.

The control mode can be switched with the faceplate of tag FB or M+P_MCHG.
Available control modes depend on the tag type.

Switching the control mode
HEWhen the tag type is other than 2PIDH

There are no restrictions on the control mode switching.

EWhen the tag type is 2PIDH
Atag FB can go into CASCADE DIRECT(CASDR) mode only from CASCADE(CAS) mode. There are no restrictions on other

control mode switching.

MAN
AUT
CMvV i
Csv
y
A

CAS CASDR

Point
When the stop alarm (SPA) is TRUE, the control mode is automatically and forcibly switched to the MANUAL

mode.
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/0 mode

Inputs and outputs of the tag FB is connected or disconnected with the I/O module in accordance with the I/O mode setting.

Also, the input processing and loop control operation of the tag FB can be stopped.

The tag FB has four I/0 modes as follows.

Symbol 1/0 mode Description

NOR NORMAL Connects the signals from the 1/0 module (normal mode).

SIM SIMULATION Disconnects the signals from the /0O module and performs simulations.

OVR OVERRIDE Disconnects signals from the input module and enables the input of the process variable (PV) on the
faceplate. This mode is used in case of the input sensor failure.

TSTP TAG STOP Performs no processing related to the tag. The input processing and loop control operation are stopped.

This mode is set for the tag which has been defined for future use or has stopped. All alarms related to the tag
are reset, and no unnecessary alarm will occur.

Available I/O modes depend on the tag type.

Switching the I/0 mode

The 1/0 mode can be switched when the control mode is MANUAL. Use the faceplate for switching. (LIl PX Developer
Version 1 Operating Manual (Monitor Tool))
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3.4 Program Execution Control

A program execution cycle can be set for an FBD/LD program for process control.
There are two methods for executing a program: timer execution and interrupt execution (fixed scan). Select either of the
methods in accordance with the intended use of the program.

Timer execution

An FBD/LD program for process control is executed in the execution cycle (AT) which is set to each program.

Among tag access FBs that are used in a loop tag FB, M+P_IN, M+P_PHPL, and M+P_OUT1 for I/O control are executed
every execution cycle. Additionally, M+P_PID and M+P_2PID used in loop control operation are executed in the control cycle
(CT) which is set to each tag. (==~ Page 59 Control cycle (CT))

Setting the execution cycle (AT)

Select "High-Speed", "Normal-Speed", or "Low-Speed" for an execution cycle of each program block.
Set the execution cycle on the "Properties" window of the program block.
2 Inherent Property

Execution Interval Normal-Speed{1000ms) E
Phase 1

Changing the execution cycle (AT)

The following table shows the setting values and details on the execution cycle.

Execution cycle | Description Default
High-Speed "50ms", "100ms", or "200ms" can be selected for the high-speed execution cycle. 200ms
Normal-Speed The normal-speed execution cycle is determined as follows: High-speed execution cycle x Setting value. 1000ms

"2", "3", "4", or "5" can be selected for the setting value. (Setting value = 5)
Low-Speed The low-speed execution cycle is determined as follows: High-speed execution cycle x Setting value. 4000ms

"5", "10", "20", "25", or "50" can be selected for the setting value. (Setting value = 20)

The high-speed execution cycle and the setting values for normal/low-speed execution cycle can be set on the "Options"
window of the engineering tool.

4'??1Convert = Program Execution

B Execution Interval
High-Speed 200ms
Mermal-Speed (High-Speed ¢ Setting Valug) 5
P el B Low-Speed (High-Speed x Setting Valug) 20
Setting = 1/0 Control

sic Setting

ne Prograrm Change
Output Result

EIENEN

HPrecautions
Set the scan time so that it is equal to or shorter than the high-speed execution cycle.

If the scan time exceeds the high-speed execution cycle, the fixed scan cycle cannot be maintained and an error of one scan
time will occur at maximum in the timer execution program cycle. (==~ Page 55 Phase and execution order)

[Ex]

When the high-speed execution cycle is 200ms

Oms 200ms 400ms
(1) | ) |
Scan program | Scan program - Scan program l—}
High speed | | High speed |
: !
1 1
P

(1) When the timer exceeds the specific cycle, the program block for process control is executed.

(2) When the scan program is executed for the specific cycle or longer, the program block for process control is executed after the execution of the scan
program ends.

(3) The time to the end of the last scan program is an error. An error of one scan time can be occur at maximum.
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Phase and execution order

For the normal/low-speed execution cycle, set the phase.

With the phase setting, a program block can be executed at a timing shifted by a constant interval from the set execution
cycle.
Set the phase on the "Properties" window of the program block.

2 Inherent Property
Execution Interval Mermal-Speed{800ms) E

e | ;
[Ex]

Phase for the normal-speed execution cycle of 800ms
On the "Options" window of the engineering tool, set "200ms" to the high-speed execution cycle and "4" to the setting value of normal-speed execution cycle.

B Execution Interval
High-Speed 200ms IZ|
Normal-Speed {High-Speed x Setting Value) IZ|

High 200ms 200ms 200ms 200ms 200ms 200ms 200ms 200ms
speed

#1 #2 #3 #4 #1 #2 #3

Normal
speed

800ms 800ms

In this case, the execution cycle of 800ms is divided into four sections. The phases #1 to #4 can be set for the normal-speed program block.
Fixed period execution of program block with phase

800ms 800ms

200ms 200ms | 200ms I 200ms | 200ms 200ms | 200ms 200ms
I
#1 #2 I #3 #4 I #1

- - |

5 | - | - |

1 1
1 1
: 800ms !
I 1

|
! #2 #3 #4

The execution cycle of 800ms is divided into four sections (200ms x 4). Set the program block A to be executed in the phase #1 and the program block B in the
phase #2. Consequently, when the execution time of the program block A is 200ms or shorter, the execution cycle of the program block B is always 800ms
regardless of the execution time of the program block A.
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[Ex]

Fixed period execution of program block without phase

The execution time of A differs every time.

=1

A —

JEn - |

800ms 800ms

oy

(800+a)ms

The program blocks A and B have the same execution cycle of 800ms, and the program block A is first executed. In this case, the program blocks are executed
simultaneously, and the program block A is executed at an interval of 800ms and the program block B is executed after the execution of the program block A
ends. Therefore, the execution time of program block A decides the execution cycle of the program block B, which will not be exactly 800ms. The on-time
performance thus degrades. The undetermined factor (+a) in the execution cycle of the program block B results from the fluctuation of execution time of the
program block A.

EProgram block with delay
If the program execution time exceeds the phase due to an interrupt execution, the next program block is not executed in the
execution cycle, and the on-time performance may degrade.

Fixed period execution of program block with delay

800ms 800ms

200ms 200ms 200ms 200ms | 200ms 200ms 200ms 200ms

I w1 m wo |

.

#2 #3 #2 #3

w

:=
)]
I

I

T

I

I

I

I

I

—

O

The program block A is executed in the phase #1, the program block B in the phase #2, the program block C in the phase #3, and the program block D in the

phase #4.

(1) The execution time of the program block D is 200ms or longer due to an interrupt start program or other causes.

(2) The program block A cannot be executed until the execution of the program block D ends. Therefore, the execution cycle of the program block A is not
800ms, and the on-time performance will degrade.

(3) However, when the total sum of the exceeding time of the program block D and the execution time of the program block A is 200ms or shorter, the program
block B is executed in the normal execution cycle.
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BProgram block with the same execution cycle and phase
When multiple program blocks are set to be executed in the same phase, the program blocks are executed in the order set on

the "Program File Setting" window of the engineering tool.

[Ex]

Fixed period execution of program blocks with the same execution cycle and phase

800ms A 800ms
I
]
]

200ms
#1

200ms 200ms

#1

, 200ms | 200ms

#2 ' w3

| |
| ]
| 200ms |, 200ms | 200ms
[ ]

I
#2 ' #3 #4

- - I
;- - |
e w o |

800ms

Although the program blocks B and C have the same cycle and phase, the program block B is executed first in accordance with the execution order.
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BSynchronizing phases in different execution cycles

The normal-speed program block is executed once when the high-speed program block is executed for "Normal-speed
execution cycle + High-speed execution cycle" times. The low-speed program block is executed once when the high-speed
program block is executed for "Low-speed execution cycle + High-speed execution cycle" times.

For example, when the execution cycle of high-speed program block is 100ms and that of normal-speed program block is
500ms, the normal-speed program block is executed once when the high-speed program block is executed five times.
Therefore, if the scan time exceeds 100ms, each program block cannot be executed in the setting cycle.

For example, when the execution cycle of normal-speed program block is 500ms and the scan time is 150ms, the high-speed
program block is executed every 150ms. In this case, the normal-speed program block is executed once when the high-speed
program block is executed five times. Consequently, the execution cycle of normal-speed program block is 750ms, and an
error of 250ms (750ms - 500ms) will occur. Therefore, the scan time must be set to 100ms or shorter.

HPhase at operation change of the CPU module

A program is executed from the first phase when:

* The CPU module is reset.

* The CPU module is powered off and on.

» The operating status of the CPU module is switched from STOP to RUN.
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Control cycle (CT)

A control cycle is the cycle in which the loop control operation is performed.

Set an integral multiple of the execution cycle as the control cycle for each tag. The execution cycles are counted, and the
loop control operation is performed when the specified number of control cycles is reached.

When the control cycle of M+M_PID is 1s in the program block with the execution cycle of 200ms

Program block (AT = 200ms)

1 I
1 |
1 1
1 |
1 |
. Input M+M_PID |
! :
1 |
1 1
X PVN__| | INfunction | | PHPL function PID function | | OUT1 function MVN |
| — (M+P_IN) (M+P_PHPL) (M+P_PID) (M+P_OUT1) .
\ |
h |
1 1
' CASOUT '
: CASIN — :
1 1

|
X CASOUT T |
, — \
1 |
1 1
: Output :
1 1

1 200ms |

m m ™1 (1)

|
I
o "

(1) The IN function, PHPL function, and OUT1 function of M+M_PID are executed every 200ms. The PID function is not executed and the last value is used for
an output to OUT1.
(2) The IN function, PHPL function, PID function, and OUT1 function of M+M_PID are executed.

If the control cycle is not the integral multiple of execution cycle, round off the number after the decimal point of control cycle
(CT) + execution cycle (AT) and multiply the execution cycle to calculate the control cycle.

For example, when the execution cycle (AT) is 1.0s and the control cycle (CT) is 2.5s, the calculation is 2.5 +1.0=2.5 - 3.
Therefore, the control cycle is 3s.
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ESetting the control cycle (CT)

Set the control cycle in the "FB Property" of the engineering tool.

Item Name Setting/Storage range Unit Initial value | Data type Number of digits after
Low limit High limit the decimal point
CT Control cycle 0 9999 s 1.00 REAL 2

The following table lists the available tag types and tag access FBs performing operations every control cycle.

Tag type Tag access FB
PID M+P_PID(_T)
2PID M+P_2PID(_T)
2PIDH M+P_2PIDH(_T)_
PIDP M+P_PIDP(_T), M+P_PIDP_EX(_T)_
IPD M+P_IPD(_T)
BPI M+P_BPI(_T)

R M+P_R(_T)
ONF2 M+P_ONF2(_T)
ONF3 M+P_ONF3(_T)
SWM M+P_MSET_
SEL M+P_SEL_T3_

Interrupt execution (fixed scan)

The interrupt execution interrupts the timer execution program and executes a program.

Set the program file as a fixed scan execution type program. The program file is executed at the fixed scan interval which has
been set. (L1 MELSEC iQ-R CPU Module User's Manual (Application))
The fixed scan interval is recommended to set 10ms or more.

When a safety program is used

The safety program is executed at the timing of the safety cycle time. The standard program (+ END processing) is executed

in remaining time of the safety cycle time. Therefore, if the safety program + the safety input/output processing time is long,

the execution cycle set for the FBD/LD program for process control may shift.

For the safety program and the safety cycle time, refer to the following.
L1 MELSEC iQ-R CPU Module User's Manual (Application)
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3.5 Auto Tuning

The auto tuning function detects dynamic characteristics of a control target and automatically tunes the proportional gain (Kp),
integral time (Ti), and derivative time (Td) for PID to suitable values.
The auto tuning function has two methods: step response method and limit cycle method.

Item

AT1 (Step response method)

AT2 (Limit cycle method)

Overview

In this method, a proportional gain (Kp), an integral time
(Ti), and a derivative time (Td) for PID operations are
calculated with the ZN method (Ziegler-Nichols' step
response method) for setting their initial values.

In this method, a proportional gain (Kp), an integral time
(Ti), and a derivative time (Td) for PID operations are
calculated from the variation amplitude and variation cycle
of a process variable obtained by repeatedly outputting the
high and low limit values of a manipulated value.

The limit cycle method is less influenced by the process
variable noise compared to the step response method,
leading a stable tuning result.

Applicable control mode

MANUAL, COMPUTER MV

AUTO, MANUAL, CASCADE, COMPUTER MV,
COMPUTER SV

PID constants calculation
specification method

HP control tuning

Execute tuning after setting Ti =0 and Td = 0.
HPI control tuning

Execute tuning after setting Ti >0 and Td = 0.
HPID control tuning

Execute tuning after setting Ti > 0 and Td > 0.

Execute tuning by selecting the PI control or PID control
with the PX Developer monitor tool.
(Tuning only for the P control cannot be executed.)

Corresponding tag access FB

« M+P_PID(_T)

« M+P_PID_DUTY(_T)
« M+P_2PID(_T)

« M+P_2PID_DUTY(_T)
« M+P_2PIDH(_T)

« M+P_2PIDH(_T)_

Corresponding tag FB

« M+M_PID(_T)

« M+M_PID_DUTY(_T)
« M+M_2PID(_T)

« M+M_2PID_DUTY(_T)
« M+M_2PIDH(_T)_

« M+M_2PIDH(_T)_

Pointp

For the execution and status check of the auto tuning, refer to the following.
[=5~ Page 145 Checking auto tuning operation
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Step response method

HEOperation method and processing details
Hold the manipulated value and stabilize the process variable, and then perform the following procedure.

1. Display the auto tuning window of the PX Developer monitor tool.

O [Control Panel] = [Details] button on the faceplate = [Auto Tuning] button = [Select Auto Tuning Operations] window =
[Executes Auto Tuning by Step Response method] = [Next] button

Execute Auto Tuning (Step Response method) - FIC002 (=l
Please click the Start button to start Auto Tuning
Parameter Settings
Step Manipulated Variable W %(100.0101000)
Sampiing Period 100 (0.00 1t 9999.00]
Time-out Period 1000 5[00t03999.0)

Time-out Period After Maximum Slope 100 5(0.0109999.0)

This method cutputs & step changs of MY, then caloulates the best PID parameters
by measuiing the change of

Masimum Slope

i l; Step Manipulated Varisble
My - ool

! e Time-out Period After Masimum Slope '
4+ Time-aut Perod

<Back Start> Close ‘

2. Setthe following items and click the [Start] button.
« Step Manipulated Variable (AT1STEPMV)
« Sampling Period (AT1ST) (seconds)
(PV data collection period during tuning)
* Time-out Period (AT1TOUT1) (seconds)
» Time-out Period After Maximum Slope (AT1TOUT2) (seconds)

3. The "Step Manipulated Variable" is output from the current manipulated value in step form.

4. The manipulated value returns to its original value automatically after auto tuning is completed. P, I, and D constants
generated from auto tuning are automatically saved in the tag data.

-
Point
» PID constants are automatically overwritten after auto tuning. Save the previous PID constants in advance
as necessary.
« Auto tuning stops automatically when an alarm occurs.
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HOperation details of step response method

The manipulated value is output in step form to the actual plant, and each constant is determined according to the maximum

slope and equivalent dead time.

The following operations are automatically performed. The generated value is saved in P, I, and D areas of the tag data.

Step manipulated variable
A
> t

>

Manipulated T
value MV

Process variable variation width Y

P
rocess (value divided by the process variable span)

variable PV

v

Equivalent dead time L Equivalent time constant T (seconds)

(seconds)

» Constants calculation with ZN method (Ziegler-Nichols' step response method)
The P/PI/PID control type is determined by | and D values of the tag data before auto tuning.

Condition Control type Constant
Integral time (I) | Derivative time Proportional gain (P) Integral time (I) | Derivative time
(D) (seconds) (D) (seconds)
1=0 D=0 P control 1.0 | Step manipulated variable | 0 0
(Integral time «) Rl X 100 (Integral time «)
1>0 D=0 Pl control 0.9 « \ Step manipulated variable \ 3.33L 0
RxL 100
1>0 D>0 PID control 12 |Step manipulated variable | 2L 0.5L
RxL 100

[Ex]

Auto tuning is executed when the tag data before auto tuning are | >0 and D = 0.
(For I >0 and D = 0, the PI control calculates constants.)

Item Value

Step manipulated variable 20%

Equivalent dead time L 8 seconds
Equivalent time constant T 16 seconds
Process variable variation width Y 0.25

Maximum slope R 0.25/16 =0.016

09 |step manipulated variable | 0.9 20

Proportional gain (P) = ¢ - 100 = Too016x8 100

Integral time (1) = 3.33L = 3.33 x 8 = 26.6 seconds, derivative time (D) = 0 second
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HFine tuning after auto tuning

After auto tuning is completed, the change of process variable (PV) in relation to the setting value (SV) is observed on the
tuning setting execution window of the PX Developer monitor tool. The optimal values are obtained by adjusting the P, I, and
D values.

The response of the process variable (PV) corresponding to the change of the setting value (SV) is observed.

SV

| >t

* Response is quick, but oscillatory.

PV

Fine tuning when the response is quick, but oscillatory
« Proportional gain: Reduce (Proportional effect is reduced.)
« Integral time: Increase (Integral effect is reduced.)

» Optimal value

* Response is slow
PV

Fine tuning when the response is slow
« Proportional gain: Increase (Proportional effect is increased.)
« Integral time: Reduce (Integral effect is increased.)

When the derivative action is applied, the derivative time is adjusted with the stability and rapid response check. (Increasing
the derivative time increases the derivative effect, and reducing the derivative time reduces the derivative effect.)
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Limit cycle method

HEOperation method and processing details
1. Display the [Execute Auto Tuning (Limit Cycle method)] window of the PX Developer monitor tool.

O [Control Panel] = [Details] button on the faceplate = [Auto Tuning] button = [Select Auto Tuning Operations] window =
[Executes Auto Tuning by Limit Cycle method] = [Next] button

Execute Auto Tuning {Limit Cycle methed) - FIC002 =

Please click the Start button to start Auto Tuning.

bance resnonsel

' Suppressss the avershoot when the sefting valus is changed

[~ Using the Derivative Action{rapid respanise]

Detalls...
This method vibrates the controlled system temporarily by outputiing a square wave of MY three
times, then calculates the best PID parameters by measuring the amplitude and cycle of PY.
Hysterisis
a A,,,,A,,,,A”,,i,_{,
w7 NSRS

W """" T

Output High
Limit Value
M

Qutput Low
Limit Value

Time-out Period

<Back Start> Close ‘

2. Setthe following items and start auto tuning.

The control type is determined by selecting either of "Improves the disturbance response” or "Suppresses the overshoot when
the setting value is changed", and whether to check "Using the Derivative Action (rapid response)".

O: Selected, X: Not selected

Control type Improves the disturbance Suppresses the overshoot when | Using the Derivative Action
response the setting value is changed (rapid response)

Constant-value Pl control O X X

Constant-value PID control O X O

Follow-up PI control X O X

Follow-up PID control X O @)

Set the following items on the detail setting window of the limit cycle method which is displayed by clicking the [Details] button.
* Output high limit (AT2MVH)

* Output low limit (AT2MVL)

 Hysteresis (AT2HS)

+ Time-out period (AT1TOUT1) (seconds)

3. The high and low limit values of the manipulated value are repeatedly output.
Even if the value set to AT2MVH/AT2MVL exceeds MH/ML, the manipulated value is output within the range of MH to ML.

4. The manipulated value returns to its original value automatically after auto tuning is completed.

Values for proportional gain (Kp), integral time (Ti), and derivative time (Td) which are calculated by auto tuning are set
automatically.

Point ;>

» PID constants are automatically overwritten after auto tuning.
« Auto tuning stops automatically when an alarm occurs.
* MV output values return to the values at start when auto tuning is completed or interrupted.
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HOperation details of the limit cycle method
® Generation and measurement of the limit cycle waveform

In the AUTO TUNING mode, the PV limit cycle waveform is generated by performing the 2-position ON/OFF operation of MV

output three times.

The 2-position ON/OFF operation is performed under the following conditions.

Control First MV output 2-position ON/OFF operation Remarks
operation
Reverse action WPV < SV HPV > SV + Hysteresis (AT2HS) For operation images, refer to the following
(PN =0) MV = Output high limit (AT2MVH) MV = Output low limit (AT2MVL) examples.
HPV > SV HPV < SV - Hysteresis (AT2HS)
MV = Output low limit (AT2MVL) MV = Output high limit (AT2MVH)
Direct action HPV < SV HPV > SV + Hysteresis (AT2HS) The MV high limit and low limit values at
(PN=1) MV = Output low limit (AT2MVL) MV = Output high limit (AT2MVH) PN = 0 are reversely output.
HPV > SV HPV < SV - Hysteresis (AT2HS)
MV = Output high limit (AT2MVH) MV = Output low limit (AT2MVL)

The PV oscillation waveform data for the limit cycle method at the first 2-position ON/OFF operation is ignored. The oscillation

amplitude Xc and oscillation period Tc are measured by using the PV oscillation waveform data at the second and third 2-

position ON/OFF operations.

Auto tuning ends at the apex of the third PV oscillation waveform.

The setting value is calculated by using SVC (setting value (current)) at auto tuning start.

The hysteresis (AT2HS) functions as a minimum compensation value of the amplitude. Set it in advance according to the

control target so that the oscillation period and oscillation amplitude are measured properly.

[Ex]

PV <SV (PN =0)

Oscillation period Tc

DE— .
I I | I I I [ . Hysteresis
I I | I I I I 1 Amplitude Xc  ~ AT2HS
I | I I | | [
sV ‘ ‘ L L~ J/\ - ‘
| I [ | | | T f *
I I | I I I [
PV I I | | I | [ Amplitude Xc Hysteresis
| | | | | [
I | I I I [ AT2HS
I | I [
| I | [

AT2MVH

AT2MVL

Automatic mode

Auto tuning mode

(1) 1st 2-position operation
(2) 2nd 2-position operation
(3) 3rd 2-position operation
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PV > SV (PN = 0)

Oscillation period Tc

r' s
‘ ‘ ! ) Hysteresis
, Amplitude Xc
| \ AT2HS

sv ‘ ‘ ‘ N AT * v
| ) o~—— f
| | | .
PV ‘ | | Amplitude Xc Hysteresis
: : : AT2HS
| | |
| | |
! | | >
l l :
MV ! | I

| | |

A

AT2MVH | - __ R L Y o
|
|
2d
AT2MVL (Two-position output)
——————— b ———— o _ _ o
| | | R

Automatic mode Auto tuning mode Automatic mode

(1) 1st 2-position operation
(2) 2nd 2-position operation
(3) 3rd 2-position operation

The oscillation amplitude Xc is calculated by measuring and averaging out the plus side and minus side maximum values of
[PV - SV|.

The output range d is calculated by (AT2MVH - AT2MVL) / 2.

@ Calculation of threshold sensitivity and threshold period

The threshold sensitivity (Ku) and the threshold period (Tu) are calculated from the measurement result of auto tuning by the
limit cycle method.

Ku = 4d / (nV (Xc? - AT2HS2))

Tu=Tc

@ Calculation of optimal PID constant

The optimal PID constant is calculated from the threshold sensitivity (Ku) and threshold period (Tu).

Values of the proportional gain (Kp), integral time (Ti), and derivative time (Td) are calculated by using the coefficients
specified for the control type (ATTYPE) shown below.

Control type | Control Control type Proportional gain | Integral time Derivative time | Empirical rule
operation (ATTYPE) (Kp) (Ti) (Td)

Constant-value | PI 1 0.45Ku 0.83Tu 0 Ziegler-Nichols' method

control PID 2 0.6Ku 0.5Tu 0.125Tu

Follow-up PI 3 0.3Ku 1.0Tu 0 CHR method

control PID 4 0.45Ku 0.6Tu 0.1Tu

Ku: Process threshold sensitivity, Tu: Process threshold period

HFine tuning after auto tuning
Fine tuning of PID constants is the same as that for the step response method. (=5~ Page 64 Fine tuning after auto tuning)
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4 DEMONSTRATION MACHINE

4.1 Demonstration Machine Configuration

Hardware configuration

The following describes the hardware configuration of the demonstration machine. The power supply switch is used to supply

power to each power supply module of the programmable controller. The heater is equipped with a thermocouple for
temperature control. The temperature control can be stopped by using the emergency stop button (push-lock and turn-reset
switch).

The operation is performed from the GOT2000.

Front side of the demonstration machine

I RS 1
, (N
(1) > A —
| 58 )
: . BB |
X
o O+®
[l [l 00000000+——+—(7)
ol =4 Y0
)
R (8
SO I JHTE
ol 44 Y0
| — ]
Left side Right side
|
g [« 10
O[] J
ket
g
(9)——»@ al T "
(=]
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No. Name Product model

1) Slave station Power supply R64RP
CC-Link IE Field Network remote head module RJ72GF15-T2
DC input module with diagnostic functions RX40NC6B
Transistor output module with diagnostics function RY40PT5B
Contact output module RY10R2
Channel isolated thermocouple input module R60TD8-G
Channel isolated digital-analog converter module R60DA16-G
Channel isolated analog-digital converter module R60AD8-G
Base unit R38RB-HT

(2)(3) Master station system A (redundant) Power supply R61P

Master station system B (redundant) Process CPU"" R32PCPU

Redundant function module R6RFM
Ethernet module™ RJ71EN71
CC-Link IE Controller module™ RJ71GF21-SX
CC-Link IE Field module™? RJ71GF11-T2
Base unit R35B

4) Heater — —

(5) Power supply switch — —

(6) Emergency stop (temperature control stop) — —

(7) LED (lighting every 10ms) — —

(8) GOT2000 GT2705-V —

9) Main power supply — —

(10) Main breaker — —

(11) Outlet (100V, 2 ports) — —

*1  The redundant function is supported in the firmware version 4 or later.

*2 The firmware version 12 or later is used when using functions compatible with the redundant system.
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System configuration

The following describes the system configuration of the demonstration machine. The redundant system (master station) is
configured with the slave station and the CC-Link |IE Field Network redundant lines.

The demonstration machine is operated from the personal computer (monitor tool) and GOT2000 via Ethernet. The CC-Link
IE Controller Network is used to read the status of the other system.

In this exercise, GX Works3 version 1.047Z will be used for module configuration and program creation, and PX Developer
version 1.50C will be used for monitoring the process control system.

——| Monitor tool

= GOT2000

—

[Areesmnrosa s =)
B AR AR s VAR

Ethernet station
No.10 Ethernet
[ (192.168.3.10) _ Network No.3 N
CC-Link IE Controller Network
Network No.2
School_Master
CC-Link IE Controller CC-Link IE Controller
Ethernet station Control station Ethernet station Control station
No.1(192.168.3.1) Station No.1 No.2 (192.168.3.2) Station No.2

Master Master
i station station ;
| System A System B |
CC-Link IE Field
| CC-Link IE Field Tracking cable Master station !
: Master station Station No.0 '
Station No.0 i
CC-Link IE Field Network

School_Remote Network No.1

CC-Link IE Field CC-Link IE Field

Slave station Slave station

Station No.1 Station No.1

Slave station

Configure the TCP/IP setting to set the IP address of the personal computer to 192.168.3.10 in advance.
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4.2 Wiring the Demonstration Machine
Ethernet

This section describes the wiring for Ethernet.

1. Connect an Ethernet cable to "P1" of the RI71EN71 of the master station system A.

This Ethernet cable is connected to the hub inside the demonstration machine, through which the master station system
A and system B, GOT2000, and personal computer are connected.

= -

Ethernet cable

Master station
System A

Master station
System B

RJ71EN71

2. Inthe same way, connect an Ethernet cable to "P1" of the RJ71EN71 of the master station system B.

s
: -
e petra)
o -

Ethernet cable

Master station
System A

Master station
System B

Point}3

A hub is installed inside the demonstration machine. Connect the Ethernet cable to the hub in advance, and
route the cable through the hole located on the front of the demonstration machine and pull out the connector.
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CC-Link IE Controller Network

This section describes the wiring for CC-Link IE Controller Network.

1. Connect "IN" of the RJ71GP21-SX of the master station system A and "OUT" of the RJ71GP21-SX of the master station
system B with an optical fiber cable.

Optical fiber cable

Master station
System B

Master station
System A

RJ71GP21-SX RJ71GP21-SX

2. Connect "IN" of the RJ71GP21-SX of the master station system B and "OUT" of the RJ71GP21-SX of the master station
system A with an optical fiber cable.

Optical fiber cable

Master station
System B

Master station
System A

RJ71GP21-SX RJ71GP21-SX
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CC-Link IE Field Network

This section describes the wiring for CC-Link |IE Field Network.

1. Connect "P1" of the RI71GF11-T2 of the master station system A and "P1" of the RU72GF 15-T2 of the slave station with
an Ethernet cable.

RJ71GF11-T2

Master station
System B

Master station
System A

Ethernet cable

Slave station

RJ72GF15-T2

2. Then, connect "P1" of the RJ71GF11-T2 of the master station system B and "P1" of the RJ72GF15-T2 of the slave
station with an Ethernet cable.

RJ71GF11-T2

[o=]

Master station
System B

Master station
System A

Ethernet cable

Slave station

RJ72GF15-T2
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Redundant function module

This section describes how to wire the redundant function modules.

1. Connect "IN" of the R6RFM of the master station system A and "OUT" of the R6RFM of the master station system B with
a tracking cable.

R6RFM R6RFM

Master station
System B

Master station
System A

Tracking cable

2. Connect "IN" of the R6RFM of the master station system B and "OUT" of the R6RFM of the master station system A with
a tracking cable.

R6RFM

Master station
System B

Master station
System A

Tracking cable
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4.3 Procedure for Starting Up the Demonstration
Machines

Overview

The following table lists two procedures for starting up a redundant system.

Start-up procedure Description

Starting up both systems at a time Prepare both systems and follow this procedure to start up both systems as a redundant system when the systems
are powered on. [Z=~ Page 75 Starting up both systems at a time

Starting up the systems one by one Follow this procedure to start up a control system first to perform controls, and then start up a standby system to

build a redundant system.

+ Debugging before operation can be performed with only one system.

* If one system has failed and the system is powered off before module replacement, powering on this system
again starts up only this system.

For details, refer to the following manual.

L1 MELSEC iQ-R CPU Module User's Manual (Application)

Starting up both systems at a time

1. Installing batteries
Install a battery to the CPU module of each system. (Ll MELSEC iQ-R CPU Module User's Manual (Startup))

2. Inserting extended SRAM cassettes and SD memory cards

Mount an extended SRAM cassette and insert an SD memory card to the CPU module of each system as needed. (L]
MELSEC iQ-R CPU Module User's Manual (Startup))

Do not power off or reset the CPU module, or remove an SD memory card during an access to the SD memory card.

3. Mounting modules and connecting cables
Mount modules on the base unit, and connect cables. Use modules of the same model, and mount them on the same slots on
each base unit. (L1 MELSEC iQ-R Module Configuration Manual, I=~ Page 71 Wiring the Demonstration Machine)

4. Powering on the system

Check each system for the following and power on the systems.

» Wiring to the power supply module is correct.

» Power supply voltage is within the specified range.

» The CPU module is in the STOP state.

Check that the following LEDs turn on after the system is powered on.
* Power supply module: POWER LED

* CPU module: READY LED

* Redundant function module: RUN LED

In step 4, the ERROR LED of the CPU module flashes and the ERR LED of the redundant function module turns on. Proceed
to the next step.

5. Connecting a personal computer and the CPU module
Start an engineering tool installed on a personal computer.
Connect the personal computer to the CPU module of one system.

6. Initializing the CPU module

Initialize the CPU module using the engineering tool. (L1 MELSEC iQ-R CPU Module User's Manual (Startup))
After initialing the CPU module, connect the other CPU module and the personal computer.

Initialize the CPU module in the same way.
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7. Setting parameters

Set system parameters, CPU parameters, and module parameters.

+ To execute functions accessing the SD memory card, set memory card parameters as well.
» To mount an intelligent function module, set intelligent function module parameters.

Pointp

Users can set system parameters by reading the actual system configuration to the module configuration of
the engineering tool.

8. Creating a program
Create a program with the engineering tool. After creating the program, convert the program and save the project.

9. Writing the system A/B setting
Set the system A or B with the engineering tool. (=5~ Page 254 System A/B settings)

10. Writing data to the programmable controller
Write the set parameters and created programs to both systems with the engineering tool. (==~ Page 108 Writing a Project)

11. Resetting the CPU module

Restart both systems with either of the following methods.
» Powering off and on the systems

* Resetting the CPU module

12. Checking the LEDs
Check that the LEDs of the CPU module and redundant function module are in the following states. The CARD READY LED

status depends on whether an SD memory card has been installed to each CPU module or not.
* LEDs of System A « LEDs of System B

R6RFM R6RFM
RO8SPCPU RUN ERR RO8SPCPU RUN ERR

READY —_— READY

ERROR A= -CTRL ERROR A [CTRL

PROGRAM RUN svs[; [ spy PROGRAM RUN svs[o. [ sy
USER USER BACKUP

SEPARATE

BATTERY I BACKUP BATTERY I
CARD READY SEPARATE CARD READY
CARD ACCESS MEMORY COPY CARD ACCESS MEMORY COPY
FUNCTION —INK= FUNCTION —INK=

L ERR L ERR

When an error has occurred, the following LEDs are on. Check details of the error with the engineering tool and eliminate the
error cause.

+ CPU module: ERROR LED (L1 MELSEC iQ-R CPU Module User's Manual (Startup))

« Redundant function module: ERR LED, L ERR LED (L1 MELSEC iQ-R CPU Module User's Manual (Application))

To start up the system when the data logging function is used, refer to the following manual.

L1 MELSEC iQ-R CPU Module User's Manual (Application)

13. Executing the program

Power off both systems. Set the RUN/STOP/RESET switch of the CPU module of each system to the RUN position and

power on both systems.
Check that the PROGRAM RUN LED of the CPU module of the control system turns on.

Pointp
Individually setting the RUN/STOP/RESET switch of each CPU module to the RUN position with the CPU

module powered on causes a continuation error due to the operating status mismatch and the error is
detected in the standby system. Therefore, to start up both systems simultaneously, performing step 13 is
recommended.

14. Monitoring the program
Check that the program operates normally using the engineering tool.
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4.4 Operating the Demonstration Machine

This section describes details of the exercise performed on each screen and how to operate each screen.

The demonstration machine is operated from the GOT2000 (GT2705-V).

Write Master_forGOT.gx3 to the Process CPU, R32PCPU, and Remote_forGOT.gx3 to the remote head module, RJ72GF15-
T2, in advance.

(=5~ Page 108 Writing a Project

Screen transition

The following shows screen transition of the GOT2000.

[Top screen (English)] [Top screen (Japanese)]
| o

Py @ | @] A et
Cramaes sor we Berer ‘)_mm, Frpp——y - ‘%{
MELSEC i(Q-R : MELSEC iQQ-R

PROCESS/REDUNDANT SYSTEM | Language switch (EN < JA) | SHE.CE(EVRAFA

m g
==

[MENU screen] Same as English version

n

‘ System Corfiguration

(System Monitor) frocessiGontzol
—— e
—— (T

stem Configuration
e o / \

Tracking Transfer

Auto Memory Copy.

Process Control
Online Module Change
Number of Outout ON Times.
Itegration

—t—

AVl

[To each screen]
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Basic operations

The following describes the basic operations of the demonstration machine.

Lamps/buttons

Item

Description

System A/B indicator lamps

System A control System B control

Indicates whether the current control system is system A or system B. The lamp for the current control
system is on.

[ALARM] button

Normal Error

(Flashing)

Flashes in red if an error occurs. Touch the button to display the alarm screen.
The button color changes to black when the alarm is cleared.

For details on the alarm screen, refer to the following.

=5~ Page 79 Alarm screen

[BACK] button

Moves back to the previously displayed screen.

[TOP] button

Moves to the title screen.

Language selector

S

Switches the language of the GOT2000 between Japanese and English.
The default language is Japanese.
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Alarm screen

This section describes how to operate the alarm screen. On the alarm screen, alarms that have occurred can be checked and

reset.

The alarm screen consists of the process alarm screen and system alarm screen. Alarms regarding process control (such as
sensor errors) are displayed on the process alarm screen, and alarms that have occurred on the Process CPU and GOT2000
are displayed on the system alarm screen.

The process alarm screen is displayed by default when transitioning to the alarm screen.

LARM

Btatus Alarm Contents locurrence Recovered
=g dvstem Alarm is occurring. 02/03 16:34 - « 1
Rstr TICOO1 SEA Sensor Error 02/03 16:34 02703 16:42

2) € (4) )
No. Item Description
(1) Alarm display Displays existing alarms.

« Alarms that have not been reset are displayed in red.
« Alarms that have been reset are displayed in blue.

(2) [PROCESS ALARM] button Moves to the process alarm screen.
On the process alarm screen, alarms regarding process control (such as sensor errors) are displayed.

3) [SYSTEM ALARM] button Moves to the system alarm screen.
On the system alarm screen, errors that have occurred on the Process CPU and GOT2000 are displayed.

(4) [ERROR RESET] button Resets the alarms that has occurred.

This operation resets both process alarms and system alarms. Therefore, errors that have occurred on the CPU
and other modules are also cleared.

The display color of the alarms that have been reset changes from red to blue.

(5) [DELETE] button Deletes alarms that have been reset (displayed in blue).
If the [ALARM] button flashes red, it changes to black when all alarms are deleted.
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Details of each screen

This section describes details of the exercise performed on each screen and how to operate each screen.

The following six screens are used in this exercise, which can be accessed by touching each button on the MENU screen.
[=5~ Page 81 System configuration (System monitor) screen

[=5~ Page 82 Process control screen

[Z= Page 86 Tracking transfer screen

[=5~ Page 87 Online module change screen

[=5~ Page 88 Auto memory copy screen

(==~ Page 89 Number of output ON times integration screen

System Configuration

{Systern Monitor) Process Control

Tracking Transfer Online Module Change

Mumber of Cutput ON Times
| Auto Meman Copy ' mtegrgtim
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System configuration (System monitor) screen

This screen can be displayed by touching the [System Configuration (System Monitor)] button on the MENU screen.
The configuration diagram of the redundant system is displayed on this screen. The Process CPU and remote head module

LED status, and the network status are also displayed.

This screen can be projected via a projector to describe the redundant system configuration and to demonstrate system
switching operation and standby system diagnostic function. (The network error detection function for the standby system is
achieved through "programs executed in both systems and standby system data read via the CC-Link IE Controller".)

. -
onered CFFs-

b= Failed i

iigh reliabi

a] 1M L
_Communication

o Errar

SYSTEM
MOMITOR

@)

No.

Item

Description

()

CPU LED indication (master station)

The LED indication status of the following modules can be checked.
* Process CPU
* Redundant function module

2

CPU LED indication (slave station)

The LED indication status of the following module can be checked.
* Remote head module

®)

CPU error

Displayed when any of the following errors occur in the master station.
* Process CPU stop error
» Power-off/reset state

4)

Network status

If any of the following network cannot be communicated with, this message is displayed on the network
where an error was detected.

* Ethernet

» CC-Link IE Controller

+ CC-Link IE Field

* Tracking

®)

[System Switching] button

Switches the system.
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Process control screen

This screen can be displayed by touching the [Process Control] button on the MENU screen.

Temperature control using a heater can be performed on this screen. The heater is equipped with a thermocouple and inputs
a temperature measured value to CH1 of the R60TD8-G of the slave station and outputs a 24V signal from CH1 of the

RY40PT5B to perform time proportional control.
(1 )

Contral

2 4 DEMONSTRATION MACHINE
8 4.4 Operating the Demonstration Machine



« Temperature control program

SEL
TICOO _FE P DUT VEFT 1 5 r o ]
INT_TO_REAL bHA_2PIDH_ M+ DUT v BPT _ -
|: W1050 ]— N PYM MWVN LIMKIM MVED INO MV cutput
Temperature input = CASIN CASOUT —l— MWD MWEN ( [1] — i Qort
il
=200—1200°C P CMPIN CASOUT.T L) MVE2 DOutput selezgtion circuit
PYD CMPIN FY.CMPOUT Mz MvE3 o ”‘hpe”;"‘:': g”ﬁ”"‘
MVD CMPIN MWD CHMPOUT M3 MVE4
:?;?SGJS:?_ MVD GAININ MV CMPOUT M4 MVES
|: TICO0 Py ]— PwiM CASOUT M _CMPIN ME MBS
19
ADWAMNCE PTHEND MV_TREIMN MG MVET
INITSTART LIMKOUT FID mnlr\%\gwerahm I M7 LINKOUT
24
LIMEIN
20
No. Item Description
(1) [HEAT] button Turns on the temperature control function. This switch must be turned on first before executing temperature control.
This switch will be interlocked if any of the following events occur.
» Temperature high high limit (TC temperature 80°C or higher)
» Communication error (Ethernet, CC-Link IE Field)
« Thermocouple disconnected
* During online module change (R60TD8-G, RY40PT5B)
(2) [STOP] button Turns off the temperature control function.
3) [Control Panel] button Moves to the control panel screen.
On the Control Panel screen, the temperature control function can be turned on/off, and the faceplate can be operated.
(4) [Trend Graph] button Moves to the trend graph screen.
The temperature control trend graph is displayed on the trend graph screen.
(5) Faceplate The "TIC001" and "PGS001" faceplates are displayed.
For details, refer to the following.
=~ Page 84 "TIC001" faceplate
=~ Page 85 "PGS001" faceplate
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H"TIC001" faceplate

No. Item Description
1) Alarm display Indicator of any alarm that occurs turns on
(2) Mode selector Switch the control mode (CASCADE, AUTO, MANUAL). The current mode is indicated in red.

+ CAS: CASCADE mode
* AUT: AUTO mode
* MAN: MANUAL mode

3) PV value Displays the current PV value.

(4) SV value Displays the current SV value.
The SV value can be changed in AUTO or MANUAL mode.

(5) MV value Displays the current MV value.
The MV value can be changed in MANUAL mode.

(6) [Detail] button Moves to the TIC001 tag tuning screen.

Touch the [Detail] button on the "TIC001" faceplate to move to the tuning screen.

Touch the [SETTING] button to move to the setting screen, and touch the [TUNING] button to move to the tuning screen.
For details on the operation method, refer to the following.

[T PX Developer Version 1 Operating Manual (GOT Screen Generator)

Tuning screen Setting screen

TICO01 Detal

Pode Suttivg, Nlern Settivg

TUNING = il

AOCTNEN  SETTING
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H"PGS001" faceplate

Py Start S0 Gtart |

No. Item Description
(1) Alarm display Indicator of any alarm that occurs turns on
(2) Mode selector Switch the control mode (AUTO, MANUAL). The current mode is indicated in red.
* AUT: AUTO mode
* MAN: MANUAL mode
3) PV value Displays the current PV value.
(4) SV value Displays the current SV value.
The SV value can be changed in AUTO or MANUAL mode.
(5) STC value Displays/changes the current step.
(6) T value Displays/changes the current elapsed time.
(7) [Detail] button Moves to the PGS001 tag tuning screen.

Touch the [Detail] button on the "PGS001" faceplate to move to the tuning screen.

Touch the [SETTING] button to move to the setting screen, and touch the [TUNING] button to move to the tuning screen.

For details on the operation method, refer to the following.

L1 PX Developer Version 1 Operating Manual (GOT Screen Generator)

Tuning screen

“TUNING-

[ 1 m— et
o =B

smo

it Bt

TUNING SETTING

Elapsed Time £9sec
ata 0sec

Setting screen

oL
=t

[E]® To Jel® T w |
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Tracking transfer screen

This screen is displayed by touching the [Tracking Transfer] button on the MENU screen.
On this screen, the tracking transfer capacity can be switched and each scan time can be measured.
The current scan time value is the tracking transfer time plus the program execution time.

= (1)

= (2)

= (3)

No. Item Description

(1) Tracking Transfer Capacity Switches the tracking transfer capacity to the value indicated on the button.
The currently selected setting is indicated in green.

(2) Scan Time Displays the current scan time.
3) In Q Series (Reference) Displays a theoretical scan time of when transferring the current tracking capacity in the Q series.
86 4 DEMONSTRATION MACHINE
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Online module change screen

This screen is displayed by touching the [Online Module Change] button on the MENU screen.
On this screen, select the module to be replaced in the slave station and the procedure to replace that module is displayed.

M
No. Item Description
(1) Head module LED indication Displays the LED status of the remote head module.
(2) Module button Touch the module where an online module is to be replaced and the procedure to replace that module is

displayed.

The [NEXT] or [END] button is displayed at the bottom right of the replacement procedure screen.
« Touch the [NEXT] button to display the subsequent procedure of replacement.

« Touch the [END] button to finish the replacement.

Touch the [CANCEL] button to return to the Online Module Change initial screen.
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Auto memory copy screen

This screen is displayed by touching the [Auto Memory Copy] button on the MENU screen.

The auto memory copy operation is displayed on this screen. This function is useful when the actual module LED indicators
cannot be visually checked.

During the memory copy, the MEMORY COPY LEDs of the redundant function modules flash.

module replacement

YRESET
ition

Tracking cable

M 2
No. Item Description
(1) CPU LED indication Indicates the LED status of the CPU module.
(2) Memory copy in progress Indicates that memory copy is in progress.
88 4 DEMONSTRATION MACHINE
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Number of output ON times integration screen

This screen can be displayed by touching the [Number of Output ON Times Integration] button on the MENU screen.
On this screen, the number of output ON times of the output module (RY40PT5B) with diagnostic functions is counted.
For channels where the alarm is valid, an alarm is issued if the total value exceeds the threshold.

% Invalid

4) 5) 2) (3) Q) 2) (3)
No. | ltem Description
(1) | Total Displays the number of output ON times integration value for each channel.
(2) | Threshold Set the threshold count for issuing an alarm for each channel.
Touch the entry field to display the keypad and enter any value.
* Touch the [WRITE] button to apply the changes to the programmable controller. Changes will not be applied if this button is not pressed.
(3) | Alarm Switches the alarm status (valid/invalid) for each channel.
Touch this area of each channel to switch the alarm status.
* Touch the [WRITE] button to apply the changes to the programmable controller. Changes will not be applied if this button is not pressed.
(4) [RESET Resets the total value of the selected channel.
COUNTER]
button
(5) [WRITE] Writes the settings of "Threshold" and "Alarm" to the programmable controller.
button * The settings of "Threshold" and "Alarm" will not be applied to the programmable controller until the [WRITE] button is touched.
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5 CREATING A PROCESS CONTROL PROGRAM
USING GX Works3

This section describes the procedure for creating a process control program for temperature control that use PID control using

GX Works3 and the redundant system.

5.1 Operation

Create a process control program for temperature control that use PID control using GX Works3.

1. PD (two-degree-of-freedom advanced PID) control is used for temperature control to reach the target temperature set
by the PGS (program setter). The MV value for PID control is converted to the ON/OFF signal by DUTY (time
proportioning output).

2. Program operation values in the CPU module are output from the master station and input to the slave station via the
CC-Link IE Field Network.

3. The heater temperature data is input to the temperature input module (R60TD8-G) in the slave station, and the ON/OFF
signal is output from the output module (RY40PT5B) to the heater.

Temperature monitoring/setting/auto tuning

Master station

)

Slave station

I
Input temperature data (PV) Ry - o T T : Output a manipulated value (MV)
from the thermocouple to MELSEC IQ-R redundant system from the RY40PT5B: CH1 to the

the R60TD8-G: CH1. Thermocouple (demonstration machine heater) heater.

A

Temperature range: 0 to 100°C
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5.2

Setting Parameters

When creating a process control program, the file register to be used must be common to all programs.
Open the "School_Master_base" project, and set the file register.

Pointp

In this exercise, the "School_Master_base" project in which the redundant system parameters relevant to the

demonstration machine are already set is used to create a process control project.

Operating procedure

Navigation

1. Double-click

R32PCPU CPU Parameter

F B2

/=] Name Setting

TF) Operation Related Setting
Intarrupt Sattings

- File Setting

izl Valus Setting
: I
Menflly/Device Settirg
= n

Setting

itial Value Reflection Setting
o Setting for Device Data Storage

Register Soting
=) Use Or Not Setting
- Gapacity

" File Name

Use Common File Register in All Frograms

32 K viiord
MAIN

Target Memary
Setting of Device hitial Value Use Or Not
- Global Device Initial Value File Name
) Label Initial Value Reflection Setting

Data Memory
ot Use

- File Setting for Device Data Stor:
11 Use Or Not Setting

Label Initial Walue Reflection 5521
- Gapacity

3. Set the parameters

2. Select "File Setting"

<

Set it to use the file register

TEVE TORE

Ttem List  Find Result

Check. | ‘ Restore the Default Settines |

v

e

MELSOFT GX Works3

Are you sure you want to set the file register to the all points

! latch (2)7

5. Click

Yes ||

Mo

1. Double-click "CPU Parameter” on the
Navigation window.

2. Select "File Setting" on the list of setting
items.

3. Configure the "File Register Setting" as
follows.
[Settings]
Use Or Not Setting: Use Common File
Register in All Programs
Capacity: 32 K Word
File Name: MAIN

4. Click the [Apply] button.

5. Click the [Yes] button.
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Precautions

Options x
15 Project B S e ~
/) Program Editor File Register: ZR
T Other Editor Start 0

= End 32767
as . Bl In en L
{#y Find/Replace Points 7
ﬁ Monitor Start 0
&8 Online End 6
E Convert B Tag FB
Maximum Mumber of Tags 100
B PX Developer Monitor Tool Interaction
Program Change -
: = Limit the number of characters for tag name and « Yes |Z| v
g + Racnl
Process Control Extension Setting
i, Intelligent Function Module
E iQ Works Interaction
Import... Export...
Back to Default Back to User Default Set as User Default Cancel

For School_Master_base, the process control program uses the 32K word file register, as shown in [Options] = [Process
Control Extension Setting] = [System Resource] = [File Register: ZR].
Therefore, set the file register capacity to 32K words or more.
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5.3 Registering Tag FBs

Register tag FBs to be used in the process control program.

Tag FBs are function blocks containing tag data (such as PV, SV, MV, P, |, D) for process control. Each tag data is assigned
130 words starting from the start device registered in the tag FB setting.

Operating procedure

1. Click the [Tag FB Setting] icon (& ) on the
Online Debug Diagnostics Tool Window Help toolbar

XLhwnRREs s SSFRAE o
§1||1_74;3|3?|l%,|?q. BH = [ =K 2. Select [View] — [Toolbar] —

[Process Control Extension] to
display the button.

2. Setthe tag names as follows.

Tag FB Setting

il <Filter> Maximum Humber of Taes . Check. [Settlngs]
Mo Tae Hame Tae FE Tuvpe ‘ Tae Tvpe Structured Data Twpe FB Ihstance Mame NO1 B TICOO1
1 |TIG001 (] TICO01_FB
2 |PGS001 = PGS001_FB N0.2: PGSOO1
4 ? E
5 Ll
§ L

|

[[2_ Set tag names E
: Ll
11 =
12 =
13 ()
14 [
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3. Click the @ button in the "Tag FB Type"
column for No.1.

4. When the tag FB type selection window is
displayed, open the "Manufacturer-supplied
FB" tab and select "M+M_2PIDH_".

5. Click the [OK] button.

6. Inthe same way, click the & button in the
"Tag FB Type" column for No.2, and select
"M+M_PGS2_".

a 7. Click the [Apply] button.

<Filter> | Mazximum Mumber of Taes..
No Tag Name Tag FB Type g Tag
7T < 3. Click
2 |pasom =
3 =
4 Select Tag FB Type |
5
3
d 4. Select"M+M_2PIDH_"
[
9 |
10 =
1 ]
12 =
12 ]
14 (]
15 =
16 |
17 =
18 |
19 =
P
20
22 =
28 |
24 =
26 |
<
5. Click
Tog B Sting
P | e Namberof Taes. Ghecl.
W Tox e Toe 7B Type Tex Typo | Siotred Dafa T | FE etarce Nare | Isbl o of Schred Do Type | Pesid Doves Gt
1 TIc00n MeM_2PIDH_ [ 2PIDH MTH_2PIDH TIG001.FB o001 ZR3000
2 pason MM PGS [ Pas2 MeTH_PGS2 PGS001FE PGSO01 2ZR3130
3 ] ZR3260
. O zraam
5 = 2ZR3520
5 B 2ZR3850
7 ] ZR3780
o | O 2R
3 = ZRI04D
1 B ZRe170
n ] ZR4300
[ 2| = ZRutan
1 = ZRe580
it B ZRe630
15 ] ZR4820
i = ZR4950
17 = ZR5080
18 o ZRE210
19 5| 2ZRE340
N O E
21 = ZR5600
2 o ZRE730
23 B ZR5860
2% O ZR5990
% O
<
7. Click
MELSOFT GX Works3

Setting content for Tag FBE Setting will be applied to the one
for Global Label Setting.
Are you sure you want to continue?

8. Click

Mo

8. Click the [Yes] button.
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Py x] 9. The tag FBs are registered on the
Navigation window.

Mavigation

" T B Al

= gy M_PFBLIB
caj M+P_MCHG

caty M+P_IN

) M+P_ENG

-y M+P_SQR

“uy M+P_TPC

- M+P_FG

-y M+P_LLAG

- M+P_IENG

cij M+P_PHPL

catj M+P_2PIDH_

ca M+P_OUT3_

“aj M+M_2PIDH_

caj M+P_PGS2_

cu M+M_PGS2_

(x|

=

(e

e

=

=

(x|

=

=

(e

=

=

(=]

B £r, Parameter

Point >
When "M+M_2PIDH_" and "M+M_PGS2_" are registered, function blocks referenced by these tag FBs are

also added.

5 CREATING A PROCESS CONTROL PROGRAM USING GX Works3
5.3 Registering Tag FBs 95



96

5.4 Programming

Create a process control program using the FBD language.

Creating a new program file

Create a new program file. In this exercise, a scan-type FBD program file will be created.

Operating procedure

1. Select "Add New Data"

T |7 | KA

Program Setting...

Expand/Collapse Tree

MNew Data
Basic Setting
Data Type ) Program Block
(Data Name) ProgPoul
Detail Setting
Program Configuration
Program Language il FBD/LD
Inherent Property
Execution Interval Each Scan
Phase 1
Program file
Execution type Scan

Program file for add destination PROCESS

?

2. Specify options | | 3, Click Cancel

' o

5 CREATING A PROCESS CONTROL PROGRAM USING GX Works3
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1. Right-click "Scan" on the Navigation window,
and select "Add New Data".

2. The "New Data" window appears. Configure
the settings as follows.
[Settings]
Data type: Program Block
(Data Name): Any name
Program Language: FBD/LD
Execution type: Scan
Program file for add destination: New file name

3. Click the [OK] button.



'Nawgalmn 1% LR SN TECSE 1) ProgramBody : ProgPou’ [PRG].. X m 4' A new program flle iS CreatEd on the
2 Navigation window, and the sheet is displayed.

B “'= Navigation

5. Right-click the created program file on the
Navigation window, and select "Properties”.

Mavigation

ﬁ

guration

Add New Data...
MNew Folder Ctrl+Shift+N

Ins

2y Copy Data Ctrl+C

Delete Data Del
Rename F2
Sort 3
Check Syntax

Program File Setting...

Expand/Collapse Tree

5. Select "Properties”
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6. The "Properties" window appears. Select "Yes"

p rl X n H n
roperes for "Use the process control extension".

General Comment

B Data Name 7. Click the [OK] button.
Data Name PROCESS
Title 6. Se|eCt "YeS" L
Last Change 1

B Detail *
Type Program File

Inherent Property
Use the process control extension RS E

Use the process control extension
Using process control function blocks in FBD/LD editor is enabled if 'Yes' is

selected.
7. Click oK Cancel
'Navigatmn B x 8. Fora program file with the process control
O |50 | 8 | Al 5 extension enabled, the icon background is
displayed in light blue.
Point}§

Only FBD/LD programs can be used for process control programs.
Also, for the scan execution type, only one process control program file can be created.
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Programming using the FBD language

This section describes how to create a program in the FBD language using GX Works3.
This example will describe the procedure for creating a program in the same way as creating a temperature control program

that uses PID control.

Adding variable elements

Operating procedure

: : : 1. Move the cursor to a position where a
View Online Debug Diagnostics Tool Window Help .
program element is to be added.

- %EEH|W@EEQ|5EE-@E5 2. Click the [Variable] icon (| ) on the toolbar.
B B 25 | B D EBE .

41

B ot W Wk W S W bl o i [ 6 [ | Point/” Or, select [Edit] = [Add Element]
4] ProgramBody : ProgPou [PRG].. X A = [Variable] from the menu bar.

2. Click

%

View Online Debug Diagnostics Tool Window Help

3. The program element appears at the cursor

. : position.
. =IE 36 5 e | e R | mEaEARS | e &‘ Double-click the added program element.

00| |3 % | 5 | B [ dor I EEE Ak

gt RN LGN (T EC R 14 ProgramBody : ProgPout [PRG]... X

XaMhe
H 3. Double-click

%
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View Online

Debug Diagnostics

Tool

Window Help

4l

|6 (T e o | B B B o | B R |

o | o | B 2

|§?|mg'|?ﬂ' =

ﬂ ProgramBoedy : ProgPoul [PRG].. X

EIEEA AN

View Online Debug  Diagnostics

4. Enter"D11"

Vv

Tool  Window Help

v/ | £ 36 B 7 e o | O} B B

SElsaRRRARREAxSRARRAAd W

&) ProgramBody : ProgPou [PRG.. X

REAL PV Filter Coefficient Process Variable

REAL PV High High Linit Alarm Value
REAL PV HighfLow Linit Alsrm Hysteresis

ineering Value High Limit

REAL PV Engineering Value Low Limit
Setong.

IMEEA A R R DT EDe®E| o R YRS

5. Add other elements

4.

Enter "D11" as the device name.

"D11" will be used as the storage location of
temperature data input from the
thermocouple.

Repeat steps 4, through 3 to add
variable elements "D2.0" and "TIC001.PV".
"D2.0" is the output to the heater, and
"TIC001.PV" is the label assigned to
TIC001 measurement value (PV).

Both a device name and a label name can be used for a variable element.

100
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Adding a tag FB element

Operating procedure

View | Online Debug Diagnostics Tool Window Help

1. Select [View] = [Docking Window] =

Toolbar
v Statusbar

Color and Font...

: ProgPou PR, >

Docking Window 2 EEE Navigation

Zoom » | |Bll Connection DestinNgn
Switch Display Language... I IF Element Selection
Multiple Comments Output

View Online Debug Disgnostics Tool Window Help.

B |52 % |

Mo RRES 3 ISIRME ST A5 550 R
B ETAS [ AE AR EYE A O U
5] ProgramBody:ProgPout [PRGL. X

2. Select "Project"

&%

[Element Selection] on the menu of the
engineering tool.

When the Element Selection window is

displayed, select "Project" from the "Display

Tool Window Help

%

SuNsFARERRASSREIR QA o
EEIAR o[ b Ak A HE Y S A S| 6 6 B D @ B O 6%
) ProgramBody:ProgPout [PRGL. X

o

Puchen

PosEN

VRGN

Lim100”

Drag and drop

[ o Target" drop-down menu.
X¥Mme L= A X | i
( . = . o mom
e 3o 3. Select "TIC001_FB" from the "Tag FB"
— I section, and drag and drop it to the sheet.
— 3. Drag and drop

4. Inthe same way, select "PGS001_FB" and

drag and drop it to the sheet.

Bl 9w X
Diply Target:

Project

PGS001 FB
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Preparing other FB elements

HEProcess control FB element

Operating procedure

View Online Debug Diagnostics Tool Window _Help

o ReaRRE a NaRRRERE A8 5 BB @A - [

1. Select "All"

= e A S sl = T O L O T R A Rl T 1= )

4 ProgramBody : ProgPou [PR... X

2. Drag and drop

2%

Label Name

Registersd
Destination

Clags

Constant

Comment

Undefined Label Registration

Mot defined as global label orlocal labe,
Pleasesetnewlabelinformationto beregisterad.

fv_p_oury seT_1

Label Setting Information
Local Label{ProgPou1)

VAR

DataType  |M+P_DUTY_8PT_ |

] Openthelabel editarand
set thelabel details after registering label information.

3. Click

1 02 5 CREATING A PROCESS CONTROL PROGRAM USING GX Works3
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1. On the Element Selection window, select "All"
from the "Display Target" drop-down menu.

Select "M+P_DUTY_8PT_" from the "Control
Operation FB" tab under "Process Control
Function Block", and drag and drop it to the
sheet.

3. The "Undefined Label Registration" window
appears. Enter a label name and click the [OK]
button.



EStandard FB element

Operating procedure

View Oniine Debug Disgnostics Tool Window Help

i ;IEBSEBEEHN\WWWQu\”ﬂﬁﬂﬂ\ﬂ%\%"E\E.F'a\ﬂ\@la‘ﬂ"m

Bo|D285 Tk [DREs FHE HE 3k 3k HE A 3 4o 6D B O @

TsTaT Lo §

1. Drag and drop

L (¥ X

Diply Target: a ~
FINTTOBD  Convent NTiypedsta ~
FINTTOBDE  Convert INT bype dota

FINTTOBTAR  Outputlown bitof IN

FINTTOBITARRE  Output lown bitof IN

FNTOB00L  Convert NType data
FFINTTOBOOLE  ConvertINT type dota
FINTOONT  Convert INTtype dota
FINTIOONTE  Convert INTtype data
INTTODWORD _ ConvertINT type dta
3 INT_TODWORD.E  ConvertINT type dota
FINTTOLREAL  Convert INTtype data

JF INTTOREAL ConvertINT ype data

INT_TO_REAL
(0 Output

type datathatinput o nput
REAL type data and output rom
bled

e o input variable 2 INTtype
dta

‘ POU List [ Favorites | History | Module | Library

Select "INT_TO_REAL" on the "Type
Conversion" tab under "Standard Function/
Function Block", and drag and drop it to the

Point ;>

Function blocks can be searched by entering any character string in the search box on the Element Selection
window and clicking the [Previous]/[Next] icon.

Element Selection

qx

duty

ET

L~ |2 0 X |

& M+P_DUTY_8PT_

Display Target: All ~
Control Operation FB ~
B M+P_LLAG Lead-Lag
B M+ Integration
& M+PD Derivative
lj M+P_DED Dead Time
B M+P_LIMT High/Low Limiter
B M+P_VLMT1 Variation Rate Limiter 1
I M+P_VLMT2 Variation Rate Limiter 2
1} M+P_DBND Dead Band
I M+P_BUMP Bump-less Transfer
B M+P_AMR Analog Memory

&Points Time Proportir ,,

M+P_DUTY_8PT_

For the input value, exccute processing as output
ON time conversion, and output in bit. Phase of
output cycle is adjusted automatically to inhibit
peak current.

POU List [Favorites | History | Module | Library |

Connecting elements

Operating procedure

1. Connect pins of each program element as

View Online Debug Diagnosiics Tool Window Help

CXBResGRR s AR RAR RS Fk A RERQA T - [iR106 % W EAE va

shown in the left figure.
Left-click an area between the pins and

- drag to connect the pins.
A
JECIGD) PLMNGN MVBO e 2o [
= i C =
g o o e e
5
-— — [
e [
BESOu B PADOMPIN PALOMPOUT Yy VB4
=l
§ Tioon PV —— PN casour MUDOMPIN  MD.CMPOUT $ M hvEs
:
o D ety e o e
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Setting tag FB parameters

Set the tag FB parameters using GX Works3. Tag FB parameters are called FB properties, and the initial values can be set on
the FB Property window.

FB property initial value setting example

Set the FB property initial values as shown in the following setting example. The following are the minimum parameters
required for temperature control for the demonstration machine.
» FB property initial value setting example for TIC001

Label name (item) Description Setting value
IN_NMAX Analog input Set the high limit for the range (0 to 8000) of the A/D conversion value to | 1000.0

(Input high limit) be input from the analog input module.

IN_NMIN Set the low limit for the range (0 to 8000) of the A/D conversion value to | 0.0

(Input low limit) be input from the analog input module.

IN_HH Set the value of the high limit range error for the range of the A/D 1200.0

(High limit range error occurrence) conversion value to be input from the analog input module. A sensor

error (SEA) occurs if the A/D conversion value exceeds this value.

IN_H Set the value of error reset after the high limit range error. The sensor 1000.0
(High limit range error return) error (SEA) is reset if the A/D conversion value falls to or below this

value.
IN_L Set the value of error reset after the low limit range error. The sensor 0.0
(Low limit range error return) error (SEA) is reset if the A/D conversion value exceeds this value.
IN_LL Set the value of the low limit range error for the A/D conversion value to | -50.0
(Low limit range error occurrence) be input from the analog input module. A sensor error (SEA) occurs if the

A/D conversion value drops to or below this value.

PID2H_SVPTN_BO Cascade connection Set whether to use cascade connection secondary-side loop. FALSE
(Setting value SV used) TRUE: Secondary-side loop not used
FALSE: Secondary-side loop used
UNIT Monitor tool display setting | Set the unit number for tag data to be displayed as engineering value on | 1
(Unit number) the monitor tool. Specify a number corresponding to any unit string

registered on the "Unit Setting" window of the monitor tool. "1"
corresponds to "°C".

PROPORTIONAL PID constant Set the proportional gain for P operation. Specify the proportional gain, 21.0
(Gain) and not the proportional band.
Proportional gain = 100/proportional band%

INTEGRAL Set the integral time for | operation. 13.0
(Integral time)

DERIVATIVE Set the derivative time for D operation. 0.2
(Derivative time)

» FB property initial value setting example for PGS001

Label name (item) Description Setting value
UNIT Monitor tool display setting | Set the unit number for tag data to be displayed as engineering value on | 1
(Unit number) the monitor tool. Specify a number corresponding to any unit string
registered on the "Unit Setting" window of the monitor tool. "1"
corresponds to "°C".
STNO Break point Set the total number of steps in a single program. 5
(Number of steps setting)
SVO0 to SV5 Set the setting value of each step. SV0: 20
(Setting value of step n) SVO0 is the setting value at start. SV1: 60
SV2: 70
SV3: 70
SV4: 60
SV5: 20
T1to TS5 Set the time width of each step. T1:60
(Time span of step n) T2: 30
T3: 50
T4: 30
T5: 160
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Procedure for setting the FB property initial values

Operating procedure

Wiew | Online Debug Diagnostics Tool Window Help 1' SeleCt [V|eW] = [DOCklng WlndOW] = [FB
Toolbar FEmommm S 9 ELIE e Property] on the menu of the engineering tool.
¥ || Statushar F I—-II--H-‘II-'-!I--I!--II-‘II-‘II--H--H-‘!I-‘N--!}I"
Colorand Font... iy : ProgPou1 [PRG]...
Docking Window » I?:E Navigation
Zoom » |l Connection Destination
Switch Display Language... LF Element Selection
Multiple Comments v [E Output
Comment Display 3 Progress
E Device Display Cirl+Alt+F6 H F——
FBD Network Block No. Display ER

1. Select "FB Property"

« | Display Execution Order

| Grid Display Cross Reference 2
Display Page Break T Device List
Open Label Setting of Selected Element(H)  » | BB Device Assianment Com iation
Open Program Body of Selected Element bl g5 FB Property I
Open Label Setting 4 LLg  Input the Contiguration Detailed Information
B = 4 2o Result of Power Supply Capacity and I/O Points Check
Open Zoom Source Block Cirl+Al+R
Eerce st e %> Module Start /O No. Related Area
Switch Between Worksheets 3
Watch 1
Ve O v D o Wi 1 o« 2. TheFB properties window is displayed.
C %D Te s RRES A A SRARE RS A8 AR RQAT - [R 1007 T HE I v [

L EACSRE=E [ A 2 D § i i i
sEr R TR L e TR AT T When an FB is selected, the list of properties of
[ Gl <

N . the selected FB is displayed on the FB
w00 . .
. properties window.
e "
L ]
TSR 0
o 00
TRCPURRES 00
w00
TRo81 2918
worRes 00
o582 2
sno o
‘‘‘‘‘‘ soRk s
sonoesTy 10
fasn o
Fox [
Faxt w
foe
ety FLORT gl recin]

2. Selectan FB

3. Double-click an initial value on the FB

B Property o x
e <Filter> properties window to edit the initial value.
- Edit the properties as shown in "Page 104 FB
TICoO1_FB

property initial value setting example".

Label Mame Thitial Value

3. Double-click

IR_MNMIMN

IN_HH 102.0
IM_H 1000
INL 0o
IN_LL -20
TPG SQR 1]
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Converting the program

Convert a created process control program.

Operating procedure

Cenvert | View Online Debug Diagnostics

,!'g?—J Convert(B) F4 a
B4 Online Program Change Shift+F4
,!ﬁ] Rebuild All Shift+Alt+F4 l
Check Syntax ? o
Prograr| 1. select "Rebuild Al
Worksheet Execution Order Setting...
Setting...
—TH
Rebuild All 4
! Rebuild all programs in the Project.
The next time you RUN the CPU after writing data to PLC, last execution information of
label and rising/falling instruction will be initialized.
Conversion Setting 2. Check F——
Execute rebuild with the following settings.
Please check details in Options. Options
Label Assignment Retain Reassignment
Others Do Mot Use the Same Label Mame in Global Label and Local Label
Optimize the Mumber of Steps(Level 1)
3. Click
Check Program ]
[ Execute Chedk Program after Completing Rebuild All
Cance
View | Online Debug Diagnostics Tool Window Help
TERLE rEEARN RS A S LR @
v | Stafusbar Sl b AR UE YA B B A
Color and Font...
Docking Window
Zoom

Switch Display Language...

Multiple Comments

» Progress

Comment Display

ﬂ Device Display
FBD Network Block No. Display

Ctrl+Alt+F6

O s neplace

Ed  Find Results(A)

\%
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1. Select [Convert] = [Rebuild All] from the
menu of the engineering tool.

2. The "Rebuild All" window appears. Check
that "Label Assignment" is set to
"Reassignment".

Point/®

If it is set to "Retain", click the
[Options] button, and set
"Reassign Labels in Executing
Rebuild All" to "Yes".

3. Click the [OK] button.

4. Select [View] = [Docking Window] =
[Progress] from the menu of the
engineering tool.



e 7% 5. The "Progress" window appears. Check

Converting program (ProgPoul)... .
Comering prearam (H4PHEADER).. that all conversion processes are
Error:0,Warning:0
Erorosnngry o FOOTED:- complete and that there are no errors.
B e (rogrout-
Rebuid All ( ) End Error: 0, Warning: 0, End Time: 2020/01/06 14:02:13, Processing Time (Second): 5.324 ==========
S 6. Ifanerror has occurred, check and fix the

error from the output window ([View] —
. sonrs o s [Docking Window] — [Output]).
= (=] H— - i . .
: o oxor P Double-click the error message to jump to
e — e —
s fresen oo o s the error section.
') LTiTe J— P casouT $MDOMEIN VD CMPOUT e s . .
fomes mmae fnasau o e For warnings, check the content and fix
| — f— ™ o
e pre ey only if there is any problem.

put
Convert | 3 Eror | 1. Waming | @fnfomation | 0 - &) &

6. Double-click

7. When compilation is performed for the first
time after enabling the process control
extension setting, the two program blocks
"M+PHEADER" and "M+PFOOTER" are
created automatically.

|'Navigaliur| o x

8. savethe project with the following name.
File name: School_Master.gx3

Precautions

"M+PHEADER" and "M+PFOQOTER" are system files used for process control. Do not edit or delete them, and also do not
change their execution order.
Otherwise, process control may not operate normally.

Pointp

When a project in process CPU redundant mode is converted, the process control file register ZR is
automatically registered to the tracking block No.64 of the tracking transfer setting.
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5.5  Writing a Project

Write the created project "School_Master" to the process CPU.

Writing data to the programmable controller

Write the "School_Master" project from GX Works3 to each Process CPU of the master station system A and system B.

Write the "School_Remote" project in which parameters are configured to the remote head module of the slave station.

Point/©

« To delete the content of Master_forGOT.gx3 written in "[=5~ Page 77 Operating the Demonstration

Machine", delete data in the CPU module from the "Online Data Operation" window in advance.

« To write a file register, the file register capacity needs to be secured.

Write the CPU parameters in advance, and power off and on or reset the programmable controller.

Then, write the file register.

Operating procedure

Cnlin

e Debug D[agnostics Tool

Windo

Current Connection Destination...

Read from PLC...

FL
il

Write to PLC...

Verify with Plf.

Remot

1. Select "Write to PLC"

Safety PLC Operation...

Redundant PLC Operation(G)

\%

Online Data Operation

Parameter + Program(E)

Open/Cose Al

Display  Setting  Related Functions

S VA - R SN - B -

Select All Legend

Deselect Ay | * CPU BuitinMemory

B SD Memory Card

(@b mtelligent Function Modue

B o

Tite

Last Change

Size (Byte)

2. Check the box

Modie Name/Data Name + B
o My School_Master O
P system Parameter/CPU Parameter ]
[m]
o
€ Giobal Label Seting ]
£ Global Label Tnitial Value [m]
@ aanw ]
85 Local Label Initial Value O
B PROCESS ]

10/12/2018 5:23:15 ..

12/13/2018 11:24:5...

12/13/2018 11:24:5.

1/7/2020 8:42:13 AM

Not Calcuiated

Not Calcuiated

Not Calcuiated

Not Calcuiated

Memory Capacity
Sze Caleuaton

Legend
W o=

W oesesd
P

B e sories

Dispiay Memory Capacity &)

Program Memory

Fre

Data Memory

DevicalLabl Mamory ( oz ires)

3. Click

| B

5D Memory Gard

Fre
AR

-' -“
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1.

Select [Online] = [Write to PLC] from the menu
of the engineering tool.

The "Online Data Operation" window appears.
Select "System Parameter/CPU Parameter" as
data to be written.

Click the [Execute] button.



4. Setthe RUN/STOP/RESET switch of the
Process CPU to the RESET position once (for
approximately 1 second), and then set it to the
STOP position.

OnlineDatsOperaton - 9. Click the [Select All] button to place check

Display  Sefting  Related Functions.

marks for all items to be written.
(=T i R

5. Click
Open/Close AILD)

VeddeNarepaaane v 0 B oew ) - 6. Click the [Execute] button to write the data.

=M School_Master

& Parameter

& System Perameter/CPU Parameter
@ Modue Parameter

Jigent Function Madie:

12/10/2018 10:24:5... | Not Calculated
3/4/2018 2:37:28PM | Not Calculated
@ Memory Card Parameter 10/12/2018 5:23:15 ... | Not Calculated
{8 Remote Passmord 10/12/2018 5:23:15 .. |Not Calcuated
" 5 Global Label

| @ GobalLabelSettng

5 Glabal Label Initial Value

12/13/2018 11:24:5.... |Not Calculated

[

& anne 12132018 11:2%5... |Not Calauated
&5 Local Label Initial Value
5 PrOCESS 1/7/2020 8:42:13AM | Not Caleulated

Dislay Marmory Capaciy

i
<
I
§
«

N

_— po— 5. Click

W o u

- T

W e [ | | e
| rmmeie 50 Vemary Gard e

e

Precautions

When the above steps are complete, two file registers and two device memory areas may be registered.
In this case, uncheck the file register and device memory area that are not used.

Online Data Operation

- X
Display  Setting  Related Functions
VA - | - S - SO
| parsmeter + program(@) | | selectall | tesend
‘ Open/dose Al ‘ ‘ Desalect Al(N) ‘ ® CPUBuilt-inMemory B SDMemory Card (@b mtelligent Function Module
Module Name /Data Name B @& oew Tite Last Change Size (Byte) -
B mam 2019/05/21 15:22:45 | Not Calculated
# prOCESS 2018/12/13 11:07:44 | Not Calaulated
o & PoU Detai
@ M_PFBLIB 2018/12/13 10:58:22 | Not Calalated
£ @ Device Memory
& v 5] Detai 219/05/21 15:22:58 |-
& reo Getal 202000113 110313 -
=@ File Register =
Detai 2019/05/21 15:22:58 | ot Calculated
& reng . Detail 2020/01/13 11:03:13 | Not Calculated
£ ¥ Common Device Comment [ [
& commenr | | Detai 2018/12/12 15:52:32_|Not Calaulated S
Display Memery Gapacity )
Hemory Capacty
Program Heme [
—
[ | s
Legend Daca Mamory P
B s [ | stp0snie
] = DevicelLabel Fre
iamiE
W Decresd [ | 0
7 r e D Memory Card Fre
[ ] omors
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Executing data link

Operating procedure

m
1 P

%

(1)
"/—
lﬂ —@
W
—(3)
@

=T

Set the RUN/STOP/RESET switch of the
Process CPU to the RESET position for 1
second or more, and then set it to the RUN
position.

Operate the power switch of the demonstration
machine to power off both systems. Set the
RUN/STOP/RESET switch of the CPU module
of each system to the RUN position and power
on both systems.

Check the operation with the LEDs of each
module.

Also check that the LED status of the Process
CPU is as follows.

(1) READY LED: On

(2) ERROR LED: Off

(3) P RUN LED: On (system A only)

Point/@

Individually setting the RUN/STOP/RESET switch of each CPU module to the RUN position with the CPU
module powered on causes a continuation error due to the operating status mismatch and the error is
detected in the standby system. After powering off both systems, set the RUN/STOP/RESET switch of the
CPU module of each system to the RUN position and power on both systems.
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6 MONITORING THE PROCESS CONTROL

SYSTEM

6.1  Monitoring with GX Works3

GX Works3 provides simple monitoring using a faceplate and allows FB properties to be changed online.

This section will explain the procedure using the example where the temperature control monitor and PID are manually

adjusted from the faceplate.

Monitoring using the faceplate

Start program monitoring on GX Works3 and display the faceplate.

Operating procedure

Cnline | Debug Diagnostics Tool Window Help

Current Connection Destination... r ) & | m %| =N = | =, .I__=|,_| EH (S

{
{® ResdfomPLC. [ AR A HE Y Y B Y ) b
! S0 Wiite to PLC.. \dy : ProgPou [PRGL... X

Verify with PLC...

Remote Operation(S)...

Safety PLC Operation... 3
Redundant PLC Operation(G) » Ticool_FB

[ TOREAL Mt _2PIDH_
CPU Memory Operation...

Futd Pt e

Delete PLC Data...
User Data 1. Select "Start Monitoring (All Windows)"
fmilaze. : — P ey
Monitor P | & Monitor Mode I F3
FB Property Management (Online)... ¥ Monitor (Write Mode) Shift+F3
Watch v I ﬁ Start Monitoring (All Windows) I
User Authentication... , | G >Top MONIonng (All Windows)

‘|INITSTART ﬂ Start Monitoring

o Stop Monitoring Alt+F3

S LMK

[ProgramBody : ProgPou [PRG] [FBD/ [ Monitoring (Read Only) [ ey
Diagnostics  Tool  Window  Help

|SRER R 5 o | P P P S BB @A b o [ b @@ A 1E A Maxs 22w

%

1. Select [Online] = [Monitor] = [Start
Monitoring (All Windows)] from the menu
of the engineering tool.

2. Program monitoring starts.
"Monitoring (Read Only)" is displayed at
the top of the window.
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3. When TIC001_FB is clicked, the
[Faceplate] button is displayed at the
bottom left.

I ﬂ ProgramBedy : ProgPout [PRGL.. X

© WP DUTVEFT 1
W+ DUT ¥ 2FT
3. Click TICO0 _FE LINKIN  MWED .
' A ZFIDH. 4. Clickthe [Faceplate] button.
M MVE
0.000000 B FALSE
4 CASOUT MWE?
0.000000 FALSE
CASOUT.T MVES
5.060000 nanns FALSE
PES001 FE WD OMPIN PY.OMPOUT ME+
MHA_PGS? 0060000 0.000000 FALSE
PVIN CASOUT VD CMPIN MYD CMPOLT MVES
il 0.000000 0.000000 0000000 0.000000 FALSE
ADWANGE PTHEMD MVD GAIMIMN MW CMPOLUT MWEER
FALSE FALSE 0.000000 0.000000 FALSE
INTSTART  LINKOUT WY CMPIN MVET
FALSE TaTiads 0.00000 FALSE
LINKIN MV TRKIN LINKOUT
s 06000 Tinss
3
4. Click

Faceplate

Faceplate—n 8. The faceplate is displayed.

TIC001_FB

MANUAL

2PIDH

Stop Monitoring
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Faceplate

The faceplate is a window where the contents of tag data in the tag FB are displayed in a controller form.

Access the tag data to monitor the status of relevant processes and set conditions.
Each item of tag data can be viewed and edited on the faceplate.
On GX Works3, up to two faceplates can be displayed simultaneously.

Faceplate n Faceplate n

)
TIC001_FB (2) PGS001_FB
)

(14)

(15)

(16)
a7
(10)

NANGA 3 — (1)

“4)
2PIDH (12) PGSZ
Monitorng == (13)
Stop Monitoring Stop Monitoring

No. | Name Description

(1) I/0 mode display area Displays the current /O mode if the tag type is loop tag or status tag.
When this button is clicked, the "Change 1/0 Mode" window is displayed.
The following four /0 modes are available.
* NORMAL (NOR)
* SIMULATION (SIM)
+ OVERRIDE (OVR)
* TAG STOP (TSTP)
The 1/0 mode can be changed only when the control mode is MANUAL.

2) Tag name display area Displays the tag name.

3) Tag comment display area Displays a comment defined with the tag FB setting editor.

(4) Alarm display area Displays the tag alarm.

(5) PV value bar display area Displays the current PV value in the bar form.
A graph is displayed in the range of PV engineering value upper limit to PV engineering value lower limit.
An alarm bar is displayed if the PV upper upper limit alarm value, PV upper limit alarm value, PV lower limit alarm
value, or PV lower lower limit alarm value is set.

(6) SV value bar display area Displays a green bar indicating the range of the SV upper limit value to SV lower limit value, and a yellow guide
indicating the current SV value.

(7) PV value setting/display area | Numerically displays the current PV value.
This button is displayed only when the 1/0 mode is OVERRIDE.
When this button is clicked, the PV value setting dialog is displayed.

(8) SV value setting/display area | Numerically displays the current SV value.
When this button is clicked, the SV value setting dialog is displayed.

9) MV value setting/display area | Numerically displays the current MV value. (Unit: %)
When this button is clicked, the MV value setting dialog is displayed.

(10) | MV value bar display area Displays a green bar indicating the range of the MV upper limit value to MV lower limit value, and a yellow guide
indicating the current MV value.

6 MONITORING THE PROCESS CONTROL SYSTEM 1 1
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No. | Name Description
(11) | Control mode button Displays the current control mode of when the tag type is loop tag or status tag.
When this button is clicked, the control mode setting change dialog is displayed.
The following six types of control modes are available.
* MANUAL (MAN)
« AUTO (AUT)
+ CASCADE (CAS)
+ COMPUTER MV (CMV)
+ COMPUTER SV (CSV)
+ CASCADE DIRECT (CASDR)
The control mode cannot be switched from the MANUAL mode to other modes if the /O mode is OVERRIDE.
(12) | Tag type display area Displays the tag type.
(13) | Monitor status display area Displays the current monitor status.
(14) | Pattern graph display area Displays a graph showing the setting values for the time predetermined by each step.
(15) | Operation type setting/display | Displays a window for changing the operation type.
area
(16) | Execution step number Displays a window for setting the execution step number.
setting/display area
(17) | Time in the step setting/ Displays a window for setting the time in the step.
display area

Checking the operation

Monitor the temperature control operation.

Operating procedure

1. Display the TIC001_FB faceplate, and click the
Control mode button.

Faceplate =

TIC001_FB

1. Click

MANUAL

2PIDH

Monitoring

Stop Monitoring

%
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2. Click the [CASCADE] button.

Change Control Mode-[TICO01_FE] pod
3. Click the [OK] button.
MAMLAL COMPUTER MW
ABUTO COMPUTER. 54

| cescaoe = 2 ciek fOT
Gancel

3. Click

4. Display the PGS001_FB faceplate, and click
the Control mode button.

Faceplate =

4. Click

PGS2

Stop Monitoring

Vv

5. Click the [AUTO] button.
Change Control Mode-[PGS001_FEB] oo
6. Click the [OK] button.

MAaMLAL

AUTD 5. Click

6. Click

6 MONITORING THE PROCESS CONTROL SYSTEM 1 1
6.1 Monitoring with GX Works3 5



— o F— o 7. The executing step number (STC), time in the
[[wor | [ "o | step (T), and SV value change according to the
A PGS001 values set in "I5~ Page 104 FB

property initial value setting example".

PGS001_FB

0

HoLD

Stop Monitoring Stop Monitoring
8. The PGS001_FB outputs the SV value to the
SN S S [ L=DOILE TICO01_FB.
IMNT_TO_REAL bA-HA_2FIDH_
I Pt kW
4ig00000d 000 0000000 m
4 CASIM CASOUT
P ChAPIM CASOUT.T
OLBOD000 gT1TTd12
FGS000 FE P ChPIM P CrFPOUT
K _PGS2 BB 41504000
Fulhd CASOUT el D _ChAPT R kWD CWPOLUT
el 41 320000 20000000 Q000000 0.000000
ADNARMTE FTHERD P Gl PR el CRAPOL
FALSE FALSE Q000000 —32.870580
IMITSTART LiMEQUT et CRAPT
FALSE BT177342 =1
LRI el _T RELIM
2 s

1 1 6 6 MONITORING THE PROCESS CONTROL SYSTEM
6.1 Monitoring with GX Works3



T 9. Change and adjust the MV value so that the
SV value and PV value are the same in the

=
neon.F8 TIC001_FB.

MANUAL

2PIDH

Stop Monitoring

TIC001_FB

10. When 160 seconds pass at the executing step

Faceplate n

Faceplate

= number 5 (STC), the operation stops.

PGS001_FB

0

HOLD

PV

STC
o

MANUAL

PGS2

Monitoring Manitoring

Stop Monitoring

Stop Monitoring
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Changing FB property values online

The following describes the procedure for changing FB property values in the CPU module via GX Works3 online.
In this example, TIC001 PID will be changed.

Operating procedure

R |+ 00 0 10 70 w05 7B propory valucs

are to be changed, and right-click and select
[Register to Watch Window] = [Watch 1] to

7] MPDUTYAPT I register the tag FB.
M+ DUT VEFT
TICO0 _FE LINKIN — hwBD
BHA_2PINH | | n casc | [ FALSE |
L FASE |
PWN Select FBD Network Block
0.000000
CASIN Find r
i View 3
PV.CMPIN
Lt Online
PYDLCMPIN
caomoe Debug 1. Select "Watch 1"
L) " Cross Reference
0.000000
VD UGAININ Device List
0.000000
MV.CHMPIN FE Property ’
mn_?rm“ | Register to Watch Window [ Watch 1
0.000000 Register to Device Batch Replace Watch 2
3
I ‘ Process Control Extension 3 Watch 3
Watch 4
Open Help(G)...
— 2. Open the Watch 1 window, and click [+] for
atcl
w "
k0N | | FOFF | 44 ON/OFF toggle | 2] Update TIC001".
Name Current Value Display Format Data Type
D21 — Decimal Word [Signed]
(yp22 = Decimal Word [Signed]
= ¢ TICO01_FB — M+M_2PIDH_
+ D
2. Click

v
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Watch 1

AMkON | 4 FOFF | 4 ON/OFF toggle | |2) Update

MName Current Value Display Format
yD21 - Decimal
D22 - Decimal

& TIC001_FB

€ CAs

€ FUNC Cut
c .
%MDDE—W ;ow 3. Select "Start Watching"
MODE_b1 Paste
& MODE_b2 Delete
& MAN Select All

& AT

Start Watching
—

2 MODE_b6

2 MODE_b7

Stop Watching
Debug

\%

‘Watch 1[Watching]

IO | 4 FOFF | HFON/OFF toggle | (2] Update

Mame Current Value Display Format Data Type ~
%ALPHA 0.200000 — FLOAT [Single Precision]
%HS 0.000000 - FLOAT [Single Precision]
%CTJM 0.000000 — FLOAT [Single Precision]
%DPL 100.000000 — FLOAT [Single Precision]
1.000000 — FLOAT [Single Precision]
100.000000 FLOAT [Single Precision]

FLOAT [Single Precision]
ingle Precision]

le Precision]

le Precision]

FLOAT [Single Precision]

FLOAT [Single Precision]

1.000000
0.000000

FLOAT [Single Precision]

%ALPHAZ T | - FLOAT [Single Precision]
BETAZ FLOAT [Single Precision]
@CTouTY 4. Change the values FLOAT [Sgle Precisin]
%ATISTEPMV FLOAT [Single Precision]
%thST 1.000000 — FLOAT [Single Precision]
%ATITDUTI 100.000000 = FLOAT [Single Precision]

10.000000 - FLOAT [Single Precision]

@ ATITOUT2

3. Right-click and select [Start Watching].

4. Double-click the FB property values in the

"Current Value" column and change them as

follows.

[Changes]
PROPORTIONAL: 24.6
INTEGRAL: 6.0
DERIVATIVE: 1.0
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Point}3

« If the Watch 1 window is not displayed, select [View] = [Docking Window] = [Watch 1] from the menu of the
engineering tool.

| View | Online Debug Diagnostics Tool Window Help
| falay PR RS A A ED Baadt
I <[E A A HE Y A b
! Color and Font... [ rre——
b Docking Window » ||| Navigation
Zoom » | @l Connection Destination
Switch Display Language... $F Element Selection
Multiple Comments » [BE] Output
Comment Display » |E] Progress
B Device Display Cil+AltsF6 | My Find/Replace
FBD Network Block No. Display B Find Results(A)
v | Display Execution Order Cross Reference 1
v Grid Display Cross Reference 2
Display Page Break P Device List
Open Label Setting of Selected Element(H)  » | Bl Device Assignment Confirmation
Open Program Body of Selected Element  » | i FB Property
e * | E3  Input the Configuration Detailed Information
Gz Broszleon izl 8ty b Result of Power Supply Capacity and /O Points Check
Open Zoom Source Block CUHAIGR | o vyt oo i et Bt A
Switch Between Worksheets » I — I
Watch 3
Watch 4
Intelligent Function Module Monitor v

» While "[Watching]" is not displayed in the title of the Watch window, the values are not monitored. Right-click
and select [Start Watching] to start monitoring of the Watch window.

Watch 1 n
IFON | 4 FOFF | 44 ON/OFF toggle | (2] Update

Mame Current Value Display Format Data Type
& TIC001_FB M-+M_2PIDH_
B %= TIC001 = M+TM_2PIDH

Cut

Copy
Paste
Delete
Select All

I Start Watching I

g Teu g
Debug 3
Change Title...

ON/OFF Display

Change the Display Format of the Selected Device/Label »
Change the Data Type of the Selected Device 3
Comment Edit...

Import File...

Export to File...
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Applying FB property values to the project

The following describes the procedure for applying the FB property values currently written on the programmable controller to

the project as initial values.

This section describes the procedure to apply the PID parameters of TIC001 changed online in "Page 118 Changing FB

property values online".

Operating procedure

I - Seiect the tag FB to which the current FB

property values are to be applied as the project

initial values, and right-click and select [FB
Property] = [FB Property Management
(Online)].

To apply all tag FBs, select [Online] = [FB

Property Management (Online)] from the menu

of the engineering tool.

2. Click the [Yes] button.

L] MPDUTYEFT 1
1+P DUT 78PT
TICOO FE LIKIM  WWED D10
M 2PInL L A FALSE
P Select FBD Network Block :
0.000000
CASIN Find »
Qouem View 3
PY.CMPIN
000000 Online 4
VD CMPIN
0.000000 DEhug '
CVIEEL Cross Reference
0.000000
W DUGAININ Device List
0.000000
e FB Property | | FB Property Management (Online)... |
0.000000 - - ———— prery — —
T Register to Watch Window 3] T |
0.000000 Register to Device Batch Replace
. :o Process Control Extension 3
‘Open Help(G)..
1. Select "FB Property Management (Online)"
MELSOFT GX Works3

Are you sure you want to read the current value of FB
property?

[Caution]

- It may take several minutes to complete, depending on the

number of FB properties.

- It may not be read correctly if the contents are not matched
between the PLC and the Project. Please execute Verify with
PLC before proceeding to ensure the contents are matched.

2. Click

Mo

>
v
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MELSOFT GX Works3

‘We have completed the process of reading FE Property

current value,

Differences were found in property items between Current

I[Number of differences: 3) I

3. Click

—>

Vv

FB Property Management (Onling) x
4 ¢ B L. 7 Only the differences 4_ Click
Reload Current Value
TICOO1_FB
Update Check Layer Label Mame Current Value Initial Value [l
TICO01_FB TH_MMAX 1000.0 1000.0

=4 TICO01_FB TN_MMIN 0.0 0.0

=) TICOO01_FB IN_HH 1200.0 1200.0

=) TICOO01_FB IN_H 1000.0 1000.0

=] TICOO01_FB N_L 0.0 0.0

=4 TICOO01_FB IN_LL -50.0 -50.0

M TICOO1_FB TPC_SQR 0 0

=4 TICO01_FB TPC_PVTEMP 0.0 0.0

=4 TICO01_FB TPC_PVPRES 0.0 0.0

=4 TICO01_FB TPC_TEMP 0.0 0.0

=4 TICOO1_FB TPC_B1 273.15 273.15

=4 TICO01_FB TPC_PRES 0.0 0.0

=4 TICO01_FB TPC_B2 10332.0 10332.0

M TICO01 FB SQR_0OLC 0.0 0.0 ©

DataType FLOAT [Single Precision]
Update Initial Value
Read Date And Time:2020/01/08 09:45:46

FEB Property Management (Onling) X

* * E H l:l?On\ythe differences

Label Name

PROPORTIONAL
INTEGRAL
DERIVATIVE

5.

Check the boxes

Current Value

Reload Current Value

Initial Value

6. Click

DataType FLOAT [Single Precision]

v

Update Initial Value Il Close |

Read Date And Time:2020/01/08 09:45:46
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3.

4.

Click the [OK] button.
The number of items where the current value
and initial value are different is displayed.

The "FB Property Management (Online)"
window is displayed, where the current values
and initial values are listed.

Selecting "Only the differences" filters the list,
displaying only the items where the current
value and initial value are different.

Select the "Update Check" check box of items
to which the current value is to be applied as
the initial value.

Click the [Update Initial Value] button to apply
the current value as the initial value for the
selected items.

Convert the program whose settings are
changed, and write it to the Process CPU.
=" Page 106 Converting the program
=" Page 108 Writing a Project

For operational checks after changing the PID
setting, refer to [==~ Page 172 Checking the
Operation.



6.2 Monitoring with PX Developer Monitor Tool

This section describes the procedure for monitoring the redundant system via Ethernet by using the redundant system

monitor system of the PX Developer monitor tool as shown in the following figure.

Personal computer
(Monitor tool)
Network No.3
Station No.10
(192.168.3.10)

Port 1
Network No.3
Station No.1 Network No.2 Network No.1
(192.168.3.1) Station No.1 Station No.0
System A
Master R61P R32PCPU |R6RFM RJ71EN71 |RJ71GP21 | RJ71GF11
station -SX -T2
System A
Hub
Port 1
Network No.3
Station No.2 Network No.2 Network No.1
(192.168.3.2) Station No.2 Station No.0
System B
Master R61P R32PCPU |R6RFM RJ71EN71 | RJI71GP21|RJ71GF11
station -SX -T2
System B
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Setting the GX Works3 project

The following setting is required for monitoring a redundant system using the PX Developer monitor tool.

ESetting the process control extension
Enable the process control extension for the program file. For details, refer to the following.
[=5~ Page 96 Creating a new program file

ESetting the event notification function
Operating procedure

1. Select [Convert] = [Setting] from the menu of

Convert  View Online Debug Diagnostic the engineering tool to open the "Options"
= Convert(B) F4 window.
B4 Online Program Change Shift+F4
‘ = Rebuild All Shift+Alt+F4
Check Syntax 3

Program File Setting...
Worksheet Execution Order Setting...

= )
?

1. Select "Setting"

%

2. Click "Process Control Extension Setting" and

2. Set "Event Notification" configure the "Event Notification" settings as

p— v » follows.
E Project Event Notification [Settl ngs]
22} Program Editor Svent Blotiication function Ethernet E Event Notification Function: Ethernet
'_? Other Editor Start [/0 Ne. 20
T Connection No. 2 Start I/0O No.: 20
iy Find/Replace Pg élé\;Spiercwfr\c;tlcrn Station No. Connection NO -2
ﬁ Meonitor PC Side Station No. 1 "
I8 Online PC Side Group Mo. 1
;';%]Gonvert Host Station Channel 8

| = R adundant €asti z .

e 3. Click the [OK] button.

Set the module to notify the event,

If the madule which is set in Event Notification does not exist or the setting is incorrect, 4. Convert the program.

CPU module stop error will occur when an event was generated.

[=5~ Page 106 Converting the program

3. Click

0\ A% Export...

Back to Default Back to User Default Set as User Default Cancel
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Creating an assignment information database file

Export the assignment information database file (.(FADB) from the project file in GX Works3. The PX Developer monitor tool
uses this file to communicate with the programmable controller.

Operating procedure

: . : ) : 1. Inthe "School_Master" project, click the
View Online Debug Diagnostics Tool Window Help
: Export Assignment Information Database File
T L L EEEE L LT ,[ p(ﬁﬁ) 9 ]
: : icon (/&9).
e A R A H = o e

\%

T, >< 2. Savethe assignment information database file
« . > ThisPC » Desktop » school v &/ | Search school ) (FADB) with a name.

Organise *  Mew folder

A Neme Date modificd Type Size
 Quick access

No items match your search.
@ OneDrive

I This PC
B 3D Objects
I Desktop
Documents
J Downloads
D Music
&= Pictures.
B videos

‘i Local Disk (C)
v

l File name: [School_MasterFADB

A Hide Folders 2_ Click Cancel

%

3. Click the [Yes] button.
MELSOFT GX Works3

—
<

Export an assignment information database file.

! Do you want to use GOT Screen Generator function through
PX Developer Monitor Tool.
Select "Wes' to use it

[Caution]

- If "Y¥es' is selected, it may take several minutes to complete,
depending on the number of tag FBs.

- If '"Mo’ is selected, unable to use GOT Screen Generator
function.

- P¥ Developer of version 1.50C or later is required to use GOT
Screen Generator function,

3. Click Yes Mo
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TCP/IP setting on the personal computer

Configure the TCP/IP setting on the personal computer.

This manual describes the procedure using a personal computer running Microsoft® Windows® 10 Operating System.

126

Operating procedure

Command Prompt

1. Click

File Explorer
Run

Task Manager

8| This PC

Windows Administrative Tools

Xbox Console Companion

Xbox Game Bar

XnView

Your Phone

O Type here to search

Control Panel -

4 > Control Panel » v O

Search Control Panel

Adjust y

Viewby: Category =

2. Click

¥ 24
‘ Review your cfinputer’s status

Save backup cffbies of your files with File History
Backup ancialilee (Windows 7)

User Accounts
& Change account type

Appearance and Personalization

¢, Clock and Region

, / Hardware and Sound

%‘ View devices and printers
Add a device

Change date, time, or number formats

Ease of Access
Let Windows suggest settings
Optimize visual display

. Programs

[ﬁ] Uninstall a program
Get programs
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[m}

1. From the Start menu of Windows®, click
[Windows System] = [Control Panel].

2. The Control Panel window appears. Click
"View network status and tasks".



3. Click "Ethernet".

¥ Network and Sharing Center 3, C|ICk - d x

« v 4 B 5 ControlPanel 5 Network and Intemet 5 Network and Sharing Center Panel r)

View your basic network information and set up connections|
Control Panel Home

View your active networks
Change adapter settings
Change advanced sharing e - Access typg
settings. Dermain network Connectiof® § Ethemet

Media streaming options

Change your networking settings

=il Set up a new connection or network

Set up a broadband, dial-up, or VPN connection; or set up a router or access point.

[ Troubleshoot problems

Diagnose and repair network problems, or get troubleshooting information.

Seealso
Internet Options
Windows Defender Firewall

V

4. Click the [Properties] button.
IE] Ethernet Status >

General
Connection
IPv4 Connectivity: Internet
IPwE Conmectivity: Mo netwark access

Media State: Enabled
Duration: 01:24:24
Speed: 1.0 Gbps

Activity

Sent —— k,! —— Received

4. Click W

bytes 5,577,670,114 I 27,089,020,179

QDisabIe Diagnose

Close

v
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128

U Ethernet Properties

Metworking

Connect using:
[? Intel{R) PRO/1000 MT Desktop Adapter
5. Select the item

This connection uses thefollowing tems:

& Microsoft LLDP Protocol Driver

4 Intemet Protocol Version & (TCP/1PvE)

4 Link-Layer Topology Discovery Responder

4 Link-Layer Topology Discovery Mapper /0 Driver W
>

-
£

Install... LIninstall Properties

Description v v
Transmission Contral Protocol/Intemet Protocal. The default

wide area network protocol that provides comm ]
across diverse interconnected networks. L‘ 6. Click
0K Cancel
Internet Protocol Version 4 (TCP/IPv4) Properties
General
You can get IF settin e st network supports
this capability. l_]ﬂﬂer 7. Set this section ’::rk administrator
for the appropriate I
(") Obtain an IP address automat*/
(@) Use the following IP address:
IP address: | 192.168. 3 . 10 |
Subnet mask: | 255.255.255. 0 |
Default gateway: | |

Obtain ONS server address automatically

(@) Use the following DNS server addresses:

Preferred DMS server: | . . . |

Alternate DNS server: | . . . |

[ validate settings upon exit Advanced...

| QK |

8. Click

Cancel

v
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5.

6.

7.

8.

Select "Internet Protocol Version 4 (TCP/
IPv4)".

Click the [Properties] button.

Select "Use the following IP address" and
configure the settings as follows.
[Settings]

IP address: 192.168.3.10

Subnet mask: 255.255.255.0

Click the [OK] button.



U Ethernet Properties x

Metworking

Connect using:
it eskiop Adapter
Intel(R) PRO/1000 MT Desktop Ad

This connection uses the following tems:

Q05 Packet Scheduler ~

A Intemet Protocal Version 4 (TCP/1Pv4)

4 Microsoft Network Adapter Multiplexor Protocol

& Microsoft LLOP Protocol Driver

4 Intemet Protocol Version & (TCP/IPvE)

& Link-Layer Topology Discovery Responder

4 Link-Layer Topology Discovery Mapper /0 Driver W
>

A RRREOE

Install.. Uninstall Properties

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area networl protocol that provides communication
across diverse interconnected networks.

9. Click the [OK] button.

9. Click i OK i Cancel
[ Ethernet Status >
General
Connection

IPv4 Connectivity: Mo network access
IPvE Connectivity: Mo network access
Media State: Enabled
Duration: 01:33:49
Speed: 1.0 Gbps

Activity
Sent —— ;E ——  Received
=4
Bytes: 5,580,714,922 | 27,128,498,302
|$Properﬁes|| QDisablE || Diagnose |
10. cioe (o]

10. Click the [Close] button.
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Checking Windows® firewall

If Windows® firewall is enabled and communications by GX Works3 and the monitor tool are not permitted, communications

may fail and timeout may occur. Configure the following settings to permit communications.
If other security software with a firewall function is used, follow the procedure in the relevant manual and permit

communications of the monitor tool.

Operating procedure

1. From the Start menu of Windows®, click
[Windows System] = [Control Panel].

. Windows System

1. Click

q Task Manager

= ThisPC

-

Windows Administrative Tools

X
9 Xbox Console Companion

[# XboxGame Bar

l XnView

Your Phone

£ Type here to search

2. When the Control Panel window is displayed,

Control Panel
" i " n H "
* B> Comrotpn 2. Select "System and Security select "System and Security".
Adjust your computer’s settings Viewby: Category ™
System and Security User Accounts
Save backup copies of your files with File History 9 P
Backup and Restore (Windows 7) G L
i Appearance and Personalization
-

View network status and tasks 4@, Clock and Region
./‘.

, / Hardware and Sound Change date, time, or number formats
,

‘-
- @
Let Windows suggest settings
s, Programs Optimize visual display
[ Uninstall a program
Get programs
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3. Click "Allow an app through Windows Firewall".

Q. System and Security - O X

& > v 1 W ControlPanel 5 System and Security » v B| | Search Control Panel r)

Control Panel H i i
ontrol Panel Home Security and Maintenance

Review your computer’s status and resolve issues | 8 Change User Account Control settings

System and Security
Troubleshoot commen computer problems
Network and Internet

Hardware and Sound Windows Defe S
Check firewall statt l | Allow sn app through Windows Firewall
Programs
User Accounts gy System
View smount of RAM and processor speed Jl Allow remote access | Launch remote assistance

Appearance and
Personalization

Clock and Region \@ Power Options

Change what the power |

See the name of this computer

Ease of Access tter sleeps

File History

Save backup copies of yc

“©

+files with File History

Backup and Restore (vvinuuws 7
Backup and Restore (Windows 7) | Restore files from backup

BitLocker Drive Encryption
Manage BitLocker

Storage Spaces
Manage Storage Spaces

Work Folders
# Manage Work Folders
|

Administrative Tools v

N 4. Click the [Change settings] button.

@ Allowed apps

4. Click

« v 4 @@ « Windows Defen.. » Allowed apps v|@| | searchc

Allow apps to communicate through Windows Defender Firewall
To add, change, or remove allowed apps and ports, click Change settings.

What are the risks of allowing an app to communicate?

Allowed apps and features:

Name Domain  Private  Public *

m}
O m} O m}
O m} O m}
O m} O m}
O m} O m}
v
Details... Remove

Allow another app...

6 G|
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5. Clickthe [Allow another app] button.

@ Allowed apps - O

“~ v ‘« Windows Defen... » Allowed apps v O Search Control Panel

-]

Allow apps to communicate through Windows Defender Firewall
To add, change, or remove allowed apps and ports, click Change settings.

‘What are the risks of allowing an app to communicate? !;Change settings

Allowed apps and features:

Domain  Private  Public

KE F
3
A

EEREOOO00OR OR &

EEEOOO0ORER
EEEOOO00OREE
EEEOOO0OREE

Details... Remove

5. Click

6. Select "GX Works3".

Add an app X

Select the app you want to add, or dick Browse to find one that is not 7

listed, and then dick OK. Click the [Add] button.

6. Select "GX Works3"

Path: EpE B EE EE -||Bmwse,,,

What are the risks of unblocking an app?

You can choose which netwnrl hunes to add this app to.
P ——

networ| 7. Click Caneel
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& Allowed 2 pps

&« v 4 @ « Windows Defen.. » Allowed apps v O
Allow apps to communicate through Windows Defender Firewall
To add, change, or remave allowed apps and ports, dlick Change settings.

What are the risks of allowing an app to communicate?

Allowed apps and features:

Domain
]

- m} x

Search Control Panel 2

&) Change settings

Private  Public *
O
O O

8. Check the boxes

EEERO0ORREOE F
3
a

Details...

9. Click

Remove

Allow another app...

==

Select the "Private" and "Public" checkboxes
for GX Works3 added on the list.

Also, select the "Domain" checkbox if it is
present on the "Allowed apps and features" list.

9. Click the [OK] button.

10. Aiso add the monitor tool to the "Allowed
programs and features" list using the same
procedure.
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Communications settings of PX Developer monitor tool

Configure the settings to allow the PX Developer monitor tool to communicate with the programmable controller.

Operating procedure

1. From the Start menu of Windows®, select [All
B vesor Programs] = [MELSOFT Application] = [PX
S Developer] .

AL e *1 Itis not displayed on Windows® 8 or later.

‘ Morniter = 2. Click 2. Click [Monitor Tool].

Programming Tool

o 3. Click the [Change Mode] icon (| 8 ) of the

PX Developer monitor tool.

3. Click
4. The "Change Mode" window appears.
Change Mode X Set the user name and password as follows.
Pleaze enter uzername and password [Settings] _
of the user who has authority in the mode that User name: admin
wou izh to switch to. Password: admin

4. Enter "admin"

User Mame: | admin 5. Click the [OK] button.
Pazswmord: |mw*
Lock | IE, Cancel |

5. Click

\%
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6. The PX Developer monitor tool switches to

£ o B B K d

Ly

engineering mode.
Click the [Setting Window] icon (

6. Click

T oo ot eting i gt rpes ] 7. The "Monitor Tool Setting" window appears.
File Edit " H H 1 n
User ey S50 1 . — Select "Monitor Target Project Setting”.
5 No. ProjectName | Assignment Information Database File PLCTye |
Monitor Variable Setting ; I
Esurivista 2 8. Click the [...] button of "Assignment
Alarm Setting
vent Setting n B H H "
Eiigzi%.eis”msmg 7. Select "Monitor 8. Click Information Database File".
Facep\a‘e%\splayPaﬂem Setting Target PrOjeCt Setting“ "

Faceplate Display Scale Setting

Faceplate MV Characters Setting j
Lockout Tag Setting 1 [
Option Setting 12 [
13 [
14 [l
15 J
ol
Ready
9. Select the assignment information database
E Please select an assignment information database file. x . . .
file ((FADB) to be monitored, which was
Lok in: hoal - C - . . .
pakin: | [ sohoo . =] « & e created in "Page 125 Creating an assignment

Lams B information database file".
I [ School_Masterfadb 5/22/2019 10:59 AM FADE File

10. Click the [Open] button.

9. Select this file

= >
File name: |5 chool Master fadb
Files of type: IAssisnment Information Cratabase File (F mdb;¥ fadb) Camel

24

10. Click

w " .
e r————— ——1 11. Set "Transfer Setup" for the database file.
1 H " "

ooy = [ e [ oo Click the [...] button in the "Transfer Setup
Monitor Target Project Seting No. | _ProjectName hssignment information Dalabase Fie PLCType | Transter Se Simuiator Connecion =
0PS Setting 1| scrooL_masTeR [B] CaUsersy WasterFADB___] ...| R32P(Redundani) . GX Simulator3
ontorvarati Seting 2 0 =l column.
Faceplate Display Pattern Setffing £ =
Faceplate Display Scale Setting 9
Faceplate MV Characters Sefing 10 1 1 .
LockautTag Sating 0 A . Click

5 =

7 L

z o

1 ol
Ready A
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Specify Connection Destination X

Setting Connection

Set the connection of the PC and the PLC.

~ USB Port Direct Connection

" Ethemet Port Direct Connection

" Ethemet (connect to the PLC Module via HUB)

I @ Ethemet (connect to the Ethemet Module via HUBE I« 12. Se|ect this option

= CC-Link |E Controller Network

13. Click

l Cancel

Specify Connection Destination X

Setting the PC side I/F and the Bthemet Module side Jd&

14. Set these sections

Connection : Ethemet (connect to the Ethemet Module via HUB) I

Set the PC side |/F and the Ethemet Module side I/F.

PC side I/F
Protocol: TCP -
Network No.:

3
Station No.: 10

r~ Ethemet Module side I/F

& |P Address: 192 168 . 3 . 1

" Host Name: I

Station No.: l17
.m: |Automatic Response System =]

Please set Ethemet module parameter of GX Works3 as below.
L Communications by Network No./Station No. : Enable
~ -Setting Method : Not Use IP Address
-Network No. and Station No. : Same Network No. and Station No. as above

15. Click

%
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12. The "Specify Connection Destination" window

appears.
Select "Ethernet (connect to the Ethernet
Module via HUB)".

13. Click the [Next] button.

14. Configure the personal computer-side I/F and

Ethernet module-side I/F as follows.
[Settings]

[PC side I/F]

Protocol: TCP

Network No.: 3

Station No.: 10

[Ethernet Module side I/F]

IP Address: 192.168.3.1

Station No.: 1

15. Click the [Next] button.



Specify Connection Destination X

Setting of Redundant CPU specified

Connection : Ethemet (connect to the Ethemet Module via HUB)

Set the connection system of Redundant CPLU specified.

Specify Redundant CPL
’7Connection System: Control System A ‘
ot pecihied
[Control System
3
System B
16. Select "Control System"
17. Click
Specify Connection Destination X
Confirmation of the setting

Connection : Ethemet (connect to the Ethemet Module via HUB)

Confim the setting.

r—Other Station

Pthef Station (Single Network) Detailed Setting

[PC side I/F] ~
Protocol : TCP

Network No. : 3

Station No. : 10

[Ethemet Module side 1/F]

IP Address : 192.168.3.1

(Station No. : 1

Station No.<->IP Information : Automatic Resp

Check
L 2 “
u lConneclion Test Successful (R32PCPU)

19.

[Specify Redundant CPU]

i~ Connection Test

l Connection Test

18. Click

20. Click

16. Specify the connection destination for the
redundant system.
From the "Connection System" drop-down
menu, select "Control System".

17. Click the [Next] button.

18. Perform a connection test.
Click the [Connection Test] button.

19. The connection test result is displayed in the
field to the right of the [Connection Test]
button.

Check that "Connection Test Successful" is
displayed.

20. Atter checking that the connection test was
successful, click the [Finish] button.
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T MoritorToolSeting Moritor Target rojectStting]
Fle_gdit

—— 21. Click the [Apply] button to apply the setting,

User Authority Seting
User Setting

Cancel Reload

and close the monitor tool setting window.

‘Assignment nformation Database File
\DesKoplschool\School_Master.FADB

Monitor Target Project Seting PLCType Transfer Setup
0PS Setting

Monitor Variable Sefiing
Control Panel Setting
Trend Seting

(Alam Setting

Event Setting

0oL uasTER [B] Ciuserst

User-created Screen Setting | =
e i et Click
Faceplate Display Scale Setty

Simuator Gonnection 4|
.| RazPRedundant [Ethernet ] .|~ GX Simulator3

Nt

Ready

Tuesday, January 7, 2020
3:53:30 AM

22. From the toolbar of the PX Developer monitor

tool, select [Help Menu] (|

PLC Communication Status

Communication Status].

rfi_hent Lommunication Status

~anritrh Senver

22.

Select "PLC Communication Status"

PLC Error >

Operating Manual ¥

About PX Developer
B Normal state 23. The "PLC Communication Status" window
1 PLC Communication Status o x appears.

Communication Status | Redundant System Status | Hieh-speed Gollection Period | Low-speed Gollection Period |

Check the communication status.

Fissponss Time [] Humber of event|  Mumber of =
Project Name Status B notifications readings
Gurrent Value | Maximum Value | raceived P
SCHOOL_MASTER Marmal [} 003

Reset

Cloze

M Error state

# PLC Communication Status [m] X
Sommunication Status | Redundant System Status | High-speed Gollection Period | Lon-speed Gallection Period |
Re T Fumber of event|  Humber of =
Project Name Status SRR e ] notifications readings
Current Value | Maximum Value | received P
SCHOOL_MASTER Abnormal ~§ emmmee | emeeem ] e | e
Reset
Glose

Point/©

The assignment information database file (.FADB) contains assignment information of variables that store tag
data and global variables. When the rebuild (reassign) operation is performed for the GX Works3 project,
perform the export and read operations again.
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Registering a tag to PX Developer monitor tool

The PX Developer monitor tool has the control panel function for displaying up to eight faceplates on one window. One

window is referred to as a control panel group, and up to 500 groups (8 x 500 = 4000 faceplates) can be monitored.

Before start monitoring, register the monitoring target tags used in the GX Works3 project to the PX Developer monitor tool.
This section describes the procedure for registering the tags (TIC001, PGS001) registered in "Page 93 Registering Tag FBs"
as monitoring targets.

Control panel setting

The control panel is a function for displaying faceplates that are managed in groups. In the control panel setting, assign the

tags to be displayed on the control panel window.

Operating procedure

w 1. Clickthe [Setting Window] icon

R @E #4888 8

1. Click
e rT—r—r— e 2. The "Monitor Tool Setting” window
\ appears.
- Select "Control Panel Setting".
| Facepiate 1
I Facepiate2
| Faceplate s
I Facepiates
I Facepiates
I Facepiates
L
2. Select "Control Panel Setting"
‘ T Facepiaes
- Facenlate s
3. Setthe tags whose faceplate is to
4. Click be displayed as shown below.
T .
T Monitor Tool Setting [Control Panel Setting] - [u] x [Settl ngs]
e Group Name: Industrial
User Setting
bt et Prct g oot | e — = furnace_TEMP.CNTL
et (B H 3. Setthese items Faceplate 1:
Z‘f:r':: :Z&::; |- Faceplate 2 SCHOOL_MASTER-PGS001
ive”‘se“""zs Seting |- Faceplate 4 SCHOOL_MASTERTICOO1
Pacooas sy patemsang || Fasesat Faceplate 2:
Faceplate Display Scale Setfing t ?CED:E:E:
teoatsgsemg o |G SCHOOL_MASTER::PGS001
Option Seting |- croup Name -
|- Facepiate 1
|- Faceplate 2
|- Facepiate
L Facepla < .
= C— 4. Click the [Apply] button.

6 MONITORING THE PROCESS CONTROL SYSTEM 1
6.2 Monitoring with PX Developer Monitor Tool 39



Trend setting

The trend graph function manages chronological transitions of trend item values in groups and displays them in graphs. In the
trend setting, register tag data whose trend is to be collected.

Operating procedure

1. Click the [Setting Window] icon ('

B E R B £le B BN

1. Click

T oo Toot st (e g —— 2. The "Monitor Tool Setting" window

File Edit

; ‘ 1 appears.

Monitor Target Project Setting Item Contents Y-axis Scale Bottom Limit Y-axis Scale Top Limit B .
Select "Trend Setting".

5
| sampingperoa
|- Automatic CSV File Export
|- GraphNo1

|- crapnno2

|- GraphNo3

| crapnnoa

| crapnnos

!

Faceiflite Display Pattem Sefting
Faceflite Display Scale Seting

2. Select "Trend Setting"
—

| e :
Ready

] e p——— o x 3. Register tag data whose trend is to be

File_Edit
g ——— collected.
User Seting
Monitor Target Project Setting Y-ais Scale Boftom Limit | _Y-axis Scale Top Limit =
oV T Enter "Industrial fi TEMP.CNTL"
E oo st anace_TENP G nter "Industrial furnace_ .
Control Panel Sefiing
Trend Sefting [ automatic csv e Expor in"G N "for G 1
[ o in "Group Name" for Group 1.
Event Sefiing [ crapnioz
User-created Screen Sefting
Unieting I G
Faceplate Display Pattem Ssting [ GapnNos
b canios 3. Enterthe group name
Faceplate MV Characters Seting |- GraphNo&
Lockout Tag Seting L crapnno7
Option Setting L GraphNos
Bl Group 2
|- GroupName
L sampingperoa
| Automatic CSV File Exnort =

Ready

[T ——— o x 4. Fromthe "Sampling Period" drop-down

File Edit
" "
Do e = menu, select "1 s".
ser Setin

Mumm,mze‘ Project Sefting tem Contents Y-ais Scale Bottom Limit Y-axis Scale Top Limit -
OPS Setting [ Group 1
Wontor Variabl Seting T Groupname Industialfurnace_TENP. ONTL
Control Panel Seting I Samping perioa
Trend Setting |- Automatic Csv File Export
Aarm Seting L GraphNot
Event Seting L Gmpnnoz
User-created Screen Seting | Grpnnios
Unit Setting
Facepiate Display Pattem Seting [ Gramnos
Facepiate Dispiay Scale Seting - cmnns
Faceplate MV Characters Seting |- GraphNo.&
Lockout Tag Setting |- crahno7
Option Setting L Graphnos 4 " "

B . Select"1s

T croupName

|- sampiing Periog

L Automatic CSV File Exvort 5

Ready
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T ——— = 5. From the "Automatic CSV File Export"

File Edit

" g
D o ot drop-down menu, select "No".
Mmﬂ,Ta,ze‘pmedsg“mg Item I Contents | Y-axis Scale Bottom Limit Y-axis Scale Top Limit -
0Ps seting 1 Group 1
Monior Variabi Seftng T crow Name Industial fumace_TEWP. CNTL
Control Panel Setting |- sampling Period 1s ~
Trend Setting |- Automatic CSV File Export ,
(Aarm Seting L GrapnNot
Event Seting - Grannoz
User-created Screen Sefing
i Seting I Czas
Faceplate Display Patier Setting [~ GrapnNos
Faceplate Display Scale Sefting |- GrapnNos
Faceplate MV Characters Seting |- craphNos
LoctoutTag Seting - Gapnnor
Opiion Seting L Graph Nos
B Group2
[t B, Select "No"
L sampingPerioa
| Automatic SV File Export &l
Ready 7

6. Configure graph No.1 to No.4 as follows.
7. Click [Settings]
[Graph No.1]
oo Aty S8 Contents:
u“g & Grow 1 [ yossemtmumm [ ves comrpune = SCHOOL_MASTER::TIC001.PV

3 Moritor Too! Stting (e Stting]
Fle it

Cancel

Woior Vatable Sting T crouphame Industialfmace_TEWP. ONTL.

o pret e - Sampingperos s B Y-axis Scale Bottom Limit: O
Alam Seting [ Grapniot O] SCHOOL_MASTER:-TIC001.PV o 100 . L.

Bent St eenont L crpnnoz 0] scHooL_wasTeR:Ticoo1 sv o 10 Y-axis Scale Top Limit: 100
Uesrretes sasen Seting L capnros 18] scrool_wsTer-Ticoot v o 00

Faceplate Display Pattern Seting | GraphNo.4 SCHOOL_MASTER:PGS001.5TC 0 100

[Graph No.2]

Faceplate MV Characters Setting [~ GraphNo.&

Lockout Tag Setting - GraphNo.7 .

e Contents:

B Group 2

. 6. Set graphs No.1 through No.4 i SCH'OOL_MASTER::'I.'IC'001.SV
= 4 Y-axis Scale Bottom Limit: 0
Y-axis Scale Top Limit: 100
[Graph No.3]

Contents:
SCHOOL_MASTER::TIC001.MV
Y-axis Scale Bottom Limit: 0
Y-axis Scale Top Limit: 100
[Graph No.4]

Contents:
SCHOOL_MASTER::PGS001.STC
Y-axis Scale Bottom Limit: 0

Y-axis Scale Top Limit: 100

7. Click the [Apply] button.
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In the unit setting, register a unit string to be used to display tag data items. By setting corresponding numbers to the unit
strings registered here, the unit strings to be used for display can be specified in FB property UNIT.

For example, when the UNIT for TICO01 FB property is set to "1" and No.1 of the unit setting of the PX Developer monitor tool
is set to "°C", the display unit for TIC001 PX Developer monitor tool is "°C".

- Operating procedure

W OE @@ £ o B

ﬂ 1. Click the [Setting Window] icon (|

IR

1. Click

~—— % 2. The "Monitor Tool Setting" window
e = o appears.
Monitor Target Project Sefting. i, Lri ‘ 2 Se|ect "Unit Settmg"

T3 Moritor Too!Setting [Unt Seting]

0P Setiing 1
Monitor Variable Setting 2
|Control Panel Setting 3
Trend Setting 4

opifll seting

2. Select "Unit Setting"
J

3. Register a unit string.
4. Click Enter "°C" for No.1.

T Monitor Too eting [Unit Sttng]

4. Click the [Apply] button.

3. Enter"C"

oni e Setting
|Control Panel Setting
Trend Seting

Event Seting
User-created Screen Setting
9

Display Pattern Seting
Faceplate Display Scale Sefiing
Faceplate MV Characters Setting
Lockout Tag Setting

(Option Setting

N

6 MONITORING THE PROCESS CONTROL SYSTEM
1 42 6.2 Monitoring with PX Developer Monitor Tool



Checking the displayed information
Display the control panel and trend graph to check that the settings in "Page 139 Control panel setting", "Page 140 Trend
setting", and "Page 142 Unit setting" are reflected on the PX Developer monitor tool.

Operating procedure

o 1. Click the [Control Panel] icon ('
s

¢ o8 EINE

1. Click

\%

8 control Panel - Industrial furnace_TEMP CNTL - o X

2. Checkthatthe faceplates of the tags registered
in the control panel setting are displayed.

Industrial furnace_TEMP. CNTL ‘

%

|) to display

j 3. Clickthe [Trend Graph] icon('
L2 the trend graph.

]1\ .
7Y

3. Click

%
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144

BB Trend Graph - Industrial fumace TEMP CNTL - o x
Display Latest Value Gridiine Interval Y-axis Scale Exportto SV File Display GSV File ‘
2020102104 17214 Sampling Period 15
No tem Data Unit | Ne tem Data Unit
Al SCHOOL_MASTER:TIC001.PV 300 T [ |
[ scrooL_masTer-TIc001.5v 278 °C
¥ 3 SCHOOL_MASTER:TICO01.MV 0.0 %

[V'4 SCHOOL_MASTER:PGS001.5TC

5

100.0 100.0
100.0 100

50.0 50.0

500 50

0.0 0.0

00 0
Industrial furnac il L

The trend data that is being collected is displayed
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4. Check that the tag data registered in the trend
setting are collected.



Checking auto tuning operation

When performing tuning on the pop-up tuning window of PID-type, 2PID-type, and 2PIDH-type tags, auto tuning can be
performed for automatic rough adjustment before performing precise adjustment.
For details on the auto tuning, refer to "[<5~ Page 61 Auto Tuning".

Auto tuning by the limit cycle method
Because the tag FB TIC001 (M+M_2PIDH_) is used in the created project "School_Master", auto tuning by the limit cycle

method is available.
This section describes how to perform auto tuning by the limit cycle method.

Operating procedure

i Double-click the [Control Panel] icon (' Ag ‘)
| @ | NI - A in the PX Developer monitor tool to display the
f control panel.

1. Click

\%

8 Control Panel - Industrial fumace_TEMP CNTL - m] E

2. Click the [Details] button of the "TIC001"
faceplate.
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s — 3. Click the [Start] button.

1 Tav 300

o B 2 cotsasaragust

2| se o

4 vV oc|| IVIPE c Stopped

s ow _ .
o w oc| [P 3_ Click
e | g

8 PL 0 P

o | o

w0 u o

0w o

2| s o

wl e aast

| 0|
Basic [A1_|

[T w———r— o 4. Click the [SV] button of the faceplate.

P 208 C
™ ool% Collected Tag List Exporto CSV File

:
2

4 sV 700 °C VPV 297 *C Stopped

:

E

L 00 i e
4. Click
< | |

Basic [Al

5. When the SV window is displayed, set the SV
value to the same value as the ambient

[SVI-[TICDO1]

100.0
temperature.

298

6. Click the [Set] button.

X
2
A
5. Setavalue '—» E
00 ¥
6. Click Hl Set |' Close

%
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7. Click the Control mode button.

2PIDH

>>

Vv

8. Click the [AUTO] button.
Change Control Mode-[TIC001] 4

9. Click the [OK] button.
Check that the MV value is 0% on the

ALTO l ‘ 8. Click faceplate.

CAasCADE |

MAMNLAL ‘

ok 9. Click

%
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10. Return the control mode to MANUAL on the
window in step 7. .

71. Set the SV value to 50 on the window in step

4..

Check that the MV value is 0% on the
faceplate.

11. Setthe SV to 50

10. Set the mode to MANUAL

12. Click the [Auto Tuning] button.

BB Trend Groph - Industrial furace_TEMP CNTL

Y-aiis Scale ‘

No. Item Data
1 PV 297 °C
2 v 0.0 %
3 svC 50.0|°C
2L sv 27)°C Collecting.
5 MH 50.0|°C
6 M 0.0 % Clear Stop
g - 7) 100.0
g PL 0.0
9 HH
10 LL
" SH
12 SL
13 P
14 |
15 D
50.0
50.0
T I | 00
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Select Auto Tuning Operations -TICOD1
You can execute Auto Tuning or display the status of Auto Tuning.

Please select the operation of Auto Tuning, and click the Next button.

" Executes Auto Tuning by Step Response method

This method outputs a step change of MV, then calculates the best PID
parameters using its response.

This method outputs a square wave of MV three times, then calculates

& Executes Auto Tuning by Limit Cycle method (Only 2PIDH)
the best PID parameters using its response.

" Displays the status of Auto Tuning
You can confirm the status and result of Auto Tuning.

13. Select this option

14 o J D = |

15. Set this section

Execute Auto Tuning (Limit Cycle methed) - TICO01
Please click the Start button to start Auto Tuning. *

9
% Improves the disturbance response

 Suppresses the overshoot when the setting value is changed

I Using the Derivative Action(rapid response)

times, then calculsles the best PID parameters by measuring the ampliude and cycle of FY.

This method vibrates the controlled system temporarily by outputting a square wave of MY threg

Y
Py

Output High
Linit Value

16. Click

Y
Output Lo |- ==
Limit zlue

j———— Time-out Period ———! t

17. Click Star>

Close

13. The "Select Auto Tuning Operations" window
appears.
Select "Executes Auto Tuning by Limit Cycle
method".

14. Click the [Next] button.

15. Configure the auto tuning related settings.
For details on the settings, refer to the

following.
[=5~ Page 151 Auto tuning by the limit cycle
method

16. Click the [Details] button.
Configure the settings as shown in the
following figure.

Detail Setting of Limit Cycle method X

Farameter Settings

Output High Limit Vaie [ 1000 %(0.0 to 1000}
Output Low Limit Valee [ 00 %(00to 1000}
Hysterisiz [0 %00t 100

Time-aut Period [ 1000 = (00 to 999900

o] 8 I Gancel |

17. When the [Start] button is clicked, auto tuning
begins.
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150

Status of Auto Tuning -TIC01 X
Status
Method Limit Cycle method
Auto Tuning
Executing
Alarm
Stop/Reset Alarm
PID parameters <Back
Before
Eretiaey Current Value |
Gain(P) 2460 2460 ‘
Integral Time(l) 60 60
Derivative Time(D) 1.0 1.0 ‘
< Back Close
Tuning - Ticoo1
No. tem Data [ 1| | Auto Tuning | cridine interval ‘ Y-axis Scale ‘
1 PV 493 °C
3 svc 500 °C 2020002104 173529 Auto Tuning
4 | sv 500 -c || [PV 49.4 °C ST
5 (] 1000 % 500 °C
6 [ 00 % || [ mv 00 % | Clear Stop ‘ ‘
7 PH 1000 -G
B 1000
& < 1100
c
c
c
500

[]
MANUAL

2PDH

00
)
Close
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18. The "Status of Auto Tuning" window appears.
The upper and lower limit values of MV are
repeatedly output.

Even if the value set to AT2MVH/AT2MVL
exceeds MH/ML, the MV value is output within
the range of MH to ML.

19. The MV value returns to its original value
automatically after auto tuning is completed.
Values for proportional gain (Kp), integral time
(Ti), and derivative time (Td) which are
calculated by auto tuning are set automatically.

20. It can be checked that the PID values
calculated by auto tuning are stored.



ESetting of auto tuning by the limit cycle method

The control type is determined by selecting either of "Improves the disturbance response” or "Suppresses the overshoot when
the setting value is changed", and whether to check "Using the Derivative Action (rapid response)".
O: Selected, X: Not selected

Control type Improves the disturbance Suppresses the overshoot when | Using the Derivative Action
response the setting value is changed (rapid response)

Constant-value PI control O X X

Constant-value PID control O X O

Follow-up PI control X @] X

Follow-up PID control X O O

Set the following items on the detail setting window of the Limit Cycle method which is displayed by clicking the [Details]

button.
* Output upper limit (AT2MVH)
« Output lower limit (AT2MVL)
* Hysteresis (AT2HS)
* Time-out period (AT1TOUT1) (seconds)

Pointp

» PID constants are automatically overwritten after auto tuning.
« Auto tuning stops automatically when an alarm occurs.

* MV output values return to the values at start when auto tuning is completed or interrupted.
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Auto tuning status display

Operating procedure

Tuning - TICOO1
No. ftem
1
2
3
2 sv ‘Collecting.
5 MH
6 n Clear Stop
7 PH 1 . J
1000
s w . Click 1000
9 HH
10 [N
1 SH
12 SL
13 P
14 I
15 D
50.0
500
MANUAL
T |
00
Basic [a1_] 10,0
Process Variable

Select Auto Tuning Operations -TIC001
You can execute Auto Tuning or display the status of Auto Tuning

Please select the operation of Auto Tuning, and click the Next button.

(" Executes Auto Tuning by Step Response method

This method outputs
parameters using its

2. Select this option

" Executes Auto Tuning by Limit Cycle milihod (Only 2PIDH)

This method outputs a square wave of Il three times, then calculates

the best PID parameters using ts res

% Displays the status of Auto Tuning
You can confim the status and result of Auto Tuning,

3. Click

Close

Status of Auto Tuning -TIC001

Status

Method  [Limit Cycle method

<Back

Auto Tuning
Alarm
Stop/Reset Alarm
PID parameters
Before
Executing Current Value
Gain(P) 24.57, 24.57
Integral Time(l) 66 66
Derivative Time(D) 0.0 0.0

Close

Restore ‘
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4.

The current auto tuning status and variation of PID constants after the auto tuning can be checked.

Click the [Auto Tuning] button.
If auto tuning is in progress, the "Status of Auto
Tuning" window appears as shown in step 4.

The "Select Auto Tuning Operations" window
appears.
Select "Displays the status of Auto Tuning".

Click the [Next] button.

The "Status of Auto Tuning" window appears.



EStatus of auto tuning window

l‘S(alus of Auto Tuning -TIC001 l,: (1)
| Status
Method |Limit Cycle method P4 (2)
Auto Tuning 4 (3)
<+—(4)
<+—(5)
PID parameters
Ef:f;';g Current Value
Gain(P) 24457‘ 24.57 4—_ (6)
Integral Time(l) as\ 66
Derivative Time(D) o 00 <4— ( 7)
| <Ba ose
| -]
8) 9)
No. Item Description
(1) Title bar Displays the name of the tag targeted for auto tuning.
(2) Method Displays the auto tuning method.
« Step response method: Auto tuning is being executed by the step response method.
« Limit cycle method: Auto tuning is being executed by the limit cycle method.
o e : The auto tuning method is not defined.
(3) Auto Tuning Indicates the auto tuning status as follows.
EDuring auto tuning
Display: Execution in progress
Background color: Light blue
Text color: Black
WAuto tuning stopped
Display: Execution in progress
Background color: White
Text color: Gray
(4) Alarm Indicates the status of each alarm with the corresponding background color and text color.
WAlarm issued
Background color: Red
Text color: Black
HNo alarm
Background color: White
Text color: Gray
(5) Stop/Reset Alarm Click this button to stop auto tuning and reset the alarms.
(6) PID constant display Displays the PID constants before executing auto tuning and the current PID constants.
(7) Restore Write the PID constants before executing auto tuning to the programmable controller.
The "Restore" button is not available in the following cases. (Disabled status)
* In lock mode
* When the lockout tag is set
* During auto tuning
* When PID constants are blank ("------ ") before executing auto tuning
(8) Back Displays the previously displayed window.
9) Close Closes the window.
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» Alarm occurrence condition

The following shows the alarms to be displayed in the alarm display field.

Alarm

Step response method

Limit cycle method

Input High Limit Alarm

When either the input upper limit alarm (PHA) or the input upper upper limit alarm (HHA) is ON in the alarm detection (ALM) of the

loop tag data

Input Low Limit Alarm

When either the input lower limit alarm (PLA) or the input lower lower limit alarm (LLA) is ON in the alarm detection (ALM) of the loop

tag data

Output High Limit Alarm

When T1 > MV upper limit value (MH) in T1=MV+AT1 step
manipulated value (AT1STEPMV)

Alarms do not occur.”!

(Output value (MV) is controlled below MV upper limit value (MH).)

Output Low Limit Alarm

When T1 > MV lower limit value (ML) in T1=MV+AT1 step
manipulated value (AT1STEPMV)

Alarms do not occur.”!

(Output value (MV) is controlled below MV lower limit value (ML).)

Time-out

When the time from the start of auto tuning exceeds the timeout time (AT1TOUT1)

Operation Mode

When the control mode (MODE) is other than MANUAL

* When the control mode (MODE) is switched during auto tuning
» When auto tuning is executed in CASDR mode

* When ATTYPE < 0 or ATTYPE > 4

* When AT2MVH < AT2MVL

Identification

Response speed for calculation

R' = Maximum ramp value (%)/Sampling period for AT1
Response speed

R = |R'[/100(s-1)

When the above is calculated and the resultis R <0

When PID constants cannot be calculated

* When Xc = AT2HS

* When the calculation result PID constants are: gain > 999 and
integral time/derivative time > 9999.

*1  With auto tuning by the limit cycle method, MHA, MLA, and DMLA of ALM tag are cleared.
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Fine tuning of PID constants

After auto tuning is completed, the change of process variable (PV) in relation to the setting value (SV) is observed on the
tuning setting execution window of the PX Developer monitor tool. The optimal values are obtained by adjusting the P, |, and

D values.

The response of the process variable (PV) corresponding to the change of the setting value (SV) is observed.

SV

| >t

* Response is quick, but oscillatory.

PV

>t

Fine tuning when the response is quick, but oscillatory

« Proportional gain: Reduce (Proportional effect is reduced.)
« Integral time: Increase (Integral effect is reduced.)

» Optimal value

* Response is slow
PV

Fine tuning when the response is slow

« Proportional gain: Increase (Proportional effect is increased.)

« Integral time: Reduce (Integral effect is increased.)

When the derivative action is applied, the derivative time is adjusted with the stability and rapid response check. (Increasing
the derivative time increases the derivative effect, and reducing the derivative time reduces the derivative effect.)
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6.3  Monitoring via GOT

This section describes the procedure for monitoring the GOT and redundant system via Ethernet by using the redundant
system monitor system of the GOT in the following figure.

The PX Developer monitor tool has the function to automatically generate a GOT screen. The following describes the
procedure for using the PX Developer monitor tool to automatically generate a window and using the GOT to monitor the
redundant system.

Port 1

Network No.3

Station No.1 Network No.2 Network No.1
(192.168.3.1) Station No.1 Station No.0

System A GOT2000
--@ Network No.3
Station No.18
(192.168.3.18)
Master station |R61P R32PCPU |R6RFM RJ71EN71 |RJ71GP21 | RJ71GF11
System A -SX -T2
| Hub |
Port 1

Network No.3
Station No.2 Network No.2 Network No.1
(192.168.3.2) Station No.2 Station No.0

System B

Master station |R61P R32PCPU |R6RFM  |[RJ71EN71 |RJ71GP21|RJ71GF11
System B -SX -T2

Auto generation of GOT screen

By using the PX Developer monitor tool and GT Designer3 in combination, a GOT screen with faceplates, trends, and alarms
can be automatically generated.

1. Readthe assignment information database created in "Page 125 Creating an assignment information database file" with
the PX Developer monitor tool (read in "=~ Page 134 Communications settings of PX Developer monitor tool"), and
generate a GOT screen.

N

Convert the screen project generated by GT Designer3 in accordance with the demonstration machine model.

3. Configure connection with the redundant system.
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Generating a GOT screen

Generate a GOT screen for the GOT2000 series.

Operating procedure

I - ¢ BB %8

&

1. Click the [Setting Window] icon (

'y

Click

Vv

T Monitor Tool Setting [Monitor Target Project Setting]
File | Edit

L. 2 Select [File] = [Generate GOT Screen] to

Save the setting data L L L

Ay

start GOT screen generation.

2. Select "Generate GOT Screen"

[Trend Setiing
(Alarm Setiing
Event Seting
User-created Sereen Setting
Unit Setting

Faceplate Display Pattern Seting
Faceplate Display Scale Setting
Faceplate MV Characters Seting
Lockout Tag Setting

Option Setting

A S R S S B A W N N B

Simulator Connection
I GXSimulator3

‘Generates the GOT screen project for

I

GOT Screen Generator

Welcome to GOT Screen Generator Wizard

This wizard generates a GOT screen project corresponding to
the monitor target project.

Next button.

3. The GOT screen generator wizard
appears.
Set "GOT Type" as follows.
[Settings]
GOT Type: GT27**-S (800 x 600 dots)

Please select a GOT type of the GOT Screen Project and click the

GT27"-5(800x600)

GOT Type:

GT Designer3 Compressed File (~.GTCNV).

| The available Project format to connect with RnPCPU is

4. Click the [Next] button.

f

Set "GOT Type"

3.

< Back I Cancel |

4. Click

Vv
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GOT Screen Generator

Set the station number
Set the station number of the controller to be monitored.

Set the station number of the controller to be monitored and click the Next button.

Network
(¢ Host

¢ Other MW o, o

;I Station Mo, I 0 _|:l

5. Select "Host"

6. Click

< Back ‘ Next >

Cancel |

GOT Screen Generator

Select the generated trend graph screen

Select the group of the generated trend graph screen.

Check the group of the generated trend graph screen and click the Next button.
The trend graph screens are not generated if its group was not checked.

Each checked group uses one GOT's logging setting.
Up to 32 logging settings are available in a GOT screen project.
No. of Selection: 1

arget Groyp Lict:

|Indu5tr|a| furnace_TEMP. CNTL I

Select All |

Unselect All |

7. Select "Industrial furnace_ TEMP. CNTL"

o

T —

Ne Cancel |

8. Click

6 MONITORING THE PROCESS CONTROL SYSTEM
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5. Select "Host" for the station number of the
connected device of the monitor
destination.

6. Click the [Next] button.

7. For selection of trend graph screens to be
generated, select "Industrial
furnace_TEMP.CNTL" in "Target Group
List".

8. Click the [Next] button.



9. For selection of loop tags that uses

GOT Screen Generator

Select the loop tags whose screen uses Historical Trend Graph
Select the loop tags whose screen uses Historical Trend Graph in the tuning screen.

T

historical trend graphs, select "TIC001" in
"Target Group List".

Check the loop tags whose tuning screen has Historical Trend Graph and click the Next button.
Unchecked tag's graph can not display past data.

Each checked tag uses one GOT's logging setting.
Up to 32 logging settings are available in a GOT screen project.

No. of Selection: 1

get Jag Lict

10. Click the [Next] button.

nt |
Unselect All I

Logging Setting

9. Select "TIC001" Sum of Use: 2

(Up to 32 are available.)

10. Click

11. For selection of PGS2-type tags for

GOT Screen Generator

Select the PGS2 tags whose screen displays Trend Graph of PV
Select the PGS2 tags whose screen displays Trend Graph of PV in the tuning screen.

T

displaying the trend of PV values, select
"PGS001" in "Target Group List".

Check the PGS2 tags whose screen displays the trend graph of PV and click the Next button.
The only SV pattern graph is displayed if the tag was not checked.

The display of the trend graph of PV can be used up to six tags a GOT screen project.

get Jag | jct: No. of Selection: 1

PGS001 I

Select All

12. Click the [Next] button.

Unselect All

11. Select "PGS001"

< Back Cancel |

12. Click

v
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GOT Screen Generator X

Option Setting
Set the option of the generated screen.

Display

[~ Set tag comment as default of tag display and trend pen name

[~ Display tag comment in alarm message

13. Click

GOT Screen Generator X
Set the resource ranges of GOT which the generated screen uses (1) m
Set the resource range of Base screen No., Window screen No., Script No., Logging ID, |
Comment group No. and Alarm ID which the generated screen uses.

Set each setting and click the Next button.

Start End No. of Screens
Base screen No. =1 |E [s7
Window screen No.: 1 =1 G [4
Script No.: [ =1 IE B
Logging ID: |1 = |2 |z
Comment group No.: 1 = f4 [4
Alarm ID: [1 =1 E [1

14. Click

6 MONITORING THE PROCESS CONTROL SYSTEM
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13. For the option setting, leave checkboxes
unchecked and click the [Next] button.

14. For all the settings in "Set the resource
ranges of GOT which the generated
screen uses (1)", leave the default values
as it is and click the [Next] button.



15. Also for all the settings in "Set the

resource ranges of GOT which the
generated screen uses (2)", leave the
default values as it is and click the [Next]

15.

GOT Screen Generator
Set the resource ranges of GOT which the generated screen uses (2) m

Set the device range which the generated screen uses. |
Set each setting and click the Next button.

Start End No. of Points
GD device for system: GD = 163 1700
Screen Switching Device Iﬁl—é, Device Range
for Base Screen: GD xjj10 =l
Device for overlap window1 switching: IGD - ” 101 _I;l Decn

= 0Oto 65535

Device for overlap window2 switching: IGD > I I 102 | °

Click

button.

Cancel

16. Click the [Specify the location] button and

GOT Screen Generator

Set Project Name

Generates the GOT screen project to specified path.

Log Name:

16. Click

Specify a file path where the GOT screen project is generated, and click \*xt button.

| Specify the location... I

Path/Project Name: |c: \project\School_Master.GTCNV

¥ Create a Generator log.

IC: \project\School_Master.log

17. Click

specify the project generation destination.

17. Click the [Next] button.

< Back

Next > Cancel

v
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GOT Screen Generator

The GOT Screen Generator has succeeded in
generating the GOT screen project.

If you click the Finish button, finish generating and open the
generated screen project.

The communication configuration of the generated
' GOT screen project is set up as RS-232.
_L If necessary, use GT Designer3 to modify the
communication configuration.

[V Open the generated screen project.

18. Click

Back Finish

6 MONITORING THE PROCESS CONTROL SYSTEM
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18. When GOT screen project generation is
complete, the window on the left is
displayed.

Click the [Finish] button to close the
wizard.



Converting the generated screen to the GOT model of the demonstration machine

GOT2000 data generated by the auto-generation function is compatible with model GT27**-S (800 x 600). Use GT Designer3
to convert the data to the GOT size of the demonstration machine.

Operating procedure

1. Select [Common] = [GOT Type Setting]
from the menu bar.

i Project Edit Search/Replace View Screen T i

j%ﬁﬂ aﬁgﬁfﬁllﬂll k| @

1. Select "GOT Type Setting"

=il Setting v
GOT Network Interaction...
GOT Mobile Setting...

EI 1 Industrial furnace_TEMP. CNTL
171 51 Alarm List{Process)

3 52 Alarm List{Systemn)

3 53 TIC001 Tuning

-] 54 TIC001 Setting

&1 55 PG5001 Tuning

-] 56 PGS001 Setting

-] 57 Industrial furnace_TEMP. CNTL
=8 tl Window Screen

: Eﬂ' New

-] 1 Menu Bar

[-33] 2 PGS2 Graph Creation

=851 3 TIC001

----- 31 4 PGS001

= |/F Communication Setting...

Label 3

Comment »

Alarm »

Logging...
Recipe 3

Script 3

Device Data Transfer...

=7 Report Screen Trigger Action...
=& Report Setting e
New
=27 Mobile Screen | e oy
—— " 2. Onthe "Type Setting" window, configure the
Tpasc settng settings as follows.
Language and Font Setting [ [Settings]
Option Setting pr—— g
= Type: GT2705-V (640 x 480)
Series GOT2000
Type: GT2705-V (640x480)
Model: GT2705-VTBD ) .
3. Clickthe [OK] button to execute conversion.
| |
Setup Direction: @ Horizontal (@]
tT
Color Setting: 65536 Colors 2. Se ype
Graphics Setting: @ ‘GOT Graphic Ver.1 v‘

Package Folder Name: G2PACKAGE\ | Projectl

[Juse the gesture function

rator to smooth the screen gesture and document display operations

3. Cl |Ck oK ‘ Cancel

v
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MELSOFT GT Designer3 (GOT2000)

Settings that affect the entire project data have been
! changed.
Unsupported functions will be deleted depending on the
changed settings.
Would you like to proceed?

*GT Simulators will terminate if it is started in the launcher
maode.
*The currently displayed windows will close with their unfixed
editing

discarded if the type is changed.

=) -

4. Click

A

MELSOFT GT Designer3 (GOT2000)

The screen size wil be different.
Specify how to convert the figures/objects.

(O Retain the positions/sizes

(® Perform automatic scaling on the positions/sizes to fit the screen sizes

ABC@ ML
A &

Option
[ Apply to Window Screen
[ Resize objects in the fixed frame width edit mode

About Automatic Scaling...

5. Click
Save As Project
Save in | schaol v| G T == [E-
Name - Date modified Type

*

Quick access

No items match your search.

164

Desktop
"
Libraries
This PC
MNetwaork
<
[FH e School Master| 6 Click B Save
Save as type: Project Datalt GTX) ~
Switch the save format with this button
Switch to workspace format proiect.. to use the project in MELSOFT Naviator
6 MONITORING THE PROCESS CONTROL SYSTEM
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4. Click the [Yes] button.

5. Select the items as shown in the figure,
press the [OK] button.

6. Savethe generated screen data (.GTCNV).



MELSOFT GT Designer3 (GOT2000)

Would you like to update the thumbnail information
F h‘ to be displayed for the function of Utilize Data?
(It may take time to generate thumbnail images.)

Utilize Data

Include projects for the function of Utilze Data
(Effective from the next data save)

*The setting can be changed from [Project]-
[Project Information].

Yes 7. Click

7. Click the [Yes] button.

Point/®

The layout may be broken when
the GOT size is changed due to
model conversion. In this case,
edit the window in GT Designer3.
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GOT connection setting

Use GT Designer3 to configure the settings for connecting to the redundant system.

1. Start up the generated data in GT Designer3.

GOT Type Setting...

GOT Environmental Setting

2. Select [Common] = [Controller Setting] from

GOT Setup 3
the menu bar.

T L

[l GOT Network Interaction...
- GOT Mobile Setting...
| 1/F Communication Setting..| 2. Select "Controller Setting"

Label ’

Comment 3

Alarm 3
Logging...
Recipe

Script

Device Data Transfer...

Trigger Action...

Time Action...
Hard Copy...

MES Interface...

Application Selection...
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3. Set the connected device as follows.
3. Set the controller information [Settings]

1T K — Manufacturer: MITSUBISHI ELECTRIC

[& controler Setting ~

@ CHI:MELSECIQR, .
R E i pere——— B Controller Type: MELSEC iQ-R, RnMT/NC/RT,
:None

@ cHa:None Controller Type: MELSEC iQ-R, RnMT/NC/RT, CR800-D v
g ﬁ;t;"ﬂ“m“;':;j;{fg uF: Ethemet:Hult v CR800-D
| B3k Gateway . . i
g e I/F: Ethernet:Multi
g Gateway Serve lf gy petgi Setting
: Gateway Clent

E % ??g somer Driver: | Ethemet(MITSUBISHI ELECTRIC), Gateway Driver: Ethernet(M”'SUB'SHl ELECTR'C)’

Pl G-E Fie Transfer
'y MELSEC Redundan GOT Net No. 3
H .a-:;?ﬂsm;nn to. i‘"ﬁh GOT Station 18 Gateway
uffer Memary Unit Ne . s
Retry(Times) 3
Startup Time(Sec) 3
Timeout Time(Sec) 3

Delay Time(ms) 0

4. Configure the detailed settings as follows.

CPU No. suitching GO cevice frt o, (3 ports) 500 4. Set these items
Module No. switching GD device first No. (16 points) 550 [ H ]
Servo axis switching GD device first No. (16 points) 10 1 Settl ngs

GOT Net No.: 3
GOT Station: 18

Connected Ethemet Controllr Setting

w2 05 B35 About Unit Type

Host Net No. Station Unit Type IP Address Port No. C
1 - 3 1 RI71EN71 192.168.3.1 5001 uppP
2 3 2 RI71EN71 192.168.3.2 5001 UDP
g > ' . 5. Clickthe [+] button under "Connected Ethernet
6. Click roo Controller Setting", add a setting line for the
5. Setthese items second device, and configure the settings as

follows. (The "Port No." and "Communication”

values are fixed.)
[Settings (first device]
Net No.: 3

Station: 1

Unit Type: RJ71EN71
IP Address: 192.168.3.1
[Settings (second device)]
Net No.: 3

Station: 2

Unit Type: RI7T1EN71
IP Address: 192.168.3.2

6. Click the [Apply] button.

\%

P e 7. Under "Controller Setting", select "MELSEC

[@ controller Settng el

i~ CHL:MELSEC iQ-R, Rk

"
g Redundant”.

i g CH2:None Us:ﬂneﬁnctimnfL‘BSE(M-nlall 8_ Check the box

1@ cH3:None

@ cha:None [ Follow the redundant system It may not properly operate

=gk Network/Duplex Setti via 3 serial interface when a station other than MELSEC roQUNGaNt yStem & cor

B St itormato || e et Ston o 9 8. Select the "Use the function of MELSEC
A%, MELSEC Redundanj 3 1 Set these items
1 " "
v oy 3 2 - Redundant” checkbox.
Delete Al

7. Select "MELSEC Copy Al 9. For Pair No.1, set "Net No." to "3", and set
Redundant” fxodl 10. Click "Station No." to "1" and "2".

. , 10. Click the [Apply] button.

11. Overwrite the project.

1 2. Write data to the GOT.
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Checking auto tuning operation

This section describes how to perform auto tuning by the limit cycle method using GOT. Check the operation after auto tuning.

Auto tuning by the limit cycle method

Operating procedure
1. Touch the [Detail] button on the "TIC001"

Industrial furmnace TEWP. CHTL faceplate.

2. Touch the [Start Trend] button.

]
|

Cur=or Cur=or
4 *

ol e e 5
Rid < > »? Dut
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_____

4. Touch

o 4« »

3. Touch the SV value.

4. Setthe SV value to the same value as the
ambient temperature, and touch the [ENT]
button.

5. Touch the [AUT] button.
Check that the MV value is 0%.
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6.
7.

[r=r Wle
Time ()0 200:000

7. Setthe SV to 50

_ 8.
unli
9. Setthe values Tuning
7., !! | | _— | 5 ] . Ll 9.

6 MONITORING THE PROCESS CONTROL SYSTEM
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Touch the [MAN] button.

Set the SV value to 50.
Check that the MV value is 0%.

Touch the [Constant PI] button of the limit
cycle method.

Configure the settings as follows.
[Settings]

Hysteresis: 1

Output High Limit Value: 100
Output Low Limit Value: 0



10. Touch the [Start] button of auto tuning.
e "Executing" is highlighted in blue during auto
e ) tuning.

Alarn

Linit Oy

["==={ 10. Touch
[_tuonamd T

11. After auto tuning is complete, the PID values
that is calculated by auto tuning are stored.

'
'
'
-
'
'
'
'
'
'
'
'
'
T
-,
'
'
'

1

0
11. Check
ML

N A @
0.0 &
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6.4 Checking the Operation

Check the difference of operation before and after the PID values are changed. In this exercise, the operation is checked

using GOT.

Operating procedure

Watch 1[Watching]

AIFCN | A FOFF | 44 ON/OFF toggle | 2] Update

PROPORTIOMAL 1.000000
INTEGRAL 2.000000

Name Current Value Display Format Data Type
ALPHA 0.200000 — FLOAT [Single Pracision]
HS 0.000000 FLOAT [Single Precision]
CTIM 0.000000 — FLOAT [Single Precision]
&DPL 100.000000 FLOAT [Single Precision]
&CT 1.000000 — FLOAT [Single Precision]
DML 100.000000 FLOAT [Single Precision]
€DV FLOAT [Single Precision]

FLOAT [Single Precision]
FLOAT [Single Predision]

FLOAT [Single Precision]

GG FLOAT [Single Precision]
MVP 0.000000 I - FLOAT [Single Precision]
ALPHAZ T | ELOAT [Single Precision]
4 BETA2 7 [single Precision]
& CTouTY 1. Change the values |7 sngk precision]
S ATISTEPMY T [Single Precision]
@ ATIST 1.000000 FLOAT [Single Precision]
€ ATITOUTL 100.000000 — FLOAT [Single Precision]
EATITOUTE 10.000000 FLOAT [Single Precision]

20/01/16 16:16 TI0001 MLA Output Low Limit Alarm
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1. By using the procedures in "[==~ Page 118
Changing FB property values online" and
"Page 121 Applying FB property values to the
project" change the FB property initial values
as follows.

[Changes]
PROPORTIONAL: 1
INTEGRAL: 2
DERIVATIVE: 0

2. Onthe GOT screen, touch the [AUT] button of
"PGS001", and touch the [CAS] button of
"TIC001".



3. Touch the [Detail] button of "PGS001" and
move to the tuning screen.

4. Checkthe graph behavior.
It takes some time for the heater to cool down.

Therefore, while the temperature is
decreasing, the graph may not be consistent
with the setting value.

Detail I

8. Setthe SV, STC, and T of "PGS001" to 0.
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6. Perform auto tuning using the procedure in
"I[Z5~ Page 168 Checking auto tuning
operation".

7. After auto tuning, wait until the PV value
becomes the same as the ambient
temperature. Perform steps 2.0 4. using
the calculated PID values.

8. Check the graph behavior.
Compared to step 4., the graph is precisely
consistent with the setting value.
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APPENDICES

Appendix 1 Lists of Process Control Function Blocks

How to read the lists is shown below.

Item Description

Function block symbol A function block name

Processing details An overview of the function blocks
Pointp

« For instructions for the CPU module, dedicated instructions for the intelligent function modules, and
standard functions/function blocks, refer to the following.

L1 MELSEC iQ-R Programming Manual (CPU Module Instructions, Standard Functions/Function Blocks)

» For module FBs specific to each module, refer to the following.

[T Function Block Reference for the module used

General process FBs

Analog value selection/average

The following function blocks output the maximum, minimum, middle, average, and absolute values of input values.

EHigh selector

Function block symbol Processing details

M+P_HS(_E) Outputs the maximum value of input values (array).

HLow selector

Function block symbol Processing details

M+P_LS(_E) Outputs the minimum value of input values (array).

HEMiddle value selection

Function block symbol Processing details

M+P_MID(_E) Outputs the middle value of input values (array).

HAverage value

Function block symbol Processing details

M+P_AVE(_E) Outputs the average value of input values (array).

HAbsolute value

Function block symbol Processing details

M+P_ABS(_E) Outputs the absolute value of input values.
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Correction operation

The following function blocks pe

rform operation processing such as broken line correction, standard filter, engineering value

conversion, temperature/pressure correction, and summation.

HEFunction generator

Function block symbol

Processing details

M+P_FG

Outputs (OUT_) values according to the function generator pattern that consists of SN break points with regard to the
input (IN).

Hinverse function generator

Function block symbol

Processing details

M+P_IFG

Outputs (OUT_) values according to the function generator pattern that consists of SN break points with regard to the
input (IN).

EStandard filter (moving average)

Function block symbol

Processing details

M+P_FLT

Outputs (OUT_) the average value of SN pieces of data of the input (IN) collected at the data collection interval ST.

BEngineering value conversion

Function block symbol

Processing details

M+P_ENG

Converts a value (%) of the input (IN) in percentage into an engineering value such as temperature and pressure and
outputs (OUT_) the result.

BEngineering value inverse conversion

Function block symbol

Processing details

M+P_IENG

Converts an input engineering value (IN) such as temperature and pressure into a value in percentage (%) and
outputs (OUT_) the result.

ETemperature/pressure correction

Function block symbol

Processing details

M+P_TPC

Performs temperature/pressure correction (or either of temperature correction or pressure correction) to the input (IN)
of the differential pressure (%) and outputs (OUT_) the result.

ESummation

Function block symbol

Processing details

M+P_SUM

Performs integration processing to the input (IN) when the integration start signal (START) is TRUE, and outputs
(OUT_) the result.

ESummation (internal in

teger integration)

Function block symbol

Processing details

M+P_SUM2_

Performs integration processing to the input (IN) when the integration start signal (START) is TRUE, and outputs the
result.
Internal integration for the integral part is executed with signed 32-bit integers.

HERange conversion

Function block symbol

Processing details

M+P_RANGE_

Performs range conversion to the input (IN) and outputs (OUT_) the result.

APPX
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The following function blocks perform operation processing such as addition/subtraction, multiplication/division, and square
root.

BAddition (with coefficient)

M+P_ADD Adds values with coefficients and bias to the inputs (IN1 to IN5) and outputs (OUT_) the result.

ESubtraction (with coefficient)

M+P_SUB Subtracts values with coefficients and bias from the values of the inputs (IN1 to IN5) and outputs (OUT_) the result.

EMultiplication (with coefficient)

M+P_MUL Multiplies the values of the inputs (IN1 to IN5) with coefficients and bias and outputs (OUT_) the result.

HDivision (with coefficient)

M+P_DIV Divides the values of the inputs (IN1, IN2) with coefficients and bias and outputs (OUT_) the resuilt.

BSquare root (with coefficient)

M+P_SQR Performs square root extraction with coefficients to the value of the input (IN) and outputs (OUT_) the result.
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Comparison operation

The following function blocks perform comparison operation (>, >, =, <, <).

EComparison (>) with setting value

Function block symbol Processing details

M+P_GT Compares (>) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and outputs the result to the
comparison output (B_). This function block always outputs values to the input 1 (IN1) from the output (OUT_).

BEComparison (<) with setting value

Function block symbol Processing details

M+P_LT Compares (<) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and outputs the result to the
comparison output (B_). This function block always outputs values to the input 1 (IN1) from the output (OUT_).

BEComparison (=) with setting value

Function block symbol Processing details

M+P_EQ Compares (=) the input 1 (IN1) with the input 2 (IN2) using a setting value and outputs the result to the comparison
output (B_). This function block always outputs values to the input 1 (IN1) from the output (OUT_).

EComparison (>=) with setting value

Function block symbol Processing details

M+P_GE Compares (>) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and outputs the result to the
comparison output (B_). This function block always outputs values to the input 1 (IN1) from the output (OUT_).

BComparison (<=) with setting value

Function block symbol Processing details

M+P_LE Compares (<) the input 1 (IN1) with the input 2 (IN2) using a setting value and hysteresis and outputs the result to the
comparison output (B_). This function block always outputs values to the input 1 (IN1) from the output (OUT_).
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The following function blocks control operation of lead-lag, integration, derivative, high/low limiter, variation rate limiter, dead
band, bumpless transfer, and analog memory.

HLead-lag
M+P_LLAG Performs lead-lag compensation to the input (IN) when the operation signal (INVLD) is FALSE, and outputs (OUT_)
the result.
Hintegration
M+P_I Performs integral operation to the input (IN) when the operation signal (INVLD) is FALSE, and outputs (OUT_) the
result.
EDerivative

M+P_D Performs derivative operation to the input (IN) when the operation signal (INVLD) is FALSE, and outputs (OUT_) the
result.

HEDead time

M+P_DED Outputs (OUT_) the result with a delay by the dead time to the input (IN) when the operation signal (INVLD) is FALSE.

EHigh/low limiter

M+P_LIMT Applies high/low limiters with hysteresis to the input (IN) and outputs (OUT_) the result.

MVariation rate limiter 1

M+P_VLMT1 Limits the variation speed to the input (IN) and outputs (OUT_) the result.

EMVariation rate limiter 2

M+P_VLMT2 Limits the output variation speed to the input (IN) and outputs (OUT_) the resuilt.

HMDead band

M+P_DBND Sets a dead band to the input (IN) and outputs (OUT_) the result.

EBump-less transfer

M+P_BUMP Changes the output (OUT_) from the output control value CTRLYV to the output setting value SETV smoothly when the
mode (MODE) is changed from FALSE (MANUAL) to TRUE (AUTO).

HAnalog memory

M+P_AMR Increases or decreases the output (OUT_) at a fixed rate.

M8 points time proportional output

M+P_DUTY_8PT_ Performs output ON time conversion for input values and outputs the result in bits. This function block also adjusts the
phase of output cycles automatically to suppress overlapping of output (for example, peak current).
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Tag access FBs

I/0 control operation

The following function blocks pe

rform I/O processing including analog input/output, pulse integration, and batch counter.

BEAnalog input processing

Function block symbol

Processing details

M+P_IN

Performs range check, input limiter, engineering value inverse conversion, and digital filter processing.

The input limiter processing can be enabled or disabled on the "Options" window of the engineering tool.

EOutput processing-1 w

ith mode switching (with input addition)

Function block symbol

Processing details

M+P_OUT1

Performs input addition, variation rate & high/low limiter, reset windup, and output conversion processing to an input
value (AMV) and outputs a manipulated value. (with integral and anti-reset windup processing)

EOutput processing-2 w

ith mode switching (without input addition)

Function block symbol

Processing details

M+P_OUT2

Performs variation rate & high/low limiter processing and output conversion processing to an input value (MV), and
outputs a manipulated value. (without integral and anti-reset windup processing)

HEOutput processing-3 w

ith mode switching (with input addition and compensation)

Function block symbol

Processing details

M+P_OUT3_

Performs input addition, MV compensation, preset MV, MV hold, MV tracking, variation rate & high/low limiter, reset
windup, tight shut/full open, MV reverse, and output conversion processing to an input value (AMV) and outputs a
manipulated value.

EManual output

Function block symbol

Processing details

M+P_MOUT

Reads a manipulated value (MV) of tag data, performs output conversion processing, and outputs a manipulated
value.

HETime proportioning output

Function block symbol

Processing details

M+P_DUTY

Performs input addition, variation rate & high/low limiter, reset windup, output ON time conversion, and output
conversion processing to an input value (AMV) and outputs the value as bits.

HPulse integrator

Function block symbol

Processing details

M+P_PSUM

Performs input value increment operation, integrated value calculation, and output conversion processing to a count
value (CIN) and outputs the result when the integration start signal (RUN) is TRUE.

HEBatch counter

Function block symbol

Processing details

M+P_BC

Compares the input (CIN) with the estimated value 1 and estimated value 2, and outputs a completion signal when
the input reaches an estimated value.

At this time, this function block performs the high limit check, variation rate check, and output conversion processing
to the input (CIN).

HEManual setter

Function block symbol

Processing details

M+P_MSET_

Performs SV variation rate & high/low limiter processing, sets the result as the set value (current) (SVC) of tag data,

and outputs the value (SVC).
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Loop control operation

The following function blocks perform loop control processing including ratio control, various PID controls, two-position (on/
off) control, three-position (on/off) control, program setter, and loop selector.

HRatio control (enable tracking for primary loop)

Function block symbol Processing details

M+P_R_T Controls two sets of control amount at a constant ratio and outputs the result (AMV). The primary loop can be tracked.

HRatio control (disable tracking for primary loop)

Function block symbol Processing details

M+P_R Controls two sets of control amount at a constant ratio and outputs the result (AMV).

EVelocity type PID control (enable tracking for primary loop)

Function block symbol Processing details

M+P_PID_T Performs PID operations using process variable differential, inexact differential, and velocity type, and outputs the
result (AMV). The primary loop can be tracked.

EVelocity type PID control (disable tracking for primary loop)

Function block symbol Processing details
M+P_PID Performs PID operations using process variable differential, inexact differential, and velocity type, and outputs the
result (AMV).

W2-degree-of-freedom PID control (enable tracking for primary loop)

Function block symbol Processing details

M+P_2PID_T Optimizes the responsive performance (tracking performance) in a setting value change and control performance to a
disturbance, and outputs the result (AMV). The primary loop can be tracked.

W2-degree-of-freedom PID control (disable tracking for primary loop)

Function block symbol Processing details

M+P_2PID Optimizes the responsive performance (tracking performance) in a setting value change and control performance to a
disturbance, and outputs the result (AMV).

W2-degree-of-freedom advanced PID control (enable tracking for primary loop)

Function block symbol Processing details

M+P_2PIDH_T_ Optimizes the responsive performance (tracking performance) in a setting value change and control performance to a
disturbance, and outputs the result (AMV). This function block performs two-degree-of-freedom PID operation, PV
tracking, integration stop, derivative stop, and SV variation rate & high/low limiter processing. The primary loop can
be tracked.

W2-degree-of-freedom advanced PID control (disable tracking for primary loop)

Function block symbol Processing details

M+P_2PIDH_ Optimizes the responsive performance (tracking performance) in a setting value change and control performance to a
disturbance, and outputs the result (AMV). This function block performs two-degree-of-freedom PID operation, PV
tracking, integration stop, derivative stop, and SV variation rate & high/low limiter processing.

HPosition type PID control (enable tracking for primary loop/disable tracking from secondary
loop)

Function block symbol Processing details

M+P_PIDP_T Performs PID operations using process variable differential, inexact differential, and position type, and outputs the
result. The primary loop can be tracked.

HPosition type PID control (disable tracking for primary loop/disable tracking from secondary
loop)

Function block symbol Processing details
M+P_PIDP Performs PID operations using process variable differential, inexact differential, and position type, and outputs the
result.
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HPosition type PID contr
loop)

ol (enable tracking for primary loop/enable tracking from secondary

Function block symbol

Processing details

M+P_PIDP_EX_T_

Performs PID operations using process variable differential, inexact differential, and position type, and outputs the
result.

It also allows manipulated value bumpless switching and tracking from the primary loop and secondary loop at a
change of control mode.

HPosition type PID contr
loop)

ol (disable tracking for primary loop/enable tracking from secondary

Function block symbol

Processing details

M+P_PIDP_EX_

Performs PID operations using process variable differential, inexact differential, and position type, and outputs the
result.

It also allows manipulated value bumpless switching and tracking from the secondary loop at a change of control
mode.

ESample Pl control (ena

ble tracking for primary loop)

Function block symbol

Processing details

M+P_SPI_T

Performs PI control during operating time (ST_) and outputs the result (AMV). This function block holds the output
(AMV = 0) during hold time (HT). The primary loop can be tracked.

ESample Pl control (disable tracking for primary loop)

Function block symbol

Processing details

M+P_SPI

Performs PI control during operating time (ST_) and outputs the result (AMV). This function block holds the output
(AMV = 0) during hold time (HT).

HI-PD control (enable tracking for primary loop)

Function block symbol

Processing details

M+P_IPD_T

Controls values to slowly respond to a change of the setting value (SV) without any shocks and outputs the result
(AMV) by using the process variable (PV) in the proportional term and derivative term. The primary loop can be
tracked.

HI-PD control (disable tracking for primary loop)

Function block symbol

Processing details

M+P_IPD

Controls values to slowly respond to a change of the setting value (SV) without any shocks and outputs the result
(AMV) by using the process variable (PV) in the proportional term and derivative term.

EBlend Pl control (enabl

e tracking for primary loop)

Function block symbol

Processing details

M+P_BPI_T

This function block is used when the control amount vibrates in a short period but is stable in a long period. The
primary loop can be tracked.

EBlend PI control (disab

le tracking for primary loop)

Function block symbol

Processing details

M+P_BPI

This function block is used when the control amount vibrates in a short period but is stable in a long period.

EHigh/Low limit alarm check

Function block symbol

Processing details

M+P_PHPL

Performs the high high limit/high limit/low limit/low low limit checks and the variation rate check to the input (PVPI)
and outputs the results.
If a value has exceeded an allowable range, an alarm occurs.

W2-position ON/OFF con

trol (enable tracking for primary loop)

Function block symbol

Processing details

M+P_ONF2_T

Performs two-position (on/off) control. The primary loop can be tracked.
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W2-position ON/OFF control (disable tracking for primary loop)

Function block symbol

Processing details

M+P_ONF2

Performs two-position (on/off) control.

M3-position ON/OFF con

trol (enable tracking for primary loop)

Function block symbol

Processing details

M+P_ONF3_T

Performs three-position (on/off) control. The primary loop can be tracked.

M3-position ON/OFF con

trol (disable tracking for primary loop)

Function block symbol

Processing details

M+P_ONF3

Performs three-position (on/off) control.

EProgram setter

Function block symbol

Processing details

M+P_PGS

Registers time width sets and setting value programs of up to 16 steps, and outputs a setting value corresponding to
the progress time of each step with linear interpolation.

EMulti-point program se

tter

Function block symbol

Processing details

M+P_PGS2_

Registers time width sets and setting value programs of up to 32 steps, and outputs a setting value corresponding to
the progress time of each step with linear interpolation.

HLoop selector (disable

tracking for primary loop)

Function block symbol

Processing details

M+P_SEL

Selects an input value depending on the setting of the select signal and outputs the result. The input 1 and 2 are not
tracked.

HLoop selector (enable tracking for primary loop only by CASIN_T)

Function block symbol

Processing details

M+P_SEL_T1

Selects an input value depending on the setting of the select signal and outputs the result. The input 1 is not tracked.
The primary loop of the input 2 is tracked, but tracking from the secondary loop is not performed.

HLoop selector (enable tracking for primary loop by CASIN_T1/_T2)

Function block symbol

Processing details

M+P_SEL_T2

Selects an input value depending on the setting of the select signal and outputs the result. The primary loop of the
input 1 and 2 is tracked, but tracking from the secondary loop is not performed.

HLoop selector (enable tracking from secondary loop to primary loop)

Function block symbol

Processing details

M+P_SEL_T3_

Selects two input values depending on the setting of the select signal and outputs the result. The primary loop of the

input 1 and 2 is tracked from the secondary loop.

Special

The following function block cha

EChange control mode

nges the control mode.

Function block symbol

Processing details

M+P_MCHG

Switches the control mode to one of MANUAL, AUTO, CASCADE, COMPUTER MV, COMPUTER SV, and
CASCADE DIRECT according to a mode change signal.
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Tag FBs

Loop tag

The following function blocks pel

rform loop control processing including ratio control, various PID controls, two-position (on/

off) control, three-position (on/off) control, program setter, and loop selector.

EVelocity type PID control (enable tracking for primary loop)

Function block symbol

Processing details

M+M_PID_T

Performs velocity type PID control combining the functions of M+P_IN, M+P_PHPL, M+P_PID_T, and M+P_OUT1
into a single FB. The primary loop can be tracked.

EVelocity type PID contr

ol (disable tracking for primary loop)

Function block symbol

Processing details

M+M_PID

Performs velocity type PID control combining the functions of M+P_IN, M+P_PHPL, M+P_PID, and M+P_OUT1 into
a single FB.

EVelocity type PID contr

ol and DUTY output (enable tracking for primary loop)

Function block symbol

Processing details

M+M_PID_DUTY_T

Performs velocity type PID control and duty output combining the functions of M+P_IN, M+P_PHPL, M+P_PID_T, and
M+P_DUTY into a single FB. The primary loop can be tracked.

EVelocity type PID contr

ol and DUTY output (disable tracking for primary loop)

Function block symbol

Processing details

M+M_PID_DUTY

Performs velocity type PID control and duty output combining the functions of M+P_IN, M+P_PHPL, M+P_PID, and
M+P_DUTY into a single FB.

HW2-degree-of-freedom PI

D control (enable tracking for primary loop)

Function block symbol

Processing details

M+M_2PID_T

Performs two-degree-of-freedom PID control combining the functions of M+P_IN, M+P_PHPL, M+P_2PID_T, and
M+P_OUT1 into a single FB. The primary loop can be tracked.

M2-degree-of-freedom PI

D control (disable tracking for primary loop)

Function block symbol

Processing details

M+M_2PID

Performs two-degree-of-freedom PID control combining the functions of M+P_IN, M+P_PHPL, M+P_2PID, and
M+P_OUT1 into a single FB.

W2-degree-of-freedom PI

D control and DUTY O/P (enable tracking for primary loop)

Function block symbol

Processing details

M+M_2PID_DUTY_T

Performs two-degree-of-freedom PID control and duty output combining the functions of M+P_IN, M+P_PHPL,
M+P_2PID_T, and M+P_DUTY into a single FB. The primary loop can be tracked.

H2-degree-of-freedom PI

D control and DUTY O/P (disable tracking for primary loop)

Function block symbol

Processing details

M+M_2PID_DUTY

Performs two-degree-of-freedom PID control and duty output combining the functions of M+P_IN, M+P_PHPL,
M+P_2PID, and M+P_DUTY into a single FB.

H2-degree-of-freedom advanced PID control (enable tracking for primary loop)

Function block symbol

Processing details

M+M_2PIDH_T_

Performs two-degree-of-freedom PID control combining the functions of M+P_IN, M+P_PHPL, M+P_2PIDH_T_, and

M+P_OUT3_ into a single FB with PV/MV correction. The primary loop can be tracked.

W2-degree-of-freedom advanced PID control (disable tracking for primary loop)

Function block symbol

Processing details

M+M_2PIDH_

Performs two-degree-of-freedom PID control combining the functions of M+P_IN, M+P_PHPL, M+P_2PIDH_, and

M+P_OUT3_ into a single FB with PV/MV correction.
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HPosition type PID control (enable tracking for primary loop/disable tracking from secondary
loop)

Function block symbol Processing details

M+M_PIDP_T Performs position type PID control combining the functions of M+P_IN, M+P_PHPL, and M+P_PIDP_T into a single
FB. The primary loop can be tracked.

HPosition type PID control (disable tracking for primary loop/disable tracking from secondary
loop)

Function block symbol Processing details

M+M_PIDP Performs position type PID control combining the functions of M+P_IN, M+P_PHPL, and M+P_PIDP into a single FB.

HPosition type PID control (enable tracking for primary loop/enable tracking from secondary
loop)

Function block symbol Processing details
M+M_PIDP_EX_T_ Performs position type PID control combining the functions of M+P_IN, M+P_PHPL, and M+P_PIDP_EX_T_ into a
single FB.

It also allows manipulated value bumpless switching and tracking from the primary loop and secondary loop at a
change of control mode.

HPosition type PID control (disable tracking for primary loop/enable tracking from secondary
loop)

Function block symbol Processing details

M+M_PIDP_EX_ Performs position type PID control combining the functions of M+P_IN, M+P_PHPL, and M+P_PIDP_EX_ into a
single FB.
It also allows manipulated value bumpless switching and tracking from the secondary loop at a change of control
mode.

ESample PI control (enable tracking for primary loop)

Function block symbol Processing details

M+M_SPI_T Performs sample Pl control combining the functions of M+P_IN, M+P_PHPL, M+P_SPI_T, and M+P_OUT1 into a
single FB. The primary loop can be tracked.

ESample PI control (disable tracking for primary loop)

Function block symbol Processing details
M+M_SPI Performs sample Pl control combining the functions of M+P_IN, M+P_PHPL, M+P_SPI, and M+P_OUT1 into a single
FB.

HI-PD control (enable tracking for primary loop)

Function block symbol Processing details

M+M_IPD_T Performs I-PD control combining the functions of M+P_IN, M+P_PHPL, M+P_IPD_T, and M+P_OUT1 into a single
FB. The primary loop can be tracked.

HI-PD control (disable tracking for primary loop)

Function block symbol Processing details

M+M_IPD Performs I-PD control combining the functions of M+P_IN, M+P_PHPL, M+P_IPD, and M+P_OUT1 into a single FB.

EBlend Pl control (enable tracking for primary loop)

Function block symbol Processing details

M+M_BPI_T Performs blend Pl control combining the functions of M+P_IN, M+P_PHPL, M+P_BPI_T, and M+P_OUT1 into a
single FB. The primary loop can be tracked.

EBlend Pl control (disable tracking for primary loop)

Function block symbol Processing details
M+M_BPI Performs blend Pl control combining the functions of M+P_IN, M+P_PHPL, M+P_BPI, and M+P_OUT1 into a single
FB.
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HRatio control (enable tracking for primary loop)

Function block symbol

Processing details

M+M_R_T

Performs ratio control combining the functions of M+P_IN, M+P_PHPL, M+P_R_T, and M+P_OUT?2 into a single FB.
The primary loop can be tracked.

HRatio control (disable t

racking for primary loop)

Function block symbol

Processing details

M+M_R

Performs ratio control combining the functions of M+P_IN, M+P_PHPL, M+P_R, and M+P_QOUT2 into a single FB.

W2-position ON/OFF con

trol (enable tracking for primary loop)

Function block symbol

Processing details

M+M_ONF2_T

Performs two-position (on/off) control combining the functions of M+P_IN, M+P_PHPL, and M+P_ONF2_T into a
single FB. The primary loop can be tracked.

W2-position ON/OFF con

trol (disable tracking for primary loop)

Function block symbol

Processing details

M+M_ONF2

Performs two-position (on/off) control combining the functions of M+P_IN, M+P_PHPL, and M+P_ONF2 into a single
FB.

M3-position ON/OFF con

trol (enable tracking for primary loop)

Function block symbol

Processing details

M+M_ONF3_T

Performs three-position (on/off) control combining the functions of M+P_IN, M+P_PHPL, and M+P_ONF3_T into a
single FB. The primary loop can be tracked.

M3-position ON/OFF con

trol (disable tracking for primary loop)

Function block symbol

Processing details

M+M_ONF3

Performs three-position (on/off) control combining the functions of M+P_IN, M+P_PHPL, and M+P_ONF3 into a
single FB.

HEMonitor

Function block symbol

Processing details

M+M_MONI

Performs monitoring combining the functions of M+P_IN and M+P_PHPL into a single FB.

EManual output with mo

nitor

Function block symbol

Processing details

M+M_MWM

Performs manual output with monitor combining the functions of M+P_IN, M+P_PHPL, and M+P_MOUT into a single
FB.

EBatch preparation

Function block symbol

Processing details

M+M_BC

Performs batch preparation combining the functions of M+P_PSUM and M+P_BC into a single FB.

HPulse integrator

Function block symbol

Processing details

M+M_PSUM

Performs pulse integration combining the functions of M+P_PSUM into a single FB.

HLoop selector (disable

tracking for primary loop)

Function block symbol

Processing details

M+M_SEL

Performs loop selector combining the functions of M+P_SEL into a single FB.

HLoop selector (enable tracking for primary loop only by CASIN_T)

Function block symbol

Processing details

M+M_SEL_T1

Performs loop selector combining the functions of M+P_SEL_T1 into a single FB. The input 1 is not tracked. The

primary loop of the input 2 is tracked, but tracking from the secondary loop is not performed.
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HLoop selector (enable tracking for primary loop by CASIN_T1/_T2)

Function block symbol Processing details

M+M_SEL_T2 Performs loop selector combining the functions of M+P_SEL_T2 into a single FB. The primary loop of the input 1 and
2 is tracked, but tracking from the secondary loop is not performed.

HLoop selector (enable tracking from secondary loop to primary loop)

Function block symbol Processing details

M+M_SEL_T3_ Performs loop selector combining the functions of M+P_SEL_T3_ into a single FB. The primary loop of the input 1
and 2 can be tracked from the secondary loop.

EManual output

Function block symbol Processing details

M+P_MOUT Performs manual output combining the functions of M+P_MOUT into a single FB.

EProgram setter

Function block symbol Processing details

M+M_PGS Performs program settings combining the functions of M+P_PGS into a single FB.

EMulti-point program setter

Function block symbol Processing details

M+M_PGS2_ Performs program settings combining the functions of M+P_PGS2_ into a single FB. Multiple FBs can be connected
to execute time width sets and setting value programs of 32 steps or more.

HEManual setter with monitor

Function block symbol Processing details
M+M_SWM_ Performs manual settings with monitor combining the functions of M+P_IN, M+P_PHPL, and M+P_MSET_ into a
single FB.

HPosition proportional output

Function block symbol Processing details

M+M_PVAL_T_ Outputs open/close command bits to operate the motor valve opening according to the deviation of opening between
the feedback input and setting value. The primary loop can be tracked.

HHeating and cooling output

Function block symbol Processing details

M+M_HTCL_T_ Outputs two manipulated values after split conversion and output conversion to setting values. This function block can
perform temperature control by outputting the values to both the heating and cooling operation terminal. The primary
loop can be tracked.
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Status tag

The following function blocks perform reversible/irreversible operation and ON/OFF operation and operates as a timer and a
counter.

EMotor irreversible (2 input/2 output)

Function block symbol Processing details

M+M_NREV Performs irreversible operation and controls a solenoid valve.
EMotor reversible (2 input/3 output)

Function block symbol Processing details

M+M_REV Performs reversible operation.
BON/OFF operation (2 input/2 output)

Function block symbol Processing details

M+M_MVAL1 Controls an ON/OFF motor valve and solenoid valve.
BON/OFF operation (2 input/3 output)

Function block symbol Processing details

M+M_MVAL2 Controls an ON/OFF motor valve (with intermediate status).
HETimer 1 (timer stops when COMPLETE flag is on)

Function block symbol Processing details

M+M_TIMER1 This function block is a clock timer. It stops counting the time when the timer count value reaches the set value.

ETimer 2 (timer continues when COMPLETE flag is on)

Function block symbol Processing details

M+M_TIMER2 This function block is a clock timer. It continues to count the time even if the time count value exceeds the set value,
and the timer stops when the time count value reaches the timer high limit value.

ECounter 1 (counter stops when COMPLETE flag is on)

Function block symbol Processing details

M+M_COUNTER1 This function block is a counter that counts contact signal inputs. It stops counting the inputs when the count value
reaches the set value.

HECounter 2 (counter continues when COMPLETE flag is ON)

Function block symbol Processing details

M+M_COUNTER2 This function block is a counter that counts contact signal inputs. It continues to count the inputs even if the count
value exceeds the set value, and stops counting the input when the count value reaches the counter high limit value.

HPush button operation (5 input/5 output)

Function block symbol Processing details
M+M_PB_ Performs push button operation.
APPX
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The following function blocks perform alarm notification.

HAlarm

M+M_ALARM Displays the alarms for the input pins ALMIN1 to ALMINS8 to which TRUE is input on the "Alarm List" window of the PX
Developer monitor tool.

64 points alarm

M+M_ALARM_64PT_ Displays the alarms for the bits of the input pins ALMIN_W1 to ALMIN_W4 to which TRUE is input on the "Alarm List"
window of the PX Developer monitor tool.

The following function blocks perform message notification.

HEMessage

M+M_MESSAGE Displays the events for the input pins MSGIN1 to MSGINS to which TRUE is input on the "Event List" window of the
PX Developer monitor tool.

W64 points message

M+M_MESSAGE_64PT_ Displays the events for the bits of the input pins MSGIN_W1 to MSGIN_W4 to which TRUE is input on the "Event List"
window of the PX Developer monitor tool.

APPX 1 89
Appendix 1 Lists of Process Control Function Blocks



190

Appendix 2 Tag Data List

How to read items in the list is shown below.

Item Description

Offset Indicates the offset word of memory data inside the tags.
Label Indicates tag data (tag member).

Data type Indicates the memory data structure.

+ BOOL: Bit

« WORD: Integer data (word [unsigned]/bit string [16 bits])
« INT: Integer data (word [signed])

* DINT: Integer data (double word [signed])

* REAL: Real number data (single-precision real number)

Setting/Storage range (Low limit/
High limit)

Indicates the setting range of all items.

Refer to following range for PH, PL, HH, LL setting/storage range.

* PV high limit alarm value (PH_): (RL) to (RH) and (PL) < (PH_)

* PV low limit alarm value (PL): (RL) to (RH) and (PL) < (PH_)

* PV high high limit alarm value (HH): (RL) to (RH) and (PH_) < (HH)

* PV low low limit alarm value (LL): (RL) to (RH) and (LL) < (PL)

Set the control cycle (CT) to the integral multiple of an execution cycle.

The execution cycle indicates an execution cycle set by GX Works3 and an execution cycle of a program block property.

O [Tool] = [Options] = [Convert] = [Process Control Extension Setting]

Initial value

Indicates default value.

Number of digits after the decimal
point

Indicates the number of digits after the decimal point. N is indicated by the number of digits after the decimal point of
+9[N_].

Unit Indicates units.
UNIT is set in the "Unit Setting" window of PX Developer.
O [Monitor Tool Setting] = [Unit Setting]
Application Indicates the name/application of tag data (tag member).
Storage Indicates whether it is allowed to read/write tag data using programs.

BUser
It is allowed to read/write tag data. However, tag data with (condition 1/2/3) can only be written only under the following
conditions.

+ Condition 1: When changing the control mode using a program, use M+P_MCHG of the tag access FB. Transition to the
control mode with TRUE as the corresponding bit item of Disable Mode Change is not allowed.

+ Condition 2: Stop alarm (SPA) and output open (OOA) of an alarm are written by a program. When the program sets
stop alarm (SPA) as TRUE, stop alarm in the corresponding loop is processed. The bit items except stop alarm (SPA)
and output open (OOA) of an alarm are written by the system. Do not write them using a program.

+ Condition 3: It is allowed to write tag data only when the control mode is MAN or CMV.

ESystem

It is allowed only to read tag data. Do not write tag data. The operations are not guaranteed if it is written. This item is not
displayed on the "FB Property" window on GX Works3.

MTag data access control

Tag data can be written only from the ActiveX container application that uses the tag data access control that is an ActiveX
control.

For details on tag data access control, refer to the following.

L1 PX Developer Version 1 Operating Manual (Monitor Tool)

Tag access FB

Indicates the tag access FB which reads/writes tag data.

The following table describes

Boolean items of tag data.

Item

Description

Control mode

TRUE: Valid, FALSE: Invalid

Disable Mode Change

TRUE: Valid, FALSE: Invalid

Alarm

TRUE: Detected, FALSE: Reset

Disable alarm detection

TRUE: Valid, FALSE: Invalid

Alarm level

TRUE: Major alarm, FALSE: Minor alarm
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2PIDH

Structure name: M+TM_2PIDH

+0 FUNC INT 17 17 17 Tag Function System —
Code

+1 b3 | MAN BOOL | FALSE | TRUE | TRUE Control Mode: | User M+P_MCHG
MANUAL (condition 1) | M+P_2PIDH(_T)_

M+P_OUT3

b4 | AUT BOOL | FALSE | TRUE | FALSE Control Mode: | User M+P_MCHG
AUTO (condition 1) | M+P_2PIDH(_T)_

M+P_OUT3

b5 | CAS BOOL | FALSE | TRUE | FALSE Control Mode: | User M+P_MCHG
CASCADE (condition 1) | M+P_2PIDH(_T)_

M+P_OUT3

b9 | CMV BOOL | FALSE | TRUE | FALSE Control Mode: | User M+P_MCHG
COMPUTER (condition 1) | M+P_2PIDH(_T)_

MV M+P_OUT3

bA | CSV BOOL | FALSE | TRUE | FALSE Control Mode: | User M+P_MCHG
COMPUTER (condition 1) | M+P_2PIDH(_T)_

SV M+P_OUT3

bB | CASDR BOOL | FALSE | TRUE | FALSE Control Mode: | User M+P_MCHG
CASCADE (condition 1) | M+P_2PIDH(_T)_

DIRECT M+P_OUT3

APPX 1 91

Appendix 2 Tag Data List




+2

b3

MANI

BOOL

FALSE

TRUE

FALSE

Disable Mode
Change:
Disable
MANUAL

User

M+P_MCHG

b4

AUTI

BOOL

FALSE

TRUE

FALSE

Disable Mode
Change:
Disable AUTO

User

M+P_MCHG

b5

CASI

BOOL

FALSE

TRUE

FALSE

Disable Mode
Change:
Disable
CASCADE

User

M+P_MCHG

b9

CMVI

BOOL

FALSE

TRUE

TRUE

Disable Mode
Change:
Disable
COMPUTER
MV

User

M+P_MCHG

bA

Csvi

BOOL

FALSE

TRUE

TRUE

Disable Mode
Change:
Disable
COMPUTER
SV

User

M+P_MCHG

bB

CASDRI

BOOL

FALSE

TRUE

FALSE

Disable Mode
Change:
Disable
CASCADE
DIRECT

User

M+P_MCHG

bC

TSTPI

BOOL

FALSE

TRUE

FALSE

Disable Mode
Change:
Disable TAG
STOP

User

M+P_MCHG

bD

ATI

BOOL

FALSE

TRUE

FALSE

Disable Mode
Change:
Disable Auto
Tuning

User

M+P_MCHG

bE

OVRI

BOOL

FALSE

TRUE

FALSE

Disable Mode
Change:
Disable
OVERRIDE

User

M+P_MCHG

bF

SIMI

BOOL

FALSE

TRUE

FALSE

Disable Mode
Change:
Disable
SIMULATION

User

M+P_MCHG

192

APPX

Appendix 2 Tag Data List



+3 b0 | MLA BOOL | FALSE TRUE FALSE Output Low User Common
Limit Alarm (condition 2)
b1 | MHA BOOL | FALSE TRUE FALSE Output High User Common
Limit Alarm (condition 2)
b2 | DVLA BOOL | FALSE TRUE FALSE Large Deviation | User Common
Alarm (condition 2)
b3 | DPNA BOOL | FALSE TRUE FALSE Negative User Common
Variation Rate (condition 2)
Alarm
b4 | DPPA BOOL | FALSE | TRUE FALSE Positive User Common
Variation Rate | (condition 2)
Alarm
b5 | PLA BOOL | FALSE TRUE FALSE Input Low Limit | User Common
Alarm (condition 2)
b6 | PHA BOOL | FALSE TRUE FALSE Input High Limit | User Common
Alarm (condition 2)
b7 | LLA BOOL | FALSE TRUE FALSE Input Low Low | User Common
Limit Alarm (condition 2)
b8 | HHA BOOL | FALSE TRUE FALSE Input High High | User Common
Limit Alarm (condition 2)
b9 | SEA BOOL | FALSE TRUE FALSE Sensor Error User Common
Alarm (condition 2)
bA | OOA BOOL | FALSE TRUE FALSE Output Open User Common
Alarm (condition 2)
bB | DMLA BOOL | FALSE | TRUE | FALSE Output User Common
Variation Rate | (condition 2)
Limit Alarm
bE | SPA BOOL | FALSE TRUE FALSE Stop Alarm User Common
(condition 2)
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+4 b0 | MLI BOOL | FALSE TRUE FALSE | — — Disable Output | User Common
Low Limit
Alarm

b1 | MHI BOOL | FALSE TRUE FALSE | — — Disable Output | User Common
High Limit
Alarm
b2 | DVLI BOOL | FALSE TRUE FALSE | — — Disable Large User Common
Deviation
Alarm

b3 | DPNI BOOL | FALSE TRUE FALSE | — — Disable User Common
Negative
Variation Rate
Alarm

b4 | DPPI BOOL | FALSE TRUE FALSE | — — Disable User Common
Positive
Variation Rate
Alarm

b5 | PLI BOOL | FALSE TRUE FALSE | — — Disable Input User Common
Low Limit
Alarm
b6 | PHI BOOL | FALSE TRUE FALSE | — — Disable Input User Common
High Limit
Alarm
b7 | LLI BOOL | FALSE TRUE FALSE | — — Disable Input User Common
Low Low Limit
Alarm

b8 | HHI BOOL | FALSE TRUE FALSE | — — Disable Input User Common
High High Limit
Alarm

b9 | SEI BOOL | FALSE TRUE FALSE | — — Disable Sensor | User Common
Error Alarm
bB | DMLI BOOL | FALSE TRUE FALSE | — — Disable Output | User Common
Variation Rate
Limit Alarm

bD | TRKF BOOL | FALSE TRUE FALSE | — — Tracking Flag User Common

bF | ERRI BOOL | FALSE TRUE FALSE | — — Disable All User Common
Alarms
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+5

b0

MLL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Output Low
Limit Alarm

User

b1

MHL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Output High
Limit Alarm

User

b2

DVLL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Large Deviation
Alarm

User

b3

DPNL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Negative
Variation Rate
Alarm

User

b4

DPPL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Positive
Variation Rate
Alarm

User

b5

PLL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Input Low Limit
Alarm

User

b6

PHL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Input High Limit
Alarm

User

b7

LLL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Input Low Low
Limit Alarm

User

b8

HHL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Input High High
Limit Alarm

User

b9

SENL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Sensor Error
Alarm

User

bA

OooL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Output Open
Alarm

User

bB

DMLL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Output
Variation Rate
Limit Alarm

User

bE

SPL

BOOL

FALSE

TRUE

FALSE

Alarm Level of
Stop Alarm

User

+6

CTNO

INT

32

Lockout Tag
No.

System

+7

CTFN

WORD

HO0002

H0000

Lockout Tag
Function

System

+8

UNIT

INT

127

Unit

User

+9

INT

Number of
digits after the
decimal point

User

+10
+11

PV

REAL

RL

RH

0.0

UNIT

Process
Variable

System

M+P_PHPL

+12
+13

MV

REAL

110

0.0

%

Manipulated
Variable

User
(condition 3)

M+P_OUT3
M+P_2PIDH(_T)_

+14
+15

svC

REAL

RL

RH

0.0

UNIT

Setting Value
(Current)

System

M+P_2PIDH(_T)_

+16
+17

DV

REAL

-110

0.0

%

Deviation

System

M+P_2PIDH(_T)_
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Offset Label Data | Setting/Storage | Initial | Number | Unit Application | Storage Tag access FB
type range value | of digits
L High after the
limit | limit el
point
+18 MH REAL -10 110 100.0 1 % MV High Limit User M+P_OUT3
19 Value M+P_2PIDH(_T)_
+20 ML REAL -10 110 0.0 1 % MV Low Limit User M+P_OUT3
21 Value M+P_2PIDH(_T)_
+22 RH REAL -999999 | 999999 | 100.0 N UNIT PV Engineering | User M+P_PHPL
23 Value High
Limit
+24 RL REAL -999999 | 999999 | 0.0 N UNIT PV Engineering | User M+P_PHPL
+25 Value Low Limit
+26 PH_ REAL RL RH 100.0 N UNIT PV High Limit User M+P_PHPL
27 Alarm Value
+28 PL REAL RL RH 0.0 N UNIT PV Low Limit User M+P_PHPL
+29 Alarm Value
+30 HH REAL RL RH 100.0 N UNIT PV High High User M+P_PHPL
+31 Limit Alarm
Value
+32 LL REAL RL RH 0.0 N UNIT PV Low Low User M+P_PHPL
+33 Limit Alarm
Value
+34 SH REAL |RL RH 100.0 [N UNIT SV High Limit | User M+P_2PIDH(_T)_
+35 Value
+36 SL REAL RL RH 0.0 N UNIT SV Low Limit User M+P_2PIDH(_T)_
+37 Value
+38 ALPHA REAL 0 1 0.2 2 — PV Filter User M+P_IN
+39 Coefficient
+40 HS REAL 0 100 0.0 1 % PV High/Low User M+P_PHPL
+41 Limit Alarm
Hysteresis
+42 CTIM REAL 0 9999 0.0 2 s Variation Rate User M+P_PHPL
+43 Alarm Check
Time
+44 DPL REAL 0 100 100.0 1 % Variation Rate User M+P_PHPL
+45 Alarm Value
+46 cT REAL |0 9999 1.0 2 s Control Cycle | User M+P_2PIDH(_T)_
+47
+48 DML REAL 0 100 100.0 1 % Output User M+P_OUT3
+49 Variation Rate
High Limit
Value
+50 DVL REAL 0 100 100.0 1 % Deviation Limit | User M+P_2PIDH(_T)_
+51 Value
+52 PROPORTIONAL REAL |0 999 1.0 2 — Gain User M+P_2PIDH(_T)_
+53
+54 INTEGRAL REAL |0 9999 10.0 1 s Integral Time | User M+P_2PIDH(_T)_
+55
+56 DERIVATIVE REAL 0 9999 0.0 1 s Derivative Time | User M+P_2PIDH(_T)_
+57
+58 GW REAL |0 100 0.0 1 — Gap Width User M+P_2PIDH(_T)_
+59
+60 GG REAL 0 99 1.0 1 — Gap Gain User M+P_2PIDH(_T)_
+61
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Offset Label Data | Setting/Storage | Initial | Number | Unit Application | Storage Tag access FB
pe range value | or digits
g | f digit:
Low High after the
limit | limit decimal
point
+62 MVP REAL | -999999 | 999999 | 0.0 1 — MV Internal System —
+63 Operation
Value
+64 ALPHA2 REAL |0 1 0.0 2 — 2-degree-of- User M+P_2PIDH(_T)_
+65 freedom
Parameter
Alpha
+66 BETA2 REAL |0 1 1.0 2 — 2-degree-of- User M+P_2PIDH(_T)_
+67 freedom
Parameter Beta
+68 CTDUTY REAL 0 9999 1.0 2 s Control Output | User Reserved for
+69 Cycle future use
+70 AT1STEPMV REAL | -100 100 0.0 1 % Step User M+P_2PIDH(_T)_
71 Manipulated
Variable for
AT1
+72 AT1ST REAL |0 9999 1.0 2 s Sampling User M+P_2PIDH(_T)_
+73 Interval Time
for AT1
+74 AT1TOUT1 REAL 0 9999 100.0 1 s Time-out User M+P_2PIDH(_T)_
+75 Interval for
AT1/AT2
+76 AT1TOUT2 REAL |0 9999 10.0 1 s Time-out User M+P_2PIDH(_T)_
77 Interval after
Maximum
Slope for AT1
+78 AT2HS REAL 0 10 1.0 1 % Hysteresis for User M+P_2PIDH(_T)_
+79 AT2
+80 AT2MVH REAL |0 100 100.0 1 % Output High User M+P_2PIDH(_T)_
+81 Limit Value for
AT2
+82 AT2MVL REAL 0 100 0.0 1 % Output Low User M+P_2PIDH(_T)_
+83 Limit Value for
AT2
+86 ATTYPE INT 0 4 1 — — Control Type User M+P_2PIDH(_T)_
for AT
+87 | bD | SVLA BOOL | FALSE TRUE FALSE | — — SV Low Alarm | System Common
bE | SVHA BOOL | FALSE TRUE FALSE | — — SV High Alarm | System Common
bF | DSVLA BOOL FALSE TRUE FALSE | — — SV Variation System Common
Rate Limit
Alarm
+88 | bD | SVLI BOOL | FALSE TRUE FALSE | — — Disable SV User Common
Low Alarm
bE | SVHI BOOL | FALSE TRUE FALSE | — — Disable SV User Common
High Alarm
bF | DSVLI BOOL | FALSE TRUE FALSE | — — Disable SV User Common
Variation Rate
Limit Alarm
+89 | bD | SVLL BOOL | FALSE TRUE FALSE | — — Alarm Level of | User Common
SV Low Alarm
bE | SVHL BOOL | FALSE TRUE FALSE | — — Alarm Level of | User Common
SV High Alarm
bF | DSVLL BOOL | FALSE TRUE FALSE | — — Alarm Level of | User Common
SV Variation
Rate Limit
Alarm
+90 SV REAL RL RH 0.0 N UNIT Setting Value User —
+91 (Target)
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Offset

Label

Data
type

Setting/Storage

range

Low
limit

High
limit

Initial
value

Number
of digits
after the
decimal
point

Unit

Application

Storage

Tag access FB

+92

DSVL

REAL

100

100.0

1

%

SV Variation
Rate High Limit
Value

User

M+P_2PIDH(_T)

+94 | b0

DOM_AT_START_SET

BOOL

FALSE

TRUE

FALSE

Monitor Output
Buffer: Start
Setting

Tag data
access
control

b1

DOM_AT_STOP_SET

BOOL

FALSE

TRUE

FALSE

Monitor Output
Buffer: Stop
Setting

Tag data
access
control

b2

DOM_AT TYPE

BOOL

FALSE

TRUE

FALSE

Monitor Output
Buffer:
Command
Type

Tag data
access
control

bD

TSTP

BOOL

FALSE

TRUE

FALSE

Monitor Output
Buffer: TAG
STOP

Tag data
access
control

bE

OVR

BOOL

FALSE

TRUE

FALSE

Monitor Output
Buffer:
OVERRIDE

Tag data
access
control

bF

SIM

BOOL

FALSE

TRUE

FALSE

Monitor Output
Buffer:
SIMULATION

Tag data
access
control

+95 | b0

DIM_AT_RUN

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer: Tuning

System

b2

DIM_AT_PH

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer: Input
High Limit

System

b3

DIM_AT_PL

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer: Input
Low Limit

System

b4

DIM_AT_MVH

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer: Output
High Limit

System

b5

DIM_AT_MVL

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer: Output
Low Limit

System

b6

DIM_AT_TO

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer: Time-
out

System

b7

DIM_AT_MODE

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer:
Operation
Mode

System

b8

DIM_AT_ID

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer:
Identification

System

b9

DIM_PREMV

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer: Preset
MV

System

bA

DIM_MVHLD

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer: MV
Hold

System

bB

DIM_MVTRK

BOOL

FALSE

TRUE

FALSE

Monitor Input
Buffer: MV
Tracking

System
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PGS2

Structure name: M+TM_PGS2

Offset Label Data | Setting/Storage | Initial | Number | Unit Application | Storage Tag access FB
type range value | of digits
Low High after the
limit | limit el
point
+0 FUNC INT 18 18 18 — — Tag Function System —
Code
+1 b3 | MAN BOOL | FALSE | TRUE | TRUE |— — Control Mode: | User M+P_MCHG
MANUAL (condition 1) | M+P_PGS2_
b4 | AUT BOOL | FALSE | TRUE FALSE | — — Control Mode: | User M+P_MCHG
AUTO (condition 1) | M+P_PGS2_
+2 b3 | MANI BOOL | FALSE | TRUE FALSE | — — Disable Mode User M+P_MCHG
Change:
Disable
MANUAL
b4 | AUTI BOOL | FALSE | TRUE FALSE | — — Disable Mode User M+P_MCHG
Change:
Disable AUTO
bC | TSTPI BOOL | FALSE | TRUE FALSE | — — Disable Mode User M+P_MCHG
Change:
Disable TAG
STOP
+3 b0 | SVLA BOOL | FALSE TRUE FALSE | — — SV Low Alarm User Common
(condition 2)
b1 | SVHA BOOL | FALSE TRUE FALSE | — — SV High Alarm | User Common
(condition 2)
bE | SPA BOOL | FALSE TRUE FALSE | — — Stop Alarm User Common
(condition 2)
+4 b0 | SVLI BOOL FALSE TRUE FALSE | — — Disable SV User Common
Low Alarm
b1 | SVHI BOOL FALSE TRUE FALSE | — — Disable SV User Common
High Alarm
bF | ERRI BOOL | FALSE | TRUE FALSE | — — Disable All User Common
Alarms
+5 b0 | SVLL BOOL | FALSE | TRUE FALSE | — — Alarm Level of | User —
SV Low Alarm
b1 | SVHL BOOL | FALSE | TRUE FALSE | — — Alarm Level of | User —
SV High Alarm
bE | SPL BOOL | FALSE | TRUE FALSE | — — Alarm Level of | User —
Stop Alarm
+6 CTNO INT 0 32 0 — — Lockout Tag System —
No.
+7 CTFN WORD | 0 H0002 | HO000 | — — Lockout Tag System —
Function
+8 UNIT INT 0 127 0 — — Unit User —
+9 N_ INT 0 4 1 — — Number of User —
digits after the
decimal point
+10 STNO INT 0 32 0 — — Number of User M+P_PGS2_
Steps Setting
+11 PVSTART INT 0 2 0 — — PV Start Type User M+P_PGS2_
+12 SV REAL | RL RH 0.0 N UNIT Setting value User M+P_PGS2_
+13 (condition 3)
+14 STC INT 0 32 0 — — Executing Step | User M+P_PGS2_
No.
+15 T INT 0 32767 | 0O — s (min)2 | Time in the User M+P_PGS2_
step
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Offset Label Data | Setting/Storage | Initial | Number | Unit Application | Storage Tag access FB
type range value | of digits
Low High after the
limit | limit decimal
point
+16 PV REAL RL RH 0.0 N UNIT Process System M+P_PGS2_
17 Variable
+18 SH INT -32768 32767 100 — UNIT™! SV High Limit User M+P_PGS2_
Value
+19 SL INT -32768 32767 0 — UNIT™! SV Low Limit User M+P_PGS2_
Value
+20 [ b0 | TYP_HOLD BOOL | FALSE TRUE TRUE | — — Operation User M+P_PGS2_
Type: HOLD
b1 | TYP_RETURN BOOL | FALSE TRUE FALSE | — — Operation User M+P_PGS2_
Type: RETURN
b2 | TYP_CYCLIC BOOL | FALSE TRUE FALSE | — — Operation User M+P_PGS2_
Type: CYCLIC
b8 | TUNIT BOOL | FALSE TRUE FALSE | — — Unit of time User M+P_PGS2_
+21 WAIT INT 0 32767 0 — UNIT™! Wait Width User M+P_PGS2_
+22 RH INT -32768 32767 100 — UNIT"! Engineering User M+P_PGS2_
Value High
Limit
+23 RL INT -32768 | 32767 |0 — UNIT" | Engineering User M+P_PGS2_
Value Low Limit
+26 SVo INT -32768 32767 0 — UNIT" Start Point User M+P_PGS2_
+27 SVOC INT -32768 | 32767 |0 — UNIT™ | Start Point System M+P_PGS2_
(Current)
+28 T1_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 1
+29 SV1 INT -32768 32767 0 — UNIT™! Setting Value of | User M+P_PGS2_
Step 1
+30 T2_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 2
+31 Sv2 INT -32768 32767 0 — UNIT" Setting Value of | User M+P_PGS2_
Step 2
+32 T3 INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 3
+33 SV3 INT -32768 32767 0 — UNIT" Setting Value of | User M+P_PGS2_
Step 3
+34 T4_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 4
+35 Sv4 INT -32768 32767 0 — UNIT" Setting Value of | User M+P_PGS2_
Step 4
+36 T5_ INT 0 32767 |0 — s (min)? | Time Span of | User M+P_PGS2_
Step 5
+37 SV5 INT -32768 32767 0 — UNIT"! Setting Value of | User M+P_PGS2_
Step 5
+38 T6_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 6
+39 SVeé INT -32768 32767 0 — UNIT™! Setting Value of | User M+P_PGS2_
Step 6
+40 T7_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 7
+41 Sv7 INT -32768 32767 0 — UNIT™! Setting Value of | User M+P_PGS2_
Step 7
+42 T8 INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 8
+43 Sv8 INT -32768 32767 0 — UNIT" Setting Value of | User M+P_PGS2_
Step 8
+44 T9_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 9
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Offset Label Data | Setting/Storage | Initial | Number | Unit Application | Storage Tag access FB
type range value | of digits
Low High after the
limit | limit decimal
point
+45 SV9 INT -32768 | 32767 |0 — UNIT™ | Setting Value of | User M+P_PGS2_
Step 9
+46 T10_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 10
+47 SV10 INT -32768 | 32767 |0 — UNIT™ | Setting Value of | User M+P_PGS2_
Step 10
+48 T INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 11
+49 SV11 INT -32768 | 32767 |0 — UNIT™ | Setting Value of | User M+P_PGS2_
Step 11
+50 T12_ INT 0 32767 |0 — s (min)? | Time Span of | User M+P_PGS2_
Step 12
+51 SV12 INT -32768 | 32767 |0 — UNIT" | Setting Value of | User M+P_PGS2_
Step 12
+52 T13_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 13
+53 SV13 INT -32768 | 32767 |0 — UNIT" | Setting Value of | User M+P_PGS2_
Step 13
+54 T14_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 14
+55 SV14 INT -32768 | 32767 |0 — UNIT" | Setting Value of | User M+P_PGS2_
Step 14
+56 T15_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 15
+57 SV15 INT -32768 | 32767 |0 — UNIT™ | Setting Value of | User M+P_PGS2_
Step 15
+58 T16_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 16
+59 SV16 INT -32768 | 32767 |0 — UNIT™ | Setting Value of | User M+P_PGS2_
Step 16
+60 TI7_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 17
+61 sV17 INT -32768 | 32767 |0 — UNIT™ | Setting Value of | User M+P_PGS2_
Step 17
+62 T18_ INT 0 32767 |0 — s (min)? | Time Span of | User M+P_PGS2_
Step 18
+63 Sv18 INT -32768 | 32767 |0 — UNIT™ | Setting Value of | User M+P_PGS2_
Step 18
+64 T19_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 19
+65 SV19 INT -32768 | 32767 |0 — UNIT™ | Setting Value of | User M+P_PGS2_
Step 19
+66 T20_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 20
+67 SV20 INT -32768 | 32767 |0 — UNIT" | Setting Value of | User M+P_PGS2_
Step 20
+68 T21_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 21
+69 sv21 INT -32768 | 32767 |0 — UNIT™ | Setting Value of | User M+P_PGS2_
Step 21
+70 T22_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 22
+71 Sv22 INT -32768 | 32767 |0 — UNIT™ | Setting Value of | User M+P_PGS2_
Step 22
+72 T23_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 23
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Offset Label Data | Setting/Storage | Initial | Number | Unit Application | Storage Tag access FB
type range value | of digits
Low High after the
limit | limit decimal
point
+73 Sv23 INT -32768 32767 0 — UNIT™! Setting Value of | User M+P_PGS2_
Step 23
+74 T24_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 24
+75 Sv24 INT -32768 32767 0 — UNIT™! Setting Value of | User M+P_PGS2_
Step 24
+76 T25_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 25
+77 SV25 INT -32768 32767 0 — UNIT™! Setting Value of | User M+P_PGS2_
Step 25
+78 T26_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 26
+79 SV26 INT -32768 32767 0 — UNIT™ Setting Value of | User M+P_PGS2_
Step 26
+80 T27_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 27
+81 Sv27 INT -32768 32767 0 — UNIT™ Setting Value of | User M+P_PGS2_
Step 27
+82 T28_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 28
+83 Sv28 INT -32768 32767 0 — UNIT™ Setting Value of | User M+P_PGS2_
Step 28
+84 T29_ INT 0 32767 0 — s (min)*2 Time Span of User M+P_PGS2_
Step 29
+85 SV29 INT -32768 32767 0 — UNIT™ Setting Value of | User M+P_PGS2_
Step 29
+86 T30_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 30
+87 SV30 INT -32768 32767 0 — UNIT™! Setting Value of | User M+P_PGS2_
Step 30
+88 T31_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 31
+89 SV31 INT -32768 32767 0 — UNIT™! Setting Value of | User M+P_PGS2_
Step 31
+90 T32_ INT 0 32767 |0 — s (min)2 | Time Span of | User M+P_PGS2_
Step 32
+91 SV32 INT -32768 32767 0 — UNIT™! Setting Value of | User M+P_PGS2_
Step 32
+94 | b0 | DOM_ADV_START BOOL FALSE TRUE FALSE | — — Monitor Output | Tag data —
Buffer: access
Advance control
Command
bD | TSTP BOOL | FALSE TRUE FALSE | — — Monitor Output | Tag data —
Buffer: TAG access
STOP control
+95 | b0 | DIM_WAIT_MODE BOOL FALSE TRUE FALSE | — — Monitor Input System —
Buffer: Waiting
*1 This tag data is set in integer, ignoring the number of digits after the decimal point (N_).

*2

202

When the setting after the decimal point is required depending on the engineering value range, set the tag data as follows.
(Example) When the setting value is 1.5MPa, convert its unit to 1500KPa to fit the value within the range of -32768 to 32767.
When the unit of time (TUNIT) is FALSE, "s" is used and "min" is used for TRUE.

APPX

Appendix 2 Tag Data List



Appendix 3 Function Block Details

This section describes the details on the process control function blocks used in the programs in this manual.

2-degree-of-freedom advanced PID control (disable tracking for
primary loop) (M+M_2PIDH )

M+M_2PIDH_
This function block performs two-degree-of-freedom PID control combining the functions of M+P_IN, M+P_PHPL,
M+P_2PIDH_, and M+P_OUT3_ into a single FB with PV/MV correction.

FBD/LD
M+M_2PIDH_

—PVN MVN —
— CASIN CASOUT |—
—PV_CMPIN CASOUT_T|—
—{PVD_CMPIN PV_CMPOUT |—
— MVD_CMPIN MVD_CMPOUT (—
— MVD_GAININ MV_CMPOUT |—
—MV_CMPIN
—{MV_TRKIN

Applicable tag type

2PIDH

Control mode
MAN AUT cAs™ CcMV csv
o o ) o o

*1  Transition to CASDR is possible.
EBlock diagram

MCHG M+M_2PIDH_

function
" PV_CMPOUT
(M+P_MCHG) _

(Output for PV
compensation)

PVN Analog Temperature! ||gquare oot |[EN9IN€eTING |l grokenine || Lead-lag PV APV Inverse
|_|engineering

; " lue . .
) input [ pressure Hextraction ~ H"@ : H approximationH compensation| compen- | compen- )
. correction " conversion . o . N value conversion
(PV input) (M+P_IN)* | u+p_TPC)y |[M*P_SQR)" || (\iep_ENG): ||(MFP-FO)" ||(M+P_LLAG) sation sation (M+P_IENG)* l

PVCMP EN 42 412
(PV compensation '

PV_CMPIN| execution condition) :
— ,

(PV compensation value)| PVYDCMP EN
(APV compensation

PVD_CMPIN| execution condition)
—_—

(APV compensation value) ~(MVD_CMPOUT

" [ (Output for AMV
compensation)

MV_CMPOUT

(Output for MV

High/low High/low limit 2-degree-of-freedom Output ) compensation)
limit control  [—|alarm check advanced PID processing- MVN
Y control 3 with mode —
(LIMIT) (M+P_PHPL)| | v+P_2PIDH )" (Output to @ module)

CASIN

(Primary loop SV input)| MVDCMP EN
(AMV compensation

MVD_CMPIN| execution condition)
-

(AMV compensation value)| MVDGAINCMP EN
(AMV gain correction

MVD_GAININ| execution condition)
-

(Cascade MV output
without tracking)

CASOUT_T

(Cascade MV output
with tracking)

—»
switching
(M+P_OUT3_)*
— CASOUT

(AMV correction gain value)

MV_CMPIN
——

(MV compensation input)
MV_TRKIN

-
(MV tracking input)

* (M+P_0) indicates the main structure member tag access FB which is the main component of each function.
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Setting data

Hinput/output variable

Variable name Description Recommended range | Type Data type
PVN Input from a module -999999 to 999999 Input variable REAL
CASIN Primary loop SV input (Unit: %) 0 to 100[%] Input variable REAL
PV_CMPIN PV compensation value -999999 to 999999 Input variable REAL
PVD_CMPIN APV compensation value -999999 to 999999 Input variable REAL
MVD_CMPIN AMV compensation value (Unit: %) -100 to 100[%] Input variable REAL
MVD_GAININ AMV correction gain value -999999 to 999999 Input variable REAL
MV_CMPIN MV compensation value (Unit: %) -999999 to 999999 [%] Input variable REAL
MV_TRKIN MV tracking input (Unit: %) 0 to 100[%)] Input variable REAL
MVN Output to a module OUT3_NMIN to Output variable REAL
OUT3_NMAX
CASOUT Cascade MV output (Unit: %) 0 to 100[%] Output variable REAL
CASOUT_T Cascade MV output (Unit: %) (With tracking) (Indirect address) 0 to 100[%] Output variable DWORD
PV_CMPOUT Output for PV compensation -999999 to 999999 Output variable REAL
MVD_CMPOUT Output for AMV compensation (Unit: %) -100 to 100[%] Output variable REAL
MV_CMPOUT Output for MV compensation (Unit: %) 0 to 100[%)] Output variable REAL
HPublic variable (operation constant)
Variable name Description Recommended range Initial | Set by | Data
value type
IN_NMAX Input High Limit -999999 to 999999 100.0 User REAL
IN_NMIN Input Low Limit -999999 to 999999 0.0 User REAL
IN_HH High Limit Range Error -999999 to 999999 102.0 User REAL
IN_H High Limit Range Error Reset -999999 to 999999 100.0 User REAL
IN_L Low Limit Range Error Reset -999999 to 999999 0.0 User REAL
IN_LL Low Limit Range Error -999999 to 999999 -2.0 User REAL
TPC_SQR Temperature Pressure Correction 0: None 0 User INT
pattern 1: Square root extraction
2: Temperature correction + Square root extraction
3: Pressure correction + Square root extraction
4: Temperature/pressure correction + Square root extraction
TPC_PVTEMP Temperature Pressure Correction: -999999 to 999999 0.0 User REAL
Measured Temperature (Engineering
Value)
TPC_PVPRES Temperature Pressure Correction: -999999 to 999999 0.0 User REAL
Measured Pressure (Engineering
Value)
TPC_TEMP Temperature Pressure Correction: -999999 to 999999 0.0 User REAL
Design Temperature
TPC_B1 Temperature Pressure Correction: -999999 to 999999 273.15 User REAL
Bias Temperature
TPC_PRES Temperature Pressure Correction: -999999 to 999999 0.0 User REAL
Design Pressure
TPC_B2 Temperature Pressure Correction: -999999 to 999999 10332.0 | User REAL
Bias Pressure
SQR_OLC Square Root Extraction: Output Low 0 to 999999 0.0 User REAL
Cut-off Value
SQR_K Square Root Extraction: Coefficient 0 to 999999 10.0 User REAL
SQR_DENSITY Square Root Extraction: Density 0 to 999999 1.0 User REAL
Correction Value
FG_SN Function Generator: Number of Points | 0 to 48 0 User INT
FG_X1to FG_X48 Function Generator: Input coordinate -999999 to 999999 0.0 User REAL
(x-coordinate)
FG_Y1to FG_Y48 Function Generator: Output coordinate | -999999 to 999999 0.0 User REAL
(y-coordinate)
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Variable name Description Recommended range Initial | Set by | Data
value type
LLAG_EN First Order Lag: Execution condition TRUE: Execute FALSE | User BOOL
FALSE: Stop
LLAG_T1 First Order Lag: Delay Time (Sec) 0 to 999999 [s] 1.0 User REAL
PVCMP_EN PV Compensation Execution condition | TRUE: Execute FALSE | User BOOL
FALSE: Stop
PVCMP_MODE PV Compensation Mode 0: Addition 0 User INT
1: Replacement
PVDCMP_EN APV Compensation Execution TRUE: Execute FALSE | User BOOL
condition FALSE: Stop
PID2H_MTD Derivative Gain 0 to 9999 8.0 User REAL
PID2H_DVLS Large Deviation Alarm Hysteresis 0to 100 2.0 User REAL
PID2H_PN Reverse Action/Direct Action 0: Reverse action 0 User INT
1: Direct action
PID2H_SVPTN_BO Setting Value (SV) Used TRUE: Not used TRUE User BOOL
FALSE: Used
PID2H_PVTRK_EN PV Tracking Execution condition TRUE: Execute FALSE | User BOOL
FALSE: Stop
PID2H_ISTP Integration Stop Signal TRUE: Execute FALSE | User BOOL
FALSE: Stop
PID2H_DSTP Derivation Stop Signal TRUE: Execute FALSE | User BOOL
FALSE: Stop
PID2H_LMT_ISTP Stop Integration, when MV variation TRUE: Stop FALSE | User BOOL
rate limiter alarm occurred FALSE: Not stop
PID2H_SVLMT_EN | SV High/Low Limiter TRUE: Execute FALSE | User BOOL
FALSE: Not execute
MVDCMP_EN AMV Compensation Execution TRUE: Execute FALSE | User BOOL
condition FALSE: Stop
MVDCMP_MODE AMV Compensation Mode 0: Addition 0 User INT
1: Replacement
MVDGAINCMP_EN | AMV Gain Correction Execution TRUE: Execute FALSE | User BOOL
condition FALSE: Stop
OUT3_NMAX Output Conversion High Limit -999999 to 999999 100.0 User REAL
OUT3_NMIN Output Conversion Low Limit -999999 to 999999 0.0 User REAL
OUT3_MVCMP_EN | MV Compensation Execution condition | TRUE: Execute FALSE | User BOOL
FALSE: Stop
OUT3_MVCMP_MO | MV Compensation Mode 0: Addition 0 User INT
DE 1: Replacement
OUT3_PREMV_EN Preset MV Execution condition TRUE: Execute FALSE | User BOOL
FALSE: Stop
OUT3_PREMV_V Preset MV Value (Unit: %) 0 to 100[%)] 0.0 User REAL
OUT3_MVHLD_EN MV Hold Execution condition TRUE: Execute FALSE | User BOOL
FALSE: Stop
OUT3_MVTRK_EN MV Tracking Execution condition TRUE: Execute FALSE | User BOOL
FALSE: Stop
OUT3_STP_OTYPE | Output when loop or tag is stopped 0: Hold 0 User INT
1: Preset value
OUT3_SEA_OTYPE | MV Output Selection when SEA is 0: Hold 0 User INT
occurred 1: Preset MV output
2: Neither hold nor preset MV output is performed.
OUT3_ARW_EX_EN | MV Value Instantaneous Pullback TRUE: Execute FALSE | User BOOL
FALSE: Not execute
OUT3_MVPH MV Internal Operation High Limit Value | MH to 999999[%] 100.0 User REAL
(Unit: %)
OUT3_MVPL MV Internal Operation Low Limit Value | -999999 to ML[%)] 0.0 User REAL
(Unit: %)
OUT3_MVREV_EN MV Reverse Execution condition TRUE: Execute FALSE | User BOOL
FALSE: Stop
OUT3_FOTS_EN Tight Shut/Full Open Execution TRUE: Execute FALSE | User BOOL
condition FALSE: Stop
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Variable name Description Recommended range Initial | Set by | Data
value type
OUT3_MVFO Output Value for Full Open (Unit: %) 100 to 125[%] 112.5 User REAL
OUT3_MVTS Output Value for Tight Shut (Unit: %) -25 to 0[%] -16.82 User REAL
- - *
EPublic variable (others) 1
+ Simulation processing
Variable name Description Recommended range Initial value | Set by Data type
SIMIN Simulation Input NMIN to NMAX 0.0 User REAL
SIMOUT Simulation Output NMIN to NMAX 0.0 System REAL
» Control mode change processing (MCHG function)
Variable name Description Recommended range Initial value | Set by Data type
MODEIN Mode Change Signal 1t0 6 0 User INT
1: MAN
2: AUT
3: CAS
4: CMV
5: CSV
6: CASDR
E_ Enable Mode Change TRUE: Execute FALSE User BOOL
FALSE: Stop

*1 Read or write the variables using a program. They are not displayed on "FB Property" of the engineering tool.

HTag data
For details on tag data that is read or written with this tag FB, refer to the following.
(=5~ Page 191 2PIDH

Processing details

This tag FB consists of the following function blocks.

Item Function block Reference

IN function M+P_IN L1 MELSEC iQ-R Programming Manual (CPU

TPC function M+P TPC Module Instructions, Standard Functions/Function
- Blocks)

SQR function M+P_SQR

ENG function M+P_ENG

FG function M+P_FG

LLAG function M+P_LLAG

IENG function M+P_IENG

LIMIT function LIMIT

PHPL function M+P_PHPL

2PIDH function M+P_2PIDH_

QOUT3 function M+P_OUT3_

MCHG function M+P_MCHG

EPV compensation
This function block adds an externally-input compensation value to a process variable or replaces a process variable with an

externally-input compensation value.

Condition Processing result
PVCMP_EN = TRUE PVCMP_MODE = 0 (addition) IN + PV_CMPIN

PVCMP_MODE = 1 (replacement) PV_CMPIN
PVCMP_EN = FALSE IN

IN: Input value (Process variable), PV_CMPIN: Compensation value, PVCMP_MODE: Compensation mode
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BAPV compensation
This function block adds a APV compensation value (PVD_CMPIN) to an internal addition value (ZPVD_CMPIN) when

PVDCMP_EN is enabled.
>PVD_CMPIN is added to a process variable.

BAMV compensation
This function block adds an externally-input compensation value to AMV or replaces AMV with an externally-input

compensation value.

Condition Processing result
MVDCMP_EN = TRUE MVDCMP_MODE = 0 (addition) IN + MVD_CMPIN

MVDCMP_MODE = 1 (replacement) MVD_CMPIN
MVDCMP_EN = FALSE — IN

IN: Input value (AManipulated value), MVD_CMPIN: Compensation value, MVDCMP_MODE: Compensation mode

BAMYV gain correction
This function block multiplies AMV by a gain correction value.

Condition Processing result
MVDGAINCMP_EN = TRUE IN x MVD_GAININ
MVDGAINCMP_EN = FALSE IN

IN: Input value (AManipulated value), MVD_GAININ: Gain correction value

Operation.error

Error code Description

(SDO)

3402H An internal operation result of a function block, input data, operation constant, or tag data is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

An error may occur in a function block that is used in a tag FB. For details on the error, refer to corresponding function blocks.
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Multi-point program setter (M+P_PGS2_)

This function block registers time width sets and setting value programs of up to 32 steps, and outputs a setting value
corresponding to the progress time of each step with linear interpolation.

M+P_PGS2_
—PVIN CASOUT [—
—|ADVANCE PTNEND|—
—|INITSTART LINKOUT |—
—LINKIN

PGS2

O (@) — — _
EBlock diagram
M+P_PGS2_
sV PGS calculation
PVIN
Inverse %
[ Hightow _|, |engineering ¢ °): CASOUT
T limiter ‘églr:Jveersion
STNO T T
L1 MAN
oo O | PTNEND
> AUT e
Disable alarm
+» PV start function detection
ADVANCE } }
» Advance function O AUT i 1
MAN ' '
INITSTART »| Initial start function i i
i i LINKOUT
LINKIN| — FB multi-link = X " »
function ' '
v v LA 4 E
| [svHa | svia | [ sv | ;
ALM(*) I

* Indicates a bit item.
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Hinput/output variable

PVIN Process input (Engineering value) -32768 to 32767 Input variable REAL
ADVANCE Advance command TRUE, FALSE Input variable BOOL
INITSTART Initial start command TRUE, FALSE Input variable BOOL
LINKIN Link input (Indirect address) — Input variable DWORD
CASOUT Cascade output (Unit: %) 0 to 100[%] Output variable REAL
PTNEND Pattern end output TRUE, FALSE Output variable BOOL
LINKOUT Link output (Indirect address) — Output variable DWORD

EPublic variable (operation constant)

PVSTARTNO | PV Start Search Start Step 1t032 1 User INT

PVENDNO PV Start Search End Step 1to0 32 32 User INT

PRIMARY Lead FB specified TRUE: Lead TRUE User BOOL
FALSE: Following

EPublic variable (others) 1

TCNT

Second counter for minute mode

0 to 59

System

TMCNT

Millisecond counter for second mode

0to 999

System

*1 Read or write the variables using a program. They are not displayed on "FB Property" of the engineering tool.

HTag data

For details on tag data that is read or written with this tag access FB, refer to the following.
=" Page 199 PGS2
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Processi
HPV start

ng.details

At the start of a control (when the AUT mode is switched), this function block reduces a gap with process variable by referring

to the process variable and adjusting the control start point. The adjusted control start point is set as the start point (current)

(SVOC).
PV start type Control start condition
STNO =0 STNO # 0
STC=0andT_=0 STC=0andT_#0 |STC#0 After the second
cycle at cyclic

PVSTART = 0 (1) SVO start (2) (5) (6) (7

PVSTART =1 PV start 1 (3)

PVSTART =2 PV start 2 (4)

* (1) When the number of steps (STNO) is 0
Because the step setting is invalid, the control mode will be immediately switched to MAN mode, if the mode has been

switched to AUT mode, and the pattern completion output (PTNEND) will turn on by only one cycle. The system operates in

MAN mode, and the FB multi-link function and inverse engineering value conversion are activated.

* (2) SVO start (Fixed start point: PVSTART = 0)
The control will start using the start point (SVO0) as the control start point without referring to the process variable.

Setting value (SV)

A

Starts

SVo

from SVO.

+—>
T1_

T2 T3_

+—Pt—Pr¢—r¢—>»
T4_

T5_

* (3) PV start 1 (Start point correction: PVSTART = 1)
The control will start using the process variable as the control start point.

Setting
A

PV input value

value (SV)

Starts from PV value.

» Time (T_)
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* (4) PV start 2 (Start point searching: PVSTART = 2)

The process variable and the PV start search start step (PVSTARTNO) are used to search a match point within the range
specified by the PV start search end step (PVENDNO), and the control will start with the step number or time.

When no match point is found, the closest point (maximum point or minimum point) is used.

If multiple maximum points or minimum points are found, the point that comes last is used.

When a match point is the end point of the last step, the control will be immediately completed and the setting value before the
mode switching to AUT mode will be held.

[Ex]

When a match point was found within the search range

Setting value (SV)
A

PV input value -
//——_N\\ ;
/\/\ --------- Sl w7 )

Starts from the point nearest to the PV value.

-, s i :

Ve ] 1

~—~ 7 ' 1

O v ¢ : :

20NN o

svof : : : : :
' ' ' ' ' > Time (T_)

4+——P 4 —Pt—Pt——— P ¢——>,

T1 T2 0 T3 T4_ v TS5 ]

E 51- ----- *: - Search range -E -------- Pi

Search start step Search end step

[Ex]

When no match point was found within the search range

Setting value (SV)
A

Starts from the point nearest to the PV value.

When the PV input value is larger
~ - - — - - = Maximum point (at rear)

SVO0

When the PV input value is smaller ! Minimum e

i
i
i Y
! i : ;
~— e
' '
' ; ;
. :
: :

' " ; ; » Time (T_)
( +——Pt—Pt—Pt—P
T1 T2_ 1 T3 T4_ 0+ T5_ ¢ T6_ ' T7_ ' T8_
54- ===bo=oose E— Search range :r ----- -i ----- >
Search start step Search end step
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* (5) Starting a control when STC=0and T_#0
The control will start from the current time (T_) at STC = 1 using the start point (SV0) as the control start point.

Setting value (SV)
A

SV2 | oo

(1T [ S

/1;

SVo E

E » Time (T)
4t—FP t—p
T N

Starts from the current time (T_) at STC=1.

* (6) Starting a control when STC # 0
The control will start from the current STC and T_ using the control start point (start point (current) (SVOC)) of the previous
control (AUT mode).

Setting value (SV)
A

SV2 fecec

(5374 [ T

svoc

» Time (T_)
——r—>
T1_ T2

Starts from the current STC and T_.
« (7) After the second cycle at cyclic
The control will start using the last setting value (SVn) as the next control start point (start point (current) (SV0OC)).

Setting value (SV)
A Starts from the last setting value SVn.

Sv2
SVn

svoc—
SV

SVo

» Time (T_)

Last step
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HEPGS calculation

In AUT mode, this function block outputs setting values to the time predetermined by each step as time proceeds.
There are the following three operation types: hold type, return type, and cyclic type.

Time width sets and setting values of up to 32 steps can be registered in the format of (Tn_, SVn).

The control start point depends on the PV start type (PVSTART) setting.

Setting value (SV)
A

Output « (
SVNn-1 [-----mmmmmmm e R

)Y R e o EE T

SV1,8V2 |--------_

Control start point ]

» Time (T_)
- _ Tn_ (n=1to 32)
Time in the step (T_)

+ Step specification execution

In AUT mode, changing the executing step number (STC) jumps to the start of a specified step (T_ = 0).

Changing the time in the step (T_) jumps to the time of the step.

To jump to the end in the step (T = Tn) by changing the time in the step (T_) when the wait function is valid, refer to the wait
function.

» Step management

Progress processing of the time in the step (T_) and the executing step number (STC) is performed in AUT mode.

Condition Processing result
Time in the step (T_) Executing Step No. (STC)
STC<0 0 1
STC>0 T_<0 0 Last value
MV<O<T <Ti_ T +AT! Last value
Ti_<T 2 0 Move to the next step (STC + 1)

AT: Execution cycle, i: Executing step number (STC)
*1 The execution cycle addition of the time in the step (T_) is calculated in real numbers with a resolution in units of milliseconds when the
second has been specified for the unit of time (TUNIT), or with a resolution in units of seconds when the minute has been specified for

the unit of time (TUNIT).
*2 To enable and use the wait function, refer to the wait function.

* SVpgg calculation
In AUT mode, a setting value is calculated according to the executing step number (STC) and the time in the step (T_).

Condition Processing result
Ti_<0 SVi
-
O<T_<TL SVi-SVi- 1
T—i_ X T_ + SVH
(SVpgs is calculated in real numbers.)

i: Executing step number (STC)
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* Processing of when the last step processing is completed

In AUT mode, the pattern end output (PTNEND) is turned on by one cycle and the following processing is performed after

patterns are performed and the last step is ended.

Item

Operation Type

Hold

Return

Cyclic

Control mode transition

Transition to MAN

Transition to MAN

No transition

Time in the step (T_)

Last value

0

0

Executing Step No. (STC)

Last value

0

1

SVpgg calculation

SV output value of the last step
(SVn)

SV output value of the last step
(Svn)

Processing is restarted from step 1 with the SV output
value of the last step (SVn) as the control start point.

Point/®

« Setting the time width T1_to Tn_ in PGS calculation
The time width is set in integer number. The number of seconds or minutes is set in a loop tag.

The unit of time is common to all steps and is specified by the unit of time (TUNIT) of tag data.

The maximum value of the time width setting is 32767 seconds (approximately 9 hours) or 32767 minutes

(approximately 22 days) for each step.

« Setting the setting value SV1 to SVn in PGS calculation

Set values in engineering values. The setting range is -32768 to 32767 and set the values as engineering

values. A value with a decimal point cannot be specified.

When a value with a decimal point needs to be set depending on the engineering value range, when 1.5MPa
is set, for example, convert the value into 1500kPa to fit the value within the range of -32768 to 32767.
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BAdvance function

In AUT mode, this function block proceeds to the next step by forcibly ending the step in execution.

This function is executed on the rising edge of the input variable ADVANCE command and proceeds the processing by one

step. To proceed the processing by one step next time, turn off the command and then turn it on again.

Setting value (SV)

Skips the remaining time.

151 V7] S CP
] — A |
SvVoC H | :
F— : » Time (T_)
—rt————h
T ! Vo T2_ !
. T_: In execution
| ON

Advance command  OFF

When the advance command is executed in the waiting status, the status is cleared and the processing shifts to the one of the

next step.

When the advance command is executed at the last step, the control will be immediately completed and the setting value

before the execution of the advance command will be held.

EWait function

In AUT mode, this function block checks if the process variable (PV) has followed the setting value (SV), and controls the

progress of steps every time each step is completed.
The wait width setting is common to all steps.

Condition Processing result
Control mode Wait Width Process Variable
MAN — — The wait function is not executed.
AUT WAIT <0 —
WAIT >0 |PV - SV| > WAIT Transition to the next step stops.
The last value of the step is held as the setting value (SV).*1
|PV - SV| < WAIT Transition to the next step is performed.
*1  When the time in the step was changed and the step was completed (T = Tn), the setting value (SVPGS) immediately before the change

of the time in the step is held instead of the last value of the step. To hold the last value of the step (SVn), change the time in the step to

the time immediately before the end of the step (T =Tn - 1).

—— Wait width (WAIT)
S

Setting value (SV)
A

. . SV1 Ho==
Waits until the PV value enters

the wait width when the step ends. — |

PV input value — -

\ T2 '

SV1

» Time (T)

Tn (n=1to 32)

| — — - 1 The next step starts when the PV value enters
PV input value — ~ | ! the wait width. i
: » Time (T)
—r—>e >
T1  Waiting T2 !
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EDisable alarm detection
This function block sets whether to detect alarms (ALM) or not in the setting value high/low limiter processing.

Disable alarm detection by setting tag data If the following bits in the disable alarm detection (INH) are TRUE, SVHA or
SVLA of the alarm (ALM) will not be detected.

* ERRI

* SVHI

* SVLI

Disable alarm detection by loop stop processing [~ Page 218 Loop stop processing

BSetting value high/low limiter
In AUT mode, this function block checks the high/low limits.

MAN SVpgs FALSE (Reset) FALSE (Reset)
AUT SVpgs > SH SH FALSE (Reset) TRUE (Detected)
SVpgs < SL SL TRUE (Detected) FALSE (Reset)
SL < SVpgg < SH SVpgs FALSE (Reset) FALSE (Reset)
MAN I\
SH

Time (T_)

SH

SL

SVpas

SVHA detected SVLA detected

Time (T_)

SH: SV high limit value
SL: SV low limit value
SVHA: SV high limit alarm
SVLA: SV low limit alarm
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Hinverse engineering value conversion
This function block converts the setting value (SV) into a value in percentage (%) within the engineering value range of RL to
RH.

CASOUT (%)= SE=BL x 100

CASOUT: Cascade output

RH: Engineering value high limit
RL: Engineering value low limit
SV: Setting value

CASOUT (%)
A \ \
100 - oot /-
509 5
3 S — -
; — SV
RL RH

HMinitial start function
In MAN mode, this function block initializes the executing step number (STC) and the time in the step (T_) on the rising edge

of an input variable INITSTART command, and switches the control mode to the AUT mode.

Type Variable name Data type Description Value to be initialized
Loop tag STC INT Executing Step No. 0

T_ INT Time in the step 0
Public variable TCNT INT Second counter for minute mode 0

TMCNT INT Millisecond counter for second mode 0

BFB multi-link function

To create a program having over 32 steps, link multiple tag FBs of the M+M_PGS2_ type or user-defined tag FBs of the PGS2

type so that they function as a program setter, and perform the following operations.

» Use a common setting value for the multiple FBs so that the same setting value will be the last output value even after the
setting value of an FB has changed.

» The control mode of the following FB is preferentially managed, so that multiple FBs are not switched to AUT mode when
the control mode is switched to AUT mode.

» The process variable input to the lead FB is copied to the process variable of the following FB.

For programs having multi-linked FBs, refer to the following.

=" Page 219 M+M_PGS2_
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HLoop stop processing
When the stop alarm (SPA) of the alarm (ALM) or the tag stop (TSTP) of the monitor output buffer (DOM) is TRUE, this
function block performs loop stop processing.

Hold Hold Hold MAN Reset Not detected

*1  When SVLA or SVHA of the alarm (ALM) has occurred, the SVLA or SVHA is reset.
*2 No alarm is detected in the setting value high/low limiter processing.

HProcessing operation
O: Performed, X: Not performed

MAN X O O O

AUT O O X O

*1  An alarm whose corresponding bit is TRUE (Valid) in the disable alarm detection (INH) is not detected.

- Operation error

3400H An invalid operation (such as division by zero) is performed.
3402H An internal operation result of a function block or input data is a subnormal number or NaN (not a number).
3403H An overflow has occurred.
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Multi-point program setter (M+M_PGS2_)

M+M_PGS2_

This function block performs program settings combining the functions of M+P_PGS2_ into a single FB. Multiple FBs can be

connected to execute time width sets and setting value programs of 32 steps or more.

FBD/LD
M+M_PGS2_
—{PVIN CASOUT —
—{ADVANCE PTNEND |—
—INITSTART  LINKOUT |—
—{LINKIN

Applicable tag type

PGS2

Control mode

MAN AUT CAS CMvV
@) O — —
EBlock diagram
M+M_PGS2_
MCHG function
(M+P_MCHG)*
PVIN N
(%) | CASOUT
ADVANCE
PGS2 function (M+P_PGS2_)* | PTNEND
INITSTART
| LINKOUT
LINKIN . .
* (M+P_0) indicates the main structure member tag access FB which is the main component of each function.
Setting data
Hinput/output variable
Variable name Description Recommended range Type Data type
PVIN Process input (Engineering value) -32768 to 32767 Input variable REAL
ADVANCE Advance command TRUE, FALSE Input variable BOOL
INITSTART Initial start command TRUE, FALSE Input variable BOOL
LINKIN Link input (Indirect address) — Input variable DWORD
CASOUT Cascade output (Unit: %) 0 to 100[%] Output variable REAL
PTNEND Pattern end output TRUE, FALSE Output variable BOOL
LINKOUT Link output (Indirect address) — Output variable DWORD
APPX
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EPublic variable (operation constant)

Variable name Description Recommended range Initial value | Set by Data type

PGS2_PVSTARTNO PV Start Search Start Step 1to 32 1 User INT

PGS2_PVENDNO PV Start Search End Step 1to 32 32 User INT

PGS2_PRIMARY Lead FB specified TRUE: Lead TRUE User BOOL
FALSE: Following

EPublic variable (others) "
* M+P_PGS2_ processing

Variable name Description Recommended range Initial value | Set by Data type
PGS2_TCNT Second counter for minute mode 0 to 59 0 System INT
PGS2_TMCNT Millisecond counter for second mode 0 to 999 0 System INT

» Control mode change processing (MCHG function)

Variable name Description Recommended range Initial value | Set by Data type
MODEIN Mode Change Signal 1,2 0 User INT
1: MAN
2: AUT
E_ Enable Mode Change TRUE: Execute FALSE User BOOL
FALSE: Stop

*1 Read or write the variables using a program. They are not displayed on "FB Property" of the engineering tool.

HTag data
For details on tag data that is read or written with this tag FB, refer to the following.
(=5~ Page 199 PGS2

Processing details

This tag FB consists of the following function blocks.

Item Function block Reference

PGS2 function M+P_PGS2_ =~ Page 208 M+P_PGS2_

MCHG function M+P_MCHG L1 MELSEC iQ-R Programming Manual (CPU
Module Instructions, Standard Functions/Function
Blocks)

Operation.error

An error may occur in a function block that is used in a tag FB. For details on the error, refer to corresponding function blocks.
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Program example

EWhen the output of a single M+M_PGS2_ function block is used

Set the following items.

Typelpin Variable name Description Setting/connection method
Public variable PGS2_PRIMARY Lead FB specified TRUE
Input pin LINKIN Link input Not connected

TICO0! FB
MM 2FIDH.
VN WV
e OIHAE CASTH CASOUT
MM PGS,
TICOO1 PV PVIN CASOUT PV_CMPI} CASOUT T
ADVANGE FTNEND PVD.CMPIN PV CMPOUT
INTSTART  LINKOUT MVD_CMPIN MVD_CMPOUT
LINKIN MVD_GAININ MY CMPOUT
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EWhen multiple M+M_PGS2_ function blocks are connected (When a program with 32 steps or

more is used)
Set the following items.

Target FB Typelpin Variable name Description Setting/connection method
Lead FB Public variable PGS2_PRIMARY Lead FB specified TRUE
Input pin LINKIN Link input Not connected
Output pin PTNEND Pattern end output Connected with INITSTART of the following FB
LINKOUT Link output Connected with LINKIN of the following FB
Following FB Public variable PGS2_PRIMARY Lead FB specified FALSE
Input pin INITSTART Initial start command Connected with PTNEND of the preceding FB
LINKIN Link input Connected with LINKOUT of the preceding FB
Output pin PTNEND Pattern end output Connected with INITSTART of the following FB
LINKOUT Link output Connected with LINKIN of the following FB
Last FB Public variable PGS2_PRIMARY Lead FB specified FALSE
Input pin INITSTART Initial start command Connected with PTNEND of the preceding FB
LINKIN Link input Connected with LINKOUT of the preceding FB
Output pin CASOUT Cascade output (Unit: %) Connected with CASIN of the following tag FB such as PID

» Operation description

PGSO001 (first program setter FB) is started in AUT mode, and the output pin PTNEND turns on for one cycle at completion.
When PGS002 (second program setter FB) receives the PTNEND output of PGS001, the mode is changed to AUT mode by

the INITSTART command and the control is switched.
For details, refer to the following.
L1 MELSEC iQ-R Programming Manual (CPU Module Instructions, Standard Functions/Function Blocks)

TICOO! _FB
W2 PIDH_
PEEO0_FE PGEOME_FE -~ —
MM PGEZ_ M+M_PGS2_
TICOO! P PYIN CASOUT PN ASOUT CASIN CASOUT
ADVANCE PTMEND ADVANCE PTNEND PY_CMPIN CASOUT T
INTSTART LINKOUT INTSTART LINKOUT PYD_CMPIN PV_CMPOUT
LINKIN LINKIM WY D CMPIN WY D_CMP OUIT
WY D_GAININ MY _CMP OUIT
WY _CMPIN
WY _T RKIN
APPX
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8 points time proportional output (M+P_DUTY_8PT )

M+P_DUTY_8PT_

This function block performs output ON time conversion for input values and outputs the result in bits. This function block also

adjusts the phase of output cycles automatically to suppress overlapping of output (for example, peak current).

FBD/LD

M+P_DUTY_8PT_
— LINKIN MVBO —
—1 MVO MVB1—
— MV1 MVB2 —
—{ MV2 MVB3 —
—{ MV3 MVB4 —
— MV4 MVB5 [—
—1MV5 MVB6 —
—1 MV6 MVB7 —
—1 MV7 LINKOUT [—
EBlock diagram
M+P_DUTY_8PT_
LINKIN > > MVBO
MVO > > MVB1
MV1 » » MVB2
MV2 > > MVB3
MV3 » Output ON » Output phase MVB4
MV4 4| time conversion s processing MVB5
MV5 > > MVB6
MV6 > > MVB7
Mv7 > > LINKOUT
Setting data
Hinput/output variable
Variable name Description Recommended range Type Data type
LINKIN Link input (Indirect address) — Input variable DWORD
MVO0 to MV7 MV input -10 to 110[%] Input variable REAL
MVBO to MVB7 Bit ON/OFF duty output TRUE, FALSE Output variable BOOL
LINKOUT Link output (Indirect address) | — Output variable DWORD
HPublic variable (operation constant)
Variable name Description Recommended range | Initial value Set by Data type
PRIMARY Lead FB specified TRUE, FALSE TRUE User BOOL
CTDUTY Control Output Cycle 0 to 9999 [s] 1.0 User REAL
DELAY Output ON Delay Time | 0 to 9999 [s] 0.0 User REAL
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Processing. details

HEOutput ON time conversion/Output phase processing

This function block captures an input value (MVn) every control output cycle (CTDUTY) and outputs a duty manipulated value
(MVBn) to the input value.

At the same time, this function block adjusts the phase of output cycles automatically to suppress peak current.

Item Description

Duty manipulated value (MVBn) ON Duty manipulated value (MVBn) ON time = ON time execution cycle count x AT
time The ON time execution cycle count is defined as the following calculation result with the first digit after the decimal
point rounded off.

CTDUTY x MVn
AT x 100

Duty manipulated value (MVBn) OFF Duty manipulated value (MVBn) OFF time = OFF time execution cycle count x AT
time The OFF time execution cycle count is defined as (number of executions in a control output cycle) - (execution cycle
count of ON time).

CTDUTY: Control output cycle

AT: Execution cycle

MVn: Input to the nth pin (%)

MVBn: Output from the nth pin (BOOL)

* Interval of each bit ON/OFF duty output
Output of each pin starts with a delay for the time set with DELAY after the previous pin output turns off.
When the input value from an input pin is 0%, the delay time for the output pin is ignored.

[Ex]

Execution cycle: AT: 100ms

Control output cycle: CTDUTY = 2.0s

Input: MVO = 25%, MV1 = 35%, MV2 = 40%, MV3 = 35%
Output ON delay time: DELAY = 0.1s

Lead FB specified: PRIMARY = TRUE

Control output cycle
(CTDUTY) ] 2s

A
v

700ms

Execution cycle
@) IUUUUUUUUUUUUUUUUUUUUUL
i« o P |
;100ms DELAY !
: S I Do :
MVB0O —— —— :
o 500ms o !
MVB1 > —+—
o~ 700ms oo
MVB2 l L - IV
—p L e >
1 200ms : b y
MVB3 ; : ;
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» Changing nine or more bit ON/OFF duty output phases

If multiple M+P_DUTY_8PT__ function blocks are connected, nine or more bit ON/OFF duty output phases can be changed.
When connecting multiple M+P_DUTY_8PT _ function blocks, connect LINKOUT of the preceding FB with LINKIN of the
following FB, set PRIMARY of the lead FB to TRUE, and PRIMARY of the following FB to FALSE. The value of CTDUTY and
DELAY of the lead FB is applied to the value of CTDUTY and DELAY of the following FB.

[Ex]

Execution cycle: AT: 100ms

« First FB
Control output cycle: CTDUTY = 2.0s
Input: MVO = 40%, MV1 = 20%, MV2 = 40%, MV3 = 15%, MV4 = 30%, MV5 = 100%, MV6 = 0%, MV7 = 35%
Output ON delay time: DELAY = 0.1s
Lead FB specified: PRIMARY = TRUE

» Second FB
Control output cycle: CTDUTY = Same as CTDUTY of the preceding FB (2.0s in this example)
Input: MVO = 25%
Output ON delay time: DELAY = Same as DELAY of the preceding FB (0.1s in this example)
Lead FB specified: PRIMARY = FALSE

1

1
Control output cycle E: >
(CTDUTY) 2s

cn Ty ue
(AT) !
4+

)

i

MVBO F—
800ms b

MVB1

—

MVB2

ATt

Y
[
o
=]
3
"

v T R A 4

200ms '

[ 1]

«——Pp
"7 300ms

MVB3
Output of first FB

MVB4

A
v

600ms !

MVB5

2000ms

MVB6

MVB7

MVBO

Output of second FB

A
A 4

500ms
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|f

3400H An invalid operation (such as division by zero) is performed.
3402H Input data (MVO to MV7) or operation constant is a subnormal number or NaN (not a number).
3403H An overflow has occurred.

E

* When one M+P_DUTY_8PT_is used

Public variable PRIMARY Lead FB specified TRUE
Input pin LINKIN Link input Not connected
Output pin LINKOUT Link output Not connected

W_P_DUTY_8PT_1
WH+P_DUTY_8FT_

W LINKIN =]

8

TIZOCH MY 10 MW E1

-

TICOCE MY 1 MW E2

S

TICOCE MY h'2 WY BT

TICO0A by hl''3 t B4

TICO05 MY th'4 [ =5

TICO0G MY ] [N =ia]

3

TICO07 MY It/ W ET

i

i

TICO0G MY Tt/ 7 LINKOUT
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* When multiple M+P_DUTY_8PT__ function blocks are connected (when nine or more bit ON/OFF duty output phases is
changed)

Target FB | Variable type/pin Variable name Description Setting/connection method
Lead FB Public variable PRIMARY Lead FB specified TRUE

Input pin LINKIN Link input Not connected

Output pin LINKOUT Link output Connected with LINKIN of the following FB
Following FB | Public variable PRIMARY Lead FB specified FALSE

Input pin LINKIN Link input Connected with LINKOUT of the preceding FB

Output pin LINKOUT Link output Connected with LINKIN of the following FB
Last FB Public variable PRIMARY Lead FB specified FALSE

Input pin LINKIN Link input Connected with LINKOUT of the preceding FB

Output pin LINKOUT Link output Not connected

W P DT 8PT _1

MH+P_DUTY BPT_

LIMKIN =il

o

TICOO WY I/ 0) A=)

TICOCZ W 1t iy B2

™3

TICOC3 W T2 ht B3

TICOO4 W Ith'3 =2

=

TICOCE W T/ ht B5

TICO05. W %) [T =is]

(=]

i

TICOO7 Wy k%] i B7

i

TICOCS. W Tt/ 7 LIMNKOLUT

M P DUTY 8PT_2

M+P_DUTY_BPT_
MvO B
p_ Ticotzmv ) M3 MVB4 Y12

MW7 LINKOUT

Point
When multiple M+P_DUTY_8PT _ function blocks are connected, the control output cycle and output ON

delay time of the following FB used in operations can be checked with the value of the public variables
CTDUTY and DELAY of the lead FB.
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Converting INT to REAL

INT_TO_REAL(_E)

These functions convert a value from INT data type to REAL data type.

Ladder, FBD/LD ST
[Without EN/ENO] [With EN/ENO] [Without EN/ENO]
— — d:=INT_TO_REAL(s);
Co— 1 Co—1 [With EN/ENO]
— s d (— — EN ENO |— d:=INT_TO_REAL_E(EN,ENO;s);
— S d —

Setting data
EDescription, type, data type

Argument Description Type Data type
EN Execution condition (TRUE: Executed, FALSE: Not executed) Input variable BOOL
s(IN) Input Input variable INT

ENO Output status (TRUE: Normal, FALSE: Abnormal) Input variable BOOL

d Output Input variable REAL

Processing. details

HOperation processing
» These functions convert the value input to (s) from INT data type to REAL data type, and output the converted value from

(d).
(s) (d)
[ 1234 |—> | 1234.0
NT REAL

* Input an INT data type value to (s).

HOperation result
1. Function without EN/ENO

A function without EN/ENO performs operation processing and outputs the result from (d).

2. Function with EN/ENO
The execution conditions and operation results of a function with EN/ENO will be as follows.

Execution condition Operation result

EN ENO (d)

TRUE (executed) TRUE Operation result output value
FALSE (not executed) FALSE™ Undefined value

*1  When ENO outputs FALSE, an undefined value is output from (d). Create a program so that the undefined value will not be used in
operations.

Operation.error

There is no operation error.
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Appendix 4 Related Functions of Process

This section describes functions related to process control.

Various controls

Cascade control

The cascade control consists of the primary loop and the secondary loop.

This control quickly detects disturbances occurred in the secondary loop and absorbs them in the secondary loop to remove
the effect on the process and improve the whole control performance.

Generally, the response speed of the secondary loop should be more than three times as fast as the primary loop.

Point >

When tracking is required, connect CASOUT _T of the primary loop with CASIN_T of the secondary loop. In
addition, settings for the following operation constants of the secondary loop are necessary.

* PID_TRK

* PID_SVPTN_BO

* PID_SVPTN_B1

For details, refer to the following.

[Z5~ Page 232 Cascade connection when tracking is required

[Ex]

When controlling the furnace temperature
The fuel supply variation is absorbed by flow control of the secondary control loop, and the response characteristics of the
whole temperature control are improved.

SV Thermocouple

Primary control loop
(temperature control)

= u b
— Secondary control loop
(flow rate control)
MV

002

Flow rate variation
R

>

Fuel tank Flow sensor Valve Burner

[ ]

Furnace
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ECascade direct

For 2PIDH tags, the CASCADE DIRECT mode can be selected as the control mode. In the cascade direct control, an output
value of the primary loop is directly output as that of the secondary loop in a cascade connection.

If an input sensor has failed in the secondary loop, the PID operation result of the secondary loop will be improper. In this
case, an output result of the primary loop is output as the substitute output value of the secondary loop.

The CASCADE DIRECT mode is set with the tag of the secondary loop.

Thermocouple

SV
Primary control loop
Tic (temperature control)
Y WMV % k}

MV Secondary control loop
(flow rate control)

! 002
Sensor failure —p
Flow rate variation
4> '_
[ >
Fuel tank Flow sensor Valve Burner

Furnace

(1) MV of the primary loop is used as MV of the secondary loop.
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Tracking

The tracking includes the following two functions:

Function Description

Bumpless function At AUTO <> MANUAL mode switching, this function prevents a step change caused by a sharp change of the
manipulated variable (MV) output and enables a smooth change of MV.

Output limiter processing function | This function sets the upper/lower limit for the manipulated variable (MV) that is output by PID operation in AUTO mode.
This function is valid only in AUTO mode. It cannot be executed in MANUAL mode.

Even if the primary loop is in AUTO mode, this function is not executed while the primary loop is being tracked by the
secondary loop since the tracking data is stored as the manipulated value.

Iaohvt}j
When tracking is required, connect CASOUT _T of the primary loop with CASIN_T of the secondary loop. In

addition, settings for the following operation constants of the secondary loop are necessary.
* PID_TRK

* PID_SVPTN_BO

* PID_SVPTN_B1

For details, refer to the following.

[Z5~ Page 232 Cascade connection when tracking is required

[Ex]

Tracking of cascade loop
In the control loops constituting the cascade loop, SV of the secondary loop is transferred to MV of the primary loop to prevent
a sharp change of SV at the control mode switching in the secondary loop.

~

SV 7

a
’ I
/ |
/ !
i
PV1 !
/
MV
PV2

Secondary control loop l

(1) If the control mode of the secondary control loop is other than CASCADE and tracking processing function is valid, SV of the secondary loop is transferred
to MV of the primary loop, and tracking processing is performed. When the operation mode of the secondary loop is switched from AUTO to CASCADE, MV
sharp change can be prevented since SV of the secondary loop is the same as MV of the primary loop.

The mode change of the secondary loop is: CASCADE <> AUTO <> MANUAL. The MANUAL mode is switched to CASCADE mode through AUTO mode.
The CASCADE mode is switched to MANUAL mode through AUTO mode.

Secondary loop
S\

CASCADE | AUTO | CASCADE
(2) Not tracked: SV of the secondary loop is sharply changed.
(3) Tracked: SV of the secondary loop is not sharply changed.
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[Ex]

Tracking of loop selector

PV1

PV2

(1) MV of SEL (loop selector) is transferred to the primary loop when the control mode of SEL is manual (MANUAL, COMPUTER MV) or when the variation rate
and high/low limiter alarm occurs in other than MANUAL (in AUTO, CASCADE, or COMPUTER SV) mode.
The primary loop with tracking setting to the SEL is tracked.

BMCascade connection when tracking is required
Connect CASOUT_T of the primary loop with CASIN_T of the secondary loop. The tag FB of the secondary loop should be
the one with CASIN_T (such as M+M_PID_T and M+M_2PID_T).

(1)

TICo0 _FB

h+hA_PID

PN

CASIN CAS

Tt TN

ouT

(1) Primary loop

(2) Secondary loop

(2)
FIC002_FB
W+W_PID_T

PYWM Y

CASOUTT

When tracking is executed, tracking setting for the operation constant of the secondary loop tag FB is required.

Variable name Description Range Initial value | Setting for tracking
PID_TRK Tracking flag 0: Without tracking 0 1
1: With tracking
PID_SVPTN_BO Setting value (SV) used | TRUE: Not used TRUE FALSE
FALSE: Used
PID_SVPTN_B1 Setting value (SV) TRUE: Not primary MV TRUE When the primary loop is the tag FB: FALSE (typically FALSE)
pattern FALSE: Primary MV When the primary loop is not the tag FB: TRUE
APPX
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ECascade connection when tracking is not required
Connect CASOUT of the primary loop with CASIN of the secondary loop. The tag FB of the secondary loop should be the one

with CASIN.

(1)
HeatingProgram_FB

MHM_ PGS @
. TICOO! FB
MM_PID

CAsOLT. PW. M

(1) Primary loop
(2) Secondary loop
When tracking is not executed, the operation constant of the secondary loop tag FB is as follows.

Variable name Description Range Initial value Setting for tracking
PID_SVPTN_BO Setting value (SV) used TRUE: Not used TRUE FALSE
FALSE: Used
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/0 mode

This section describes the simulation function (SIMULATION mode), override function (OVERRIDE mode), and tag stop
function (TAG STOP mode).

Simulation function (SIMULATION mode)

This function performs simulations without actual input/output for I/O modules.
Execute the simulation function (SIMULATION mode) after changing the mode to SIMULATION with the I/O mode change in
the faceplate. For details on the I/O mode change, refer to the following.

L1 PX Developer Version 1 Operating Manual (Monitor Tool)

HEFunction

Item

Description

For the loop tag FB

The loop control is executed by using MV output as feedback input while the PV external input and MV external output are not
executed (with the input and output separated from the external). The loop test that is separated from the actual plant can be
performed.

For the status tag FB

The input and output are separated from the external and the input signal is substituted a certain period after the output instruction is
received. The actual valve ON/OFF commands and response of the answer signal can be simulated to check the control operation.

ECreating simu

lation data

Item

Description

For the loop tag FB

The simulation data of the loop tag FB can be created by returning the simulation output (SIMOUT) to the simulation input (SIMIN)
as variable in the tag FB.

For the status tag FB

Creation of program which returns input to output is not required. Set the simulation answer back signal period (SIMT) of tag data.
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ESample programs of the loop tag FB simulation function (SIMULATION mode)
The following shows the sample programs for the simulation function (SIMULATION mode) when the loop tag FB is used.

For the typical loop with the same range for PVN and MVN
* Program example for the simulation function (SIMULATION mode)

~
0 to 32000 2 SLIRTE 0 to 32000
INT_TO_REAL M+M_PID REAL_TO_INT
Uo\G400 IN — VN MVIN j— [N UN\G460
NORMAL
mode (1) (2)
CASIN CASOUT
CASOUT T
N\
-~
rsnlgf,zLAT'ON b FiCoo1_FB.SIMOUT { FIC001_FB.SIMIN#
N\
(1) Analog input module CH1 digital output value
(2) Analog output module CH1 digital value
* Program example for the simulation function (SIMULATION mode) (with Primary delay + Dead time)
r
0 to 32000 A BLUTLE 0 to 32000
INT_TO_REAL M+M_PID REAL_TO_INT
U0\G400 IN — PVN MVN = IN U1\G460
NORMAL
mode (1) (2)
CASIN CASOUT
CASOUT_T
N\
r
| FALSE
M P LLAG 1 M P DED 1
SIMULATION M+P_LLAG M+P_DED
mode INVLD ouT_ INVLD QuUT_ FIC001 _FB.SIMIN
p FIC001_FB.SIMOUT j==f IN IN
0 to 32000 0 to 32000
"

(1) Analog input module CH1 digital output value
(2) Analog output module CH1 digital value
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For the cascade connection
* Program example for the simulation function (SIMULATION mode)

e
010 32000 LIC001 FB
INT_TO_REAL M+M_PID

UD\G400 IN — PVN MVN

(1)
CASIN CASOUT

CASOUT_T
NORMAL
mode

FIC002 FB 0 to 32000
INT_TO_REAL M+M_PID_T REAL_TO_INT
UO\G600 IN PVN MVN = [N U1\G460
(2 (3)
— CASIN_T CASOUT
CASOUT_T
| FIC002_FB.SIMIN LIC001_FB.SIMIN |
SIMULATION
mode
[ FIC002_FB.SIMOUT J FICDOZ_FB.SIMINI
NG

(1) Analog input module CH1 digital output value
(2) Analog input module CH2 digital output value
(3) Analog output module CH1 digital value
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* Program example for the simulation function (SIMULATION mode) (with Primary delay + Dead time)

~
0 to 32000 LICO0T_FB
INT_TO_REAL M+M_PID

U0\G400 IN — PVN MVN

1
) CASIN CASOUT

CASOUT_T
NORMAL
mode
FIC002_FB 0to 32000
INT_TO_REAL M+M_PID_T REAL_TO_INT

UO\G600 IN PVN MVN = IN U1\G460

2 3
@ CASIN_T CASOUT )

CASOUT_T
FALSE
M P LLAG 1 M P _DED 1
M+P_LLAG M+P_DED
INVLD  OUT_ —l_ INVID  OUT_ L1C00T_FB SIMIN
FIC002 FE.SIMIN IN IN
SIMULATION
mode FALSE
M P LLAG 2 M_P_DED 2
M+P_LLAG M+P_DED
INVLD  OUT_ _I_ INVLD  OUT_ FIC002_FB.SIMIN
§  FICQ02_FB.SIMOUT = IN IN
0 to 32000 0 to 32000
_

(1) Analog input module CH1 digital output value
(2) Analog input module CH2 digital output value
(3) Analog output module CH1 digital value

Pointp

For the cascade connection, the simulation loopback input data of the secondary loop (FIC002.SIMIN in the
example above) is used as the simulation input data of primary loop (LIC001.SIMIN in the example above).
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[Ex]

When the ranges of PVN and MVN are different (the range of A/D conversion module (AIN_4CH) is 0 to 32000, and the range
of D/A conversion module (AOUT_4CH) is -32000 to 32000)

* Program example for the simulation function (SIMULATION mode)

M+P_ENG and M+P_IENG convert FIC001_FB.SIMOUT into FIC001_FB.SIMIN for connection.

~
0 to 32000 A1) GE -32000 to 32000
INT_TO_REAL M+M_PID REAL_TO_INT
NORMAL f unG400 N — PVN MVN — IN U1\G460
mode 1) )
CASIN CASOUT
CASOUT_T
.
~
M_P_IENG_1 M_P_ENG 1
SIMULATION M+P_IENG M+P_ENG
mode
§ _Ficool_FBSIMOUT  J— IN ouT_ IN ouT_
@) 4)
-

(1) Analog input module CH1 digital output value

(2) Analog output module CH1 digital value

(3) The engineering value inverse conversion of 0 to 32000/0 to 100 (%)
(4) The engineering value conversion of 0 to 100 (%)/-32000 to 32000

* Program example for the simulation function (SIMULATION mode) (with Primary delay + Dead time)
M+P_ENG and M+P_IENG convert FIC001_FB.SIMOUT into FIC001_FB.SIMIN for connection.

=
0 to 32000 EIEN0TERE -32000 to 32000
INT_TO_REAL M+M_PID REAL_TO_INT
NORMAL U0\G400 IN — PVN MVN — IN U1\G460
mode
(1) ()
CASIN CASOUT
CASOUT_T
N\
-
( FALSE
M_P_IENG 1 M_P_ENG 1
M+P_IENG M+P_ENG
§  FICO01_FE.SIMOUT == IN OUT_ = IN OUT_ =
SIMULATION 0 to 32000 (3) (4)
mode
M P LLAG 1 M_P_DED 1
M+P_LLAG M+P_DED
- INVLD  OUT_ —l_— INVLD  OUT FIC001_FB.SIMIN
IN IN | -32000 to 32000 |

~

1) Analog input module CH1 digital output value

2) Analog output module CH1 digital value

3) The engineering value inverse conversion of 0 to 32000/0 to 100 (%)
4) The engineering value conversion of 0 to 100 (%)/-32000 to 32000
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Override function (OVERRIDE mode)

This function enables the PV setting on the pop-up tuning window of the PX Developer monitor tool when a correct input

signal cannot be acquired due to a failure of the sensor, limit switch or A/D conversion module.

External outputs of the manual manipulated value and ON/OFF signal are performed.

Execute the override function after changing the mode to OVERRIDE with the I/O mode change in the faceplate. For details
on the I/O mode change, refer to the following.

L1 PX Developer Version 1 Operating Manual (Monitor Tool)

EFunction
Item Description
For the loop tag FB This function enables the PV setting on the pop-up tuning window of the PX Developer monitor tool when a correct PV input signal
cannot be acquired due to a failure of the sensor or A/D conversion module. However, external output is performed. In this case, MV
is output in MANUAL mode.
The function is used when the input signal is used for inter-lock conditions or transition conditions of the batch sequence.
For the PV setting, input the value to the tag monitor field on the pop-up tuning window of the PX Developer monitor tool.
For the status tag FB This function enables to set input signals on the pop-up tuning window of the PX Developer monitor tool when a correct input signal
cannot be acquired due to a poor contact of the valve open/close limit switch. However, external output is performed.
The function is used when the input signal is used for inter-lock conditions or transition conditions of the batch sequence.
)
Fbun)'

For the loop tag FB, the override function can be operated in MANUAL mode only.
Operations in other than MANUAL mode cannot be operated.

Tag stop function (TAG STOP mode)

This function stops input processing and loop control operation. Set it for the tag reserved for future use.

The tag stop function can be set with the I/O mode change in the faceplate. For details on the I/O mode change, refer to the
following.

L1 PX Developer Version 1 Operating Manual (Monitor Tool)

HEFunction

The tag stop function can be used for 2PIDH, PGS2, SWM, PVAL, and HTCL tags.

This function is used for the tag that has been defined for future use with the engineering tool or has stopped.
For details, refer to the description of each function block.
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Stop alarm processing in loop control

Overview of stop alarm (SPA)

When an alarm related to the loop tag data such as a sensor error (SEA) occurs, the control mode can be changed to
MANUAL forcibly by switching the stop alarm (SPA) from FALSE to TRUE.

Switch the stop alarm (SPA) from FALSE to TRUE using a user program as necessary.

When the stop alarm (SPA) is switched to TRUE, alarms which have occurred (MLA, MHA, DVLA, DPPA, PLA, PHA, LLA,
HHA, SEA, and DMLA) will be automatically reset (TRUE — FALSE).

Alarms (ALM) of loop tag data

The following table lists alarms (ALM) of loop tag data.

Offset Label Application

+3 b0 MLA Output Low Limit Alarm
b1 MHA Output High Limit Alarm
b2 DVLA Large Deviation Alarm
b3 DPNA Negative Variation Rate Alarm
b4 DPPA Positive Variation Rate Alarm
b5 PLA Input Low Limit Alarm
b6 PHA Input High Limit Alarm
b7 LLA Input Low Low Limit Alarm
b8 HHA Input High High Limit Alarm
b9 SEA Sensor Error Alarm
bA OOA Output Open Alarm
bB DMLA Output Variation Rate Limit Alarm
bE SPA Stop Alarm

An alarm (ALM) consists of multiple Boolean variables. Boolean variables constituting an alarm (ALM) become global
variables.
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When using the stop alarm in a program, refer to the following example.

[Ex]

When a loop sensor error (SEA) of FIC001 occurs

\/

_( Ficoo

N

In the example above, the sensor error (SEA) can be acquired with the tag data label of the variable element.

§ Ficoo1 SEA

Relation between stop alarm (SPA) and other alarm processing

The following table shows the relation between the status of the stop alarm (SPA) and other loop alarm processing.

Stop alarm (SPA)

Result

TRUE

Alarms processing other than stop alarm (MLA, MHA, DVLA, DPPA, PLA, PHA, LLA, HHA, SEA, DMLA) are stopped, and
then the alarm is automatically switched to FALSE.

FALSE

Alarm processing other than stop alarm (MLA, MHA, DVLA, DPPA, PLA, PHA, LLA, HHA, SEA, DMLA) is executed.

Stop alarm (SPA) (1)

Alarm processing other

than stop alarm (2)

TRUE TRUE
FALSE FALSE
>t
I I I
I I I
I I I
I I I
|
Occurred Reset (3) | Occurred Reset (3)
: > t
> :L >l
Alarm detection Alarm detection r Alarm detection Alarm detection
stopped executed stopped

(1) Switch the stop alarm (SPA) to TRUE and FALSE using a program.
(2) The output open alarm (OOA) follows the processing in the program.
(3) When the stop alarm (SPA) is TRUE, the alarm detection processing is stopped. Alarms which have occurred are automatically reset.
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How to use the output open alarm

The output open alarm (OOA) of loop tag data is designed for displaying the wire break detection signal as an alarm on the
loop tag FB of the output source when a disconnection is detected on the module FB on the output side.

The following shows a program example to feed back a signal from the module FB that is to detect a disconnection to the loop
tag FB that is to display it as an alarm.

Program. example

Input the module access device on the output side (CHO disconnection detection flag) to the tag item (OOA) of the loop tag
FB.

For the output open alarm (OOA), the disable alarm detection flag does not exist. Therefore, create a program separately to
enable or disable this alarm.

§  OOA_INH |
(1)

SEL
G { TIC001.00A
§  UD\G380 | INO
2
INT
| FALSE —
TIC001_FB
M+M_PID REAL_TO_INT
PVN MVN e [N — J0\G460

@)
CASIN CASOUT §

CASOUT T

(1) User-created variable
(2) CH1 disconnection detection flag
(3) CH1 digital value
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Program setter setting method

This section describes the setting method of the program setter (PGS) and multi-point program setter (PGS2).

Program setter (PGS)

EOperation method
The X-Y graph method is used. The output MV is calculated by using the X-Y graph function according to the SV (time) of the
whole program.

HERelation between the program setting method and each variable
Register a program using the X-Y graph method shown below.

Output value MV
Number of points PTNO (16 points maximum)

Output high limit —f- — - — - — - —n - — - — o o — —— =
MH

(Output value MV) <= - - - - - - - (SVn2, MVn2)

(SV1, MV1

(SVn-1, MVn-1)

Output low limit —|- — - ——
ML i

| | I |

Setting value SV (time)

:
L
:
|
|
:
p
:
L
|
|

(Setting value SV)

HRegistration format
Register the break point data up to 16 points in real number (REAL).

HETime management
Set the time in units of seconds.

EOutput high/low limit alarm
Place the output low limit alarm MLA and output high limit alarm MHA to bit 0 and bit 1 (standard locations) of the tag data +3
(ALM).

EMode and operation type

Five control modes are available: MANUAL, COMPUTER MV, AUTO, CASCADE, and COMPUTER SV.
In CASCADE mode, the operation type is CYCLIC.

In AUTO mode, the operation type HOLD or RETURN can be selected.
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Multi-point program setter (PGS2)

EOperation method

Steps (time width and setting value) are registered and the progress of each step is managed.
The setting value (SV) is calculated according to the time in the step (T) in each step.

HERelation between the program setting method and each variable
Register each step data as shown below. Set the program start point to SVO.

Setting value SV

. . o Number of steps setting STNO (32 points maximum)
Engineering value high limitRH — |-

sV high limit vateSH —- — - — - — - — - — - — - — - — - — - ——
SV4, SV5

SV2, SV3

SV1
SVO

SV low limit value SL —|- — - 4+ - 4L - — L 1L

Engineering value low limit RL —— [~ —— I | l !

T1 T2 T3 T4 e Tot T Time
Tn: Time in the step (T)
n: Executing step No. (STC)
The following main parameters are changed from the program setter (PGS).
* MV (Output value) — SV (Setting value)
» SV (Setting value) — STC (Executing step number) + T (Time in the step)

HRegistration format
Register the step data up to 32 points integer (INT).

The setting range is from -32768 to 32767.

HETime management
Set the time in units of seconds or minutes. (Set at TUNIT in the tag data.)

EOutput high/low limit alarm
Place the SV low limit alarm SVLA and SV high limit alarm SVHA to bit 0 and bit 1 of the tag data +3 (ALM).

(Variable names differ from those for the program setter (PGS).)

EMode and operation type
Two control modes are available: MANUAL and AUTO.

In AUTO mode, the operation type HOLD, RETURN, or CYCLIC can be selected.
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Tight shut/full open function

To use the tight shut/full open function with a module that has the extended mode in the range setting, set the extended mode

in the output range setting.

To use the tight shut/full open function with a module that does not have the extended mode in the range setting, set 0 to
20mA and 0 to 5V in the range setting and set the output conversion high/low limit values of the two-degree-of-freedom
advanced PID control FB again.

Point ;>

When 4 to 20mA and 1 to 5V are regarded as a standard, only the tight shut (full open when MV reverse is
valid) is applied since the upper limit side can output up to 100% (20mA, 5V) with output range setting of 0 to
20mA and 0 to 5V.

The following table shows a setting example for the two-degree-of-freedom advanced PID control FB when the signal of 4 to
20mA is regarded as a standard, tight shut output value is set to -20% (0.8mA).
For the analog module, set 0 to 20mA for the output range setting and 0 to 32000 for the resolution.

Item Setting value Remarks

Output Conversion High Limit 32000.0 Equivalent to 20mA
(OUT3_NMAX)

Output Conversion Low Limit 6400.0 Equivalent to 4mA
(OUT3_NMIN)

Tight Shut/Full Open Execution condition TRUE —
(OUT3_FOTS_EN)

Output Value for Full Open (Unit: %) 100.0 100%, since 20mA or more cannot be outputted.
(OUT3_MVFO)

Output Value for Tight Shut (Unit: %) -20.0 Equivalent to 0.8mA
(OUT3_MVTS)
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Appendix & Simulation Function

The Simulation function is a function of GX Works3 and debugs programs using a virtual programmable controller on a
personal computer.

This section describes the procedure to operate the process control program "School_Master" on the simulator and check the
PID control of TIC001.

* Process control program to use

M_P D ¥ APT_1
M+P DUTY 8PT_
- r e fa | LINKIN  MVED — DzD [
| INT_TO_REAL MM _2FI0H_ - T
] ]7 PYN MVN —— VD) MVE1
5 L
* CASIN CASOUT § MVl MvB2
) PV CMPIN CASOUT T § Mv2 L)
-UELUI,:,L' § PYD_CMPIN PY_CMPOUT § M3 MVBd
MM PGS
PVIN CASOUT § MVD_CMPIN MVD_CMPOUT Mva MVBES
ADVANCE FTNEND § MYD_GAININ MV_CMPOLT MV5S MYBS
INITSTART LINKOUT B My _CMEIN MVE MYBT
LINEIN § MY _TRKIN MvT LINKOUT
2 5 [
* Devices to use in the program
Device Description
D2.0 Output: Heating output
D11 Input: Measured temperature value (INT data type)
D12 Simulation area (REAL data type)
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Operating procedure

Convert | View Online Debug Diagnostic

Open "School_Master". Click [Convert]
on the menu bar of the engineering
tool, select [Rebuild All], and rebuild
(reassign) all programs following the
procedure described in Page 106
Converting the program.

=

ﬁ Convert(B) F4

B4 Online Proaram Chanae Shift+F4

EE] Rebuild All Shift+ Alt+Fd
Check Syntax

Program File Setting...

Worksheet Execution Orde

Setting...

%

Debug | Diagnostics  Tool  Window  Help

Simulation

Meodify Value...

Shift+Enter

Change History of Current Value...

Register/Cancel Forced Input/Qutput...

Device Test with Execution Condition

Memeory Dump
Offline Menitor...

Process Control Extension

3

3

? b

1.

Select "Rebuild All"

JELLI[IH...

Click [Debug] on the menu bar of the
engineering tool and select [Simulation]

Start Simulation

[l

B, Stop Simulat/g
System Simul ftion

= [Start Simulation] to start GX
Simulator3.

2

2. Select "Start Simulation”

\%

Online Data Operation

Display  Setting  Related Functions

Parameter + Program(F) Select All

Open/Close All(D) Deselect All(N)

Legend

# CPUBUIlt-inMemory

B 5D Memory Card

2R - B - B - DT —

@ ntelligent Function Module

GX Simulator3 and the "Online Data
Operation" window appears. Write the
project to the simulator following the

Module Name/Data Name

B @B oew

Title

Last Change Size (Byte)

procedure described in Page 108

& ProCESS

1/7/20208:42:13AM | Not Calauiated

@ Prosram

Detail

Writing data to the programmable

B man

5/21/2018 3:32:45 FM | Not Calauiated

# process

1/7/20208:42:13AM | Not Calauiated

controller.

@ Pou

Detai

@ M_PreLIB

12/13/2018 10:58:2... | Not Calaulated

& Device Memory

8 wan

17/20208:42:21 AM |-

@ File Resister

& mn

Detal

1/7/2020 8:42:21 AM | Not Calculated

&Y Common Device Comment

SRS SRR SIS

@ comvent

Detail

12/12/2018 3:52:32 ... | Not Calculated

|

Memory Capacty

Stze Calandaton ‘%3'” temeny

Legend Baca Memory

W o [

B o

DevicelLabel Memory (Fie Siorag

B et \

5D Memery Gord

B Fresories

P
12801128008
P
442048818
Free
420481
Free

e
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B Gx Simulator3

| Tool |

4. Select "I/O System Setting"

I/ O Systemn Setfing — ]

LED SWITCH
reapy [ @ RUN
ErRROR [ O sToP
PrRUN [T

user [N
RESET
[ /0 System Setting
» Execute M Stojj| =] Export Template 5_ Click

System No.
PLC No.

PLC Model

Setting Data

Connection Information

R32PCPU

Status: Stopped _
T

L.

Setting Data

Check Result

@ Error: 0 | /i Warning: 0

~ Mame

# Quick access
@ OneDrive

I This PC
B 3D Objects
[ Desktop
Documents
& Downloads
D Music
&= Pictures
8 Videos
‘i Local Disk (C:)
v

Date modified

No items match your search.

Type

No Explanation Row Column
S saveas
« v 4[] ThisPC » Local Disk(C:) » App.3 v & | Search App:3
Organize ¥ New folder -

6. Click

File name: [Setting Data

Save as type: | CSV File (*.csv)

~ Hide Folders

Save

Cancel
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4. Check the PID control of TIC001 on the
simulator by using the virtual /0 of GX
Simulator3.

Click [Tool] and select [I/O System
Setting].

5. The"o System Setting" window
appears. Click the [Export Template]
button.

6. Specify a save destination and enter a
file name.



7. Configure the 1/0 system settings in the

/Control Record
/Recond Type ; Cormment. ESX Winrks3 Project Path Sghw\jﬂ:i(g:gxa Esere exported template (CSV flle format)
/Dt ecord : Edit the settings as follows so that
/Recond Type Setting No.  Conditions Timer {ms) Output Reserve
; b EnanocTrE Btk A TIC001 adds the primary delay and
oo T Resore dead time to the MV value and returns
3

a value to D11.
[Control record settings]

Record Type GX Works3 Project Path

1 Path to save the project

[Data record settings]

Setting No.1: Adds the delay and dead time to TIC001.MV, performs the range conversion, and writes a value to D12 (REAL
data type) continuously.

Setting No.2: Writes a value in D12 (REAL data type) to D11 (INT data type) continuously.

Record Type Setting No. Conditions Timer (ms) Output
2 1 SM400=TRUE * D12:E:=LAG_DED(0,1000,0,100,1,0,TIC001.MV)
2 2 SM400=TRUE 0 D11:=REAL_TO_INT(D12:E)

8. Save the CSVfile.

e

9. Click the [...] button of "Setting Data" and set

B 170 System Settin - X
r.Exec:te i 10. Click the CSV file created in Step 7 of this
Connection Information procedure.
System No. Status: Stopped  [INEN
:i :;el e 10. Click the [Execute] button.
If an error is detected, the error description will
setting bt _ be displayed under "Check Result". Correct the
b [ e L] I/O system settings and check the setting data
“ again.
No Explanation 9, Click Column

&
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P G . - = = 11. Check the operation of TIC001 with the 1/0

TIC001_FB

12. Click

1 100

13. Setavalue « * F »

[MV]-[TICO01_FB] >

Set Ciloze

14. Click

s ProgPoul [PRG] [Local Label .. [N lat e A e

250
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system settings.
Follow the procedure in Page 111 Monitoring
using the faceplate to display the faceplate.

12. Click the [MV] button.

13. The MV window appears. Set a value for the
MV.

14. Click the [Set] button.

15. Check that the MV value with the primary delay
and dead time of TIC001 is returned to D11.



B ProgPout [PRG] Local LabelSe.. [ e T R

16. Click

TIC001_FB

Vv

[

Cancel

Change Control Mode-[TIC001_FB] pod
MAMLAL COMPUTER. MW
I | 17. ci
GASCGADE CASGADE DIRECT

*

18. Click

8 ProgPout [PRG] Local LabelSe.. It I L

19. Click

TIC001_FB

%

16. Check the operation of PID control of TIC001.
Click the [MANUAL] button in the faceplate.

17. Click the [AUTO] button.

18. Click the [OK] button.

19. Click the [SV] button.
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20. The SV window appears. Set a value for the

[SV]-[TICO01_FB] SVv.

20. Setavalue

v
L

21. Click

]
=

21. Click the [Set] button.

0.0

22. Check that the PV value is kept close to the SV
value by PID control.
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Appendix 6 Creating Redundant System Projects

This section describes the procedure for creating the projects "School_Master_base" and "School_Remote".

Creating a project (master station)

This section describes how to create a new master station project using GX Works3.

Creating a new project

Create the master station project "School_Master_base".

Operating procedure

5 MELSOFT GX Works3 1. Select [Project] = [New].

AAAAA

Ctrl+N

B UpE...
Close
F‘ Save Ctrl+5S

Save As...

L

Delete...
Project Verify...
Project Revision 2

Change Module Type/Operation Mode...

Data Operation 2
Intelligent Function Module 3
Open Other Format File 3

2. When the New window is displayed, set the

2. Specify options as shown CPU model, operation mode, and program

Non * < language as shown in the left figure.

Seris = 5 3. Click the [OK] button.

Type JuR32r ~

Mode EE Redundant &

Program Language Do not Specify ]

oK Cancel
3. Click

MIELSOFT X Worke3 4. Set the R32PCPU module label to "Not use".

Add a module.

[Module Mame] R32PCPU
[Start IO No.] 3E00

Module Setting Setting Change

Module Label:Not use 4, SpeCIfy "Not use

[] Do Not Show this Dialog Again
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System A/B settings

Define system A and system B using GX Works3.

Operating procedure

254

2. Select "Current Connection Destination"

Convert  View g — = I - sessssssmmy  Help
- l Current Connection Destination... lﬁ ﬁ ﬁ .-al ﬁ %

T e

0 Write to PLC...
Verify with PLC...

Remote Operation(5)...
Safety PLC Operation...
Redundant PLC Operation{G)
CPU Memory Operation...
Delete PLC Data...

User Data

Set Clock...

Monitor

FB Property Management (Onling)...

Watch

User Authentication...

| &2 = 2| L 5 R

3. Set these sections
L X
ﬁﬁ m’ &a m'\ m'\ J
Seisl  CCIECont  CCrk  Ethemet (CIEFeld QR Series
=3 NET/10(H) Board Board Board Bus
Board
uss
PLC side IJF L i
1 AL
PLC CCECont  CCimk  Efhemet c24 ot CCIE  HeadModue
Modde  NET/IOH)  Modue Modue TSN/Field
Modue Modue
PLCMode [RCPU ]
ﬁ % Connection Channel List..
No Specification Other Station Other Station
(Single Network) (Co-existence Network) CPU Module Direct Coupled Set 1
Connection Test
Time Out (Sec) [30 |  RetryTimes [0 |
e [ |
O O o —
CCIECont CCETSN  Ethemet  CCdink c24
NET/10(H)  CCIE Field System Image. .
CC IE Cont CCIETSN Ethernet CCAink ‘4 3. Set thls Sectlon
NET/10(H)  CC IE Field
Accessing Host Station
Muiple CPU Setting Specify Redundant CPU
Target PLC
’7 Not Specified Cancel
1 2 3 4
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Connect a USB cable to the Process CPU to
be set for system A.

Select [Online] = [Current Connection
Destination] to open the "Specify Connection
Destination" window.

Set the settings as follows.

[Settings]

PC side I/F: Serial USB

PLC side I/F: PLC Module

Other Station Setting: No Specification
Specify Redundant CPU: Not Specified



4. Click the [Connection Test] button.

Connection Channel List...

CPU Module Direct Couoled Setting

4. Click Connection Test

PLC Type |

Details

5. Check that the CPU module is connected

MELSOFT GX Works3 X
successfully.

o Successfully connected with the R32PCPU,

6. Click the [OK] button.

Specify Connection Destination Connection

= £ B & O

<

Serial CCIE Cont CCink Ethernet CC IE Field
uss NET/10 Board Board Board Bus
Board
st

’_
Gor CCIE Head Moduie

CCink Ethernet c24 GOT
NET/10(H) Module Module TSNJField
Module

Module
PLCMode |RCPU

e

n
o
a
9
g
A

PLC side IJF

o

5

;II] E:E % Connection Channel List...

No Spedification Other Station Other Station .
(Single Network) (Co-existence Network) CPU Module Direct Coupled Setting

Connection Test

mmecucsec) [B ] Rebymmes [0 ]
PLCType |R32P

EEEEN F—

CC IE Cont. CCIETSN Ethernet CCLink: c24
NET/10(H)  CCIEField System Image...

CCIECont CCIETSN  Ethemet CC-ink c24

MET/10()  CCIEFieid
Accessing Host Station

Multiple CPU Settng 6 Click
.

Target PLC|
1 2 & 4
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i Project Edit Find/Replace Convert View | Online | Debug Diagnostics Tool Window Help 7' Select [On“ne] = [REdundant PLC
A S ‘ <5 | @ = _]E Current Connection Destinatien... i & .1| o ‘ =" §| = Operation] = [SyStem A/B Settlng]

ts|m| 2 BB 5 B TRy & ResdfromPLC.. 4B B O0EY =I
Navic E [ Module { 59 Wiiteto PLC...

Verify with PLC...

H Remote Operation(s)...

[ Module Configuration

Safety PLC Operation... »

Redundant PLC Operation(G)

CPU Memory Operation...
Delete PLC Data...

System A/B Setting.. l

User Data 3
Set Clock...

Menitor 3

Fedundant

FB Property Management (Onling)...
Watch

User Authentication...

Read Module Configuration from PLC

7. Select "System A/B Setting"

Vv

8. Select either system A or system B as the

System A/B Setting eom " . . .
8.  Specify "System A primary connection system. System A is

Plzzse s=t the connective system of redundznt system. . .
Plessz set other system based on the setting of connective system. selected in this example.
System Status Set the Connective 5 When system A is selected as the primary
Gonnective System i Symem A v connection system, system B automatically

becomes the secondary connection system.
Other System

9. Click the [Execute] button.
Cloz=

9. Click

%

10. Click the [Yes] button.
MELSOFT GX Works3

| Are you sure you want to execute the System A/B setting?

Yes Mo

?

10. Click

%
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11. When the window shown on the left is

MELSOFT GX Works3
ores X displayed, click the [OK] button.
System A/B Setting is completed. . . )
Flease turn off and turn it back or reset the CPU module in 12. When the System A/B Setting window is

which System A/B Setting is changed. displayed again, click the [Close] button.

13. Set the RUN/STOP/RESET switch of the
T CPU module to the "RESET" position once
(for approximately 1 second) to reset.”!
11. Click

*1 If the system A/B settings are set to the Process CPU that is not running in the redundant mode, powering off and on or resetting the
CPU module turns off the SYS ALED or SYS B LED of the redundant function module. It will turn on after the project is written.
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BEChecking method

Check the LED of each redundant function module to check the system status.

Setting on the engineering tool

LED of the redundant function module

System A

sYs [:'

System B

sys|

o >

When the system setting is switched from system Ato B

Y - -

When the system setting is switched to the system B with the engineering tool, the SYS B
LED will flash.

Powering off and on or resetting the CPU module turns off the SYS A LED and turns on
the SYS B LED.

Point/®
Users can check the system A/B setting with the engineering tool. (L1 GX Works3 Operating Manual)
» System monitor
» "System A/B Setting" window
» Monitor status bar
Precautions

* Do not power off or reset the CPU module during system A/B setting. Doing so may not properly reflect the system A/B
setting. If the system A/B setting has not been properly reflected, set the system again.

* For the system A/B setting, use the CPU module that has been connected with a USB cable or an Ethernet cable. Users
cannot set a system if they have changed the connection destination on the engineering tool.

» The set system A/B information cannot be deleted. Only changing the set system A/B information is supported.

* When starting up both systems, if both systems have no system A/B setting yet or the same system A/B setting, a stop
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error will occur when tracking communications are established. Set a different system A/B setting for each system.

« If the system that has no system A/B setting yet is started first, a stop error will occur when tracking communications are
established. Set a different system A/B setting for each system.

» Do not connect system A and system A or system B and system B with tracking cables while running. If connected, a

continuation error occurs.

Point ;>

Besides the method that uses the engineering tool for setting system A and B, system A and B can be

automatically set by using the systems.

When one system is set to system A and gets ready for tracking communications, the other system is

automatically set to system B, and vice versa.
For the system to which system A or system B has been assigned automatically, the system setting will be
overwritten automatically. In that case, the system setting change can be checked in the event history. (Event

code: 00700)

« If a system that has no system A/B setting yet is connected to the system specified as system A, the system
that has no system A/B setting will be automatically set to system B. (This event is not recorded in the event

history.)

« If a system specified as system A is connected to another system specified as system A, the system where
the CPU module is turned off and on or reset will be automatically set to system B. (This event is recorded

in the event history.)
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Setting the module configuration window
Set the module configuration diagram in GX Works3 and define the master station system configuration.

Port 1

Network No.3 Control station Master station
Station No.1 Network No.2 Network No.1
(192.168.3.1) Station No.1  Station No.0

System A
Master station | R61P R32PCPU | R6RFM RJ71EN71| RJ71GP21|RJ71GF11
System A -SX -T2
Port 1
Network No.3 Normal station Master station
Station No.2 Network No.2 Network No.1
(192.168.3.2) Station No.2  Station No.0
System B
Master station | pg1p R32PCPU |R6RFM | RJ71EN71|RJ71GP21|RJ7T1GF11
System B
-SX -T2
|

Operating procedure

) 1. Inthe Navigation window, double-click
Navigation ?ox "Module Configuration”.

| O A .

[El Module Configuration 1. Double-click
= PTOgTan
e

..
== FB/FUN
B (& Label

B i Device
B £, Parameter

I Mol Contguration* x Eimentseicion ix] 2. Select"R35B" from the "Main Base"

Ry D (I section on the Element Selection window,
|- v 0 K|k

2 Drag and drop Display Target: Al . and drag and drop it to the Module
= - Configuration window.

[ R358 5 Slots (Type requiri

[ R38RB-HT 8 Slots (Extended ten
(W R310B-HT 10 Slots (Extended te
[ R310RB 10 Slots (Type requiri
[ R312B 12 Slots (Type requiri
ion Base
| RQ Extension Base
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[0 Module Configuration * X

51 Module Configuration * %

3. Drag and drop

Element Selection i+ x
~ | (Find POU) TS
o8| - e ve o X ar
Display Target: Al ~

Robot CPU ~
Power Supply

B rep 6.5A output

B rezre

B rep

B resrp
CPU Extension
Input

Output

o

6.54 output (Redund
2.0A output
2.0 output (Redund

Element Selection

4. Drag and drop

&1 Module Corfiguration * X

(Find POU)

>

B | - x| 3% 3 X

Display Target: All

Robot CPU

Power Supply

B reop
B reip
B Re3p
B Re3rP
B Resp
B resrp
cPU

3,54 output
654 output
6.54A output

9.04 output

654 output (Redund

9.04 output (Redund

Input

Output

/o

Element Selection 1 x

Redundant

[ Medule Configuration * X

5. Drag and drop

(Find POU) &8
&L v X | ar

Display Target: Al ~
Power Supply ~

>

CPU Extension

Redundant

APPX
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B | ReRFM the extension mod

] _RI7IENTI(CCIEC Ethernet (1000BASE-
B _RI7IENT1(CCIEF Ethernet (1000BASE-
B _RI7IENTI(E+EC Ethemet (1000BASE-
| _RI7IENT1(E~IEF) Ethernet (1000BASE-
Input

OQutput

o

NC Dedicated Module

Element Selection g x

(Find POL))

&5

b3

& - v o X | ar

Display Target: Al

Information Module
1| RD35UPDE-V

1| Ro21DL%5

1| RD8IMES96

1| RDEIMES36N
1| Rog10PCO6

Cintelligent functio!
High speed data log
MES interface modu
MES interface medu
OPC UA Server mod

H rmica Serial communicatic
I.I RI71C24-R2 Serial communicatic
H ri7icas-re Serial communicatic

B RITIENT1(CCIEC) Ethernet (1000BASE-
B RITIENT1(CCIEF) Ethernet (1000BASE-

B RITIENTI(E+E)  Ethernet (1000BASE-

Network Module
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A

3.

Select "R61P" from the "Power Supply"
section on the Element Selection window,
and drag and drop it to the power supply
slot of the R35B that was added to the
Module Configuration window.

Drag and drop the R32PCPU displayed by
default on the Module Configuration
window to the CPU slot of the R35B.

Do not use CPUs on the Element Selection
window because they are intended for
multi-CPU configuration.

Select "R6RFM" from the "CPU Extension"
section on the Element Selection window,
and drag and drop it to slot No.0 of the
R35B.

Select "RJ71EN71(E+E)" from the
"Information Module" section on the
Element Selection window, and drag and
drop it to slot No.1 of the R35B.



[l Module Configuration %

Element Selection

~ | RerFM

8| L | ve X ar

P 7. Select "RJ71GP21-SX(R)" from the
"Network Module" section on the Element

[ Meodule Configuration *

B ri7ieBaTV(S)
Blank Cover

I = Element Selection

RERFM

£71GF11-T2(LR)
71GF11-T2(MR) CC IE Field(Redt.
7. Drag and dl"Op 71GF11-T2(SR)
L716N1T1-T2 CC-LinkIE TSN
[ Lo R
| B RITIGP21-SX(R)  CC IE Control(Ry

B RI71GP215-SX(R) CC IE Control (u

&
S| W bt v K| ar

Display Target: Al v Selection window, and drag and drop it to
Network Module ~

B RSTAWIZAL  AnyWireASLINK slot No.2 of the R35B.

B Rig1ETI CC-Link

B rR71BACSE BACnet

H r7icng CANopen modt

H ri710N91 DeviceNet mast:

B[ R7TIGFI1-T2 CCIEField

CC IE Field(Redu

CC IE Field(Red

PROFIBUS Slave

8. Select "RJ71 GF11-T2(LR)" from the
"Network Module" section on the Element

B Module Configuration * x

Al v Selection window, and drag and drop it to
AnyWireASUINK slot No.3 of the R35B.
CC-Link
EACnet
CANopen modt
DeviceNet mast

Display Target:
B RI71GP21-5X
B RI716P215-SX(R)

L RITIDNST

B RITIGF11-T2(LR)
—

B RITIGF11-T2(5R)
B[ RIT1GP21-5X(R)
B r7pBIvV(S)

L] RI7IGN11-T2
B rI716P215-5X
Blank Cover

4 P = Element Selection

CC IE Field(Redu |

CCIE Field(Redv.
CC-Link [E TSN
CCIE Control
CCIE Control(Re
CCIE Control (w
CCIE Control (w
PROFIBUS Slave

9. Right-click and select [Parameter] = [Fix]

RGRFM H
e s e to determine the parameters.
Display Target: All ~
Network Module ~
B RSIAWI2AL  AnyWireASLINK
B ris1BTI CC-Link
e B! RI71BACSS BAChet
Copy B R7icn CANopen modt
Paste B r7iDNo DeviceNet mast
Delete
Select All 9. Select "Fix"
Bring to Front

B RITIGP21-5X(R)

Send to Back B mrion11-12 [ Cc-Link IE TSN
Module Status Setting (Empty) B m7iGP21-5x - [E Control
»

CC IE Control(Re

Check
Parameter l E) I
Start XV Batch Input
Default Points Batch Input Blank Cover
Properties... Series .
e
Open System Parameter JT1GFI1-T2LR)
[Overview]

CC-Link IE Field Network
module(Redundant line system)

[Specifications]
For CC IE Field redund

ant line stations
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10. When the window shown on the left is
displayed for each module, click the [OK]

'6" Add a module.
- [Module Name] RI71IEN71{EHE)
- [Start I/0 No.] 0020 button.

MELSOFT GX Works3

Module Setting P
Module Label:Not use 10 Click
.

[[] Do Not Shaw this Dialog Again
“Navigation 7 x] 11. The module information is automatically

registered on the Navigation window.

B DDOD:RERFM
E% D020:RITIENTI(E+E)

(B 0040:RITIGP21-SX(R)

(B D0BO:RITIGF11-T2(LR)

Pointp

Six types of elements are available for the communication module RJ71EN71 and the differences between
them are as follows. Note that only (E+E) or (Q) is available for the redundant system.

» (CCIEC): Both port 1 and port 2 are used for CC-Link IE Controller Network.

» (CCIEF): Both port 1 and port 2 are used for CC-Link IE Field Network.

» (E+CCIEC): Port 1 is used for Ethernet and port 2 is used for CC-Link IE Controller Network.

» (E+CCIEF): Port 1 is used for Ethernet and port 2 is used for CC-Link IE Field Network.

» (E+E): Both port 1 and port 2 are used for Ethernet.

* (Q): Port 1 is used for the Q-compatible Ethernet mode, and port 2 is not used. The Q-compatible Ethernet

mode ensures that module I/O signals and buffer memory addresses are compatible with the Q Series.

Four types of elements are available for the network module RU71GF11-T2 and the differences between them
are as follows.

* (LR): Redundant line configuration

* (MR): Redundant master station configuration

* (SR): Redundant slave station configuration

* None: Single-system configuration

Two types of elements are available for the network module RJ71GF21-SR and the differences between them
are as follows.

* (R): Uses a redundant system with the redundant line configuration

» None: Single-system configuration

2 2 APPX
6 Appendix 6 Creating Redundant System Projects



Setting network parameters

Set parameters necessary for configuring each network.

HEthernet parameter setting
This section describes necessary Ethernet communication settings for the network configuration where the redundant system
is connected to the personal computer via the Ethernet module RJ71EN71.

Master station
System A

Master station
System B

Port 1
Network No.3

Station No.1 Network No.2 Network No.1
System A (192.168.3.1) Station No.1 Station No.0 Personal computer
(192.168.3.10)
R61P R32PCPU |R6RFM RJ71EN71 |RJ71GP21 | RJ71GF11
-SX -T2
| Hub |
Port 1
Network No.3
Station No.2 Network No.2 Network No.1
Station No.2 Station No.0
System B (192.168.3.2)
R61P R32PCPU |R6RFM RJ71EN71 |RJ71GP21 | RJ71GF 11
-SX -T2

» Set the module parameters.
Set the module parameters in the RJ71EN71. Set different station numbers and IP addresses for system A and system B.

Operating procedure

[Navigation

1. Double-click

1. Onthe Navigation window, double-click "Port

1 Module Parameter (Ethernet)" for the
Ethernet module.
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264

4

0020:RI71ENT1(E+E) Module Parameter

B

[lnput the Setting Ttem to Search i | = Own Node Settings

E-4% Batic Settings

- 4 O Node Settings
External Devics Configuratio
- Application Settines

< >

Ttem Ligt  Find Result

2.

Item

Set the parameters [ -]

Setting

£ IP Address
P Address TR AT
Subnet Mask 265 265 255 . O
Default Gateway

= Gammunications by Network Mo /Station Mo
Sstting Method

Enzhle
Mot Use IP Address

Metwork Ma. 3
Station M. 1
Trangient Transmission Group MNo. o

Enable/Dizable Online Change
Gommunication Data Gode

Disable All (SLMP)
Binary

(- External Device Gonfieuration

External Device Gontiguration <Detailed Setting>

Set the IP address of the own node

Ensure that the own node and the external device to be communicated with have the same class
and subnet address

If IP address is not set, the module operates with following IP address

RJUTIEN71 PORTI: 192168 3.40

RJTIENT1 PORT2 192168440

GPU built-in Ethernet port: 192 168339

For redundant system, the IP address is used for the system A

Check Restors the Default Sattings

Apply

0020:RI71ENT1(E+E) Module Parameter

[nput the Setting Ttem to Search iy

B
4§ Basic Settings
@ Dwn Node Settings
External Dewice Configuratio
{1 Application Settines

Ttem

Setting

= Own Hode Settines
Parameter Sattine Method

£ TF Address:
1P Address
Subnet Mask
Default Gateway

] Communications by Network No/Station Mo.
Setting Method

Parameter Editar

192168, 3. 1
255 . 255 . 286 . 0

Enable
Mot Use IP Address

Hetmork Ho 3 .
Station No | 3_ Click
Trersfznt: Tesmision Grmp (% i

Enables/Disable Online Change
Gommunication Data Gode
Opening Method

= External Device Gonfiguration
External Device Confrguration

Disable All (SLMP)
Binary
Do Mot Open by Program

i{Detailed Setting>

Set external devices to be used for communications.

< >

Ttem List  Find Result

APPX

Check Restore the Default Settines

Bpply
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2. Set"Basic Settings".
[Settings]
IP Address: 192.168.3.1
Subnet Mask: 255.255.255.0
Communications by Network No./Station No.:
Enable
Setting Method: Not Use IP Address
Network No.: 3
Station No.: 1

Point
When trying to apply the settings,

the message "Overlap in module
(00XX:RJ71XXXXX) network No."
may be displayed. In this case,
open the module parameter
settings of the displayed network
module, and assign a different
network number.

3. Select "External Device Configuration" and
click the [ button.



&) Ethemet Configuration (Start 1/0: 0020)

i Ethemet Configurstion  Edit View Close with Discarding the Setting Close with Reflecting the Setting

Model Name

Communication
Method

Protocal

Fced Buffer L
Send/Receive
Se’mng P Address

nsor/Devi

Port: No.

MAC
Address

Host Station

192.168.3.1

4. Drag and drop

B Ethernet Device (General)
[ MELSOFT Connection Module -

e Connection Moduli -
/TCP Connection Mo -

Iseries

——

Host Station
Connected Cou|

@ Ethernet Device (COGNEX)
Vision System

@ Ethernet Device (Panasonic Indust
Laser Displacement Sensor

[outiine] ~
UDP Connection Module
[Spedification]

Use when speciy open method by LDP

[ &% Ethemet Configuration (Start /O: 0020)

i Ethemet Configuration  Edit  View Cl

| Find Module | Myt 4 >

LALEX

ret Device (General)
& MELSOFT Connection Module -

5. Set the device information

Wodeitome | Commumton o | S ol 5
a attng | PAddress | PortNo. | MAC | HOSt | pp dgrecs ‘ Port No. I
[EREEn
v PR T - 0

5 SLMP Connection Module

15 UDP Connection Module

£ OPS Connection Module

£ Active Connection Module

22 Unpassive Connection Module -

£8 Fullpassive Connection Moduls -
> | & MoDBUS/TCP Connection Mot -
B Ethernet Device (Mitsubishi Electri

[Outiine]
lUDP Connection Module
[Specification]

[Use when specify open method by UDP

L% Ethemet Configuration (Start /0: 0020)
i Ethemet Configuration Edit  View Close with Dismldinglh:S:ﬂi' Close with Reflecting the Setting .

Fixed Buffer B

Communication
No. Model Name Method | |Protocol
] Host Station
B 1 UDP Connection Module |Broadcast Send  UDP.

6. Click

asor/Dey

800

MAC
POMENO. | pddrcss

Host Station
Connected Cou
11

UDP Conn
ection Mo
dule

<

¢ Module List x

Ethemet Selection | Find Module | My F¢ »

bzl ALY
B Ethernet Device (General)
[ MELSOFT Connection Module -
£ SLMP Connection Module
5 UDP Connection Module
3 oPS Connection Module
& Active Connection Module
28 unpassive Connection Module -
E§ Fullpassive Connection Modul -
'8 MODBUS/TCP Connection Mot -
B Ethernet Device (Mitsubishi Electri¢
GOT2000Series
Servo Amplifier(MELSERVO-14 Se
& Ethernet Device (COGNEX)
COGNEX Vision System
5 Ethernet Device (Panasonic Indust
Laser Displacement Sensor

[Outline] ~
UDP Connection Module
[Spedification]

Use wihen specify open method by UDP

4. The "Ethernet Configuration" window
appears. Select "UDP Connection Module"
from the module list "Ethernet Device
(General)" and drag and drop it to the device
list or device map area.

"UDP Connection Module" is added to the
device list.

Set "UDP Connection Module" as follows.
[Settings]

Communication Method: Broadcast Send
Port No. (PLC): 800

Port No. (Sensor/Device): 1000

6. Then, click the [Close with Reflecting the
Setting] from the menu bar to close the
"Ethernet Configuration” window.
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MELSOFT GX Works3

External Device Configuration setting has been changed.
Please check the user connection.

Vv

7. Click

0020:RIT1ENT1(E+E) Module Parameter
e

9.

P Node Settings

& Application Settines

Gommunication Speed

figuration

Set the parameters

8. Select "Application Settings" == =

System B IP Address

Omn Mode (System A) Station No.

System B Station No

Control System IP Address

Own Node (System A1 Module Operation Mode
System B Module Operation Made

192 168 & 2
1
2

Online
Online.

7.

8.

9.

The user connection confirmation window
appears. Click the [OK] button.

Select "Application Settings" from the list of
setting items.

Set the "Redundant System Settings" as
follows.
[Settings]

System B IP Address: 192.168.3.2
System B Station No.: 2

FTP Server Settings
MODEUS/ TGP Settings
Simple PLG Gommunication Se
Time Setting
Timer Settings for Dats Commi
Security
Gateway Parameter Settings
Network /Station Mo, <=> [P infy
Interrupt Settines
IP Packet Transfer Setting
Netwark Dynamic Routing
Madule Operation Mode:

- @ Redundant System Settings

Part Group Setting Ho Setting
] System Switching Request Issuing at Discannection Detection Enable
= Diseonnection Detection Manitaring Time 2
Unit B
£ System Switching Request Issue at Communication Error Disable
User Gonnection <Detailed Setting>
= System Connection
Aite—rinen [INP Pret

Mn Sustem Switchine Remect at Gan

10. Click the [Apply] button.

Set paramaters for a redundant system

10. Click

< >

Check. Restore the Default Settings

Ttem List  Find Result

Bpply

Point;9

» When "Use IP Address" is selected for "Setting Method", the network number and station number are set to
the third and fourth octets of the IP address. When the IP address is set to 192.168.3.1, the network number
is set to 3 and the station number is set to 1. For details, refer to the following.

L[] MELSEC iQ-R Ethernet User's Manual (Application)

» Because the network number is set to 3 for Ethernet of the demonstration machines, set this setting item to
"Not Use IP Address".

« By setting the same IP address (control system IP address) for both systems, system A and system B use
the common IP address (control system IP address) and the program can maintain communications without
switching the connected system regardless of system switching. For details, refer to the following.

L1 MELSEC iQ-R Ethernet User's Manual (Application) For demonstration machines, there is no need to
set the control system |IP address.
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+ Set the option setting.

Set the option setting to enable the event notification function. The event notification function is a monitor tool that monitors
warnings and events and suppresses communication traffic.

Operating procedure

Convert | View Online

Debug Diagnostics  Ton

4'3%‘ Convert(B)

A Rebuild All

Hi  Online Program Change Shift+F4

Check Syntax

Program File Setting...

Wrl-cheot Fvaridinn Oirdar Cottinn

F4

Shift+Alt+F4

1.

Select "Setting"

\%

1. Select [Convert] = [Setting] to open the

"Options" window.

2. Select "Process Control Extension Setting" and

Options *
= = set "Event Notification" as follows.
roject i -
4| Program Editor = Event Notification .
g:;:n [d::: I Event Notification Function Ethernet |z| [Settlngs]
% et | wvore = Event Notification Function: Ethernet
iy Find/Reploce ) — ‘ i
] Monitor PC Side Specification Statnm* Start I/0 No.: 20
ZM Online PC Side Station No. 1 . .
e —— 5 Connection No.: 1
Host Station Channel
= 2. Setthese items
——— 3. Click the [OK] button.
3. Click
2. Select "Process Control
Extension Setting" Export...
User Default Cancel
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ESetting the parameters of CC-Link IE Controller Network
This section describes the settings necessary for CC-Link IE Controller Network communications in the network configuration

where redundant system A and system B are connected via the CC-Link IE Controller Network module RJ71GP21-SX.

Port 1

Network No.3 Control station

Station No.1 Network No.2 Network No.1
(192.168.3.1) Station No.1 Station No.0

System A
Master station |R61P R32PCPU | R6RFM RJ71EN71 [RJ71GP21 |[RJ71GF11
System A -SX )
|
Port 1
Network No.3 Normal station
Station No.2 Network No.2 Network No.1
(192.168.3.2) Station No.2 Station No.0
System B
Master station |R61P R32PCPU | R6RFM RJ71EN71 |RJ71GP21 |[RJ71GF11
System B -SX -T2
[

+ Set the module parameters.
Set the module parameters in the RUI71GP21-SX.

Operating procedure

Navigat 9 x] 1. Double-click "0040:RJ71GP21-SX(R)" (CC-
i Link IE Controller Network module) on the
= | _ | 3 | - _ Navigation window.

i1
EE1 Module Configuration
B ™ Program
& FB/FUN
B (& Label
B @ Device
= [, Parameter
E:' ystem Pararneter
B (v R32PCPU
= & Module Information

1. Double-click

#:, Remote Password
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2. Set "Required Settings" as follows.
2. Select "Required Settings" [Settings]

Station Type: Control Station
W‘w_ Network No.: 2
Station No: 1

Network No_
Hetwork Ko
Station No.

2

{8 Aoplication Settngs + Station No 1

Network Ranee Assienment

2. Set the parameters

Set the station type.

Check. ‘ ‘ Restore the Default Settings
Ttem List  Find Result

Apply.

COORITIGP21 5K Modole Porametr a 3. Select "Network Range Assignment" and click

Setting Ttem List lEl Setting fem . the Q button.
‘

Station Type Contra| Station
o &z -1 Network No.
Netmork Ho. 2
Required Set
-89 Required Settines = Station No.

Station Type

Netmwork No. - Station No 1

=) Network Ranee Assienment
A: {Detailed Setting

Network Ranes Assienment

&
Ly Applioation e

3 Click
3. Select "Network Range Assignment"

Gheck. ‘ ‘ Festore the Default Settines

Item List Find Result

Apply.

4. Set "Network Range Assignment" as follows.
4. Set the total number of stations [Settings]

Total No. of Stations: 2
Pairing: Enable

(0040:RIT1GP21-SX(R) Module Parameter

Setting ltem List

— T S Woons (EAWEa )| [ et

S LBALW Setting (1)

2§ Required Settings Station No. | Station Type LB Lk Reserved Stal Pairing

Station Type
< Network Ho Points | Start | End |Points | Start | End

Station No 7 Control Station Mo Setting Enablel o
@ Network Ranee Assienment 2 MNormal Station Mo Setting
[1-(gl, Basic Settings
{Hl Application Settings

. Set "Pairing"

Select “Enable” for the station that is set as system # or B of the redundant system and has the loner station No

Check. ‘ ‘ Restore the Default Settines
Tem List | Find Result

Foply.
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5. Select "Application Settings" ]

5 B2

System Switching Monitoring Time 2000 ms

Setting A

a 5. Select "Supplementary Cyclic Settings" under

= "Application Settings" and set "System

Switching Monitoring Time" to "2000ms".

<

& Reauired N

<3 Application Settines

Interrupt Settines
Transient Transmission Group Mo TR —
Dynamic Routing
IP Address

Parameter Name

Event Reception from Other Station

Station-based Block Data Assurance Enat)
= Transient Settine
- Punctuality Assurance Enatl

Maximum No

6. Click the [Apply] button.

£ Link points exte |

1 Interrupt Setting
Interrupt Seth

5. Set the parameter

=) Transient Transmission Group No.

Module Operation Mods Transient Transmission Group Mo [

Interlink. Transmission Setines - Dynamic Routing

Redundant System Settines Dynamic Routine Enable
= TP Address

Set the supplementary settines for the cyclic transmission

6. Click

Tem List Find Result

APPX

Check Restare the Default Settings

\%

Element Selection o x

(Find POU) df 48

& - | i X | ar

= Module Label
. 3ED0:R32PCPU
nn2n-RIT1ENT1(E+ F)

|, 0040:RJ71GP21-5X(R)
/€ AddModulelabel |

— 1

7. Select "Add Module Label"

0040:RIT1GP21-5X(R)

POU ... I Favar... I History Module | I_ihraryl
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7. Add the module label. On the "Module" tab of
the "Element Selection" window, right-click
"0040:RJ71GP21-SX(R)" and select [Add
Module Label].



BSetting the CC-Link IE Field Network parameters

Set the parameters necessary to start CC-Link IE Field Network communications in the redundant line network configuration
where the CC-Link IE Field Network module RJ71GF11-T2 is mounted to the master station or where the two CC-Link IE Field

remote head modules RJ71GF15-T2 are mounted to the slave station.
This section describes the procedure for setting the parameters in the CC-Link IE Field Network module in the master station.

Port 1

Network No.3 Master station
Station No.1 Network No.2 Network No.1
(192.168.3.1) Station No.1 Station No.0

System A
Master station |R61P R32PCPU |R6RFM RJ71EN71| RJ71GP21| RJ71GF11
System A -SX -T2
Port 1
Network No.3 Master station
Station No.2 Network No.2 Network No.1
(192.168.3.2) Station No.2 Station No.0
System B
Master station |R61P R32PCPU |R6RFM RJ71EN71| RJ71GP21| RJ71GF 11
System B -SX -T2
1\
Slave station |R64RP R64RP RJ72GF15 | RJ72GF15] 1/O 1/0 1/0 1/0 1/0 1/0

T2 -T2

Slave station Slave station
Network No.1 Network No.1
Station No.1  Station No.1

APPX 2 1
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+ Set the module parameters.

Set the refresh range by referring to the following signal assignment table.

Master station CPU Master station RJ71GF11-T2 Send Slave station RJ72GF15-T2 | Remote head module
R32P Refresh device direction Refresh device™ RJ72GF15-T2

X1000 to X10FF RX0000 to RX00FF « RX1000 to RX10FF X0000 to X00FF

Y1000 to Y10FF RY0000 to RYOOFF - RY1000 to RY10FF Y0000 to YOOFF

W1500 to W15FF RWr0000 to RWrOOFF « RWr0000 to RWrOOFF W1000 to W10FF

W1000 to W10FF RWw0000 to RWwOOFF - RWw0000 to RWwOOFF WO0000 to WOOFF

*1  For the refresh devices RWw and RWr of the remote head module RJ72GF15-T2, the assignment starting devices are fixed to "RWw —

272

W0, RWr — W1000".

Operating procedure

’Navigation a x]
B || K| A -
i

T Module Configuration

H &= Program
& FB/FUN

(5 Label

= £ Parameter

em Parameter

1. Double-click

2. Select "Required Settings"

Setting

[input the
==

=73 Required Settings

Metwork No

Station Mo

Parameter Setting Method
[+ Basic Settines
-3 Application Settines

ting Ttem to Search iy

- Statiar fype
Station Type

= Network No.
Network Mo 1

= Station No.
Settine Method Parameter Editar
Station Mo i}

= Parameter Setting Mothod
Settine Method of Basic/Application Settines  Parameter Editor

*

[ 2. Setthe parameters ]_

Master Station (Redundant Line)

[
Set the station typ

Check Restore the Default Settings

\%

Ttem Ligt  Find Result

Apply
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1. Double-click "0060:RJ71GF11-T2(LR)"
(CC-Link IE Field Network module) on the
Navigation window.

2. Set "Required Settings" as follows.
[Settings]
Station Type: Master Station (Redundant
Line)
Network No.: 1
Setting Method: Parameter Editor
Setting Method of Basic/Application
Settings: Parameter Editor



3. Select "Basic

Settings" i

e <
iguration Settin|

- @ Reirash Setting
Ketwork Topology

Cperation of Master Station |
- Application Settings

< >

Ttem List Find Result

Netwark Canfrguration Settngs
= Refresh Settines
- Refresh Settines
=1 Network Topoloey
Netwark Topoloey
- Operation of Master Station after Reconnection

- Operation of Master Station after Reconnecticg

4. Click

< Detailed Setting

<Detailed Setting>

Line/Star

Set parameters of =lave stations (the number of points and assignment of link devices) in the
master and submaster station

Check | ‘ Restors the Default Settines

\%

Apply

B ccrereac
: CClRFi Cor

n (Start /0: 0060)

@

Station Type.

RXRY Settng | Ruw/RWr Settng | _ Refresh Device

Ponts| St nd Poris St End R R i

BB | 0 rostStaton | 0 Mester Staton Recundant Line)

Remote Head Module (For Red

B U72GFIST2  Head Module
@ Servo Ampiifier(MELSERVO-34 Series)

Output Module
1/0 combined Module:

b 1nput Module
h output Module: o

5. Drag and drop

[Remote Head Module (iQ-R Series)
[Specification

[For CC-Link IE Field Network.
[Redundant Line

]
[Mitsubishi Electric Corporation
> |istation Tvpel v

6.

Specify "Assignment Method"

Select "Basic Settings" from the list of
setting items.

Click the & button for "Network
Configuration Settings".

The "CC IE Field Configuration" window
appears. Select "RJ72GF15-T2(LR)" from
"Head Module" in the module list and drag
and drop it to the device list or device map
area.

"RJ72GF15-T2(LR)" is added to the
device list.

£ CC IE Field Cenfiguration (Start 1/0: 0060)

i CCIEField Configuration Edit View Tool

Change "Assignment Method" to "Point/
Start", and set "RJ72GF15-T2(LR)" as

Detect Now

Close with Discarding thl# Close with Reflecting the Setting

Mede Setting:  Online (Standard Mode)

»Ikssignmentnemod: PontStart v Iunksan'ﬂme(Appmx‘): 0.77 ms
——

follows.

No.| Model N oTA% smm S <cttng | RefreshDevice | ReservedfEror Invald .
- o en e |points| start| End |paints | start| End | Rx |RY|RWW|RWr‘SYsEm Switching Moritoring Target [Sethngs]

B 0 HostStation 0 Master Station (Redundant Li

B | 1 Ri72GFi15T2(R)| 1 InteligentDevice Station Redill 255 0000 ooFF 256 0000 ooFF No Setting Points (RX/RY Settlng) 256

6. Set the module information

v

Start (RX/RY Setting): 0000
Points (RWw/RWr Setting): 256
Start (RWw/RWr Setting): 0000
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PR T L 7. Then, click "Close with Reflecting the Setting"

" from the menu bar to close the "CC IE Field
Mode Setng: ok (Standard odk) | Assrment Method: [potstart Lk Scan Time (Approx.): [~ 077 ms . . " .
B i [ i o | e [o Configuration" window.

v
| NSO

B RIZ2GFIS-T2  Remote Head Module

B RO72GF15-T2(LR; Remote Head Module (For Re
B RI72GFI5-T2(SR Remote Head Module

B U72GFI5T2 Head Module

[[outfine] ~

facturer Name]
IMitsubishi Electric Corporation
Iistation Tyoel o

PO o 8. Select "Refresh Setting" and click the [

button.
Tem Settine
[ i o NetmerkConfiaratinsctives
Network Gonfiguration Settings <Detailed Setting>
] =) Refresh Settines
- Refrosh Settings <Detailed Setting>
<21 Required Settines
-8 Basic Settines B
! tion Settin Netwark Tapolaey Line/Star
-] Operation of Master Station after Reconnection
: . Operation of Master Station siter Reconnection  Return 2s Master Operation 2
: Cpe - of Master Station |
i Applic, otings .
8. Click
8. Select "Refresh Setting"
Set transfer ranee between devices of link special relay/reaister in GG-Link IE fisld netwark module,
fink device and GFLI module
v
< >
Gheck. | | Restore the Default Settings |
Item List  Find Result
ARG T T T | 9. Set the link devices and their range as shown
Mo.
Device Mame | Points | Start End Tareet Device Mame | Points | Start End H .
- — o kel TG in the left figure.
- ~ Module Label |+
1 |R® v onoon| 0onFF Specity Device|w | X ~ ofoon
2 [RY v nooon| o00FF Specify Device ~ | Y ~ 01000
3 | R ~ aooon| 00oFF Specify Device|w | W £ 01500
4 | R ~ nooon| o00FF Specify Device ~ | W ~ 01000
5 ~ ~
i w w
7 ~ ~

274 APPX

Appendix 6 Creating Redundant System Projects



] 10. select "Application Settings" from the list of

10. Select "Application Settings" setting items.

s i lcbuy Mot snicqlae) 200

11. set "System Switching Monitoring Time" to

" Constant Link Scan Time 0ms

Station-hased Black Data Assurance Enzble “2000 ms "
3y Applicaton Settings 50 Maitenarcs Settings .
: Settings - Cutput Hold/Clear Setting during GPL STOP__Hoid
Interrupt Sethings * Data Link Error Station Setting
1P Address ~ Output Mode upon GPU Error
Sarmiston - e Sies 11. Set the parameter
arameter Name Interrupt Settines 1 2 H [ ]
Dynamic Routin
E52m Recepuungtmm Other Stations | ||2 I Address - C“Ck the Apply bUtton "
Module Operation Made P e 1o
Interlink Transmission Settines |= Ermome e it
Fedundant System Sattings Communication Mode Nermal

Set the time that will be taken from a system snitching monitoring condition met until issus of a system switching requsst
Set the value in ncrements of bms
[Settine rane]
5 1o 5000ms {Defautt: 2000ms) 12 Cl k
Check. Restore the Default Settines
Trem List | Find Result
Apply

. B x 13. Add the module label. On the "Module" tab of

{Find POU) i 8B the "Element Selection" window, right-click
€| - | o i X | ar 0060:RJ71GF11-T2(LR)" and select [Add
 Module Label Module Label].

\ 3E00:R32PCPU
L 0020:RITAENT1(E+E)
L 0040:RIT1GP21-5X(R)

|\ 0060:RIT1GF11-T2(LR)
] Modul.{ €%  Add Module Label |

?

[13, Select "Add Module Label"

0060:RIT1GF11-T2(LR)

POU ... | Favor... I History Module | L'lhlaryl
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Tracking setting

Set tracking from "CPU Parameter" of "School_Master"

Operating procedure

1 x|

Mavigation

ule Configuration

ram
UM

1. Double-click

R32PCPU CPU Parameter

Ttem

Setting

Setting to Wait Receiving Cyclic Data after Switching System

T E—
Watching Standby System Setting Enable

EE Ez Standby System Output Setting Disable
heck Operating Status Consistency

isable

2. Select "Redundant System Settings" E
60 Second
Memory/De e Settine Gontrol System Start-up SettingtSuitch Operation) Disable
=) Gontral System Start-up Settingllhput(4)) Disable
Tput(x)
Disable

-] Redundant System Settines
Redundant Behavior Setting
Tracking Settine

Transter
Detailed setting
Transter Automatically

Signal Flow Memory Tracking Settine
=) Tracking Device/Label Setting
Tracking Block No.1 Auto Transfer Settine

Set devicerlabel to transfer.

Gheck. Restore the Default Settines:

2. Set the parameters

_—

Ttem List Find Result

v
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Apply)

1.

*1

Double-click "CPU Parameter" on the
Navigation window of "School_Master".

a 2. Select "Redundant System Settings" from the

list of setting items, and set "Tracking Setting"
as follows.

[Settings]

Signal Flow Memory Tracking Setting: Transfer
Tracking Device/Label Setting”

Tracking Block No.1 Auto Transfer Setting:
Transfer Automatically

When using the process control extension, always
set this item to "Detailed setting" because the file
register (ZR) is not transferred when it is set to
"Transfer collectively". (The file register is
automatically registered to the block No.64 during
conversion.)



R32PCPU CPU Parameter

B3

Operation Related Setting
Interrupt Settings

Service Processing Setting
File Setting
Memory/Device Setting

RAS Setting

5 Frogram Setting

SFG Setting

Routing Setting

-6 Redundant System Settines
Redundant Behavior Setting

Tracking Setting

[reut the etting Tom o Sorch | ||

& Hame Setting

Ttem Setting

Watching Standby Systsm Setting
Standby System Output Setting
Backup Mode Setting
~ Auto Memeory Gopy Setting
‘=1 Gontrol/Standby System Start-up Setting
= Other system Start-up Timeout Settine
Tite-out Period
Gontral System Start-up Settine(Switch Operation)
(=) Gontral System Start-up Settine(nputl)
- Tnput()
- Setting to Wait Receiving Oyclic Data after Switching System
(= Trackine Setting
Signal Flow Memory Trackine Settine
=l Tracking Devics/Labe| Setting
- Tracking Block Mol Aute Transfer Setting
Device/Label Detailed Sctting.

Enablz
Disable
Check Operating Status Congistency
Disable

Set

60 Second
Disable
Digable

Disable
Transter

Detailed setting
Transter Automatically

istaied Settine L

Set devies/labsl to transfer.

3. Click

Item List Find Result

Check. ‘ Restore the Default Settings

Apply

R32PCPU CPU Parameter

tting ltem List

5 Br

[ —

4. Click

ze Galculation

00K Word

Total

£ Name Setting

Operation Related Setting
E Interrupt Settines
Service Processine Settine.
& File Setting
Memory/Device Setting
RAS Satting
Program Setting.
SFG Setting
Routing Setting
= Redundant System Settines

Tracking Setting

Redundant Behavior Setting

Device Detaileg

Label Detailed Setting

Tracking Block No. [ Gtel Dovi 5

cal Device Settine | Global Label Settine

[y
1
Local Labe| Settine | fock Size S

1 362K Word Not Transfer Do Not Transfer Do Not Transfer 0.0K Word
2 00K Word Not Transfer Do Not Transter Do Not Transter 0.0K Word
3 0.0 Word D Not Transfer Do Not Transter Do Not Transter 0.0K Word
1 0.0 Word Do Not Transfer Do Not Transfer Do Not Transfer 0.0K Word
5 0.0 Word Do Not Transfer Do Not Transfer Do Not Transfer 0.0K Word
6 0.0K Word Do Not Transfer Do Not Transfer Do Not Transfer 0.0K Word
7 0.0 Word Do Not Transfer Do Not Transfer Do Not Transfer 0.0K Word
g 0.0K Word Do Nat Transter Da Nt Transter Da Nt Transter 0.0K Word
g 0.0K Word Do Nat Transter Da Nt Transter Da Nt Transter 0.0K Word
10 0.0K Word Do Not Transfer Do Not Transfer Do Not Transfer 0.0K Word

Set elobal device and range for trackine.

Ttem List  Find Result

Gheck ‘ | Restore the Default Settines

Apply

click the [ button.

4. Click the @ button for "Global Device

Setting" of the tracking block No.1.
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o 3. Select "Device/Label Detailed Setting" and
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Global Device Setting

.,

[| Device Settine Beflection I]H 5_ ClICk

Tracking Block No. 1 w File Regizter Setting

Tatal Global Device 36.2K Wiord  File Name

Mo. Device |Puints (Decwmal)‘ Start | End
1 12288 ] 2FFF
2 A 12288 ] 2FFF
3 ] 12288 ] 12287
4 B 8192 0 1FFF
5 W 048 0 047
i T 1024 ] 1023
7 LT 1024 ] 1023
8 G 512 ] 511
] LG 512 ] 511
0 o] 16432 ] 18431
1 g192 ] 1FFF

[Setting ranee]
Device Type: ¥ ¥, M, B, 5B, F, %, 5, T, LT, 5T, LST, G, LG, D, W 5w, L Z, LZ, ZR * RD

* Set a file name in ‘File Register Setting' when file register is selected.

QK ‘ | Cancel

\%

MELSOFT GX Works3

and reflect the setting content of the device setting.

o Clear the current setting content for the tracking block Mo.
Are you sure you want to continue?

6. Click v [ ne

%
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5. The "Global Device Setting" window
appears. Click the [Device Setting
Reflection] button.

6. Clickthe [Yes] button to automatically
apply the device range being used.



Global Device Setting

7. Click the [OK] button to close the "Global

Device Setting Reflection

Tracking Block No.

File Register Setting

Device Setting" window.

Tatal Global Device 36.2K Wiord  File Name
Mo. Device |Puints (Decwmal)‘ Start | End
1 12288 ] 2FFF
2 A 12288 ] 2FFF
3 ] 12288 ] 12287
4 B 8192 0 1FFF
5 W 048 0 047
i T 1024 ] 1023
7 LT 1024 ] 1023
8 G 512 ] 511
] LG 512 ] 511
0 o] 16432 ] 18431
1 i g192 ] 1FFF

Set device and range for tracking.

[Setting ranee]

Device Type: %, Y, M, B, 5B F, W 5 T LT, 5T, LST, G, LG, D W SW. L 2, LZ, ZR # RD

* Set a file name in ‘File Register Setting' when file register is selected.

7. Click

QK Cancel

R32PCPU CPU Parameter

Setting fiem List

Settine Tem

[Rput the Setting Rem 1o Search @

F 52

= Name Setting

Tracking Block No I

Device D

Block Size Setting

Size Calculation

Total 678K Word

lock Size Set

Operation Related Settine

| Global Device Sattin

Local Device Setting

Global Label Setting | Local Label Setting |

Tnterrupt Settings

Set global device and range for tracking.

i 53 Werd Transter Transter Transter i Word
Service Processing Setting 3 SOk X Word
@ File Setting 3 00K Word Do Mot Transfer Do Hoflansier Do Mot Transfer (00K Word
Wemory/Device Settine
RAS Sortne . 00K Word Do ot Transer Do sfer Do Mot Transfer 00K Word
5 Prosram Settine 5 00K Word Do ot Transfer e = Do Mot Transfer 00K Word
SFC Setting 5 00K Word Do ot Transer Do Holiranster Do Mot Transfer 00K Word
Routine Settine 7 00K Word cnilaick i cnilaick 00K Word
54 Redundant System Sattings 8 00K Word 00K Word
- Redundant Behavior Settine | || DO ord G
L g Tt e ' I o 8. Set the parameters | inw
< >

8. setthe tracking block No.1 as follows.
[Settings]
Local Device Setting: Transfer

5 Global Label Setting: Transfer

Local Label Setting: Transfer

9. Click the [Apply] button.

9. Click

\

Check
Item List Find Result

‘ ‘ Festors the Defoult Settings |

Pointp

Track the total range of the devices being used, except for when particular devices need not be tracked (such
as when specific device values are different per system in a program running in both systems).
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Programming

Creating a new program file

Create a new program file in "School_Master". In this example, a scan-type ladder program file will be created.

Operating procedure

1. Right-click "Scan" on the Navigation window of
"School_Master", and select "Add New Data".

Mavigation

= ™ Program
fifE Initial

[ Add New Data... Ins

Frogram setting...
Expand/Collapse Tree  »
ecution Type
i Unregistered Program
& FB/FUN

B i Label

2. The "New Data" window appears. Specify the

MNew Data * |
options as shown in the left figure.

Basic Setting . .
Data Type %) Program Block B Specify "(Data Name)" and "Program file for
(Data Name) ProgPou add destination" to any value.
Detail Setting

Program Configuration

Program Language fr] Ladder E

Program file

Execution type Scan E

Pregram file for add destination MAIM E

?

2. Specify options as shown

Cancel

%
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e ) 3. Anew program file is created on the
Navigation window, and the sheet is displayed.

] ProgramBody
Scan
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Ladder programming

Create a program necessary for signal input/output in "School_Master". The program necessary for signal input/output from

slave stations consists of the following five circuits.
» CC-Link IE Field Network interlock circuit

« 24VDC input/output and contact output transfer circuit (RY10R2, RX40NC6B, RY40PT5B)

» Temperature measured value read circuit (R60TD8-G)

» DA conversion execution circuit (R60DA16-G)
» AD conversion execution circuit (R60AD8-G)

Example program for inputting/outputting signals from a slave station

CC-Link IE Field Network_Interlock circuit

GF11_1.bSts_Dat GF11_1.bnSts_Redundant

2 2 APPX
8 Appendix 6 Creating Redundant System Projects

aLinkError SystemDataLinkError_ NO MO
Station[1]
Communi
s s MC cation
(0) conditions
met flag
NO__MO
Communication
conditions met
flag
RY10R2, RX40NC6B, RY40PT5B_24V input and output, and contact output transfer circuit
SM400 DO K4Y 1040
(38) |} Moy RYT0R2  RY10R2
output output
Always ON temporary
area
K4X1000 D1
MOV RX40NC6B RX40NC6B
input input
temporary
area
D2 K4Y1020
MOV RY40PT5B RY40PT5B
output output
temporary
area
R60TD8-G_Measured temperature value read
X1050 X105E Y1059 W1550.0
W1551 D11
CH1 CH1
(89) { | { 1F { | MOV  measured measured
Module READY Conversion Operating CH1 temperature tlzrlmzlpeerature
completed flag condition  Conversion value temporary
setting completed area
request  flag




[R60DA16-G_DA conversion execution

X1070 X1077

D21 W1071

CH1 digital CH1 digital

(114 1T 11

Module READY  External power supply
READY flag

Mov value value

temporary
area

Y1071

CH1
SET Output

enable/
disable
flag

D22 W1072

CH2 digital CH2 digital

MOV value value
temporary
area

Y1072

CH2

SET  Output
enable/
disable
flag

Y1071
CH1

RST Output

enable/
disable
flag

Y1072

CH2
Output

R enable

/disable
flag

R60AD8-G_AD conversion execution

X1090 X109E

Y1099  W1590.0

W1591 D31

CH1 analog CH1 analog

143 1T 1T
( )Module READY A/D conversion

completed flag

P { |
Operating |CH1
condition |Conversion
setting completed
request flag

MoV input value input value
temporary
area

15901 w1592 D32
| CH2 analog CH2 analog
CH2 ‘ MOy input value input value
i temporary
Conversion o
completed
flag
NO
(171) MCR
(172) {END
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BCC-Link IE Field Network interlock circuit
An interlock circuit is required for the CC-Link |IE Field Network to monitor data link status of the own station and other

stations. When link-down occurs, establish an interlock using the following module labels so that the link refresh values are
not used.”!

« Own station data link error status (SB0049)

» Each station redundant system data link status (SW01B0 to SW01B7)
*1  When the Process CPU with firmware version "18" or later is used, the "Setting to wait cyclic data receive after system switching" can be

used instead of using the CC-Link IE Field Network interlock circuit to address the issue of cyclic data being turned off at the time of
system switching. For details, refer to the following.

L1 MELSEC iQ-R CPU Module User's Manual (Application)
This program uses the MC instruction to interlock all the circuits using link refresh values. All the following circuits will be
included in the MC and MCR instructions.

[=5~ Page 285 24VDC input/output and contact output transfer circuit (RX40NC6B, RY40PT5B, RY10R2)
[~ Page 286 Temperature measured value read circuit (R60TD8-G)

[=5~ Page 287 DA conversion execution circuit (R60DA16-G)
[=5~ Page 288 AD conversion execution circuit (R60AD8-G)
« List of devices to be used

Device <Module label> Description

SB0049 <GF11_1.bSt_DataLink Error>

Data link error status of own station
SWO01B0.0 <GF11_1.bnSts_RedundantSystemDataLinkError_Station[1]> Each station redundant system data link status (station No.1)
NO Nesting
MO

Communication ready flag (station No.1)

* Program example

CC-Link IE Field Network_Interlock circuit

\
IGF11_1.bSts_Dat GF11_1.bnSts_Redundant
aLinkError SystemDataLinkError_ NO MO
Station[1]
Communi
| |
1 s MC cation
(0) conditions
met flag
NO__Mo
Communication
conditions met
flag
NC6B, RY40PT5B_24V input and output,
CH2 analog
\ CH2 . ‘Qut value
Conversion
completed
flag

(168)

MCR

(169)

{END}—
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Point/©

MC instructions are not executed when a data link error occurs.

If the execution command is off, the MC instruction performs operation for devices up to the MCR instruction

as follows.

« Device in OUT instruction: Forced off

« Device in other instruction: Hold

 High-speed (low-speed) timer: The count value is set to 0, and the coil and contact are turned off.

* High-speed (low-speed) retentive timer, counter: The coil is turned off, and the count value and contact are
maintained.

H24VDC input/output and contact output transfer circuit (RX40NC6B, RY40PT5B, RY10R2)

To perform bulk interlock processing for the CC-Link IE Field Network, create a buffer program. Devices used as temporary
areas are used for input/output processing in the project. By interlocking this program, there is no need to write all the
interlock circuits to the project.

Note that CH1 of the contact output module RY10R2 is used as a heating signal for the heater.

* Device list

Device Description

SM400 Always on Special relay

X1000 to X100F RX40NC6B input Slave station X0000 to X000F
Y1040 to Y104F RY10R2 output Slave station Y0040 to YOO4F
Y1020 to Y102F RY40PT5B output Slave station Y0020 to YO002F
DO RY10R2 output temporary area

D1 RX40NC6B input temporary area

D2 RY40PT5B output temporary area

* Program example

RY10R2, RX40NC6B, RY40PT5B_24V input and output, and contact output transfer circuit

SM400 DO K4Y1040

(38) || Moy RY10R2  RY10R2
output output

Always ON temporary
area

K4X1000 D1

RX40NC6B RX40NC6B

input input
temporary
area

MOV

D2 K4Y1020

RY40PT5B RY40PT5B
output output
temporary

area

MOV

Pointp

I/O status is always transferred between temporary storage devices and refresh devices.
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ETemperature measured value read circuit (R60TD8-G)
Create a program that inputs thermocouple signals input to the R60TD8-G.
Apply an interlock to prevent the input value from being used when signal input fails. Temporary storage devices are used to

read temperature measured values in the project.

* Device list

Device Description

X1050 Module READY Slave station X0050
X105E Conversion completed flag Slave station X005E
Y1059 Operating condition setting request Slave station Y0059
W1550.0 [CH1] Conversion completed flag Slave station W1050.0
W1551 [CH1] Temperature measured value Slave station W1051
D11 [CH1] Temperature measured value temporary area

* Program example

R60TD8-G_Measured temperature value read

X1050 X105E Y1059  W1550.0
W1551 D11
CH1 CH1
(89) { } { } M { } MOV  measured measured
. Operating CH1 temperature temperature|
Module READY ~ Conversion condition  Conversion value :/:mu;forary
completed flag setting completed area

request flag

Pointp

Apply an interlock to prevent the input value from being used when signal conversion fails.
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HDA conversion execution circuit (R60DA16-G)
Create a program that outputs analog signals from the R60DA16-G.

Apply an interlock to prevent output when signal output fails. Temporary storage devices are used to read or modify output
values in the project.

* Device list

Device Description

X1070 Module READY Slave station X0070
X1077 External power supply READY flag Slave station X0077
Y1071 [CH1] Output enable/disable flag Slave station Y0071

Y1072 [CH2] Output enable/disable flag Slave station Y0072

W1071 [CH1] Digital output value Slave station W0071
W1072 [CH2] Digital output value Slave station W0072
D21 [CH1] Digital output value temporary area

D22 [CHZ2] Digital output value temporary area

* Program example

R60DA16-G_DA conversion execution

X1070 X1077 D21 W1071
|| || CH1 digital CH1 digital
(14 v H KoY value value
Module READY = External power supply temporary
READY flag area
Y1071
CH1
Output
S enable/
disable
flag

D22 W1072

CH2 digital CH2 digital
MOV  value value

temporary

area

Y1072

CH2
SET  Output
enable/
disable
flag

Y1071

CH1
RST  Output
enable/
disable
flag

Y1072

CH2
RST Output
enable/
disable
flag

Point )’

Apply an interlock to prevent output when signal output is abnormal.
Analog output is stopped when Output enable flags (Y1071, Y1072) of the R60DA16-G are turned off.
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BAD conversion execution circuit (R60AD8-G)
Create a program that inputs analog signals input to the R60AD8-G.
Apply an interlock to prevent input when signal input fails. Temporary storage devices are used to read input values in the

project.
* Device list
Device Description
X1090 Module READY Slave station X0090
X109E A/D conversion completed flag Slave station X009E
Y1099 Operating condition setting request Slave station Y0099
W1590.0 [CH1] Conversion completed flag Slave station W1090.0
W1590.1 [CH2] Conversion completed flag Slave station W1090.1
W1591 [CH1] Analog input value Slave station W1091
W1592 [CH2] Analog input value Slave station W1092
D31 [CH1] Analog input value temporary area
D32 [CH2] Analog input value temporary area
* Program example
[R60AD8-G_AD conversion execution
X1090 X109E Y1099 W1590.0 W1591 D31
1| 1| | | L CH1 analog CH1 analog
(143) P P o e);;n CH1‘ ! Mov input value input value
Module READY  A/D conversion copnditiong Conversion temporary
completed flag setting completed area
request  |flag
W1590.1 W1592 D32
} MOV CH2analog CH2 analog
CH2 input value input value
Conversion temporary
completed area
flag
Point}@ . . . _ —
Apply an interlock to prevent the input value from being used when signal conversion fails.
APPX
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Creating a project (slave station)

This section describes how to create a new slave station project using GX Works3.

Creating a

new project

Create a slave station project "School_Remote".

Operating procedure

B MELSOFT GX Works3

D New...

—
Ctrl+N

A Close
B Save

Save As...

Delete...

Project Verify...

Project Revision 3
Change Module Type/Qperation Mode...
Data Operation 3
Intelligent Function Medule 3
Open Other Format File 3

Ctrl+5

MNew *
Series ol RCPU i
Type 1 RI72GF15-T2(LR) -
Mode Redundant (Redundant Ling) ~
Program Language Do not Specify i

Point;9

2. Specify options as shown

3. Click

1. Select [Project] = [New].

2. When the New window is displayed, set the
CPU model, operation mode, and program
language as shown in the left figure.

3. Click the [OK] button.

Three types of models are available for the RJ72GF15-T2 remote head module and the differences between

them are as follows.
* (LR): Redundant line configuration
* (SR): Redundant slave station configuration

» None: Redundant master station configuration, single-system configuration
For details on each configuration, refer to the following. LI1 MELSEC iQ-R CC-Link IE Field Network User's

Manual (Application)
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Setting the module configuration window

Set the module configuration diagram in GX Works3 and define the slave station system configuration. The slave station

configuration is as follows.

Slave station | R64RP R64RP RJ72GF15 | RJ72GF15 |RX40NC6B | RY40PT5B| RY10R2 |R60TD8-G |R60DA16-G| R60AD8-G
-T2 -T2
Slave station Slave station
Network No.1 Network No.1
Station No.1  Station No.1
Operating procedure
— 1. Inthe Navigation window, double-click
Mavigation o x Module Confi o
oaule Conriguration™.
G- | o= | £ | A .

Parameter

8 Module Configuration * %

1. Double-click

Element Selection

(Find POU)

>

POW CPU D

1

2

POW
B
| <

¥ 4 B [ 7
| |
> |

2 Module Cenfiguration * %

Vv

B[] v X[ ar
isplay Target: Al ~
2 R Series -
. Drag and drop ==
[ R33B 3 Slots (Type requit
[ R358 5 Slots (Type requir
[ R38RB-HT 8 Slots (Extended t
[ R310RB 10 Slots (Type requ
[ R3128 12 Slots (Type requ
Extension Base

RQ Extension Base
PLC CPU

Process CPU

SIL2 Process CPU

Element Selection e

'~ [ Find POU) ¥ )

L= ST A g T

Display Target: Al v

Robot CPU ~
Power Supply

3. Drag and drop
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B rezp 3.5A output
6.5A output
6.5 output
6.5A output (Redu

B rezp
B re3rP

3.0A output (Redu

Output
7o
NC Dedicated Module

nx 2. Select "R38RB-HT" from the "Main Base"

section on the "Element Selection" window,
and drag and drop it to the "Module
Configuration" window.

Select "R64RP" from the "Power Supply"”
section on the "Element Selection" window,
and drag and drop it to two power supply slots
of the R38RB-HT added to the module
configuration.



4 b = Element Selection
(Find POU) H

968 | - x| Y7 X | e

50 Module Configuration * X

Display Target: Al ~
4. Drag and drop Robot U ~
Power Supply
B re2p 3.54 output
B retp 6.54 output
B resp 6.5A output
o 1 2 3 & 5 6 7 | B RrerP 6.54 output (Redu
B resp 9.0A output
B redre 9.04 output (Redu
CPU Extension
Input
Output
| 10
NC Dedicated Module
Sensor Control
[l Module Configuration = % Element Selection A x
~ [l (Find POU) &
B[ 68| - bt vF o X | ar
5. Drag and drop o 0 .
Head Module "

B | RIT2GFI5-T2(LR) CC IE Field(Redu

Motion CPU
NCCPU
Robot CPU
Power Supply

CPU Extension

Input

Output

170

NC Dedicated Module
Sensor Control

Analog Input

4 b = Element Selection
(Find POU) dh
B - w5 o X ar

I8 Module Configuration * %

Display Target: Al v
Robot CPU -
Power Supply
CPU Extension
Input
B RX28 8 points(AC Inpt
B Rx10 16 points(AC Ing.
B R10-TS 16 points(AC Ing
B Rxd0C7 16 points(Positiv
F~ RX4ONCEB 16 pomts(Nagat]

[ RX4ONCEB(S25) 16 points(Nagati

6. Drag and drop

1 b = Element Selection

(Find POU) ¥ ]

& Module Configuration * X

&
1L

7. Drag and drop

06| - |5 i X | ar

Display Target: Al ~
Input ~

CPU 0 ST

I RY18R2A 8points(All point
By RY10R2 16 points (Conta
By RY10R2-TS 16 points (Conta
Iy Rv2056 16 points(TRIAC
I RY4ONTSP

16 points(Sink ty

Iy Rv40pPTSB

[y RY40PTSB(S2S) 16 points(Source
[ RY40PTSB-AS 16 points(Source
By RY40PTSP 16 points(Source

4. Drag and drop the RJ72GF15-T2(LR)
displayed by default on the Module
Configuration window to the CPU slot of the
R38RB-HT.

Do not use remote head modules on the
Element Selection window because they are
intended for redundant configuration.

5. Select "RJ72GF15-T2(LR)" from the "Head
Module" section on the "Element Selection"
window, and drag and drop it to slot No.0 of
the R38RB-HT.

6. Select "RX40NC6B" from the "Input" section
on the "Element Selection" window, and drag
and drop it to slot No.1 of the R38RB-HT.

7. Select "RY40PT5B" from the "Output" section

on the "Element Selection" window, and drag
and drop it to slot No.2 of the R38RB-HT.
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I Modie Configursion * xm 8. Select "RY10R2" from the "Output" section on
~ | FindPoOU) "
I e (L m the "Element Selection" window, and drag and
8. Drag and drop play Target: L ¥ drop it to slot No.3 of the R38RB-HT.
Input A
PO PO CPUD 2 T ety
[ RYI0R2 16 points (cﬂm]
B Rv20s6 16 points(TRIAC
] I RY4ONTSP 16 points(Sink ty
a [ RV4ONTSP-TS 16 points(Sink ty
[ RY40PTSB 16 points(Source
[ RY40PTSB(SZM) 16 points(Source
[ RY40PTSB(S25) 16 points(Source
I RY40PTSB-AS 16 points(Source
By RY40PTSP 16 points(Source

4 b~ Flement Selection

9. Select "R60TD8-G" from the "Temperature
TR Jf Input" section on the "Element Selection"

[ Module Configuration * %

& v window, and drag and drop it to slot No.4 of

Temperature Input ~

e et the R38RB-HT.

POW CPU U 1 2 3

Temperature Control Module
Motion Module

Simple Motion

Pulse I/0, Positioning

Energy Measuring Module
Information Module

Medule Configuration * x 4 b = Element Selection
9

10. select "R60DA16-G" from the "Analog Output"
g p

BTG TS, section on the "Element Selection" window,

Dispby Target: Al x and drag and drop it to slot No.5 and No.6 of

Analog Output
B} RooDA4 4 channels (Volt:

4 RE0DA4Q) 4 channels (Voltz the R38RB-HT.
B} R60DAH4 4 channels (Volt:
B} R60DAS-G 8 channels (Volt:
[} REODAS-G(Q) 8 channels (Volt:
[} RE0DAZ-G(S2M) & channels (Volt:

[ Re0DAIZ 8 channels (Curr.
[ ReODAIR(Q) & channels (Curr
I Re0DAVE 8 channels (Volt:
T4 R60DAT6-G 16 channels (vml

10. Drag and drop

[0 Module Configuration *

11. Select "R60AD8-G" from the "Analog Input"
A R R section on the "Element Selection” window,

Display Target:

e Al - and drag and drop it to slot No.7 of the
[ RsOA;d 4 channels (Volt: R38RB_HT

B R60ADA(Q) 4 channels (Volt:

B& Re60ADE-G 8 channels (Volt:
8 channels (Volt:
8 channels (Volt:
8 channels (Curr
& R60ADIZQ) 8 channels (Curr
[ R60ADI-HA 8 channels (Curr
B& RE0ADVE 8 channels (Volt:

11. Drag and drop
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12. Right-click and select [Parameter] = [Fix] from

I8 Module Configuration * X

- ;;Tgfb, S x_f the menu to determine the parameters.
a6 Cut Display Target: Al ~
Py Copy Analog Input -
e L B o ton

Delete
Select All

Bring to Front

Send to Back

8 channels (Volt:
Module Status Setting (Empty) Fo— -
Check P

Parameter
[y Start XV Batch Input

& s

Default Points Batch Input m REOADIB.G 16 channls Vol
Properties. Analog Output
Open System Parameter Temperature Input ©
R60AD8-G
[Overview]

channel isolated analog input module

YT T— 13. When the window shown on the left is

e redie, displayed for each module, click the [OK]

w dule Name] RE0ADS-G
g&ﬁfm?ﬁ 0090 button.

Module Setting Setting Change

Module Label:Not use
Sample Comment:Use

[ Do Mot Show this Dialog Again

13. Click

14. The module information is automatically

[Navigation ox
registered on the Navigation window.

1 Project

odule Configuration
Label
evice
Parameter
n Parameter
GF15-T2(LR)

B 3E10:RIT2GF15-T2(LR)
(¥ DODO:RXAONCEB

(¥ D020:RY40PTSB

(¥ D040:RY10R2

(¥ 0050:R60TDS-G

(¥ 0070:R60DA16-G

(¥ 090:R60ADS-G

Ty TeErTTo TEWO
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Set parameters necessary for configuring each network.

HSetting the CC-Link IE Field Network parameters
Since the parameters of the RJ71GF11-T2 for the master station are set (==~ Page 271 Setting network parameters), now
set the parameters of the RU72GF15-T2 for the slave station.

Port 1

Network No.3 Master station
Station No.1  Network No.2 Network No.1
(192.168.3.1) Station No.1 Station No.0

System A
Master station RJ71GF11
System A -T2
Port 1
Network No.3 Master station
Station No.2 Network No.2 Network No.1
(192.168.3.2) Station No.2 Station No.0
System B

Master station
System B

RJ71GF11
-T2

1\

Slave station RJ72GF15|RJ72GF15

-T2 -T2

Slave station Slave station
Network No.1 Network No.1
Station No.1 Station No.1
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+ Set the module parameters.
Set the parameters in the CC-Link IE Field remote head module.

Operating procedure

1. Double-click "CPU Parameter” of the CC-Link
IE Field remote head module on the Navigation
window.

Mavigation o x

1. Double-click

2. Set "Network Required Setting" as follows.
[Settings]
Network No.: 1
Station No.: 1

2. Select "Network Required Setting"

Setting

Metwork No. 1
= Station No.
Station No 1

2. Set the parameters

3. Click the [Apply] button.
- g Station No.
il Network Application Settine

et the network No

Check. ‘ ‘ Restore the Default Settings

Item List Find Result

l Fipply l

3. Click
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Tracking setting

Set parameters in each input/output module using GX Works3.

In this example, the minimum settings required for signal input/output are performed based on the example settings in the
following table. Modules handling analog signals require parameter setting. Modules handling 24VDC input/output and
contact output operate using the default settings.

» Parameter setting examples of each module

Module name Module type Necessity of setting for signal | Setting example
input/output
Relay output RY10R2 Not required —
Input with diagnostic functions RX40NC6B
Output with diagnostic functions RY40PT5B
Channel isolated thermocouple input | R60TD8-G Required CH1: type K thermocouple input
Channel isolated DA conversion R60DA16-G CH1: 4 to 20mA output
CH2: 1 to 5V output
Channel isolated AD conversion R60AD8-G CH1: 4 to 20mA input

CH2: 1 to 5V input

ESetting the thermocouple input module R60TD8-G
Set the settings necessary for signal input of the thermocouple input module R60TD8-G. In this example, a setting to input a
type K thermocouple signal to CH1 will be performed.

Operating procedure

Navigation

| £ Parameter

m Parameter

APPX

1. Double-click "0050:R60TD8-G" on the
Navigation window of "School_Remote".

1. Double-click
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2. Set"Basic setting" as follows.
2. Select "Basic setting” Settinas
s o 2. Set the parameter [ gs]
— i Thermocouple type setting: Thermocouple K
i
= Conversion enable/disable setting: Conversion
Thermocouple type setting Thermocauple K rermacouple £ Thermacouple K enable
[ m Iterrupt setting default settine  Factory default setting
i) Refresh settines = Gold junction temperature compensation wit Set the cold junction usine th
Cold junction temperature compensation withs With cold junction temperature compensation
- Operation function The modes. “ Normal mode” to execute the normalten
Operation mode setting Mormal mode (Conversion process)
disable the output of the conversion value.
l Gorversion enable/disable setting Conversion enable l or\vars.\or\ dizable Gonversion disable
i Average proceseing se\% Sampling processing  Sampling processing Sampling processing
Time aversge/Count av ving average [ o 0
Frimary delay filter constanfetting hd
2. Set the parameter
o e Check. Restore the Default Settines
n H "
R P— a 3. Set "Refresh settings" as follows.
F [Settings]
" I " Mumber of tran .
3. Select "Refresh settings e Conversion completed flag: W1050
e [ o e | Measured temperature value: W1051
Warning output flag (Rate alarm upper limit)

Warning output flae (Rate alarm lower limit)

Gonversion completed flag WI050
Measured temperature value Wins1

Logeine hold flag

) Refresh Timing Setrefresh timing.
Refresh Timine =

Refresh Group [n]im: 1-64, 1

fy the timing which transfers the 'O devi

3. Set the parameters on Refresh Timing (Buffer Memory) )

>

Gheck. Restore the Default Settings
Ttem List Find Result

Point}3

For channels where "Conversion enable/disable setting” is set to "Conversion disable", input signals are not
converted to digital values. Set this setting to "Conversion enable" for channels where input signals are to be
handled.

Data is refreshed to the CPU module devices as follows, according to the refresh setting set in the CC-Link IE
Field module.

» Conversion complete flag (Remote head module W1050 — Process CPU W1550)
» Temperature measured value (Remote head module W1051 — Process CPU W1551)
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ESetting the DA conversion module R60DA16-G
Set the settings necessary for signal output of the DA conversion module R60DA16-G. In this example, CH1 will be set to
output 4 to 20mA and CH2 will be set to output 1 to 5V. These outputs are also input to CH1 and CH2 of the AD conversion

module R60ADS-G.
Operating procedure

'N“igatim P x] 1. Double-click "0070:R60DA16-G" on the
Navigation window of "School_Remote".

odule Configuration
Label
B @ Device

= £ Parameter

em Parameter

mation
2GF13-T2(LR)
C6B
PT3B

1. Double-click

2. Set"Basic setting" as follows.
2. Select "Basic setting"

[Settings]
2. Set the parameters [CHA]
. i = T - - Output range setting: 4 to 20mA
y 1o be used from multipig . . .
G Ho 2ine o v " i . D/A conversion enable/disable setting: D/A
- - = the DA convers
% g';,m';(ﬁ:m:s  Oneration mode setting Hormal mode (0/A conwersion process) conversion enable
=l Output mode setting function HOLD or GLEAR canbe et in the analog output HOLD/GLEAR setting.
E nalog outpLr £ setting
f\ log output HOLD, CEEAR tting CLEAR CLEAR C:::\EIA . [CH2]

D#A canversion enable/disable setting  D/A conversion enable  D/A conversion enable

# canversion disable

Output range setting: 1 to 5V
D/A conversion enable/disable setting: D/A
conversion enable

2. Set the parameters J"u'wges

‘ Check. ‘ | Restore the Default Settings ‘

v

Item List  Find Result
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3. Set "Refresh settings" as follows.

a
3. Select "Refresh settings" g [Settings]

Nurmber of transfers to GPU [C H 1 ]
| ltem CHI1 CH2 CH3 CHY -~
g E— H H .
| T Digital value: W71
Digital vah Wit W2
I [CH2]
Latest error code
e b oo e, Digital value: W72
Latest a alarm history
Tnterrupt factor detection flag 1
3. Setthe parameters .
5 5

Gheck. Restore the Default Settings
Ttem List  Find Result

Pointp

For channels where "D/A conversion enable/disable setting” is set to "D/A conversion disable", digital values
are not converted to output signals. Set this setting to "D/A conversion enable" for channels from which
signals are to be output.

Data is refreshed to the CPU module devices as follows, according to the refresh setting set in the CC-Link IE
Field module.

» CH1 digital value (Remote head module W71 «— Process CPU W1071)

» CH2 digital value (Remote head module W72 « Process CPU W1072)

ESetting the AD conversion module R60AD8-G
Set the settings necessary for signal input of the AD conversion module R60AD8-G. In this example, CH1 will be set to input 4
to 20mA and CH2 will be set to input 1 to 5V.

Operating procedure

[ Navigati 1. Double-click "0090:R60AD8-G" on the
Mavigation o x] o . . .
BE- | o2 | 28 | Al - Navigation window of "School_Remote".

ity Project
E1 Module Confi guration
B (& Label
& il Device
= £, Parameter
: em Parameter
U72GF15-T2(LR)

1. Double-click
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2. Select "Basic setting"

2. Set the parameters

Ttem

B
l Tnput range setting
B

| il Basic setting 410 2imb 110 5V

for each channeland i

) Interrupt setti
i Fefresh settin Operation mode setting

=

Normal mode (A/D conversion pracess)

A/D

the A

W #/0 conversion ereble/disable setting

A/D conwersion enable  A/D conversion er\ablel\/D cotwersion disable

=

fiverage processing setting Sampling processing
Time average/Count averase/Movine = 0
Primary delay filter constant setting

i

Sampling processing

Sampling processing

< 2. Set the parameters

The input rangs of the analog input can be sst for each chanel and the input conversion attribute can be changed

< >

Check Restore the Default Settings

Item Ligt  Find Result

3. Select "Refresh settings" g
Number of transfers to intellieent functi

Number of transfers ta GPU

Maimum value

Minimum vale

Difference conversion state flag
Logeing hold floe:

Frimital custru it semhia 39hirl

Ttem | GHI [ GH2 [ GHa [ GHY [ -
Warning autput flag (Process alarm lower [imit)
Wiarning output flag (Rate alarm upper limit)
Warning output flag (Rate alarm loner limit)
A/D eonversion campleted flag w1090
Digital output valus Wi091 wine

3. Set the parameters

Check. Restore the Default Settines

Ttem List Find Result

2.

Set "Basic setting" as follows.

[Settings]

[CH1]

Input range setting: 4 to 20mA

A/D conversion enable/disable setting: A/D
conversion enable

[CH2]

Input range setting: 1 to 5V

A/D conversion enable/disable setting: A/D
conversion enable

Set "Refresh settings" as follows.
[Settings]

A/D conversion competed flag: W1090
Digital output value (CH1): W1091
Digital output value (CH2): W1092

Point/®

For channels where "A/D conversion enable/disable setting" is set to "A/D conversion disable", input signals
are not converted to digital values. Set this setting to "A/D conversion enable" for channels to which signals

are to be input.

Data is refreshed to the CPU module devices as follows, according to the refresh setting set in the CC-Link IE

Field module.

» Conversion complete flag (Remote head module W1090 — Process CPU W1590)
» CH1 digital output value (Remote head module W1091 — Process CPU W1591)
» CH2 digital output value (Remote head module W1092 — Process CPU W1592)
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BSetting inter-device transfer

Set inter-device transfer using GX Works3. The inter-device transfer setting is used for transferring the following devices of
the remote head module to the master station as cyclic data.

* Link special relay (SB)

* Link special register (SW)

» Special relay (SM)

» Special register (SD)

* Link register (W)

The example here will show the setting to transfer Clear error (SM50) and Operating status (SD230, SD231) of the remote
head module to the master station as cyclic data. This setting will allow the CPU module in the master station to clear errors of
the remote head module and to monitor the operating status of the remote head module.

+ Details of the remote head module devices to be transferred

Device number Description Details
SM50 Error clear « This device clears the error state when the mode transfers from off to on.
« This device switches from on to off when the error clear has been
completed.
SD230 Remote head module operating status The operation information for each module is stored.
(Remote head No.1) b0 to b3: Operating status
[CPU slot] * 0: RUN
«2: STOP
« 4: INITIALIZE
* FH: RESET
b4, b5: Classification
« 0: Normal
« 1: Minor error
« 2: Medium error
« 3: Major error
b6: Empty
SD231 Remote head module operating status CH1: type K thermocouple input
(Remote head No.2)
[Slot 0]

Operating procedure

1. Double-click "CPU Parameter" on the

— "
Navigation v Navigation window of "School_Remote".

ity Project
EE1 Module Configuration

= Label

B £ Parameter

#* System Parameter

| Er, RIT2GF15-T2(LR]

1. Double-click

i 3E10:RJT2GF15-T2(LR)
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RI72GF15-T2(LR) CPU Parameter

Setting Trem Lis

nput the Setting fem to Search @

- M

E B2

- Module Operation Made
=] Transfer Setting between Devices

odule Operation Mode
Online

= Name Settine
Operation Related Setting
RAS Setting

Ia--j Network. Application Sstting

Madule Operatian Made
Transfer Satting betwesn De

Redundant System Settings

K

" Transfer ”
= Redundant System Settings
* - Line Type

#Detalled Setting>

Redundant Line

| 2. Select "Transfer Setting between Devices"

< >

Item List Find Result

Check ‘ | Restore the Default Settines

Apply

RI72GF15-T2(LR) CPU Parameter

Setting ftem List

ot the Setting ftem ta Search El

EE % N Source Destination -~
I T “ | Device Name | Points | Start | End | Device Name | Points | Start | End
B Name Setting 7w = i1 00100 | 00100 S > 6 4] 68
§1¥] Operation Related Setting
& RAS Setting 2 |5D v 2 230 281 Ul ~ 2 01100 011071
{8y Network Required Setting -
(=19 Netwark Application Setting 4 ~
i Module Operation Mode 3 ~
@@ Transter Setting between De [ v I ‘
Redundant System Settings 7 |
B
s 4. Setthe parameters
1 —t 1 1 1 1
12 [ | [ .
19 [ T T T T

spec

meth
[Sett
-SB

- 5D

& number of refrech points i

Set the number of points (decimal) to transfer the link special relay (SB). link special rezister (SW) A

ial ralay (SM), special rezister (SD) and link register (

mo 3t/ End” i
od )

ing Range]

16 to £192 Lin 16-point

1 to 4096

= eelected at 3 setting

< >

Ttem List  Find Result

Check.

Pointp

| P e Ot St |x

2.

From the list of setting items, select "Network
Application Setting" = "Transfer Setting
between Devices".

Select "Transfer Setting between Devices" and
click the [ button.

4. Setthe parameters as follows.

[Settings]

[No.1]

<Source>

Device Name: W
Start: 100

End: 100
<Destination>
Device Name: SM
Start: 48

[No.2]

<Source>

Device Name: SD
Start: 230

End: 231
<Destination>
Device Name: W
Start: 1100

5. Click the [Apply] button.

Data is refreshed to the CPU module devices as follows, according to the refresh setting set in the CC-Link IE
Field module.

* Remote head module (W100 « Process CPU W1100)

* Remote head module (W1100 — Process CPU W1600)
* Remote head module (W1101 — Process CPU W1601)

APPX

302

Appendix 6 Creating Redundant System Projects



Appendix 7 Creating a User-Defined FB

This section describes the procedure to add a user-defined FB to the program. In this example, a user-defined FB for
switching the control mode of the tag FB "TIC001" (M+M_2PIDH_) will be added to the process control program
"School_Master" that was created.

Program example

Program elements to be used

Program element name Description
R_TRIG When the input to the input pin "Rising edge detection" (CLK) is changed from FALSE to TRUE, the output pin "Q"
outputs TRUE (one scan only).
SEL While FALSE is being input to G, the IN1 value is output from OUT. While TRUE is being input to G, the IN2 value is
output from OUT.
OR The logical sum of data input to IN1 to IN3 is output from OUT.
Program
Fising edge detectm
MAMLUAL input (input vericble) %
MAN CLK ]
! B
WMODE —
— SEL
= —_— WODE
6
1 ]
4 B
l Fising edee detecion o Confrol mode witching enabled
AUTD input nput variable) PI;{T'I":“HIG; L — MD]DEE E )
[ AITO — o ) N2
’ 2
MDQDE =8 <]
i
G —— WMODE |
12
[ 2 } M
1 T
T4 input (jnput variable) Ri?ﬁﬁﬁﬁ
] CAS e =}
13
. = [
ca—— [
G MODE —_— MODE JN J
20 al
( 3 ) ]
= 15
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Creating a new function block

Create a new function block.

Operating procedure

1. Right-click "Project" on the Navigation window, and

1. Select "Add New Data" | select [Add New Datal].
F —
Mavigation I o x
IE'E'|E'E|4:‘|A” v' IWn’te
Project B
5 Proj P AddNewData.. Ins ||
El Modul
= ™ Prograr Sort All "
i1 Initia Expand/Collapse Tree  »
™ il ©
E :l = .
= "can '§ Properties... Alt+Enter
=AM
= Help(M]... F1
2. On the "New Data" window, specify the options as
New Data X
Basic Setting follows.
Data Type [ Function Block |~ [Settings]
— - ControlMode_M_A_C_Switching Data Type: Function Block
2. Specify options ' (Data Name): ControlMode_M_A_C_Switching
Program Configuration P L : FBD/LD
Program Language 4 FBD/LD |Z| rogram angljlage
Useas Tag FB No |Z| Use as Tag FB: No
Tag Type Use EN/ENO: No
pvsias R FB File of Add Destination: ControlModeSwitching
Use EN/ENO No [~] FB Type: Subroutine Type
FB File
FB File of Add Destination ControlModeSwitching E
FE Type Subroutine Type E
Cancel

Vv

5] ProgramBody: ControlMode.... X

3. The program body window is displayed.
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Editing a user-defined tag FB

Create a program in a user-defined FB by combining tag access FBs, standard functions, or standard FBs.

Operating procedure

4] ProgramBody : ControMode.._ X . 1. Select "R_TRIG" from the "Edge Detection" section on
(Find POU) HBB|E| - x| o . . .
= the Element Selection window, and drag and drop it to
e Disply Target: W
== the sheet.
g | Arithmetic Operation

Comparison
Time Data Type

ingle Numeric Variable

1. Drag and drop

Detect the trailing edge of signal

I & RRIG Detect the pulse up of swgna\al

Process Control Function Block
Analog Value Selection/Average
Correction Operation FB
Arithmetic Operation FB

R_TRIG
Output variable d is ON only in one scan when input variable s is ON,

%

Undefined Label Registration =

2. The "Undefined Label Registration" window appears.

Configure the settings as follows.
Mot defined as global label orlocl label.

Flease set new|zhal infrrmstinn tn ha ramictarad [Settings]
Label Name Label Name: R_TRIG_1
L;b:g'iss:"g I Registered Destination: Local
Destination Local Label(ControlMode_M_A_C_Switching) ~ Label(ControlMode_M_A_C_Switching)
Clags VAR ~

Class: VAR
Data Type: R_TRIG

Data Type ||[R_TRIG |

Constant

Comment | 4 |

DOpgntheIabeI ey I
setthelabel de

2. Set the label information
I UK I Lancel

Vv

APPX
Appendix 7 Creating a User-Defined FB 305



ﬂ ProgramBody : ControlMode ... X -

4] ProgramBody : ControlMode_... X

y [EN B S| wve X

Element Selection 3 x

ET

Display Target: Al

> |¢

Time DataType

Single Numeric Variable

Selection

F UMIT Output the upper lower imit cont

4. Drag and drop | o=

Output the
Output the

Output the

ing
alue of ing

I E 1003 Output one of the multiple input

JSEL Output the selected input value. I

String
Bit Shift

Edge Detection

Counter

Timer

Bistable

| [Process Control Function Block
‘Analog Value Selection/Average

/0 Control Operation FB (Tag Access)
ion FB (Tag Access)
Special FB (Tog Access) ~
SEL

(1) Output
According tothe input value in input variable 51, output the one either of
<2, 53 from cutp dtoinp 2, Finthe

o | same data type.
POU List [Favorites | History | Module | Library.

4 ProgramBody : ControlMode...

l\ For Output the foical s o nput.
Fxor

~ | FindPou) BB S|y

W X |

Display Target: Al ~
REDUNDANT SYSTEM ~
Bit Type Boolean
FAND Gutput the o
FANDE Output the o
ZF NOT Output the logical NOT of input

Output the ex Rof inpt
FXORE Output the exclusive OR of inpt.

5. Drag and drop

String
Bit Shift

Edge Detection
Counter

Timer

Bistable

‘Analog Value Selection/Average
Correction Operation FB

OR
(1) Output
Execute the logical add BOOL/WORD/DWORD type data which input
in tos28 for and
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3. Repeat steps 7, and 2, to add three R_TRIG.
[Settings]
Label Name: R_TRIG_2
R_TRIG_3

4. Select "SEL" from the "Selection" section on the
Element Selection window, and drag and drop it to the
three sheets as shown in the left figure.

5. Select "OR" from the "Bit Type Boolean" section on the
Element Selection window, and drag and drop it to the
sheet.



6. Selectthe pasted OR and single-click the [Increment

Xd%EBe

OR
M1

N2

L

)

=g 6. Click

‘ Increment Argument |

\%

Argument] icon.

7. An input pin is added.

oR
1111
12
113
2

8. Addthe following variable elements as shown in the

image.

(6)

(==~ Page 99 Adding variable elements)

£ e o
e Tl e ===

ot

®)
Label name Registered destination Class Data type
MAN Local Label(ControlMode_M_A_C_Switching) VAR_INPUT Bit
AUTO Local Label(ControlMode_M_A_C_Switching) VAR_INPUT Bit
CAS Local Label(ControlMode_M_A_C_Switching) VAR_INPUT Bit
MODE Local Label(ControlMode_M_A_C_Switching) VAR Word [signed]
MODE_IN Local Label(ControlMode_M_A_C_Switching) VAR_OUTPUT Word [signed]
MODE_E Local Label(ControlMode_M_A_C_Switching) VAR_OUTPUT Bit
APPX
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9. Paste the following constant elements as shown in the

308

R e B o I image.
1 I i | A (1): 1
—LT—-. =
(2):2
(3):3
The values set to the above constant elements indicate
== T = = : the modes as follows
o-L3J—-. - 1: MANUAL
2: AUTO
= = = 3: CASCADE

10. Connect elements and add comments, referring to "=~
Page 303 Program".

Point/®

For constant elements, the data type of the constant value is not yet determined when the constant value is
input. The data type is determined when the constant element is connected to an FBD element with a
connection line. The data type of the FBD element connected with the connection line is applied as the data
type of the constant value.
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Creating a program using a user-defined FB

Add a created function block "ControlMode_M_A_C_Switching" to the program created in "I~ Page 96 Programming".

Operating procedure

- remesmEsss . om 1. Onthe Navigation window, select "Scan" =

- || 38| a1
"PROCESS" = "ProgPou1" to open the program
body.

1. Open "ProgramBody"
S e — 2. On the Element Selection window, select "Project"
X [T a¥ "
1 l 2. Drag and drop o g from the "Display Target" drop-down menu.
e - S— Select "ControlMode_M_A_C_Switching" from

"Function Block" and drag and drop it to the sheet.

g ey
H

3. The "Undefined Label Registration" window
appears. Configure the settings as follows.

Undefined Label Registration Ly

Not defined as global label orlocl label.

Pleasesetnewlahalinfarmatinntn haranistarad [Settings]
Label Name |Cont’oIMode_M_A_C_Switdﬂng_1 ] Label Name: ControlMode_M_A_C_Switching_1
Label Setting 1§ formation Registered Destination: Local Label(ProgPou1)
%f:g;:is;:{?c?n Local Label{ProgPou1) - Class: VAR
Class VAR ~ Data Type: ControlMode_M_A_C_Switching
Data Type |ControIMode_M_#._C_Switdﬂing |

Constant
Comment | |
| |
0 Openthelabel
setthelabeld] 3, Set the label information

v
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e Ol il ) ProaramBody : Progeout (PRG... x [

(1)4[ WAN MODE }l—L
@) L

AN MODEJN

Gontraltode MG Switching.| it FErRCE) (4)
Contralhods M_AC Switching | =

J,ms B = N0

4. Pastethe following variable elements and connect

them as shown in the left figure.

Label name Registered destination Class Data type
(1) MAN_MODE Local Label(ProgPou1) VAR Bit
(2) AUTO_MODE Local Label(ProgPou1) VAR Bit
3) CAS_MODE Local Label(ProgPou1) VAR Bit
(4) TIC001_FB.MODEIN — — —
(5) TIC001_FB.E_ — — —

310

Vv
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5. cConvertthe program. (=5~ Page 106 Converting the

program)

6. Write the project. (==~ Page 108 Writing a Project)



Checking the operation

Switch the control mode with the created program.

Operating procedure

onine by Do Ton Wil 1. Select [Online] = [Monitor] = [Start Monitoring] on the
Gz i Bomaien L IR
B ilE ‘;il—-ll--!I-‘H-‘H--ll--ll-'m-'ul--n-u"ﬂ-'u—()‘vr

Wiite to PLC. .. < [ERh
Verify with PLC...

menu bar.

at

Remote Operation(S)
Safety PLC Operation.

Redundant PLC Operation(¢

oo | 1. Select "Start Monitoring"

Delete PLC Data.

User Data g |

Set Clock. GAsDUT $
Pl > | & Monitor Mode (=]
FB Property Management (Online) & Monitor (Write Mode) Shift+F3
Watch » | @ Start Monitoring (All Wit Wows)

User.
ovises Pmml B St Monitoring I

INTSTART  LNKOUT

Lasan

Program List Monitor.
Interrupt Program List Monitor.

B SFCAIBI h Monitoring

[ s ESY
O
Ticon g
yicunwmm
Man

Al Ctrl+F3

Bit Type Only)  Cirl+Alt+F3

= T 2. Select the tag FBTIC001_FB to display the faceplate.
aceplate |

TIC00 FE: m

- MV TIC001_FB
48,0000 000003
GASIN CAsoUT

T (asmma apo000n
PVOPN CcASOUTT
0200000 nanmne
PVD.CVAIN P CvPOUT
0200000 25300130
VD CHAIN WD ShROLT
0200000 4000008
VD EANM MV_CMPOUT
apo0000 031 599000
VDR
0200000
TR

[E)€—| 2. select TIC001_FB

2PIDH

Data Type
‘Word [Signed] Manitaring

‘Word [Signed] Stop Monitoring
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s P o 3. Select the newly added variable element

Mot PGS,
iy ::M AUTO_MODE?", right-click and select [Debug], and then
e select [Modify Value].
UMM
8 2
[ marpo0e
FALSE
: TICOM MODE CHANGE FE —|_lT\DMJfEIMJDE\N]
G e MAN MODE M
FALSE of
[% Select FBD Network Black
z E ) | TICO0LFEE. )
FASE
View , -
T Online

r
FALSE
[ Debug xl Madify Value... I

Cross Reference e ———r——
Device List
FB Property ,

Register to Watch Win

Regimeroeietn| 3 Select "Modify Value"

Process Control Exten:

Open Help(G).

— — a 4. "AUTO_MODE" changes from FALSE to TRUE, and the
control mode displayed on the faceplate changes from
FGSO0 FE . | TIC001_FB
e i MANUAL to AUTO.

| Vocrer won = s In addition, the control mode of "CAS_MODE" changes
p o to CASCADE, and the control mode of "MAN_MODE"
changes to MANUAL.

[ MANJAOCE
FASE
TICO0N IWODE CHANGE FE TIC0M FEMIDE)
- Cionfrolhiode A Suitching z
Heo MaN MIDEIN

Fuse 2
o woEE
TRE s
s oo FBE_)
nse FASE
n =
Fase

Monitoring

Stop Monitoring
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