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e SAFETY CAUTIONS e

(You must read these cautions before using the product)

In connection with the use of this product, in addition to carefully reading both this manual and the related
manuals indicated in this manual, it is also essential to pay due attention to safety and handle the product

correctly.
The safety cautions given here apply to this product in isolation. For information on the safety of the PLC

system as a whole, refer to the CPU module User's Manual.
Store this manual carefully in a place where it is accessible for reference whenever necessary, and
forward a copy of the manual to the end user.
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INTRODUCTION

Thank you for purchasing the Mitsubishi MELSEC-Q Series (Q mode) PLC.

Before using the product, please read this manual carefully to develop full familiarity with the functions and

performance of the Q Series (Q mode) PLC you have purchased, so as to ensure correct use.
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ABOUT MANUALS

The manuals related to the Q/QnACPU are listed in the table below.
Please order those you require.

[Related Manuals |

Manual Number

Manual Name (Model Code)

QCPU User's Manual (Hardware Design, Maintenance and Inspections) SH-0800483ENG
Describes the specifications of the CPU module, power supply module, base unit, expansion cables, and
memory card. (Sold separately) (13JR73)
QCPU User's Manual (Function Explanation, Program Fundamentals) SH-080484ENG
This manual explains the functions, programming methods, devices and so on necessary to create programs
with the CPU module. (Sold separately) (13JR74)
QCPU (Q Mode)/QnACPU Programming Manual (Common Instructions) SH-080039

This manual describes how to use the sequence instructions, basic instruction and application instructions.

(Sold separately) (13JF58)
QCPU (Q mode)/QnACPU Programming Manual (SFC) SH-080041
Describes the system configuration, performance specifications, functions, programming, debugging, and error
codes, for MELSAP3. (Sold separately) (13JF60)
QCPU (Q mode) Programming Manual (MELSAP-L) SH-080076
Describes the system configuration, performance specifications, functions, programming, debugging, error
codes and others of MELSAP-L. (Sold separately) (13JF61)

GENERIC TERM AND ABBREVIATIONS USED IN THIS MANUAL
This manual uses the following generic terms and abbreviations unless otherwise

described.
Generic term/abbreviation Description of generic term/abbreviation
QnPHCPU Abbreviation of Q02PHCPU,Q06PHCPU,Q12PHCPU,Q25PHCPU
QnPRHCPU Abbreviation of Q12PRHCPU,Q25PRHCPU
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1 OVERVIEW

MELSEC-Q

1 OVERVIEW

This manual describes the process control instructions equipped for the QNPHCPU/QnPRHCPU.
1.1 Features

The process control instructions have the following features.

(1) Use of floating-point data
Capable of handling floating-point type real number data, the instructions can perform wide-
range and accurate operations.

(2) Increased efficiency of system adjustment
Micro-blocked process control instructions are combined to perform PID control.
This enables actions to be confirmed on a process control instruction basis, ensuring efficient
system adjustment.

Example) Process control instructions used to carry out 2-degree-of-freedom PID control

Use name instruction common table.

4' Loop tag memory setting l—
4' Operation constant setting l—

Execution command K1

— TO A
TO
—t {PLS MO H
MO
it [ CALL P1 H

{ RST TO H

{ FEND H

p1 | Normal execution
it {FLT DO RO H

. - Microblock
Process control instruction 1

(Input instruction)

v

{ SN RO R100 R200 R1000 H
S.IN instruction

{EMOV R100 R20  H

v

: . Microblock
Process control instruction 2

(High/Low Limit Alarm instruction)

v

{ SPHPL  R20 R120 R220 R1000 H

S.PHPL instruction

Set value (SV)

{EMOV R120 R40 H

Process value (PV)
y

Process control instruction 3 Microblock .
(2-degree-of-freedom PID > [S.2PIDR40 R140 R240 R1000 R300 H
control instruction) S.2PID instruction
{ EMOV R140 R60 H
\ 4
Microblock

Process control instruction 4
(Output instruction)

{ S.OUT1 R60 R160 R260 R1000 H

v

S.OUTL1 instruction

l { INT R160 D1  H

— RET H




1 OVERVIEW

(3) Free combination of process control instructions for application to a wide
range of control
As an option, a process control instruction can be inserted in a loop that links process control
instructions.

Add the square root operation instruction (S.SQR) to perform the square root operation of an
input signal to provide an output signal as shown below.

@ Regulator
| /

Na

FE flow meter [l
ol X

Diaphragm valve

Liquid

[Example of adding square root operation instruction (S.SQR) to process control instructions]

—| Loop tag memory setting |-
—| Operation constant setting |-
Added as
/ option
Process control instruction| Normal ON
—{(Square root operation |- - —f———1{ S.SQR RO R100 R200 SD1506
. - .SQR
instruction) ) .
instruction
—— EMoOV R100 R40  h
v
Process control instruction S.2PID instruction | Normal ON
(2-degree-of-freedom PID f-----------------
control instruction) —H—Q S.2PID R40 R140 R240 R1000R300 ]'

!

(4) Automatic detection of various alarms
A system can be configured safely since various alarms are detected automatically in the
system.
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(5) PID algorithm using a velocity type incomplete differential format
Partial differential has the following advantages over the complete differential format.
(&) The differential gain is 1/n and the limit value can be set.

(b) The output contains time amplitude, so the system actually responds to the operation edge
so the derivative operation makes the movement valid.

T Deviation
DV

f

PID

Manipulated
variable

— Time(t)
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1.2 PID Control Overview

PID control is applied to the process control of flow rate, speed, air volume, temperature, tension,

compounding or like.
In a configuration shown in Fig. 1.1, PID control maintains the object to be controlled at a preset

value.
Process control instructions|=—""" Subdivided (micro-blocked) processings
are used of PID control
1
‘ Manual
‘ MV
Set value ——M—;—» jD DIA
! i MV
: E;I)Izration " ﬁ/l%}omatlc —>0 >| converter > Cor:trolled
,T‘—%—» J module system
A . T
A\
A/ID
converter |« Sensor
module

Fig. 1.1 Example of application to process control

PID control compares the value measured in the detection section (process value: PV) with the
preset value (set value: SV) and adjust the output value (manipulated value: MV) to eliminate the
difference between the process value and set value.

In PID control, proportional operation (P), integral operation (l) and derivative operation (D) are
combined to calculate the manipulated value that will make the process value equal to the set

value fast and precisely.
« If the difference between the process value and set value is large, the manipulated value is

increased to make it close to the set value fast.
« When the difference between the process value and set value has reduced, the manipulated

value is decreased to make it equal to the set value slowly and precisely.
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1.3 Forward Operation and Reverse Operation

(1) Forward operation is the action that increases the manipulated value when the process value
increases more than the set value.

(2) Reverse operation is the action that increases the manipulated value when the process value
is decreasing more than the set value.

(3) Forward operation and reverse action make the manipulated value larger as the difference
between the set value and the process value becomes larger.

(4) An example of process control performed by forward and reverse operations is shown in Fig.

1.2.
A A
Temperature
Temperature /_\\_/ ~Set \elue
Process value
Set value
\//\\/ \ Process value
Time Time
Forward operation (for air conditioning) Reverse operation (for heating)

Fig. 1.2 Example of process control performed by forward and reverse operations
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1.4 PID Control

This section explains "proportional operation"”, “integral operation" and "derivative operation”
performed for PID control using the process control instructions.

1.4.1 Proportional operation (P operation)

This section explains the control method using proportional operation.

(1) Proportional operation is the action that compares the deviation (difference between the set
value and the process value) to find the manipulated value.

(2) The change in relationship between deviation (DV) and manipulated value (MV) using
proportional operation is shown using the following numeric expression.

MV = Kp DV

Kp is called the proportional gain or proportional constant.

(3) The proportional operation when the deviation is a constant stepped response is shown in Fig.
1.3.

c
K]
8
S
D
[a)]
? DV
i — Time
] "
] 1
a 1
3 "
€ 3
S G
=g Kp-DV
— Time

Fig. 1.3 Proportional operation when deviation is constant
(4) The manipulated value fluctuates between —10 and 110%.
As Kp becomes larger the manipulated value corresponding to the deviation also becomes

larger making the compensation operation stronger.

(5) Offset occurs in proportional operation.
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1.4.2 Integral operation (I operation)
This section explains the control method using integral operation.

(1) Integral operation is the operation that continuously changes the manipulated value to
eliminate deviation when there is deviation.

This operation can eliminate the offset that occurs during control performed by a proportional
operation.

(2) The time from when a deviation occurs until the manipulated value of the integral operation
reaches the manipulated value of the proportional operation in the integral operation is called
integral time (T1).

() Increasing the integral time decreases the effect of integration.
(It will take time to stabilize.)

(b) Decreasing the integral time increases the effect of integration.
However, since the integral operation will be stronger, hunting may become greater.

(3) The integral operation when the deviation is a constant value stepped response is shown in

Fig. 1.4.
c
2
g
>
a)
* DV
i ——> Time
I
I
= ! _<«————— Proportional operation + integral operation manipulated value
I
L. —
3 i Integral operation manipulated value
£3 f
S
=5 Kp'DV -=-----~ Manipulated value in the proportional operation
4 ¥
Ti
—>Time

Fig. 1.4 Integral operation when the deviation is a constant

(4) The integral operation is used as the Pl operation that is combined with the proportional

operation or as the PID operation that is combined with the proportional operation and the
derivative operation.

Control cannot be carried out by merely performing the integral operation.
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1.4.3 Derivative operation (D operation)
This section explains the control method using the derivative operation.

(1) The derivative operation is an operation that adds the proportional manipulated value to the
change speed to eliminate deviation when a deviation has occurred.

The derivative operation can prevent large changes in the object control from disturbances.
(2) Derivative time (Tp) indicates the length of time from when a deviation occurred until the
manipulated value of a derivative operation reaches that of a proportional operation.

Increasing the derivative time makes the derivative operation stronger.

(3) The derivative operation when the deviation is a constant value stepped response is shown in

Fig. 1.5.
c
i)
kS
>
8 | DV
t | ! —>Time
I
I
I
©
2
5]
= }
(=X
'g g Kp:DV----------- Manipulated value for proportional operation
=g Y
OLENE
— > Time

Fig. 1.5 Derivative operation when the deviation is a constant

(4) The derivative operation can be used as PD operation in combination with a proportional

operation or as a PID operation in combination with the proportional operation and integral
operation.

Control cannot be carried out by merely performing the derivative operation.
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1.4.4 PID operation

This section explains the control operation using combinations of proportional operation (P
operation), integral operation (I operation), and derivative operation (D operation).

(1) The PID operation controls the calculated manipulated value using (P + | + D) operation.

(2) The PID operation when the deviation is a constant value stepped response is shown in Fig.

1.6.
e
K]
8
>
<)
a
T | — Time
g PID operation
[
z PI
L | operation” ——== .
<_§ | I __ | operation
=1 F5Z--------—-----------=""---P operation
I -
= . I
T ‘/:<ij\_Doperation
——» Time
Fig. 1.6 PID operation when deviation is constant
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2 STRUCTURE AND COMBINATIONS OF PROCESS
CONTROL INSTRUCTIONS

2.1 Instruction Configuration

The instructions that can be used by the process control instructions can be divided into the

"instruction part" and "device part".

The instruction part and device part are as follows.

* Instruction part.................. This shows the functions for these instructions.

e Device part ......ccceeeeveiiennns This shows the data required for operations and the storage
destination of the stored operation results.

The device part is classified as the source device and destination device.
(1) Source (S)
The source stores the data used for operation.
(&) In the process control instruction, specify the head device that stores the source data.

(b) Data must have been stored in the specified device until the process control instruction is
executed.

(c) Changing the source data allows you to change the data used in that instruction.
(2) Destination (D)

Destination is where the data is stored after operation.

(a) Sets the device for which the data will be stored in the destination.

(b) Depending on the instruction used, data used for operation must also be stored in the
destination before start of the operation.
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2.2 Method for Specifying the Data in a Device

The following 4 types of data can be used by the process control instructions.

Data that can be he_tndled _ Bit data
by process control instruction

Numeric data —T1— Integer data —|: Word data 2
Double word data

Real number data
(floating-point data)

2.2.1 For bit data

Bit data is handled on a single bit basis.

The QnPHCPU/QnPRHCPU uses a word device for alarm condition or selection on a single bit
basis.

By specifying the bit number of the word device, you can use the 1/0 of the specified bit number
as bit data.

b15 ~ bo
Word device|1/0 1 1/0 1 1/0 1 1/01/0 | 1/0 {1/0 /0 1/0 |1/0:1/0}1/0 | 1/0 | 1/0}1/0 | 1/0

J

T—> 1 in each bit can be used as ON,

or 0 as OFF.

Specify the bit of the word device in the form of "| Word device|.| Bit No.]|".

(Specify the bit number in hexadecimal.)

For example, specify the bit 5 (b5) of DO as D0.5, and the bit 10 (b10) of DO as DO.A.

However, you cannot specify the bits of the timer (T), retentive timer (ST), counter (C) and index
register (Z). (Example: You cannot specify Z0.0.)

2.2.2 For word (16-bit) data

Word data is the 16-bit numeric data that is used for the loop tag memory bit pack contents and
operation constants, etc.

» Decimal constant.................... K-32768 to K32767

* Hexadecimal constant............ HO0000 to HFFFF

Example) For the loop tag memory ALM (standard value setting 4000y)

ALM|O|1|0‘0|O|O|O|O|O‘0|0|0|0|0|0|0|

Y Y Y Y

) 0 0 0
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2.2.3 Double word (32-bit) data

Double word data is 32-bit numeric data.
« Decimal constant.................... K-2147483648 to K2147483647
* Hexadecimal constant............ HO0000000 to HFFFFFFFF

When using double word data, specify the word device to be used in the lower-order 16 bits.
The 32-bit data is stored into the (specified word device number) and ((specified word device

number) + 1).
Example) When D10 is specified for double word data, D10 and D11 are used.
D11 D10
[ ewpyH | @ewyL |

2.2.4 For real number data (floating-point data)

The data required for operations and the operation results are 32-bit floating-point data.
Floating-point data is displayed as follows using 2 word devices.

1. [Fixed-point part] X 2 [Exponent part]

The bit configuration when the floating-point data is expressed internally and its meaning are as

follows.
b31 b30 to b23 b22 to b16 bl5 to b0
\ J \ v J \ v J
b23 to b30 b0 to b22
l Exponent part Fixed-point part
b31

Fixed-point part sign

« Fixed-point part sign  This shows the fixed-point part sign in b31.
0: Positive
1: Negative

» Exponent part This shows the 2"'s n and b23 to b30.
The n from b23 to b30's BIN value is as follows.

b23 to b30 FFH FEH | FDH %S 81H | 80H | 7FH | 7TEH SS 02H | O1H O0H

n [Nomumenc ;57 | 126 % 2 | 1] 0] % 1125 | -126 Nomfumeric
* Fixed-point part This shows the value of XXXXXX... in the 23 bits, b0 to b22, when 1.XXX

XXX... is represented in binary.

POINT

» The monitor function of GX Developer allows you to monitor the real number data of the
QnPHCPU/QnPRHCPU.

« The real number setting range is 0, =+ 2126 < [value| < = 2128

» To represent 0, set 0 in all of b0 to b31.
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2.2.5 Process control instruction operation error

Operation errors from these process control instruction are stored in the following special
registers. For information regarding other than operation errors, refer to the error codes listed in
the QCPU(Q Mode)/QnACPU Programming Manual (Common Instructions). (The error codes are
stored in special register SDO.)

REMARK
The following contents for errors other than operation errors are stored in the special register.
Error code  4100.......... When there is data that cannot be handled.
4300.......... When the specified instruction is incorrect.
4301.......... When the process control instruction number of devices is incorrect.
4302.......... When a device that cannot be specified is specified.

(1) For error code 4100, the detailed information is stored in special registers SD1502 to
SD1503. At times other than when a process control instruction operation error occurs,
SD1502 and SD1503 are set to 0.

SD1502.......... This shows the error code when an error occurs in the process control
instruction.
SD1503.......... This shows the instruction process No. when an error occurs.

For an explanation of the error contents refer to the Chapter 14.
2.2.6 Instruction execution conditions
The process control instructions are instructions that are executed while the input condition is ON.
2.2.7 Number of steps
The number of process control instruction steps differs depending upon the number of instruction

characters, the device used, and whether or not an indirect setting is valid.
The basic number of steps for the extension instruction are as follows.

) ) . number of instruction characters (Note 1) .
Number of steps in process control instruction = 2 + > —+ number of devices

Note 1: The number of characters is calculated by adding 1 when the number is odd. (For
example when rounding up the results of a division.)

}—[S.IN RO R100 R200 R1000 ]‘{7Step

1Step 1Step

The "S." of the instruction code is not 1Step 1Step 1Step

included in the number of characters.

2+2/2+4=7Step

For details refer to QCPU (Q Mode)/QnACPU Programming Manual (Common Instructions).
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Index qualification usable with the process control instructions is the same as the one usable with
the basic instructions of the QnPHCPU/QnPRHCPU.

2.3 Basic Loop Types Available by Combinations of Process Control

Instructions
Loop type Structure Application
SET SV
PV MV
Used for general PID control (2-degree-of-
2-degree-of-freedom PID control INPUT > SIN_|»[S PHPL]>|S 2PID | >S.0UTI| > ouTPUT freedom). (velocity type)
(S2PID) SET sv Conducts PID operations for each control
cycle.
PV MV
INPUT | S.IN_|>{s.PHPL}>[s.2PID}>{s.DUTY}> ouTPUT
SET SV
PV MV .
Used for general PID control. (velocit
PID control INPUT | S.IN_|>s.PHPL}> s.PID |>[s.outd>outPuT type) g ( y
(SPID) SET sv Conducts PID operations for each control
cycle.
PV MV

INPUT = S.IN_|>{s.PHPL}>] s.PID }>{s.DuTY}> ouTPUT

SET sV Used for general PID control. (Position
PIDP control type)

(SPIDP) PV MV Conducts PID operation for each control

INPUT | S.IN_|>s.PHPL}>s.PIDP}—— 0OUTPUT cycle.

Used for a process that has long dead

SET sv time.

Sample PI control PI control is executed for only the period of
(SSPI) PV MV control execution time in each control

INPUT [ S.N_|>{sPHPLI>{ s.5PI [>{s.ouTg>outPuT cycle and the output is kept constant after

that.

SET sV
1-PD control Used to make slow response so that the
(SIPD) PV MV operation end and process are not given

inpuT =] suN JsprpU] s.apD >s.outd> outeuT impact when the set value is varied.

SET sV Used for a process where the manipulated
Blend PI control value may vary in a short period of time
(SBPI) PV MV and may be constant in a long period of

inpuT > sIN_Ps.prp] s.epi P[s.outab- outPuT time.

SET sV .

. Control is performed to keep constant the
Ratio control . . )
(SR) PV MV ratio of thg given manipulated value to the
inpuTi—=>] SN Jfserpd>] sr [lsoutgd>outeur | Othervarying value.

SET sv MV Depending on the sign (positive/negative)
2-position ON/OFF control / of a deviation, operation to turn the
(SONF2) PV manipulated value ON or OFF is

inPUT > S.IN_ |>s.PHPL}>]s.oNF——— ouTPUT performed.

3-position ON/OFF control outputs signals

SET sV MV of three areas in response to the process
3-position ON/OFF control P P
(SONF3) PV val'ue to carry out control.

inpUT ] SIN_>[s.PHPUs.oNFs———— outpuT Thl_s gontrol can suppress the sudden

variation of the manipulated value.
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Loop type Structure Application
Batch counter A valve or like is controlled ON/OFF in a
INPUT —»|S.PSUM>{ S.BC OUTPUT process of batch preparation for a tank or
(SBC) :
like.
Program setting device Mv This is output in accordance with the
(SPGS) @ OUTPUT previously set value time change.
Manual output MV This manually operates the operation
(SMOUT) S.MOU >OUTPUT terminal end.
Monitor PV This inputs the process value and detects
(SMON) INPUT —> - , - > OUTPUT process errors such as upper/lower limit

alarms.

Manual output with monitor
(SMWM)

PV MV
INPUT = s.IN {s.PHPLsMouT—— ouTpPuT

This inputs the process value and
conducts manual operation while checking
that no errors occur.

(S;éeECIt_())r :Egﬂlg S.SEL OUTPUT This is used to select signals.
2-6 2-6
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3 DATA USED FOR PROCESS CONTROL
INSTRUCTIONS AND HOW TO SPECIFY DATA

3.1 Process Control Instructions and Data Configuration

This section explains the data structure (data flow) used for process control instructions.
(a) Configuration when using loop tag
1) The loop units have common storage areas that show the control information. This
collection of common information is called a loop tag and the storage memory is called
the loop tag memory.
2) By monitoring the loop tag, you can monitor and tune the loop (control unit).

Block diagram

Loop tag memory

S.IN Process S.PHPL Process S.2PID Process S.0UT1 Process
—— control control control control
instruction [\OUutPut instruction | \OutPut instruction | \outPUt instruction |\OutPut
Input Input Input
Operation Block Operation Block Operation Block Operation Block
constant 1 memory 1 constant 2 memory 2 constant 3 memory 3 constant 4 memory 4
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(b) Loop tag memory and operation constant locations in ladder diagram

Ladder diagram

Use name instruction common table.

v Loop tag memory (96 words)
—6{ Loop tag memory setting 9 YT Stordard
nstruction anaar
used ltem value setting Data type
4| Operation constant setting l— +0 BIN16bit
+1 MODE 8u BIN16bit
Execution command K1 BIN16bit
i N +3 ALM 40004 i
+4 INH 4000u BIN16bit
0 +10 | S.PHPL PV 0.0 Real number
- —{PLs M0 H
+12 S.0UT1 MV 0.0 Real number
MO +14 S.2PID SV 0.0 Real number 3
l { CALL P1 H
+16 S.2PID DV 0.0 Real number
. +18 S.0UT1 MH 100.0 Real number
(RST T0 K +20 | s.ouT1 ML 0.0 Real number
+22 S.PHPL RH 100.0 Real number
{ FEND H /——\
p1 | Normal execution ] \_//
FLT DO RO
! t H +46 S.2PID CT 1.0 Real number
+48 S.0UT1 DML 100.0 Real number
{ SN RO R100 R200 R1000 +50 | s.2pD DVL 100.0 Real number
+52 S.2PID P 1.0 Real number
-
[EMOV R100 R20. H +54 | s2pD | 10.0 Real number
+56 S.2PID D 0.0 Real number
1 S.PHPL R20 R120 R220 R1000 H +58 S.2PID GW 0.0 Real number
+60 S.2PID GG 1.0 Real number
{[EMOV R120 R40 H +62 S.0UT1 MVP 0.0 Real number
+64 S.2PID o 0.0 Real number
— S.2PID R40 R140 R240 R1000 R300 H +66 S.2PID B 1.0 Real number
1 ! e
: +90 0.0 Real number
{ EMOV R140 R60 H
+92 0.0 Real number
+94 0.0 Real number
- s.ouT1 R60 R160 R260 R1000 H
{INT R160 D1  H
{ RET ﬂ
The symbols in the ladder diagram mean the following.
Instruction name S.IN S.PHPL | S.2PID | S.OUT1
1) Input data head device RO R20 R40 R60
Start contact ['Instruction B | 2) ‘ 3) | 2 ‘ 5) H | 2LBlock memory head device R100 R120 R140 R160
I N .
Lname 3) Operation constant head device R200 R220 R240 R260
4) Loop tag memory head device R1000
5) Set value head device — | — | R300 | —
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3.2 Local Work Memory

The local work memory is used as a temporary storage area in process control instruction
operation. (Memory used for micro blocks only)
The following instructions use the local work memory.

Instruction name Remarks

S.LLAG (Lead-Lag)
S.D (Derivative)
S.DED (Dead time) This stores the midway operation results for the OS itself.
S.FLT (Standard filter) (Cannot be used by the user.)

S.BUMP (Bumpless transfer)
S.AT1 (Auto tuning)

S.FG (Function generator) This stores the polygon coordinate value (Xn, Yn) used by
S.IFG (Inverse function generator) the user. Operations are conducted based on this.

Block diagram

Input data setting | |Operation constant settingl

Data for operation
Process control Local work
instruction execution Data after operation memory
Operation result

Block memory

Ladder diagram

Instruction name S.LLAG (Lead-Lag)
Operation constant setting Input data head device RO
Block memory head device R100
NomalON - & L Lac RO R100 R20  R200 Operation constant head device R20
Local work memory head device R200

The application of the local work memory changes depending on the used instruction. Refer to the
explanation section of the corresponding instruction.
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3.3 Data Used for Process Control Instructions

The following data are used for the process control instructions.
* Loop tag memory Section 3.3.1

* Input data Section 3.3.2

* Block memory Section 3.3.3

» Operation constant ~ Section 3.3.4

« Local work memory Section 3.2

3.3.1 Loop memory

(1) Loop memory
(&) The loop memory is an area that stores the data used commonly by the process control
instructions specified as the loop type.
The loop memory also has an area that stores the data used by the QnPHCPU/
QnPRHCPU system during process control instruction execution.

(b) The loop memory has the "loop tag memory" and "loop tag past value memory" areas.

(c) The loop memory consists of 128 words (word device: 128 points).
When setting the loop memory areas, specify the device that can occupy 128 words

consecutively.
Loop memory

Specified device ~ +0
§ Loop tag memory 96word

+95

+96 Loop tag past value memory
§ (Usage possible on the user's 32word
side.)

+127

(2) Loop tag memory
(a) The loop tag memory is an area that stores the data used commonly by the process control
instructions specified as the loop type indicated in Section 2.3.

(b) The loop tag memory consists of 96 words.

(c) Refer to Appendix 2 (Loop tag memory list) for the applications of the area used by the
process control instructions in the loop tag memory.
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(3) Loop tag past value memory

(a) The loop tag past value memory is an area used by the QnPHCPU/QnPRHCPU system at
the time of process control instruction execution.
The user cannot write data to this memory during run.
If the user writes data to the loop tag past value memory during run, normal operation
cannot be performed.

(b) The loop tag past value memory is a 32-word area after the loop tag memory.

(c) At the start of the process control instruction, write "0" to the loop tag past value memory.

3.3.2 Input data

(1) Input data is variable data given to each process control instruction.

(2) The input data uses the block word of the block memory that stores the operation result of the
process control instruction executed previously.

Process control instruction Process control instruction
i Operation result
SIN Operation result S.PHPL p
Input data Block word Input data Block word lock
k.
Block bit Block bit Block memory

Transferred by user

(3) The application of the input data changes depending on the used instruction. Refer to the
explanation section of the corresponding instruction.

REMARKS

*. Refer to Section 3.3.3 for the block memory.
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3.3.3 Block memory

The block memory is an area that stores the output information of the corresponding process
control instruction.

The block memory has "block words" and "block bhits".

The application of the block memory changes depending on the used instruction.

Refer to the explanation section of the corresponding instruction.

Block memory

2 words are used when real number
is stored into block word.

l«—— As block bit, each bit of one word
is used to store ON/OFF data.

Specified device number 40 Block word ¢
+1 (2 words)

+2 Block bit

(1) Block word (BW)

(a)The block word is an area that stores the operation result of the process control instruction.

(b) As the input data of the next process control instruction linked by the loop, the data stored
in the block word is used.

Process control instruction Process control instruction
Operation result Operation result
SN [oRerationresu S.PHPL [P
| Input data | Block word Input data Block word
Block bit Block bit

Transferred by user
(2) Block bit (BB)
The block bit is an area that stores the corresponding alarm data at process control

instruction execution.
As the block bits, 16 bits of b0 to b15 are represented as BB1 to BB16.

b15 b12 b8 b4 b0

B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B

. |s|e|ele|B|B|B|B|B|B|B|B|B|B|B|B

Blockbit |1 |1 |1|1|z|z|z|els|7|6|5|4|3]2]2
6|5]al3]|2]1]0

3.3.4 Operation constant

(1) The operation constant is an area that stores the data used by only one process control

instruction.

(2) The application of the operation constant changes depending on the used instruction. Refer to
the explanation section of the corresponding instruction.
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3.3.5 Loop tag memory allocation contents
The loop tag memory allocation contents are shown below.
Show the number of After setting some values are changed by
Instructions words from the loop Abbreviated name the numbers from the operation results.
Lised in loop tag _ tag header ) ?f each item N (Highlighted-areas)
|nSEI|'SUeCé|On Offset Item Setting range vaslltjin:;?ng Data type
) +0
For PID control (S2PID loop) +1 MODE 0 to FFFFH ___8H BIN16bit
All commonly set in the same +3 ALM 0 to FFFFu (400053 | BIN16bit
loop tag L +4 INH 0 to FFFFx 4000w BIN16bit
(| s.pHPL +10 PV RL to RH 0.0 Real number
S.0OUT1 +12 MV -10to 110 0.0 Real number
S.2PID +14 SV RL to RH 0.0 Real number
S.2PID +16 DV -110to 110 0.0 Real number
S.0uUT1 +18 MH -10to 110 100.0 Real number
S.OUT1 +20 ML -10to 110 0.0 Real number
S.PHPL +22 RH -999999 to 999999 100.0 Real number
S.PHPL +24 RL -999999 to 999999 0.0 Real number
S.PHPL +26 PH RL to RH 100.0 Real number
S.PHPL +28 PL RL to RH 0.0 Real number
S.PHPL +30 HH RL to RH 100.0 Real number
Sets the offset position S.PHPL +32 LL RL to RH 0.0 Real number
for each instruction S.IN +38 % Oto1l 0.2 Real number
S.PHPL +40 HS 0 to 999999 0.0 Real number
S.PHPL +42 CTIM 0 to 999999 0.0 Real number
S.PHPL +44 DPL 0to 100 100.0 Real number
S.2PID +46 CT 0 to 999999 1.0 Real number
S.0uUT1 +48 DML 0 to 100 100.0 Real number
S.2PID +50 DVL 0to 100 100.0 Real number
S.2PID +52 P 0 to 999999 1.0 Real number
S.2PID +54 | 0 to 999999 10.0 Real number
S.2PID +56 D 0 to 999999 0.0 Real number
S.2PID +58 GW 0 to 100 0.0 Real number
S.2PID +60 GG 0 to 999999 1.0 Real number
‘| S.OouUT1 +62 MVP -999999 to 999999 0.0 Real number
S.2PID +64 o Otol 0.0 Real number
S.2PID +66 B Oto1l 1.0 Real number

(1) Shows the contents of the bit pack using the loop tag data.

(a) ALM

b15 b14 b13 b12 b11bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0 The standard value setting

s plo|ls|ulL|Pp|lP|D|D|D|M]|M 4000H is shown when manual

P M| O|E|H|L|H|L|P|P|V]|H]|L | operationisconducted using

A LIPIAIA|IA|A|A|P|NILIAIA/ theloop step status. Use 0000H
Al A AlAA
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S: Stored by the system

Table 3.1 ALM details list U: Set by the user

are smaller than the input lower limit value an alarm is output.

Flag
Name Abbreviation Description establishment
conditions

Shows the loop stop status. Changes the loop mode to manual.

Stop alarm SPA Conducts stop alarm processing for the output value (BW) and alarm U
signal.
Conducts the change rate limiter for the input data and outputs the

Output change rate limit alarm DMLA change rate alarm. (For the output change upper limit value/control S
value).

Output open alarm OOPA Shows that it has chgnged to open status when the operation output
signal has become disconnected, etc.

Sensor alarm SEA Sensor error alarm
Checks the upper limit value of the process equipment upper limit, and

Upper upper limit alarm HHA outputs an alarm if the process value is higher than the upper limit S
value.

- Checks the lower limit value of the process equipment lower limit, and

Lower lower limit alarm LLA . . - S
outputs an alarm if the process value is lower than the lower limit value.

Upper limit alarm PHA Qhecks the upper Iimit \{alue of the process vglqe, and outputs an alarm S
if the process value is higher than the upper limit value.

- Checks the lower limit value of the process value, and outputs an alarm

Lower limit alarm PLA . . - S
if the process value is lower than the lower limit value.

Positive direction change rate DPPA Outputs an alarm if the change rate is higher than the upward trend S

alarm change rate range.

Negative direction change rate DPNA Outputs an alarm if the change rate is lower than the downward trend S

alarm change rate range.
Conducts an error check and then outputs an alarm if over. In addition,

Deviation large alarm DVLA if the error check determines thqt the deviation is completely less than S
the warning value and the error is reduced by a set value from the
warning value then the deviation large alarm will be released.

Output upper limit alarm MHA Conducts a check l_Jsing the upper_/lower limiter and_ if the limiter results S
are larger than the input upper limit value an alarm is output.

Output lower limit alarm MLA A check is conducted by an upper/lower limiter and if the limiter results S

(b) INH

This prohibits alarm detection for each item. In addition, the alarms prohibited by INH are
not detected. (The INH bits 0 to 11 correspond to the bits 0 to 11 of ALM.)

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
E T DIO|S|H|L|P|P D D D MM
R R M|{O|E|H|L|H|L|P|P | V| H|L
R K LIyPL ]| PIN|L|IT]|I
| F [ [ |
\

Trucking flag
(We ask the user not touch this.)

All alarm detection prohibited
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(c) MODE

The process control instructions have the following operation modes that satisfy the
following operations in a system connected to an operator station, PLC, host computer,
machine side operation panel and like.

b15 b14 b13 b12 b1l b10

b9 b8 b7 b6 b5 b4 b3 b2 bl

b0

c|c|c|Cc|C|C|A|M|L|L
S|M{[C/A/M|A|JU|A|C|C
Viv|B|B|B|S|T|N|C|A

=0Or

For MODE make one of them a 1 bit only flag 1.

Operation mode

Description

Application

(COMPUTER MANUAL BACK UP)

computer is abnormal

CAB
(COMPUTER AUTOMATIC BACK UP)

» Automatic operation backup when host
computer is abnormal

CCB
(COMPUTER CASCADE BACK UP)

« Cascade operation backup when host
computer is abnormal

MAN « Manual operation from OPS Monitoring and control from operator station
(MANUAL) * SV and MV can be set. are performed.
AUT « Automatic operation
(AUTOMATIC) * SV can be set.

* MV cannot be set.
CAS » Cascade operation
(CASCADE) « SV and MV cannot be set.
CMV « Automatic MV setting from host computer Loop operation from host computer can be
(COMPUTER MV) performed and operation mode is controlled
Ccsv « Automatic SV setting from host computer and monitored at operator station.
(COMPUTER SV)
CMB « Manual operation backup when host During loop control by host computer, backup

is provided by predetermined operator station
when computer fails.

LCM
(LOCAL MANIPULATED)

« Local manual operation

At startup of plant, operation and startup are
performed by loop display or like from other

LCA « Local automatic operation than operator station and operation mode is
(LOCAL AUTOMATIC) monitored by operator station.

LCC « Local cascade operation

(LOCAL CASCADE)
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4 HOW TO EXECUTE PROCESS CONTROL
INSTRUCTIONS

4.1 Execution Cycle and Control Cycle

(1) Execution cycle
(&) An execution cycle is an interval at which the process control instruction is executed.
(b) There are the following methods to execute the process control instruction in each
execution cycle.
1) Method using timer
A timer is used to measure the execution cycle and the process control instruction is
executed when the timer times out.
2) Method using interrupt programs
Any of interrupt programs of 128 to 131 is run in each execution cycle. 4
3) Method using fixed scan execution type program
A fixed scan execution type program is run in each execution cycle.
(c) Specify in the special registers (SD1500, SD1501) the value of the execution cycle used for
the process control instruction as a real number.

(2) Control cycle

(a) A control cycle is an interval in which PID control is performed for an instruction such as
S.2PID (2-degree-of-freedom PID).
As the control cycle, specify an integral multiple of the execution cycle.
The S.2PID or similar instruction counts the execution cycle in each execution cycle and
starts PID operation when the specified control cycle is reached.

(b) Specify in the loop tag memory (See Section 3.3.1) the control cycle used for the S.2PID or
similar instruction.
The S.2PID or similar instruction uses the value of the control cycle specified in the loop
tag memory to perform PID control.

Example) When monitoring is performed at intervals of 1s in 2-degree-of-freedom PID
control and PID control is carried out at intervals of 5s.

EI_) fli 7 8 9 10 11 12 13 1|4 l|5 l|6 1|7 l§ (s)
: T T T T T T T T T T T T T
1
|
1
1
|
1
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|
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|
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n
=
(2]
=
n

[ gy RN N
Y T} N

Y T/ —dw

Y /] 1

""ISS HSS |—|55

I
i
I
Control cycle !
1
1
I
I

(Execution cycle) X N v ) ) ) )
- '~ S.2PID instruction performs processing at intervals of 5s.

POINT

When the control cycle is set to an integral multiple of the execution cycle,
monitoring such as a PV check can be performed in each execution cycle.
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4.2 Concept of Program

[Program example using S.2PID instruction at execution cycle of 1s]

‘ Loop tag memory setting IR > I I [ Loop tag memory setting —

Operation constant setting
+ Setting of data for S.IN,
S.PHPL, S.2PID and S.OUT1

Execution (1s)
command K10
Execution cycle measurement f------------------ > I I TO
TO
[ | [ PLS MO H
| .. Il B
Input data (PV) setting > I | MOV UO\GO DO ]_
- Import of data (PV) from
A/D converter module or like
[ cALLPL H
[RSTTO H
MV output - —— > [ MovDLU2GO H
= Output of MV from D/A
converter module or like
-
[ FEND H
P1 SM400
[ | [ FLT DO RO H
——{ SN RO R100 R200 R1000
[ EMOV R100 R20 |
————{S.PHPL R20 R120 R220 R1000}
Process control instruction L r
designation >  EMOV R120 R40 ]_

* S.IN instruction
» S.PHPL instruction

+ S.2PID instruction ——{S.2PID R40 R140 R240 R1000 R300H

+ S.OUT1 instruction

[ EMOV R140 R60 |

—————{S.0UT1 R60 R160 R260 R1000

-
[INT R160 DI H

[RET H
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5 EXECUTION CONDITION SWITCHING AND
FUNCTIONS

5.1 Execution Condition Switching

5.1.1 Loop RUN/STOP

If any loop component such as a detector or operation end other than the PLC fails, each loop can

be run/stopped to perform the maintenance of the corresponding loop.
The "SPA" bit of the alarm detection (ALM) is used to run/stop the corresponding loop.

(1) Basic operation during loop STOP

(a) Output status hold (The S.2PID instruction is output = 0)
(b) Alarm No detection (Process alarm)

(c) Make the control mode MAN.
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5.2 Functions

5.2.1 Tracking function

The tracking function includes the "bumpless function" and "output limiter processing".

(1) Bumpless function
The bumpless function prevents manipulated value (MV) output stepping changes when
switching from the automatic mode to manual mode and continuously controls MV output.

(2) Output limiter processing function
The output limiter processing function limits the upper limit and lower limit of the manipulated
value (MV) output by the PID operation during the automatic mode. This output limiter
processing function is only valid in the automatic mode and is not executed for manual data. In
addition, when the parameter tracking function execution validity is set to not valid when in the
automatic mode the output limiter processing function will not execute.

5.2.2 Cascade loop tracking

The process control loops that comprise a cascade loop use the manipulated value (MV) of a
primary loop (Loop 0) as the set value (SV) of a secondary loop (Loop 1).

Tracking is performed to prevent the sudden variation of the set value (SV) when the operation
mode of the secondary loop (Loop 1) is changed.

(1) The cascade PID loop Tracking processing is shown in the diagram below.
[Processing concept diagram]

SV

PV1
SV ] .-

PV2

(&) In cascade operation, the manipulated value (MV) of Loop 0 is transferred to the set value
(SV) of Loop 1.

(b) When cascade operation is not performed, the set value (SV) of Loop 1 is transferred to the
manipulated value (MV) of Loop O.
(Tracking to the source specified as the input terminal of the set value (SV) of Loop 1)
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(2) Make the following settings to perform tracking.
(Tracking is performed when the operation mode is switched to other than CAS, CSV or CCB.)
For 2-degree-of-freedom PID (S.2PID), set the following operation constant items to specify

tracking.

Setting item

Setting

Tracking bit (TRK)

1 (Tracking performed)

Set value pattern

0 (Set value is upper loop MV.)

Set value pattern (SVPTN)

Set value Used

0 (E2 is used)

5.2.3 Loop selector tracking

Tracking is performed under the following conditions.
 The operation mode is any of MAN, CMB, CMV and LCM and the tracking bit (TRK) is 1
* When the operation mode is any of AUT, CAS, CAB, CCB, CSV, LCA and LCC

The tracking bit (TRK) is 1 and BB1 of BB is 1

N

Loop tag memory Manipulated —
/ i i V\alui(MV) Tracking
5;301‘;55 value S.IN S.PHPL S.2PID S.0UT1 E1
Loop O Ly
SSEL f—
Loop 1 ]
Process value
(PV2) S.IN S.PHPL S.2PID S.0UT1 E2
Loop tag memory Manipulated <

value (MV) Tl

[

/

Example) When the S.SEL instruction uses the input value E1 and E1 uses the upper loop
(loop 0) MV, the S.SEL instruction's MV is trucked to loop 0's MV. The setting
that conducts Tracking is shown below.

0: Tracking not performed.
0 1: Tracking performed.

Operation constant
©+4

+5

[y

Tracking bit

Set value pattern ‘ 1 | 0 ‘ 1 ‘ 0

Input value selection 0: El is selected.
1: E2 is selected.
Input value (E1) use 0: El is used.
1: E1 is not used.
L
Input value (E2) use 0: E2 is used.
1: E2 is not used.
Input value (E1) pattern 0: E1 is upper loop MV.
1: E1 is not upper loop MV.
Input value (E2) pattern 0: E2 is upper loop MV.
1: E2 is not upper loop MV.
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6 INSTRUCTION LIST

6.1 How to Read the Instruction List Table

The process control instruction is largely divided into the 1/O control instructions, control operation
instructions, compensation operation instructions, arithmetic operation instructions, comparison
operation instructions, and auto tuning instructions.

Table 6.1 How to read the instruction list

Instruction Number of See for
Category Symbols Symbol Processing Details Basic Steps Deiso(;npt
1/O control Conducts the input data (PV)
instruction Upper/lower limit check, input
S.IN —{ S.N \31\D1|32\D2H limiter processing, engineering 7 8-1
value conversion, and digital filter
processing.
Calculates the MV (0 to 100%)
from the input data (MV),
processes the upper and lower
s.oum _{ s.ouTt ‘S1‘D1’32‘D2H limit and Change rate limiter 8 8-6
—a~ A ——— | processing, and conducts output | —
1) 2) 3) 4) 5) 6)
Explanation

1) Classifies the instructions by application.
2) Shows the instruction symbols used by the program.
3) Shows the symbol diagram used in the circuit.

~/sour2  [s1|p1s2[p2]|

L.

——> Shows the source side.

Shows the destination side.

Shows the instruction symbol.
Figure 6.1 Symbols in the circut

Destination: Shows the destination of the data after operation.
Source: Stores the data before the operation.

4) Shows the processing content of each instruction.

5) Shows the number of steps for each instruction. For information regarding the number of steps
refer to Item 2.2.7.

6) Shows the explanation page for each instruction.
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6.2 Functions

6.2.1 1/O control instruction

Table 6.2 I/0O Control instruction

See for
Descript
ion

Instruction Number of

Category Symbols Symbol Processing Details Basic Steps

I/O control Conducts the input data (PV)
instruction Upper/lower limit check, input
S.IN —{ S.N \Sl|D1|52|D2H limiter processing, engineering 7 8-1
value conversion, and digital filter
processing.

Calculates the MV (0 to 100%)
from the input data (MV),
processes the upper and lower
limit and Change rate limiter
processing, and conducts output
on time conversion.

Performs change rate,
upper/lower limiter processing
and output on time conversion
from the input data (MV).
Reads the MV of the loop tag
memory and performs output
conversion and alarm clear
processing.

Changes the ON/OFF rate within
a given cycle in proportion to the
input data (0 to 100%) and
outputs the result.

Compares the input data with the
set value and outputs bit data as
soon as the input data reaches
the set value.

Integrates the number of input
pulses and outputs the result.

S.0UT1 —|s.out1  [s1]pafsz|p2[H

S.0UT2 — sout2 [s1]pa[s2[p2}H 8 8-12

S.MOUT — smout [ s1]pa[s2|p2] 8 8-17

S.DUTY — souty  [s1]pafsz|p2[H 8 8-21

S.BC — s.BC 's1/p1]s2|p2H 7 8-28

S.PSUM —| spsum [ s1]pa[s2|p2]H 8 8-32
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6.2.2 Control operation instruction

Table 6.3 Control Operation Instruction

Category

Instruction
Symbols

Symbol

Processing Details

Number of
Basic Steps

See for
Descript
ion

Control
operation
instruction

S.PID

—{ spiD

| s1/p1/s2[p2[s3H

Conducts process value
derivative type PID operations.
(Incomplete derivative) Performs
SV setting processing, tracking
processing, gain Kp operation
processing, PID operation and
deviation check.

9-1

S.2PID

— s2piD

| s1/p1/s2[p2[s3H

Performs 2-degree-of-freedom
PID operation (incomplete
derivative).

Performs SV setting processing,
tracking processing, gain Kp
operation processing, 2-degree-
of-freedom PID operation and
deviation check.

9-9

S.PIDP

—{ s.piDP

| s1]p1|s2[p2[s3H

Performs position type PID
operation.

Performs SV setting processing,
tracking processing, gain Kp
operation processing, PID
operation, deviation check and
operation mode judgment.
According to the result, performs
change rate, upper/lower limiter
and output on time conversion or
performs alarm clear processing
and output on time conversion.

9-17

S.SPI

— s.spI

| s1/p1/s2[p2|s3H

Judges between the operating
time and hold time, and if it is the
operating time, performs SV
setting processing, tracking
processing, gain Kp operation
processing, SPI operation and
deviation check.

9-26

S.IPD

| s1]p1|s2[p2[s3H

Performs I-PD operation.
Performs SV setting processing,
tracking processing, gain Kp
operation processing, IPD
operation and deviation check.

9-33

S.BPI

| s1/p1/s2|p2|s3H

Performs blend Pl operation.
Performs SV setting processing,
tracking processing, gain Kp
operation processing, BPI
operation and deviation check.

9-41

SR

| s1/p1/s2[p2|s3H

Performs engineering value
conversion, tracking processing,
change rate limiter and ratio
operation on the input data.

9-48

S.PHPL

— s.PHPL

| s1/p1[s2[p2H

Conducts an Upper limit
value/lower limit value check of
the PV output by the S.IN
instruction.

9-53

S.LLAG

—{ sliaG

| s1/p1/s2[p2H

Conducts lead-lag compensation
for input data and outputs the
operation results.

9-59




6 INSTRUCTION LIST

Table 6.3 Control Operation Instruction

c Instruction Svmbol p ing Detail Number of DSee f_or
ategory Symbols ymbo rocessing Details Basic Steps eisoc;]npt
Control Conducts integral operations on
operation | S.| *{ S. \s1| Dl\SZ |D2 H the input data and outputs the 7 9-61
instruction operation results.
Conducts Derivative operations
S.D —{sp [s1/p1]s2[p2}H | on the input data and outputs the 7 9-63
operation results.
Delays the input data by the
S.DED —{spep  [s1|p1[s2[p2H | specified dead time and then 8 9-65
outputs it.
SHS % SHS \31|D1\sz|ozH Outputs thg maximum value 7 9-68
' - among the input data.
SLS ‘{ SLs ‘Sl|D1‘82|D2H Outputs the minimum value 7 9-70

among the input data.

Outputs the middle value between
S.MID *{ S.MID \Sl| Dl\82|D2H the maximum value and minimum 8 9-72
value among the input data.

Calculates and outputs the

S.AVE % SAVE ‘ Sl| Dl‘ SZ|D2H average value of the input data.

8 9-75

Limits the output value with

hysteresis. 8 977

S.LIMT —{ sumt  [s1]p1|s2[p2H

Limits the varying speed of the

SVLMT1 ~{ svmm1 [s1]p1|s2[p2H output value.

9 9-79

Limits the varying speed of the

S.VLMT2 — svuT2_|s1|pa|s2[p2H output value.

9 9-81

Performs two-position ON/OFF
control.

Performs SV setting processing,
tracking processing, MV
compensation, MV output and
two-position ON/OFF control.

S.ONF2 —{ sonr2 [ s1]p1]s2[p2|s3H 9 9-83

Performs three-position ON/OFF
control.

Performs SV setting processing,
tracking processing, MV
compensation, MV output and
three-position ON/OFF control.

S.ONF3 —{ sonFs [ s1]p1]s2]p2[s3H 9 9-89

Provides a dead band and
S.DBND % SDBND ‘ Sl| D1‘82|D2H performs output processing. 8 9-95

Provides a control output
S.PGS % S.PGS \31|D1\52|DzH according to the SV and MV 8 9-97
pattern.

Outputs the value selected by the
selection signal out of the input
S.SEL —{ S.SEL \ Sl| D1\82|D2|S3H data in the automatic mode, or 9 9-102
outputs the MV of the loop tag
memory in the manual mode.

Brings the output value closer to
the output set value from the
output control value gradually
when the mode select signal is
switched from manual to
automatic.

S.BUMP —{ sBump [s1]p1|s2[p2H 8 9-108

Increases or decreases the output

value at the fixed rate. 8 9-110

S.AMR ﬁ S.AMR \31|D1\32|D2H
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6.2.3 Compensation operation instruction

Table 6.4 Compensation Operation Instruction

Instruction . . Number of See fpr
Category Symbols Symbol Processing Details Basic Steps Deisot;rlpt
Compensa- Outputs the value that follows
tion S.FG —{ S.FG \ Sl| D1\82|D2H the function generator pattern 7 10-1
operation whose input data is specified.
instruction Outputs the value that follows
the inverse function generator
SIFG _{ SIFG |Sl‘ D1|32‘D2H pattern whose input data is 8 10-3
specified.
Outputs the average value of n
pieces of data sampled at the )
SFLT _{ SFLT |Sl‘ D1|32‘D2H specified data collection 8 10-5
intervals.
Integrates the input data and
S.SUM —{ S.SUM |s1\D1|sz\D2H outputs the result. 8 10- 8
Makes temperature/pressure
S.TPC —{ S.TPC |Sl\D1|82\D2H correction to the input data and 8 10-10
outputs the result.
SENG [senc  [s1pifsz[pz}| | Converts the input data into an 8 10-12
engineering value.
Reversely converts the input
S.IENG —{ S.IENG |Sl\ D1|82\D2H data from the engineering value 8 10-14
and outputs the result.
6.2.4 Arithmetic operation instruction
Table 6.5 Arithmetic Operation Instruction
Instruction . . Number of See f_or
Category Symbols Symbol Processing Details Basic Steps Deisoc;]npt
Anthmgnc S ADD _{ S ADD |51\ Dl|sz\D2H Adds. the input data with 8 11-1
operation coefficients.
instruction | < 5 fssus s Dl|sz\D2H Subtracts the input data with 8 11-3
coefficients.
S.MUL —smuL [s1]pa[sz2[p2}H Multiplies the input data with 8 11-5
coefficients.
SDIV _{ SDIV |s1\ D1|82‘D2H Divides the input data with 8 11-7
coefficients.
Outputs the square root (4~ ) of
S.SQR —{ssQr  [s1]p1[s2[p2}H the input data. 8 11-9
SABS _{ SABS |51\ D1|82 ‘ DZH Qutputs the absolute value of the 8 11-11
input data.
6-5 6-5
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6.2.5 Comparison operation instruction

Table 6.6 Comparison Operation Instruction

Instruction . . Number of See fpr
Category Symbols Symbol Processing Details Basic Steps Deisot;npt
Compgrlson S > _{ s> |51\ Dl|sz\D2H Compares the input data anq 7 12-1
operation outputs the result of comparison.
instruction S < _{ s < |51\Dl|sz\D2H Compares the input data and 7 12-3
outputs the result of comparison.
_ — Compares the input data and )
S. = _{ S-= |81‘D1|32‘D2H outputs the result of comparison. ! 12-5
_ - Compares the input data and )
S.> _{ S >= |Sl‘D1|SZ‘D2H outputs the result of comparison. ! 12-7
_ - Compares the input data and i
S.< _{ S.<= |Sl‘D1|SZ‘D2H outputs the result of comparison. ! 12-9
6.2.6 Auto tuning instruction
Table 6.7 Auto Tuning Instruction
. See for
Instruction . . Number of .
Category Symbols Symbol Processing Details Basic Steps DeisO(;npt
Auto Tuning Performs auto tuning and makes
Instruction | S.AT1 —sam1 [si|p1/s2|pz|ps} | the initial setting of the PID 9 13-4
constants.
6-6 6-6
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7/ HOW TO READ INSTRUCTIONS

1

2)

3)

4

5

The following format will be used to explain to read instructions presented hereafter.

8 1/0 CONTROL INSTRUCTIONS

MELSEC-Q
8 I/0 CONTROL INSTRUCTIONS
— 8.1 Analog Input Processing (S.IN)
Usable devices
Setting Internal devices MELSECNET/H Intelligent Index
data (System, user) File direct LU function register Constant Other
Bit Word register Bit | Word module 7n K H
UL\GL]
® | - c -
) o]
@ | - c -
= [ _
[Instruction symbol] [Execution condition]
Start contact
» v L F{w elelel6H
Set data Description
[9) Input data head device
[3) Block memory head device
> ) Operation constant head device
(=) Loop tag memory head device

— Functions

Converts the input value (E1) of the device specified in € into an engineering value, and stores
the result into the device specified in €.
Also performs the range check, input limiter processing and digital filter processing of the input

value (E1

) at this time.

1) Shows the item No. in the instruction summary.
2) O is added to devices that can be used the instruction.
The usage classifications for devices that can be used is shown below.

MELSEC-Q

Internal devices MELSECNET/H Intelligent
Device (System, user) directJ L 3\ 0 function Index
Clssifcations Y : File register e module register Constant *1 Other *1
Bit Word Bit Word Fay o~ A
U L J \ G L J
X, Y,M, |T,ST,C, JoIWX Decimal constant P,1,JU,
Usable L, SM, F, |D, W, SD, NI\ Joow e Hexadecimal constant  |DX, DY,
. * R, ZR ra ra UI__I\GLJ z
devices *3  |B, SB, SW, FD, J..\B JoJ\SW Real number constant [N, BL, TR,
FX, FY*2|@ 3 J.1\SB Character string constant|BL\S, V

*1: The devices that can be set are given in the Constant and others field.
*2: FX and FY can be used with only bit data and FD with only word data.
*3: For the explanation of each device, refer to the QCPU User's Manual (Function Explanation, Program Fundamentals).

7-1

7-1
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8 1/0 CONTROL INSTRUCTIONS MELSEC-Q
Block diagram
The processing block diagram of the S.IN instruction is shown below.
(The numerals (1) to (5) in the diagram indicate the order of the processing.)
<
| HH H, L, LL ‘ ‘ NMAX, NMIN ‘ ‘ EMAX, EMIN ‘ ‘ L3 ‘ - 6)
o) l @ l @ l @ l
E1
Range check [-——, | Input limiter value reverse Digital fiter BW
i } conversion
5  |RUNSPA=O) i
| Upper limit alarm
[ /
[
Loop stop || STOP(SPA=1) | T TTTTT T AND i S I = BB2
judgment | Lower mmm=—m ! R R
| limitatarm ! | 1
I ! I
i ! L ; |
i
i
i
i
i
-
SPA '
|
SEA o i
® |
g Last BW i
A Loopstop | ayoFF ]
MODE L s PIOCESSING |- —— — - — -~ —
Control data
Data specified in S.IN instruction
Specified position | Symbol Name Recommended range ™' Unit | Data format S(\z}zzm Store
[
Input data 1 E1 Input value -998999 to 999999 Real number U 7)
:? BW |Outputvalue |(-999999 to 999999) % |Real number s
BB -
Block BB1 |Alarm p1s_piz o8 bd b0
memory B|E B
+2 R | IMPut upper 3|2 1 _ |BIN _ s
limit alarm 16bit
Input lower (0: Without alarm)
BB3 | jimit alarm (1: With alarm)
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system. 7
Users cannot set the data
8-2 8-2

3) This shows the expression and instruction execution conditions in the circuit mode.

Execution conditions Normal execution Executed during on Execu't ed once Execu.t ed once
during on during off
Displays the No. of the . . .
explanation page Nothing recorded Nothing recorded Nothing recorded

4) Explains the set data of the instruction.
5) Indicates the functions performed by the instruction.
6) Indicates the processing sequence of the instruction.
7) Lists the data specified for the instruction.

S and U in the Storage field indicate the following.

* S: Stored by the system

» U: Set by the user
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8 1/0 CONTROL INSTRUCTIONS MELSEC-Q

8) ———————» Processing contents
(1) Range check
(a) A range check is performed on the input value (E1).
An alarm is output if the input value (E1) exceeds the upper/lower limit value.

Range check Condition Range check result (alarm output)
BB2 BB3 BB1, SEA
Upper limit Sl i = — v
PP ET<H 0 - 0
check
H<E1<HH Last value — Last value
Lower limit E1=LL 1 1
E12L 0 0
check
LL<E1<L — Last value Last value

*1: When SEI or ERRI in the alarm detection inhibition (INH) is setto 1, SEA, BB1, BB2, and BB3
show 0 since the alarm is prohibited.

(b) Last value hold processing
When a range excess occurs (BB1 = 1) in the range check, whether operation will be
continued unchanged or the S.IN instruction will be terminated is judged depending on
whether SM1500 is ON or OFF.
1) When SM1500 is OFF (not in the hold mode), "(2) Input limiter processing” is performed
if a range excess occurs (BB1 = 1).
2) When SM1500 is ON (in the hold mode), the following processing is performed and the
S.IN instruction is terminated if a range excess occurs (BB1 = 1).
+ BW retains the last value.
« Error information is set in BB.

(2) Input limiter
Upper/lower limiter setting is made on the input value (E1).

Condition Result (T1)
E12 NMAX NMAX
E1=NMIN NMIN
NMIN <E1 <NMAX E1
8-4 8-4

8) Explains each processing of the instruction.
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8 1/0 CONTROL INSTRUCTIONS
MELSEC-Q

(3) Engineering value reverse conversion
The result (T1) of the input limiter is converted reversely from the engineering value according

to the following expression.

T2
EMAX
_ _ T1— NMIN
T2=(EMAX—EMIN) X—NMAX —NMIN +EMIN

EMIN

NMIN NMAX  T1

(4) Digital filter
The input value (E1) is digitally filtered according to the following expression.
The digital filter is used to reduce noise.

BW=T2+a X (Previous BW value — T2)

(5) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.IN instruction.
1) BW retains the last value.
2) SEA of the alarm detection (ALM) are turned to 0.
3) The operation mode (MODE) is changed to MAN.
4) BB1 to BB3of BB are turned to 0.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(1)Range check ".

9)

ERROR <«

* When an operation error occurred Error code: 4100

9) Indicates the condition for error occurrence and the error number.
For errors other than the one described, refer to the QCPU (Q Mode)/QnACPU Programming

Manual (Common Instructions).
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MELSEC-Q
8.1 Analog Input Processing (S.IN)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit word | egster Bit Worg | Medule Zn K. H
UL \GL2
® | - O -
- O -
@ | - O -
~ O ~
[Instruction symbol] [Execution condition]
| Start contact
w1 " [e[e e e
Set data Description

&) Input data head device

Block memory head device

©® Operation constant head device

Loop tag memory head device

Functions

Converts the input value (E1) of the device specified in € into an engineering value, and stores

the result into the device specified in ©2.

Also performs the range check, input limiter processing and digital filter processing of the input
value (E1) at this time.
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Block diagram
The processing block diagram of the S.IN instruction is shown below.
(The numerals (1) to (5) in the diagram indicate the order of the processing.)

HH, H, L, LL NMAX, NMIN EMAX, EMIN -1
1) (2 3 4
El Engineering >
Range check |- — —, Input limiter value reverse Digital filter BW
T : conversion >
5 RUN(SPA =0) Pl
[ Upper limit alarm
I /
& ___ >l L e — — — e e e L _»
Loop stop || STOP(SPA=1) | AND * BB2
i |
judgment | Lower - » | Fr———=F=»
: limit alarm | | :
T | | | |
i ! / ! ! |
| LS il —————— -» - L — ———4———1->
| | R AND P I8 , BB3
- e—————— _— =
I T_ : ! |
I | ! |
| | | | |
I | | : |
| ' L OR IR A R e BB1
: I
SPA ! Lo
b
el __] LI
SEA « ' :
- - ] et et F———9
! (5 |
[ — I Last BW |
ERRINSEl [ —f——— "~~~ ——~—~—————————— - |
MAN| LOOPStoD | A OFF i
MODE «c--——-——-—-—- processing | _ _________ J
Control data
Data specified in S.IN instruction
" -, “ . Standard
Specified position | Symbol Name Recommended range Unit | Data format value Store
Input data @:(1) E1l Input value -999999 to 999999 — | Real number — U
:2 BW | Output value |(-999999 to 999999) % | Real number — S
BB —
Block BB1 |Alarm bid bl b8 b4 =T5 bE?
memory B|B|B
+2 Input upper 3|21 BIN
BB2 |, — . — S
limit alarm 16bit
Input lower (0: Without alarm)
BB3 | jimit alarm (1: With alarm)

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
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Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\:ﬂgrd Store
Engineering
40| Evax [conversion  |-999999 to 999999 % |Rea 100.0 U
+1 S number
upper limit
Engineering
2] EMIN |conversion  |-999999 to 999999 % |Red 0.0 U
+3 s number
lower limit
4| Nmax | MPULUPPEr 1 999999 10 999999 ~ |Redl 100.0 U
+5 limit number
61 Nmin | MPutiower 1 999999 to 999999 . |Real 0.0 u
+7 limit number
Operation +8 Upper limit Real
constant HH range error -999999 to 999999 — 110.0 U
+9 number
occurrence
+10 Upper limit Real
H range error -999999 to 999999 — 100.0 U
+11 number
return
Lower limit
121 |rangeerror  |-999999 to 999999 _ |Rea 0.0 U
+13 number
return
Lower limit
T4 |rangeerror  |-099999 to 999999 _ |Readl -10.0 U
+15 number
occurrence
0 to FFFFH
Operation bl5 b12 b8 b4 bo BIN
C|C|C|C|C|C|A|{M|L|L|L _
@+1| MODE mode s|mlc|a|m|alula|c|c|c 16bit Bx S
V|V|B|B|B|S|T|N|C|A|M
0 to FFFFH
b15 b12 bs b4 bo
s s
P E
Alarm A A BIN
3| AM  Getection | 16bit 4000 SV
Loop t SPA SEA
oop ag*z 0: Loop RUN (0: Without alarm)
memory 1: Loop STOP (1: with alarm)
0 to FFFF+
bl5 b12 bs b4 b0
E S
Alarm R E BIN
+4| INH |detection R I — . 40001 | S/U
S 16bit
inhibition
0: Alarm enable
1: Alarm inhibit
+38 Filter Real
+39] & | coefficient Otol | number 0.2 v
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.
8-3 8-3
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Processing contents

(1) Range check

(&) A range check is performed on the input value (E1).

An alarm is output if the input value (E1) exceeds the upper/lower limit value.

" Range check result (alarm output)
Range check Condition
9 " BB2 BB3 BB1, SEA
Upper limit El2 HH 1t - 17
pperim E1<H 0 — 0
check
H<E1<HH Last value — Last value
L ower limit E1=LL — 1? 17
werimi E1=>1L — 0 0
check
LL<E1I<L — Last value Last value

*1: When SEI or ERRI in the alarm detection inhibition (INH) is set to 1, SEA, BB1, BB2 and BB3
show 0 since the alarm is prohibited.

(b) Last value hold processing
When a range excess occurs (BB1 = 1) in the range check, whether operation will be
continued unchanged or the S.IN instruction will be terminated is judged depending on
whether SM1500 is ON or OFF.
1) When SM1500 is OFF (not in the hold mode), "(2) Input limiter processing" is performed
if a range excess occurs (BB1 = 1).
2) When SM1500 is ON (in the hold mode), the following processing is performed and the
S.IN instruction is terminated if a range excess occurs (BB1 = 1).
* BW retains the last value.
« Error information is set in BB.

(2) Input limiter processing
Upper/lower limiter setting is made on the input value (E1).

Condition Result (T1)
E1l = NMAX NMAX
E1=NMIN NMIN
NMIN < E1 < NMAX E1l
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(3) Engineering value reverse conversion
The result (T1) of the input limiter is converted reversely from the engineering value according

to the following expression.

T2
EMAX

T1— NMIN

= — X———— 4
T2= (EMAX—EMIN) X< ——m +EMIN

EMIN

(4) Digital filter
The input value (E1) is digitally filtered according to the following expression.
The digital filter is used to reduce noise.

BW=T2+a X (Previous BW value — T2)

(5) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.IN instruction.
1) BW retains the last value.
2) SEA of the alarm detection (ALM) are turned to 0.
3) The operation mode (MODE) is changed to MAN.
4) BB1 to BB3 of BB are turned to 0.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(1) Range check".

ERROR

* When an operation error occurs Error code: 4100
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MELSEC-Q
8.2 Output Processing-1 with Mode Switching (S.OUT1)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
~ O _
@ | - O -
~ O ~
[Instruction symbol] [Execution condition]
| Start contact I
s.ouTL | ]  soun | @ | @ | @ | @
Set data Description

&) Input data head device

Block memory head device

€ Operation constant head device

Loop tag memory head device

Functions

Calculates the manipulated value (MV) by performing input addition processing from the input
value (E1 = AMV) of the device specified in €, and stores the result into the device specified in
©.

Also performs the change rate, upper/lower limiter, reset windup and output conversion
processings of the calculated manipulated value (MV) at this time.
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Block diagram
The processing block diagram of the S.OUT1 instruction is shown below.
(The numerals (1) to (6) in the diagram indicate the order of the processing.)

El

MH, ML, DML MV MVP NMAX, NMIN
1) AUT (@) 3) (C)] (5)
or like
Mode Input addition Shagglivrve:f’ Reset windu Sour:\eg:sion >
judgment processing I.pp p )
imiter processing >
— T
(6) RUN(SPA=0) MAN or like : : :
[
Loo _ [
stopp STOP(SPA=1) Alarm clear | 1 |
; rocessin [
judgment P g Lo Upper limit alarm
: : : l‘/ Lower limit alarm
! [
: o Change rate alarm
! I
SPA | ! !
! T
! N >
ERRI N MHI ! b AND [T
————————————— R i | e Tt
o | I
_ ' I _ | o T T
ERRINMLI | ! " awn [T [ >
------------- R SR B bof-bo»
: L » L !
ERRI N DMLI ! AND [FrYTTTmm o T
_____________________________ |
I > b -
I b |
I b |
+ P |
| L .
I
€—————————=——-—= it e -‘l [ :
MHA ! bl |
b ) o I
| P |
€———————————— b e -4 ! I
MLA | | vl I
oo o ~ o |
o
DA R SR 1 |
DMLA ! ! Lo |
- - - po I
: : ]
TRKF € ————————————— | I ——— OoR l
I | -
T g I
I I
MODE €————————— \ | |
I I I
| i 6) !
! | Last BW |
| | I All OFF | Loop stop T
e MAN| Pprocessing | AlOFF |
8-7 8-7

BW

BB2

BB3

BB4

BB1
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Control data
(1) Data specified in S.OUT1 instruction
Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\:lﬂgrd Store
Input data | &D+o Input value .. |Real
1 El (AMV) -999999 to 999999 % number U
@0 gy Output value | (-999999 to 999999) . |Real - s
+1 number
BB —
BB1 | Alarm p15  b12 b8 ba bo
Block BB2 Output upper B|B|[B|B
memory limit alarm B|B|B|B
+2 Outout | 4(3(2]|1 __|BIN B S
BBS |, “.tpul ower 16bit
Imit alarm (0: Without alarm)
pBa | OutPUtchange | (1. with alarm)
rate alarm
Output
@:2 NMAX |conversion  |-999999 to 999999 — Suerf]'ber 100.0 U
Operation upper limit
constant 2 Output Real
NMIN | conversion -999999 to 999999 — 0.0 U
+3 - number
lower limit
0 to FFFFH
. b15 b12 b8 b4 bo
©-1| mopE | Operation clclerelelelamirore] | — BN 8H S
mode s|Mm|c|a|m|a|ulAa|c|c]|c 16hit
V|iVIB|B|IB|S|T|IN|C|A|M
0 to FFFFH
b15 b12 b8 b4 b0
s D M| M
Al A ’\LA NI BIN
arm A AlA
3 AM detection a "~ | 16bit 4000 SV
SPA DMLA, MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (1: With alarm)
Loop tag
memory ? 0 to FFFF+
b15 b12 b8 b4 b0
E T D M| M
R R M H|L
R K L 1
| F |
Alarm BIN
+4| INH [detection TRKF — : 4000+ | SMU
inhibition (0: Without tracking) 16bit
(2: With tracking)
ERRI, DMLI, MHI, MLI
0: Alarm enable
1: Alarm inhibit
+12 MV Manipulated 1010 110 % Real 00 S/U
+13 value number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Specified position Symbol Name Recommended range ™ Unit | Data format St\;’:\;ﬂgrd Store
+
18] mp | Quiputupper | 4416110 9 |REA 1000 | U
+19 limit value number
Y201 g | Outputlower | 44110 % |Red 0.0 u
+21 limit value number
Output
Loop tag *48] DML |changerate | 0to 100 % Rea'b 1000 | U
memory +49 limit value number
*54) | |Integral 0 to 999999 s |Red 10.0 U
+55 constant number
MV inside
621 mvp | operation (-999999 to 999999) 9 |Red 0.0 s
+63 number
value
Loop tag
past value ©2+116 — — Used by the system as a work area. — — — S
memory **3

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

*3: The application of the loop tag past value memory are indicated below.

Specified position Description

€+116 | Ajarm detection 2 (ALM2)

b15 b12 b8 b4 b0

N> Z
NP>TZ

MHA2,MLA2
(0: Without alarm)
(1: With alarm)

When control is to be started from the initial status, the data must be cleared with the sequence program.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) Mode judgment

Either of the following processings is performed depending on the operation mode (MODE).

(&) When the operation mode (MODE) is any of MAN, CMB, CMV and LCM (alarm clear
processing)
1) MHA, MLA and DMLA of the alarm detection (ALM) are turned to O.
2) MHA2 and MLA2 of the alarm detection 2 (ALM2) are turned to 0.
3) BB1 to BB4 of BB are turned to 0.
4) The tracking flag (TRKF) of the alarm detection inhibition (INH) is turned to 1.
5) "(5) Output conversion processing" is performed and the instruction is terminated.

(b) When the operation mode (MODE) is any of AUT, CAB, CAS, CCB, CSV, LCA and LCC,
"(2) Input addition processing" is performed.
However, when SEA of the alarm detection (ALM) is 1 and SM1501 is ON (with hold), BB1
to BB4 are turned to 0 and the S.OUT1 instruction is terminated.
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(2) Input addition processing

The temporary MV (T) is calculated on the basis of the input value (E1 = AMV).

(a) When the tracking flag (TRKF) of the alarm detection inhibition (INH) is 1, the following
processing is performed.
1) The manipulated value (MV) is stored into the MV internal operation value (MVP).
2) The input value (E1) is changed to 0. (AMV = 0)

3) The tracking flag (TRKF) of the alarm detection inhibition (INH) is turned to O.

4) The temporary MV (T) is calculated with the following expression.

T = E1+MVP
MVP =T

(b) When the tracking flag (TRKF) of the alarm detection inhibition (INH) is 0, the temporary
MV (T) is calculated with the following expression.

T = E1+MVP
MVP =T

(3) Change rate, upper/lower limiter
Change rate and upper/lower limit checks are performed on a difference between the
temporary MV (T) and manipulated value (MV), and the data and alarm are output after the

limiter processings.

(&) The change rate limiter performs the following operation and outputs the result of the
operation to BB4 and DMLA.

Condition BB4, DMLA Result (T1)

IT — MV| = DML 0 T
(T — MV) > DML 17 MV + DML
(T — MV) < — DML 17 MV — DML

*1: When DMLI or ERRI in the alarm detection inhibition (INH) is set to 1, DMLA and BB4 show 0
since the alarm is prohibited.

(b) The upper/lower limiter performs the following operation and outputs the result of the
operation to BB2, BB3, MHA, MLA, MHA2, and MLA2.

Condition BB3, MLA, MLA2 | BB2, MHA, MHA? MV
T1> MH 0 172 MH
T1 <ML 17 0 ML

ML=T1=MH 0 0 T1

*2: When MHI or ERRI in the alarm detection inhibition (INH) is set to 1, MHA and BB2 show 0 since

the alarm is prohibited.

However, even if MHI and/or ERRI in the alarm detection inhibition (INH) is set to 1, MHA2 holds

1

*3: When MLI or ERRI in the alarm detection inhibition (INH) is set to 1, MLA and BB3 show 0 since

the alarm is prohibited.

However, even if MLI and/or ERRI in the alarm detection inhibition (INH) is set to 1, MLA2 holds

1.
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(4) Reset windup
If the manipulated value (MV) exceeds the upper/lower limit value, the following operation is
performed to return it to the upper/lower limit value and enable immediate response when the
deviation is inverted.
However, when the integral constant (T1) is 0, the reset windup processing is not performed.

Condition Operation expression
AT _ AT

When T1 > MH, Tél MVP—T(MH—T)+T
AT

When T1 < ML, %él MVP="-(ML—T)+T

(5) Output conversion
In the output conversion, the output value is calculated from the following formula.

_ NMAX—NMIN
BW = 100 X MV + NMIN

(6) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.OUT1 instruction.
1) BW retains the last value.
2) DMLA, MHA and MLA of the alarm detection (ALM) are turned to O.
3) MHA2 and MLAZ2 of the alarm detection 2 (ALM2) are turned to O.
4) The operation mode (MODE) is changed to MAN.
5) BB1 to BB4 of BB are turned to 0.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(1) Mode judgment".

(7) Hold processing
Used to specify whether the output value will be held or not by the S.OUT1 instruction is
specified at sensor error occurrence (detected by the S.IN instruction) in the loop stop
processing.
Use SM1501 to select whether the manipulated value (MV) will be held or not at sensor alarm
occurrence.
* SM1501 = OFF: Manipulated value (MV) will not be held.
* SM1501 = ON: Manipulated value (MV) will be held.

ERROR
« When an operation error occurs Error code: 4100
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MELSEC-Q
8.3 Output Processing-2 with Mode Switching (S.0UT2)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
& — o —
~ o ~
® — o —
— O _
[Instruction symbol] [Execution condition]
| Start contact
L s | © 1 6 | © ] ©
Set data Description

) Input data head device

Block memory head device

©® Operation constant head device

Loop tag memory head device

Functions

Converts the input value (E1 = MV) of the device specified in € into an output, and stores the
result into the device specified in ©.

Also performs the change rate, upper/lower limiter processing and output conversion processing
of the input value at this time.
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Block diagram
The processing block diagram of the S.OUT2 instruction is shown below.
(The numerals (1) to (4) in the diagram indicate the order of the processing.)

El

MV

@  |RUN(SPA=0)

MH, ML, DML
1) 2
Change rate,
Mode
B ’ upper/lower
judgment AUT or like limiter

NMAX, NMIN

(©)

Output

Upper limit alarm

Lower limit alarm

Change rate alarm

AND

AND

AND

T
|
MAN or like | Alarm clear :
Loop STOP(SPA=1) processing !
stop |
judgment |
|
|
|
|
|
|
|
SPA !
|
ERRIN MHI
ERRINMLI
_____________________________ )
ERRIN DMLI
( _________________________
MHA
€< —"—"—"-—"-—"—-"—"—"—"—————— 1
|
€———— = ———-
MLA I
€——————————————————— _Jf
€f———————————————————— | I
DMLA |
€———— -
|
|
|
|
|
|
MODE - — - |
|
|
|
|

| All OFF

Loop stop
processing

conversion
processing

v

v

OR
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Control data
(1) Data specified in S.OUT2 instruction
Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\:lﬂgrd Store
ED+o Input ) o |Real B
Input data 1 El value(MV) 999999 to 999999 % number U
@0 gy Output value | (-999999 to 999999) . |Real - s
+1 number
BB
BB1 | Alarm b15  bi2 b8 ba bo
Block BB2 Output upper B|B|[B|B
memory limit alarm B|B|B|B
+2 Outout | 4321 __|BIN B S
BB3 |, “.tpul ower 16bit
Imit alarm (0: Without alarm)
pga |Outputchange | (1: with alarm)
rate alarm
Output
®:2 NMAX |conversion  |-999999 to 999999 - Suerf]'ber 100.0 u
Operation upper limit
constant 2 Output Real
NMIN | conversion -999999 to 999999 — 0.0 U
+3 o number
lower limit
0 to FFFFH
: b15 b12 b8 b4 b0
©-1| mopE | Operation clclerelefelamircre] | — BN 8H S
mode s|M[c|a|mM|Aa|ulAalc|c]|c 16bit
V| VIB|B|B|[S|T|N|C|A|M
0 to FFFFH
b15 b12 b8 b4 b0
S I\[/)I M| M
P H|L
Alarm A L AlA - BIN
3 ALM detection A 16bit 4000 SV
SPA DMLA, MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (1: With alarm)
0 to FFFFH
Loop tag
memory 2 b15 b12 b8 b4 b0
Alarm E Bl MM
. HiL BIN
+4| INH [detection R L B — . 4000+ S/U
S I | 16bit
inhibition
0: Alarm enable
1: Alarm inhibit
+12 MV Manipulated 1010 110 % Real 0.0 s/U
+13 value number
T8 g |Outputupper | 4440490 9 |Red 100.0 U
+19 limit value number
*200 L |Outeutlower 440110 9 |REA 0.0 u
+21 limit value number
Output change
481 oML | rate 0to 100 9 |Red 100.0 U
+49 - number
limit value

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) Mode judgment

Either of the following processings is performed depending on the operation mode (MODE).

(&) When the operation mode (MODE) is any of MAN, CMB, CMV and LCM (alarm clear
processing)
1) MHA, MLA and DMLA of the alarm detection (ALM) are turned to O.
2) BB1 to BB4 of BB are turned to 0.
3) "(3) Output conversion processing" is performed and the S.OUT?2 instruction is
terminated.

(b) When the operation mode (MODE) is any of AUT, CAB, CAS, CCB, CSV, LCA and LCC,
"(2) Change rate, upper/lower limiter" is performed.
However, when SEA of the alarm detection (ALM) is 1 and SM1501 is ON (with hold), BB1
to BB4 are turned to 0 and the S.OUT?2 instruction is terminated.

(2) Change rate, upper/lower limiter
Change rate and upper/lower limit checks are performed on a difference between the
temporary MV (T) and manipulated value (MV), and the data and alarm are output after the
limiter processings.
(a) The change rate limiter performs the following operation and outputs the result of the
operation to BB4 and DMLA.

Condition BB4, DMLA Result (T1)

|E1 — MV| = DML 0 E1l
(E1 — MV) > DML 17 MV + DML
(E1 — MV) < — DML 1" MV — DML

*1: When DMLI or ERRI in the alarm detection inhibition (INH) is set to 1, DMLA and BB4 show 0
since the alarm is prohibited.

(b) The upper/lower limiter performs the following operation and outputs the result of the
operation to BB2, BB3, MHA and MLA.

Condition BB3, MLA BB2, MHA MV
T1> MH 0 172 MH
T1 <ML 173 0 ML
ML=T1=MH 0 0 T1

*2: When MHI or ERRI in the alarm detection inhibition (INH) is set to 1, MHA and BB2 show 0 since
the alarm is prohibited.

*3: When MLI or ERRI in the alarm detection inhibition (INH) is set to 1, MLA and BB3 show 0 since
the alarm is prohibited.

(3) Output conversion
In the output conversion, the output value is calculated from the following formula.

— NMAX—NMIN

BW 100

X MV + NMIN
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(4) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.OUT2 instruction.
1) BW retains the last value.
2) DMLA, MHA and MLA of the alarm detection (ALM) are turned to O.
3) The operation mode (MODE) is changed to MAN.
4) BB1 to BB4 of BB are turned to 0.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(1) Mode judgment".

(5) Hold processing
Used to specify whether the output value will be held or not by the S.OUT2 instruction is
specified at sensor error occurrence (detected by the S.IN instruction) in the loop stop
processing.
Use SM1501 to select whether the manipulated value (MV) will be held or not at sensor alarm
occurrence.
* SM1501 = OFF: Manipulated value (MV) will not be held.
* SM1501 = ON: Manipulated value (MV) will be held.

ERROR
« When an operation error occurs Error code: 4100
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MELSEC-Q
8.4 Manual Output (S.MOUT)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© ~ O _
@ | - O -
@ ~ O ~
[Instruction symbol] [Execution condition]
| Start contact I
S.MOUT | ||  smourT | & | @& | & | @
Set data Description

&) Dummy device "

Block memory head device

€ Operation constant head device

Loop tag memory head device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Converts the manipulated value (MV) specified in © into an output, and stores the result into the
device specified in ©2.
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Block diagram

The processing block diagram of the S.MOUT instruction is shown below.
(The numerals (1) to (3) in the diagram indicate the order of the processing.)

v

MV NMAX, NMIN
@ 2
MAN or like
Mode Output
judgment conversion
RUN(SPA=0) ;
®) AUT or like Last BW
Loop _
stop STOP(SPA=1)
judgment
A
______ 1
|
I
|
| (3
SPA [ TT77
Loop stop Last BW
MODE MAN| processing

v

BW
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Control data
(1) Data specified in S.MOUT instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\:lﬂgrd Store
Block @0 gy Output value | (-999999 to 999999) _ |Readl - s
memory +1 number

Output
©+0| \max |conversion | -999999 to 999999 — |Real 100.0 u
. +1 o number
Operation upper limit
constant Output
+2 . Real
NMIN | conversion -999999 to 999999 — 0.0 U
+3 s number
lower limit
0 to FFFFH
. h15 bl2 b8 b4 b0
Operation ClclclclclclalmitliilL __|BIN
@+1| MODE mode S|M|C|A|M|A|U|A|C|C|C 16bit 8 SV
V|v|iB|B[B|S|T[N|C|A|M
0 to FFFFH
Loop tag b15 b12 b8 b4 bo
memory * .
Alarm A BIN
3| AM detection 16bit 4000 SV
SPA
0: Loop RUN
1: Loop STOP
+12 MV Manipulated 1010 110 % Real 0.0 U
+13 value number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) Mode judgment
Either of the following processings is performed depending on the operation mode (MODE).
(&) When the operation mode (MODE) is any of MAN, CMB, CMV and LCM
1) The manipulated value (MV) is used as the output value (BW).
2) "(2) Output conversion processing” is performed.

(b) When the operation mode (MODE) is any of AUT, CAB, CAS, CCB, CSV, LCA and LCC,
BW retains the last value.

(2) Output conversion
In the output conversion, the output value is calculated from the following formula.

_ NMAX—NMIN
BW = 100 X MV + NMIN
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(3) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.MOUT instruction.
1) BW retains the last value.
2) The operation mode (MODE) is changed to MAN.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(1) Mode judgment".

ERROR

* When an operation error occurs Error code: 4100
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8.5 Time Proportioning(S.DUTY)

Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct JL I\ 2 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© — O _
@ | - O -
®@ — O _
[Instruction symbol] [Execution condition]
| Start contact
S.DUTY | Il | soury | 8@ | @ | @ | @
Set data Description
) Input data head device
Block memory head device
©® Dummy device "
Loop tag memory head device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Calculates the manipulated value (MV) by performing input addition processing from the input
value (E1 = AMV) of the device specified in €. Turns ON/OFF the device specified in @) in
proportion to the manipulated value (MV).
The ON/OFF time is a value on the assumption that the time specified as the control output cycle
(CTDUTY) is 100%.
The ON/OFF time is changed in each execution cycle.
Also performs the change rate, upper/lower limiter and reset windup of the calculated manipulated

value (MV) at this time.
Manipulated
value 70%

Time

Output Value (BW) OFF {ON

(Device specified in @ ) _I_I_I_\_,_‘__
30% 50% 70%

70% 50% 30%
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Block diagram
The processing block diagram of the S.DUTY instruction is shown below.

El

(The numerals (1) to (7) in the diagram indicate the order of the processing.)

v

MH, ML, DML | MV MVP CTDUTY
AUT
(1) or like(2) (3) 4) (5) (6)
Mode q Input addition —» Change rate, . 0“‘9“‘ g Output
iudgment rocessin upper/lower Reset windup ON time conversion
Judg p 9 limiter conversion
T
@ ’;:N(SPA=O) MAN or like I !
L STOP : : |
00 = I
stopp (SPA=1) Alarm clear [
; rocessin b
judgment P 9 : : 1 Upper limit alarm
I
T
: : : / Lower limit alarm
| | |
: : / Change rate alarm
I
I
SPA | I
: g
[
. T S SO | o ]
ERRIN MHAI i Lo Y AND *
——————————— JI———————|——|-———————> | -
! o ! !
[ e > Ll - - —
ERRI N MLI ! ! AND P r
___________ _:_______l__________, : : +—
| | |
| L |
ERRIN DML i > P e o i k-4
___________ A P
I > I o
P |
I Pl
| | 1o |
I P I
I P I
«-——————————- et il P |
MHA ! b |
DU | L |
| | I
O oo TR e |
MLA | | P [
o e n o |
P bmmmmm e AT g |
DMLA : | Pl : :
___________________ I
N ! - b |
S
| I I : > F——= ll -=
TRKF ¢ ——————————— i [ OR
I I ¢ —
N > [
| |
MODE - : ! |
| | |
| | (7) I
! : Last BW !
| | P é"_QFf_ Loop stop |
e MAN| processing |AIOFF |

v

- >

BW

BB2

BB3

BB4

BB1
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Control data
(1) Data specified in S.DUTY instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\:lﬂgrd Store
&)+0 Input value o, |Real
Input data 1 El (AMV) -999999 to 999999 % number U
BW —
b15 b12 b8 b4 b0
B
w
@+0 . 1 BIN
BW1 [ Output bit ~ |168it — S
(0: OFF)
(1: ON)
Block BB
memory BB1 [Alarm
Output upper | b15 bl2 b8 b4 b0
BB2 limit al B|B|B|B
. imit alarm Blelels o
+ Output lower 4(3(2|1 - B
BB3 limit alarm 16Bit S
Output (0: Without alarm)
BB4 |changerate | (1 With alarm)
alarm
0 to FFFFH
Operation b15 b12 b8 b4 b0 BIN
©2+1| MODE clclclclclcl]alm]L]L]L - . 8 s/U
© mode s|m|c|a|m|alu|alc|c|c 16Bit "
V|V|B|B|B|S|T|N|C|A|M
0 to FFFFH
b15 b12 b8 b4 bo
s D MM
Al A T h| A BIN
arm A AlA
A _
3| AWM detection 16Bit 4000+ SV
SPA DMLA, MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (1: with alarm)
Loop tag
memory 0 to FFFF
b15 b12 b8 b4 b0
E T D MM
R R M H|L
R K L 1
I F I
Alarm BIN
+4| INH |detection TRKF — . 40000 | S/U
inhibition (0: Without tracking) 16Bit
(2: With tracking)
ERRI, DMLI, MHI, MLI
0: Alarm enable
1: Alarm inhibit
+12 MV Manipulated 1010 110 % Real 00 S/U
+13 value number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’:\;ﬂgrd Store
@418\ | Outputupper | 4040110 % |Rea 1000 | U
+19 limit value number
Y201y |Outeutlower | 1646110 % |Rea 0.0 u
+21 limit value number
+48 Output change o. |Real
Loop tag +9| PMb | rate limit value |00 190 % | number 1000 v
memory
o4 Integral 0 to 999999 s |Red 100 u
+55 constant number
MV inside
621 \vp | operation (-999999 to 999999) 9 |Re@ 0.0 s
+63 number
value
CTDUTY
*68| cppyry| CONUOIOUPUL | 1 909999 Notethat e Y <32767 | s |R€A 1.0 u
+69 cycle AT number
Looptag |62+116
past value
memory : - — Used by the system as a work area. — — - S
+121

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

*3: The applications of the loop tag past value memory are indicated below.

Specified position Description

©@+116 | Alarm detection 2 (ALM2)

b15 bi2 b8 b4 bo

N> Z
N>TZ

MHA2,MLA2
(0: Without alarm)
(1: With alarm)

+118 | Control output cycle counter initial preset flag
+119 | Control output cycle counter
+120 | Output counter
+121 | Output ON counter
When control is to be started from the initial status, the data must be cleared with the sequence program.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.
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Processing contents
(1) Mode judgment

Either of the following processings is performed depending on the operation mode (MODE).

(&) When the operation mode (MODE) is any of MAN, CMB, CMV and LCM (alarm clear
processing)
1) MHA, MLA and DMLA of the alarm detection (ALM) are turned to O.
2) MHA2 and MLA2 of the alarm detection 2 (ALM2) are turned to 0.
3) BB1 to BB4 of BB are turned to 0.
4) The tracking flag (TRKF) of the alarm detection inhibition (INH) is turned to 1.
5) "(5) Output ON time conversion processing" is performed.

(b) When the operation mode (MODE) is any of AUT, CAB, CAS, CCB, CSV, LCA and LCC,
"(2) Input addition processing" is performed.
However, when SEA of the alarm detection (ALM) is 1 and SM1501 is ON (with hold), BB1
to BB4 are turned to 0 and the S.DUTY instruction is terminated.

(2) Input addition processing

The temporary MV (T) is calculated on the basis of the input value (E1 = AMV).

(&) When the tracking flag (TRKF) of the alarm detection inhibition (INH) is 1, the following
processing is performed.
1) The manipulated value (MV) is stored into the MV internal operation value (MVP).
2) The input value (E1) is changed to 0. (AMV = 0)
3) The tracking flag (TRKF) of the alarm detection inhibition (INH) is turned to O.
4) The temporary MV (T) is calculated with the following expression.

T = E1+MVP
MVP =T

(b) When the tracking flag (TRKF) of the alarm detection inhibition (INH) is 0, the temporary
MV (T) is calculated with the following expression.

T = E1+ MVP
MVP =T
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(3) Change rate, upper/lower limiter
Change rate and upper/lower limit checks are performed on a difference between the

temporary MV (T) and manipulated value (MV), and the data and alarm are output after the
limiter processings.

(a) The change rate limiter performs the following operation and outputs the result of the
operation to BB4 and DMLA.

Condition BB4, DMLA Result (T1)

IT — MV| = DML 0 T
(T — MV) > DML 1" MV + DML
(T — MV) < — DML 17 MV — DML

*1: When DMLI or ERRI in the alarm detection inhibition (INH) is set to 1, DMLA and BB4 show 0
since the alarm is prohibited.

(b) The upper/lower limiter performs the following operation and outputs the result of the
operation to BB2, BB3, MHA, MLA, MHA2, and MLA2..

Condition BB3, MLA, MLA2 | BB2, MHA, MHA2 MV
T1> MH 0 17 MH
T1<ML 173 0 ML

ML=T1=MH 0 0 T1

*2: When MHI or ERRI in the alarm detection inhibition (INH) is set to 1, MHA and BB2 show 0 since
the alarm is prohibited.

However, even if MHI and/or ERRI in the alarm detection inhibition (INH) is set tol, MHA2 holds
1

*3: When MLI or ERRI in the alarm detection inhibition (INH) is set to 1, MLA and BB3 show 0 since
the alarm is prohibited.

However, even if MLI and/or ERRI in the alarm detection inhibition (INH) is set to1, MLA2 holds 1.

(4) Reset windup

If the manipulated value (MV) exceeds the upper/lower limit value, the following operation is
performed to return it to the upper/lower limit value and enable immediate response when the
deviation is inverted.

However, when the integral constant (T1) is 0, the reset windup processing is not performed.

Condition Operation expression
AT _AT

When T1 > MH, Tél MVP—T(MH—T)+T
AT

When T1 < ML, ATT <1 | mve=ELML—T+T
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(5) Output ON time conversion processing
(a) When the control output cycle (CTDUTY) is reached, the output ON counter is calculated
with the following expression. At this time, the output counter is cleared (to 0).

XMV X ——

OutputON Counter =
100

CTDUTY 1
T

The output ON counter rounds off a fraction to no decimal places.
(b) When the control output cycle (CTDUTY) is not reached, the output counter is incremented

by 1 and "(6) Output conversion processing" is performed.

(6) Output conversion processing
In the output conversion processing, the following processing is performed.

Condition BW
Output counter < output ON counter 1 (ON)
Output counter Zoutput ON counter 0 (OFF)

(7) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.DUTY instruction.
1) BW is output at the last ON/OFF rate.
2) DMLA, MHA and MLA of the alarm detection (ALM) are turned to O.
3) MHA2 and MLAZ2 of the alarm detection 2 (ALM2) are turned to O.
4) The operation mode (MODE) is changed to MAN.
5) BB1 to BB4 of BB are turned to 0.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(1) Mode judgment".

(8) Hold processing
Used to specify whether the output value will be held or not by the S. DUTY instruction is
specified at sensor error occurrence (detected by the S.IN instruction) in the loop stop
processing.
Use SM1501 to select whether the manipulated value (MV) will be held or not at sensor alarm
occurrence.
* SM1501 = OFF: Manipulated value (MV) will not be held.
* SM1501 = ON: Manipulated value (MV) will be held.

ERROR
« When an operation error occurs Error code: 4100
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MELSEC-Q
8.6 Batch Counter (S.BC)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct JL I\ 2 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© — O _
@ | - O -
®@ — O _
[Instruction symbol] [Execution condition]
| Start IC(I) ntact I
sBC | || | sec | & | @& | & | @
Set data Description

) Input data head device

Block memory head device

©® Dummy device "

Loop tag memory head device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Compares the input value (E1) with the set value 1 (SV1)/set value 2 (SV2), and outputs bit data
as soon as the input value (E1) reaches the set value 1 (SV1)/set value 2 (SV2).
Also performs the upper limit check processing, change rate check processing and output
conversion processing of the input value (E1) at this time.
8-28
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Control data
(1) Data specified in S.BC instruction
Specified position | Symbol Name Recommended range ™ Unit | Data format St\‘j\;ﬂgrd Store
Input data @+0 El Input value 0 to 2147483647 — (BN — U
p +1 p 32Bit
BW —
b15 bl2 b8 b4 bo
BW1 | Outputl B|B
W w
@d+0 2|1 | |BIN B S
16Bit
BW2 [ Output2 (0: OFF)
Block (1-ON)
memory BB —
BB1 [Alarm b15 b12 b8 b4 bo
imi B|B|B
BE2 Upper limit HIHE
+1 alarm sj2/1| | _ |BIN B s
16Bit
pp3 |Changerate | o without alarm)
alarm (1: With alarm)
0 to FFFFH
b15 b12 b8 b4 bo
D
AR
Alarm A BIN
A _
@+3 ALM detection 16Bit 4000+ S
PHA, DPPA
(0: Without alarm)
(1: With alarm)
0 to FFFFH
b15 b12 b8 b4 bo
Alarm E f‘ B BIN
+4| INH [detection R I P — . 4000+ S/U
S I | 16Bit
Looo ta inhibition
menF:O g*z 0: Alarm enable
Y 1: Alarm inhibit
+14 BIN
+15 SV1 | Setvaluel 0to 2147483647 ~ | 308it 0 U
+16 BIN
+17 SV2 | Setvalue2 0to 2147483647 ~ | 30Bit 0 U
Upper limit
+26 BIN
+27 PH alarm set 0 to 2147483647 ~ | 32Bit 0 U
value
Change rate
CTIM
421 CTIM |alam check  [0t0 999999  Notethat - < 32767 s |Red 0.0 u
+43 ) AT number
time
+44 Change rate ~ |BIN
+45 DPL alarm value 0to 2147483647 22Bit 0 U

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)




8 1/0 CONTROL INSTRUCTIONS

Specified position | Symbol Name Recommended range " Unit | Data format St\;’:\;ﬂgrd Store
Loop tag @+124
past value — — Used by the system as a work area. — — — S
memory
*2 *3
+127

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

*3: The applications of the loop tag past value memory are indicated below.

Specified position Description
©2+124 | Change rate monitor counter initial preset flag
+125 | Change rate monitor counter

+126

+127 Xn-m

When control is to be started from the initial status, the data must be cleared with the sequence program.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) Upper limit check processing
In the upper limit check processing, the following operation is performed and the result of the
operation is output to BB2 and PHA.

Condition BB2, PHA
E1>PH 1t
Others 0
*1: When PHI or ERRI in the alarm detection inhibition (INH) is set to 1, PHA and BB2 show O since the
alarm is prohibited.
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(2) Change rate check processing
Performs a change rate alarm check during the change rate alarm check time (CTIM) specified
in the loop tag memory. The change rate alarm check compares the change of the input value
(E1) with the change rate alarm value (DPL) in each execution cycle (AT).

Condition BB3, DPPA
(Xn — Xn-m) = DPL 17
Others 0

*2: When DPPI or ERRI of the alarm detection inhibition (INH) is 1, DPPA and BB3 turn to O since the
alarm is prohibited.

The change rate alarm counter (m) is calculated with the following expression.

Change rate alarm counter (m) = %

The change rate alarm counter (m) varies from 1 to m.
However, when the change rate alarm counter (m) = 0, no processing is performed.

Example) When the change rate alarm counter (m) = 4, processing is perform as shown
below.

Input value (E1)

I
I
I
I
I
|
R
DPL !
I
Y12 Xn—ll: Xn—10!

~—
Xn—m |EXecution cycle

& >
f

I CTIM

Change rate alarm (BB3,DPPA)

(3) Output conversion processing
In the output conversion processing, the following operation is performed and the result of the
operation is stored into BW1 and BW2.

Condition BW1 BW?2
E1<0 0 0
0=E1<SV1 0 —
E1=SV1 1 —
0=E1<SV2 — 0
E1=SV2 — 1
ERROR
« When an operation error occurs Error code: 4100
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MELSEC-Q
8.7 Pulse Integration (S.PSUM)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© ~ O _
@ | - O -
@ ~ O ~

[Instruction symbol] [Execution condition]

| Start contact I
S.PSUM | |} | spsov | & | @ | & | @
Set data Description

) Input data head device

Block memory head device

©® Operation constant head device

Loop tag memory head device

Functions

Integrates the input value (E1) of the device specified in €, and stores the result into the device
specified in @.

The integration upper limit value and integration pattern can be used to select whether the
integrated value will be returned to O or retained at the upper limit value if the output value
exceeds the integration upper limit value.

The integration start signal and integration hold signal can be used to start and suspend the
integration of the input value.
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8
MELSEC-Q
(1) Operation performed when the integration pattern is set to "integrated value
returns to O when the integration upper limit value is exceeded"
Ir_]tegration start Reset [ Start | Reset =
signal (el) : When el turns OFF
. . | e2 should also turn OFF.
Integration hold  Hold cancel : Hold | Hold cancel Hold Hold cancel
signal (e2) : : 5 5 =
Input value (E1)
A i
Ring counter upper : ;
limit value : §
0 —— z .
Ring counter lower /
limit value 7 '
Output value (BW)
A 5
Integration upper
limit value HILMT :
; A 4

v

(2) Operation performed when the integration pattern is set to " integrated value
is retained at the integration upper limit value when the upper limit value is

exceeded"

Integration start

Reset | Start

| Reset o

>

signal (el)

Integration hold  Hoid cancel !

Hold

Hold cancel

When el turns OFF
e2 should also turn OFF.

»
|

signal (e2)

Input value (E1)
A

Hold Hold cancel

Ring counter upper
limit value

v

0

Ring counter lower

limit value

Output value (BW)
A

Integration upper

y

limit value HILMT

v
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Control data
(1) Data specified in S.PSUM instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\:lﬂgrd Store
Use the ring counter of 16 bits or more.
« 16-bit ring counter
00000000+— 0000FFFF+— 00000000+
@+0 * 24-bit ring counter BIN
El Input value 00000000+— 00FFFFFF+— 00000000+ pulse . — U
+1 o 32Bit
« 32-bit ring counter
00000000+— FFFFFFFFH— 00000000+
Set 32767 (7FFFw) or less as a pulse increment
at each instruction execution.
e —
Input data b15 b12 b8 b4 bo
e|e
2|1
el Integration
start signal Integration start signal BIN
+2 0: Integration stop/reset ~ | 16Bit - U
1: Integration start
Integration hold signal
Integration 0: Integration hold cancel
€2 | oid signal 1: Integration hold
@+0| gy |Outputvalue |\ o1 42483647) — BN ~ s
+1 (Integer part) 32Bit
Block Output value
memory +2 . BIN
+3 BW2 (Fraction part) | (0 to 2147483647) 32Bit S
Weight per BIN
+0 W pulse 1 to 999 ~ | 168it 1 u
Unit BIN
+1 U conversion 1, 10, 100, 1000 — . 1 U
16Bit
constant
Operation Integration
+2 - BIN 21474836
constant +3 HILMT | upper limit 1t0 2147483647 ~ | 20Bit a7 U
value
0: Returns to 0 when the integration upper limit
Intearation value (HILMT) is exceeded. BIN
+4| SUMPTN 9 1: Retains the integration upper limit value — . 0 U
pattern . . o 16Bit
when the integration upper limit value
(HILMT) is exceeded.
Integration
+10 SUM1 |value (0to 2147483647) — BIN. 0 S
+11 32Bit
Loop tag (Integer part)
*2 -
memol
ry +12 Integration BIN
SUM2 | value (0to 2147483647) — . 0 S
+13 . 32Bit
(Fraction part)

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)



8 1/0 CONTROL INSTRUCTIONS

Specified position Syrlnbo Name Recommended range ™ Unit | Data format St\;’:\;ﬂgrd Store
Loop tag
+
past value 116 — — Used by the system as a work area. — — — S
memory +117
*2 3

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the

data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
*3: The applications of the loop tag past value memory are indicated below.

Specified position

Description

©)+116
+117

Elna (Lastinput value)

When control is to be started from the initial status, the data must be cleared with the sequence program.

Processing contents
(1) Upper limit check processing

In the upper limit check processing, the following operation is performed and the result of the
operation is output to BB2 and PHA.

el

e2

Input value increment (T1)

El — Eln1

|l Lall (=2 [=]

O |+~ |O

(2) Integrated value operation processing
In the integrated value operation processing, the following processing is performed for the
input value increment (T1).

Integration value (Integer part) (T2), Integration value (Fraction part)
el e2
T3
T2=0
0 0 T3 =0
T2=0
0 ! T3=0"
T4 = quotient of {(T1 X W) / U} <integer part>
1 0 T5 = remainder of {(T1 X W) / U} <fraction part>
T2 = SUM1 + T4 + [quotient of {(SUM2 + T5) / U}] <integer part>
T3 = remainder of {(SUM2 + T5) / U} <fraction part>
T2 = SUM1
! ! T3 = SUM2

*1: At an integration stop/reset (el = 0), processing is performed on the assumption that integration hold
is canceled (e2 = 0).
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(3) Output conversion
In the output conversion, the following processing is performed for the integrated value (T2,

T3).
SUMPTN Condition BW1, SUM1 BW2, SUM2
T2 = HILMT BW1 = remaln_der of T2 / HILMT BW2 = T3
0 SUM1 = remainder of T2/ HILMT | SUM2 = T3
Others BW1 = T2 BW2 = T3
SUM1 = T2 SUM2 = T3
BW1 = HILMT BW2 =0
>
1 T2 =HILMT SUM1 = HILMT SUM2 =0
Others BW1 = T2 BW2 = T3
SUM1 = T2 SUM2 = T3
ERROR
* When an operation error occurs Error code: 4100
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MELSEC-Q
9 CONTROL OPERATION INSTRUCTIONS
9.1 Basic PID (S.PID)
Usable devices
Setting Internal devices MELSECNET/H Intelligent Index
(System, user) File direct Jo 2\ 2 function . Constant
data . register ) module register K,H Other
Bit Word Bit Word UG Zn
@ — 0
— O
® — O
— O
® — O

[Instruction symbol] [Execution condition]

Start contact
Set data Description
) Input data head device
Block memory head device
€ Operation constant head device
Loop tag memory head device
@ When set value (E2) is used: Set value head device
When set value (E2) is not used: Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions

Performs PID operation when the specified control cycle is reached. (PID operation is of velocity

type/process value derivative type (incomplete derivative type).)

Also performs SV setting processing, tracking processing, gain (Kp) operation processing and
deviation check processing at this time.
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Block diagram
The processing block diagram of the S.PID instruction is shown below.

(The numerals (1) to (7) in the diagram indicate the order of the processing.)

RL, RH DV |GW, GG P, I, D, MTD, CT DVL, DVLS
E1l
@ 2 3 4 ®)
=2 SV settin Trackin Gain Kp Deviation >
(When processingg process?ng operation PID operation check BW
used) processing >
T
I
I
|
I
Q) When in control :
cycle I_ p| L 4—+——|--> BB1
cT Control cycle AND _T
judgment T > |
©® |RUN(SPA=0) | |
1 l
I l
Is_tc:)c;)p STOP(SPA=1) When not in control cycle : :
judgment : :
& | |
| BW=0 | |
} 1
| i i
l
L (6) i i
SPA Last BW ! !
Loop stop | 0
MAN| processing |OFF | |
MODE €————— T A ! |
1 I
- | |
ERRINDVLI b — — — — — — J :
I
€ ———— — — I
DVLA € |
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Control data
(1) Data specified in S.PID instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\‘j‘;ﬂzrd Store
Input ©+0| g1 |inputvale  |-999999 to 999999 — |Real — U
data +1 number

@d+0 Output value Real
1 BW (AMV) (-999999 to 999999) | number — S
BB —
h15 bl2 b8 b4 bo
Block B
memo - B
Y +2 BB1 Deviation large 1 __ |BIN - S
alarm 16bit
(0: Without alarm)
(1: With alarm)
@401 1o | Derivative gain | 010 999999 . |Red 80 | U
+1 number
+2 Deviation large Real
+3| DVLS |alarm 0to 100 % 2.0 U
. number
hysteresis
Operation 0: Reverse operation ~ |BIN
*4| PN mode 1: Forward operation 16bit 0 U
Tracking 0: Not trucked BIN
S| TRK it 1: Trucked 16bit 0 v
Operation 0to3
constant b15 b12 b8 b4 b0
Set value BIN
6| SVPTN pattern " | 16bit 3 v
—
Set value pattern Set value used
0: E2 is upper loop MV 0: E2 is used
1: E2 is not upper loop MV 1: E2 is not used

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: Specify whether the set value (E2) is to be used or not.

*3: Specify whether the MV of the upper loop is to be used or not as the set value (E2).
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Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\:ﬂgrd Store
0 to FFFFH
: 15 b12 b8 b4 b0
Operation 2 BIN
+1| MODE clclclclc|c|am|L|L|L — . 8 S/IU
mode s|Mmlc|a|m|a|u|A|c|c|c 16bit "
V|V|B|B|B|S|T|N|C|A|M
0 to FFFFH
bl5 b12 b8 b4 b0
s DIM|M
Al " \'f AlA BIN
arm A AlA
A J—
3| AM detection 16bit 40001 | SV
SPA DVLA, MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (1: With alarm)
0 to FFFFH
bl5 b12 b8 b4 b0
E T D[M|M
R R VIH|L
R K Liy|o
| F |
Alarm BIN
+4| INH | detection TRKF - : 4000+ | S/U
inhibition (0: Without tracking) 16bit
(1: With tracking)
L ERRI, DVLI, MHI, MLI
¢ 0op 0: Alarm enable
ag 1: Alarm inhibit
memory
141 sy | setvalue RL to RH — |Red 00 | U
+15 number
*161 by | Deviation (-110t0 110) 9 |Red 0.0 s
+17 number
Engineering
221 pH | value upper | -999999 to 999999 — |Red 1000 | U
+23 - number
limit
Engineering
241 RL |valuelower  |-999999 to 999999 . |Real 0.0 U
+25 . number
limit
461 o1 |Controlcycle | 010999999 Note that X < 32767 s |Red 10 U
+47 AT number
+50 DVL Deviation limit 010100 % Real 100.0 U
+51 value number
521 b |Gain 0 to 999999 . |Real 1.0 U
+53 number
54l | Integral 0 to 999999 s |Red 100 | U
+55 constant number
+56 D Derivative 0 to 999999 s Real 0.0 U
+57 constant number
981 Gw | Gap width 0'to 100 9 |Red 0.0 U
+59 number
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
9-4 9-4
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Specified position | Symbol Name Recommended range ™ Unit | Data format Stj\;ﬂzrd Store
@+60| Gap gain 0 to 999999 . |Red 1.0 U
Loop ta +61 number
mergo > +62 MV Inside Real
i MVP operation (-999999 to 999999) % 0.0 S
+63 number
value
Loop tag ©2+96
past value : — — Used by the system as a work area. — — — S
memory 2 +116
setvalue® | &0 Set value -10t0 110 % |Red 00 | U
+1 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
*3: The applications of the loop tag past value memory are indicated below.

Specified position

Description

©2+96

Control cycle counter initial preset flag

+97

Control cycle counter

+102
+103

Bn-1(Last value)

+104
+105

PVn (Process value)

+106
+107

PVn1 (Last process value)

+108
+109

PVn-2 (Process value before last)

+110
+111

DVn1 (Last deviation value)

+116

Alarm detection 2 (ALM2)

b15 bi2 b8 b4 b0

N> Z
N>TZ

MHA2,MLA2
(0: Without alarm)
(1: With alarm)

When control is to be started from the initial status, the data must be cleared with the sequence program.
*4: The set value (E2) becomes valid when the set value pattern (SVPTN) is set to "E2 is used".

When using the MV of the upper loop as the set value (E2), specify the device where the manipulated value (MV) of the upper loop is set

(offset + 12: MV).

When not using E2 as the set value, make sure to specify a dummy device.

(Special register SD1506 can be specified as a dummy device.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.
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Processing contents
(1) SV setting processing
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(a) When the operation mode (MODE) is any of CAS, CCB and CSV
1) When the set value (E2) is specified, engineering value conversion is performed with the
following expression and then "(2) Tracking processing" is performed.

=1 t=x +R

2) When the set value (E2) is not specified, "(2) Tracking processing" is performed without
the engineering value conversion being performed.

(b) When the operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC, "(2) Tracking processing" is performed.

(2) Tracking processing
(a) The set value (SV) is converted reversely from the engineering value with the following
operation expression to calculate Svn'.

100

SVn'=RA—RL

X (SVa —RL)

(b) When all of the following conditions hold, tracking processing is performed.
1) The tracking bit (TRK) of the operation constant is 1.
2) The set value (E2) is used.
3) The operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC.

E2=S8vn'

(c) When the set value (E2) is the manipulated value (MV) of the upper loop, the tracking flag
(TRKEF) of the alarm detection inhibition (INH) in the upper loop turns to 1.

(3) Gain (Kp) operation processing
(a) The deviation (DV) is calculated under the following condition.

Condition Operation expression
Forward operation(PN=1) DV=E1—SVn'
Reverse operation(PN=0) DV=SVn—El

(b) The output gain (K) is calculated under the following condition.

Condition Operation expression
When |DV| = GW K=GG
. (1—-GG)xGW
When |DV| > GW K—l—T
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(4) PID operation

PID operation is performed with the following operation expression.

Item Operation expression
When forward operation Mb X To _ __ CT XBnt
(PN=1) Brat i o4 (PVa—2PVaat PVio) T}
Bn
When reverse operation Mb x To _ _ _ CT xBn1
(PN=0) Bn1+ MoxCT+To X {— (PVh—2PVn-1+ PVi-2) T }
BW (AMV) Kex{(DVa— DVi1)+ % x DV + Bi}
Kp: K X Gain (P), Mp: Derivative gain (MTD)
Ti: Integral constant (1), To: Derivative constant (D)
In the following case, however, note that special processing will be performed.
Condition
QnPHCPU/QNPRHCPU (First 5 digits | QnPHCPU/QnPRHCPU (First 5 digits Processing

of the serial No. : 07031 or earlier)

of the serial No. : 07032 or later)

In either of the following cases 1, 2
1. Derivative constant (D) = 0 (To = 0)

2. Operation mode (MODE) is any of MAN, LCM and CMV

Bn =0

tag past value
memory is set.)

(However, the loop

In any of the following cases 1, 2, 3
1. Integral constant (I) = 0 (Ti = 0)
2. When either of MHA or MLA is
turned to 1
(MVP > MH) and (51 x DVa>0)
3. When either of MHA or MLA is
turned to 1

(MVP < ML) and (S xDV»<0)

In any of the following cases 1, 2, 3

1. Integral constant (I) = 0 (Ti = 0)

2. When either of MHA2 or MLA2
isturnedto 1

(MVP > MH) and (51 x DVa>0)

3. When either of MHA2 or MLA 2
is turned to 1

CT _
T XDVn=0

(MVP < ML) and (S xDV»<0)

(5) Deviation check

A deviation check is made under the following condition and the result of the check is output to
DVLA of the alarm detection (ALM) and the deviation large alarm (BB1) of the block memory.

Condition

Result

DVL < DV

DVLA = BB1 =1"

(DVL — DVLS) < |DV| < DVL

DVLA =BB1 = Last value status hold *

IDV]| < (DVL—DVLS)

DVLA = BB1 =0

*1: When DVLI or ERRI in the alarm detection inhibition (INH) is set to 1, DVLA and BB1 show

0 since the alarm is prohibited.

(6) Loop stop processing

(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.PID instruction.

1) BW is turned to 0.

2) DVLA of the alarm detection (ALM) is turned to O.
3) The operation mode (MODE) is changed to MAN.

4) BB1 of BB are turned to 0.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(7) Control cycle judgment".



9 CONTROL OPERATION INSTRUCTIONS

(7) Control cycle judgment
(a) If the specified control cycle is not reached, BW (AMV) is turned to 0 and the S.PID
instruction is terminated.
(b) When the specified control cycle is reached, "(1) SV setting processing" is performed.

Error
« When an operation error occurs Error code: 4100
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MELSEC-Q
9.2 2-degree-of-freedom PID Control (S.2PID)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit word | e9ster Bit Worg | Medule Zn K. H
UL \GL .
& ~ O N
~ O _
® -~ O _
~ O ~
& ~ O _

[Instruction symbol] [Execution condition]

Start contact
S.2PID }—H—'S.ZPID@|@|@|@|®}_{

Set data Description

Input data head device

Block memory head device

Operation constant head device

Loop tag memory head device

When set value (E2) is used: Set value head device
When set value (E2) is not used: Dummy device

® ®®PE®

*1: Special register SD1506 can be specified as a dummy device.

Functions
Performs 2-degree-of-freedom PID operation when the specified control cycle is reached.
Also performs SV setting processing, tracking processing, gain (Kp) operation processing and
deviation check processing at this time.
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Block diagram
The processing block diagram of the S.2PID instruction is shown below.

(The numerals (1) to (7) in the diagram indicate the order of the processing.)

RL, RH DV |GW, GG P, I, D, MTD, CT DVL, DVLS
[
E1l
1) (2 (3 4 (5)
E2 .
. . Gain Kp 2-degree-of- . >
anen ] S g s Desen o
used) p 9 P 9 processing PID operation >

T

|

I

|

|

(7) When in control !

cycle Y L 4—1——|-» BB1

cT Control cycle AND _T
judgment T g |
®) RUN(SPA=0) ! |
| |
Loo = ' '
sto P STOP(SPA=1) When not in control cycle ! !
p | |
judgment : :
X | |
I BW=0 ! !
l . |

|
L __) 6) i |
SPA Last BW ! !
Loop stop | |

MAN i OFF
MODE ‘ _________________ proceSSIng _____ \ : :
| I I
PR — | | |
ERRINDVLI - — - — —— - - e J :
| |
______________________________________ | |
DVLA ]
9-10 9-10
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Control data
(1) Data specified in S.2PID instruction

Specified position | Symbol Name Recommended range * Unit | Data format St\;’;\:ﬂgrd Store
Input D401 21 linputvaiue  |-999999 to 999999 % |Red - u
data +1 number
@+0 Output value o |Real
1 BW (AMV) (-999999 to 999999) % number S
BB —
b15 bl2 b8 b4 bo
Block B
memo B
i +2 BB1 Deviation large 1 ~|BIN - S
alarm 16Bit
(0: Without alarm)
(2: With alarm)
@401 Vo | perivative gain |0 to 999999 . |Real 8.0 U
+1 number
+2 DVLS Deviation Iarge_ 010 100 % Real 20 U
+3 alarm hysteresis number
' 0: Reverse operation _ |BIN
+4| PN | Operation mode 1: Forward operation 16bit 0 U
. . 0: Not tracked BIN
+5| TRK | Tracking bit 1- Tracked 16bit 0 U
Operation Oto3
constant b15 b12 b8 b4 b0
Set value BIN
*6|SVPTN pattern | 16hit s v
* r *
Set value pattern Set value used
0: E2 is upper loop MV 0: E2 is used
1: E2 is not upper loop MV 1: E2 is not used

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: Specify whether the set value (E2) is to be used or not.

*3: Specify whether the MV of the upper loop is to be used or not as the set value (E2).
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Specified position | Symbol Name Recommended range ™ Unit | Data format St\‘zﬂzrd Store
0 to FFFF+
bl5 b12 b8 b4 b0 BIN
©+1 | MODE | Operation mode clclclclelclaImMlLL]L — . 8+ SiU
s|M[C|A|M|A|U|A|C|C|C 16bit
V| v|iB|B|B|S|T|N|C|A|M
0 to FFFFH
b15 b12 b8 b4 b0
s D[M[M
n Y NE BIN
+3| ALM |Alarm detection A AlMA ~ | 16pi 40001 | SIU
SPA DVLA, MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (1: With alarm)
0 to FFFFu
bl5 b12 b8 b4 b0
E T D[M|M
R R VIH|L
R K L1
| F |
Alarm
Looptag +4| INH |detection TRKF ~ |BN 4000+ | SIU
memory inhibition (0: Without tracking) 16bit
(1: With tracking)
ERRI, DVLI, MHI, MLI
0: Alarm enable
1: Alarm inhibit
141 sy | setvalue RL to RH . |Rea 0.0 U
+15 number
*161 by | Deviation (-110to 110) 9% |Re 0.0 s
+17 number
*22| gy |Engneenng 1 999999 10 999999 _ |Real 1000 | U
+23 value upper limit number
241 gL |Engineening | 449999 10 999999 . |Rea 0.0 U
+25 value lower limit number
+46 CT ~ Real
—— < 32767 .
+a7| CT |Controlcycle  0t0999999 Note that A S | umber 1.0 u
+50 DVL Deviation limit 010 100 % Real 100.0 U
+51 value number
e e 0 to 999999 . |Rea 1.0 U
+53 number
¥4\ | Integral 0 to 999999 s |Red 10.0 u
+55 constant number
+56 D Derivative 0 t0 999999 s Real 0.0 U
+57 constant number
S8 Gw | Gap width 0t0 100 9% |Re 0.0 U
+59 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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. ______________________________________________________________________________________________|] hAEH_S“EC}(?

Specified position [ Symbol Name Recommended range * Unit | Data format St\;’;\:ﬂgrd Store
©2+60 . Real
+61 GG |Gapgain 0 to 999999 number 1.0 u
MV inside
Y921 MvP |operation | (-999999 to 999999) % |Red 0.0 s
+63 number
Loop tag value
memory 2 +64 2 degree-of- Real
Y o |freedom Oto1l - 0.0 u
+65 5 number
parameter o
2 degree-of-
+66 B freedom Otol ~ |Rea 1.0 u
+67 5 number
parameter 3
Loop tag +96
past value : — — Used by the system as a work area. — — — S
memory 2" [ +116
setvave® | 0| E2 |[setvaiue -10t0 110 % |Red 0.0 u
+1 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
*3: The applications of the loop tag past value memory are indicated below.

Specified position

Description

©2+96

Control cycle counter initial preset flag

+97

Control cycle counter

+102
+103

Bn-1(Last value)

+104
+105

PVn (Process value)

+106
+107

PVn1(Last process value)

+108
+109

PVn2 (Process value before last)

+110
+111

DVn (Last deviation value)

+112
+113

DVn-2 (Deviation value before last)

+114
+115

Dn1 (Last value)

+116

Alarm detection 2 (ALM2)

b15 bi2 b8 b4 bo

N>CZ
N>TZ

MHA2,MLA2
(0: Without alarm)
(1: With alarm)

When control is to be started from the initial status, the data must be cleared with the sequence program.

*4: The set value (E2) becomes valid when the set value pattern (SVPTN) is set to "E2 is used".

When using the MV of the upper loop as the set value (E2), specify the device where the manipulated value (MV) of the upper loop is set

(offset + 12: MV).

When not using E2 as the set value, make sure to specify a dummy device.
(Special register SD1506 can be specified as a dummy device.)

*5: Increasing « decreases the manipulated value variation relative to the set value change.

(It will take time to stabilize.)

Decreasing « increases the manipulated value variation relative to the set value change.
However, since a compensation operation will be stronger, hunting may become greater.

*6: Increasing 8 decreases the effect of derivative on the set value change.
Decreasing S increases the effect of derivative on the set value change.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.
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Processing contents
(1) SV setting processing
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(a) When the operation mode (MODE) is any of CAS, CCB and CSV
1) When the set value (E2) is specified, engineering value conversion is performed with the
following expression and then "(2) Tracking processing" is performed.

=1 t=x +R

2) When the set value (E2) is not specified, "(2) Tracking processing" is performed without
the engineering value conversion being performed.

(b) When the operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC, "(2) Tracking processing" is performed.

(2) Tracking processing
(a) The set value (SV) is converted reversely from the engineering value with the following
operation expression to calculate Svn'.

100

SVn'=RH—RL

X (SVa —RL)

(b) When all of the following conditions hold, tracking processing is performed.
1) The tracking bit (TRK) of the operation constant is 1.
2) The set value (E2) is used.
3) The operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC.

E2=Svn'

(c) When the set value (E2) is the manipulated value (MV) of the upper loop, the tracking flag
(TRKF) of the alarm detection inhibition (INH) in the upper loop turns to 1.

(3) Gain (Kp) operation processing
(&) The deviation (DV) is calculated under the following condition.

Condition Operation expression
Forward operation (PN=1) DV=E1—Svn
Reverse operation (PN=0) DV=SVn—E1l

(b) The output gain (K) is calculated under the following condition.

Condition Operation expression
When |DV] = GW K=GG
. (1—-GG)xGW
When |DV| > GW K—l—T
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(4) 2-degree-of-freedom PID operation
2-degree-of-freedom PID operation is performed with the following operation expression.

Item Operation expression
Mp X To _ _ CT XBna
Bn Bn-1+ m X {(DVn—2DVn-1+ DVn-2) RV }
When forward operation
N P PV — PVni
c (PN=1)
n .
When reverse operation — (PV— PVa)
(PN=0)
When forward operation Mb X To _ __ CTxDn1
(PN=1) Dnat i o s X APV = 2PVaat PVnz) — =22}
Dn
When reverse operation Mb % To _ _ __ CTxDnm1
(PN=0) Dot i oo % L (PVa—2PViad PVing) — =2 =
BW (AMV) s
Kp: K X Gain (P), Mp: Derivative gain (MTD)
Ti: Integral constant (1), To: Derivative constant (D)
In the following case, however, note that special processing will be performed.
Condition
QnNPHCPU/QNPRHCPU (First 5 digits | QnPHCPU/QnPRHCPU (First 5 digits Processing

of the serial No. : 07031 or earlier)

of the serial No. : 07032 or later)

In either of the following cases 1, 2
1. Derivative constant (D) = 0 (To = 0)

2. Operation mode (MODE) is any of MAN, LCM and CMV

Bn=0,Dn =0
(However, the loop
tag past value

memory is set.)

In any of the following cases 1, 2, 3
1. Integral constant (I) = 0 (Ti = 0)
2. When either of MHA or MLA is
turned to 1
(MVP > MH) and (51 x DVa>0)
3. When either of MHA or MLA is
turned to 1

(MVP < ML) and (S xDV»<0)

In any of the following cases 1, 2, 3
1. Integral constant (I) = 0 (Ti = 0)
2. When either of MHA2 or MLA2 is

turned to 1 -

(MVP > MH) and (S xDVi>0) |, XDVa=0
3. When either of MHA2 or MLA 2 is

turned to 1

(MVP < ML) and (S xDV»<0)

(5) Deviation check

A deviation check is made under the following condition and the result of the check is output to
DVLA of the alarm detection (ALM) and the deviation large alarm (BB1) of the block memory.

Condition

Result

DVL < |DV]

DVLA=BB1=1"

(DVL — DVLS) < |DV| < DVL

DVLA = BB1 = Last value status hold ™

IDV| < (DVL—DVLS)

DVLA = BB1 =0

*1: When DVLI or ERRI in the alarm detection inhibition (INH) is set to 1, DVLA and BB1 show 0 since the

alarm is prohibited.
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(6) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.2PID instruction.
1) BW is turned to 0.
2) DVLA of the alarm detection (ALM) is turned to O.
3) The operation mode (MODE) is changed to MAN.
4) BB1 of BB are turned to 0.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(7) Control cycle judgment".

(7) Control cycle judgment
(a) If the specified control cycle is not reached, BW (AMV) is turned to 0 and the S.2PID
instruction is terminated.
(b) When the specified control cycle is reached, "(1) SV setting processing" is performed.

ERROR

* When an operation error occurs Error code: 4100
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MELSEC-Q
9.3 Position Type PID Control (S.PIDP)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit word | €9t Bit Word | module Zn K.H
UL \GL .
& ~ O N
~ O _
® ~ O _
~ O ~
& ~ O _

[Instruction symbol] [Execution condition]

S.PIDP I }ﬂ{w& spor | @ | @ | @ | @ | & }—{

Set data Description

Input data head device

Block memory head device

Operation constant head device

Loop tag memory head device

When set value (E2) is used: Set value head device
When set value (E2) is not used: Dummy device

® ®®®E®

*1: Special register SD1506 can be specified as a dummy device.

Functions
Performs position type PID operation when the specified control cycle is reached.
Also performs SV setting processing, tracking processing, gain (Kp) operation processing,
deviation check processing and operation mode (MODE) judgment at this time.
Performs change rate, upper/lower limiter and output processings or alarm clear processing and
output conversion according to the result of the judgment.
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Block diagram
The processing block diagram of the S.PIDP instruction is shown below.
(The numerals (1) to (10) in the diagram indicate the order of the processing.)

MELSEC-Q

RH, RL DV | GW,GG P, 1, D, MTD, CT DVL, DVLS MV NMIN, NMAX
El
@ v @ v Gl w “4) 5) 8)
E2 SV setting > Tracking > Sse":alggn > pID > Deviation A ”|output > aw
(When processing processing processing operation check upper/lower conversion >
used)
i g |
(10) When in control Mode Other than MAN, CMB |
cycle judgment {CMV, LCM
—+| Control
cT > p I_ T R 1
RUN(SPA=0) | cycle \Clzr;ﬁan not in control VAN, CMB > - -T :BBZ
judgment ' .
Judg CMV, LCM - > ! !
I
9) 6) w : | :
— ! |
Loop RUN(SPA=0) Alarm clear | : :
stop _ processing | *'_/iII_O_FE ___________ L L
judgment | | STOP(SPA=1) | Upper limit ali;m : |
: Lower limit alarm ;!
9 | Change rate aitlarm : :
©) + LastBW ! | |l
T t
Loop stop : : ' :
SPA MAN |processing| All OFF ! | : !
i S RS gmmmmmm s e ro----t |
I
MODE [¢ =~ ——~——~ ! [ | ! Lo
I
| | | N
ERRINDVLI |~ == === == ——~-—=—=—==————~ FoooTTooTTo ! ! o
| | | :
| I
DVLA T T Ty U R P * | !
e 3 0
1 1 I :
ERRINMHI fFmmmmm e e L~ > | lot—1-
! b AND |4 ——dododo»iBE3
I ST
_ —-
ERRINML] [T~~~ == ~=====—========== i Dl o
1 1 [
| —— l : : 7— 1-
ERRI N DMLI T T oo do___f AND _:_:__? - »leBa
€ ! | I A
MHA e CTTTTTTTTTTTTTT . ! ! R
: A T bl LT
MLA oo 1 Dol » ANDq-bq—t———->ipps
Tttt . T o SR
: [ P
DMLA - ol [
S R e R [ l
[ b= q—4
I 1 A
| | JI_
e it b
| |
YVy
R - BB1
9-18 9-18
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Control data

(1) Data specified in S.PIDP instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\:lﬂgrd Store
Input data @0l o Input value -999999 to 999999 T - u
+1 number
@+0] g Outputvalue | (-999999 to 999999) ~ |Redl - s
+1 number
BB —
BB1 | Alarm
Deviation large
BB2 alarm bl5 b12 b8 b4 b0
Block Outut B|B|B|B|B
utput upper B|B|B|B|B
memol
i +2| | BB |limit alarm 5(4(3|2(1 BIN
— . — S
Bp4 | Output lower 16hit
limit alarm (0 Without alarm)
(1: With alarm)
Output change
BB5
rate alarm
@401 | | perivative gain |0 to 999999 _ |Rea 8.0 U
+1 number
+2 Deviation large Real
+3| DVLS |alarm Oto 100 % 2.0 U
. number
hysteresis
. 0: Reverse operation ~ |BIN
+4| PN | Operaionmode 1: Forward operation 16bit 0 v
Tracking 0: Not trucked BIN
o] TRK | pit 1: Trucked 16bit 0 v
Oto3
b15 b12 b8 b4 bo
Operation
constant Set val BIN
et value
6| SVPTN pattern ~ | 1ebit s v
* r *
Set value pattern " Set value used
0: E2 is upper loop MV 0: E2 is used
1: E2 is not upper loop MV 1: E2 is not used
+7 Output . Real
NMAX | conversion -999999 to 999999 — 100.0 U
+8 - number
upper limit
Output
91 NMIN | conversion -999999 to 999999 — |Rea 0.0 u
+10 - number
lower limit
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: Specify whether the set value (E2) is to be used or not.
*3: Specify whether the MV of the upper loop is to be used or not as the set value (E2).
9-19 9-19
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Specified position | Symbol Name Recommended range ™ Unit | Data format St\‘zﬂzrd Store
0 to FFFFH
bl5 b12 b8 b4 b0 BIN
©+1 | MODE | Operation mode clclclclelclaImMlLL]L — . 8+ S/U
s|M[C|A|M|A|U|A|C|C|C 16bit
V| v|iB|B|B|S|T|N|C|A|M
0 to FFFFH
bl5 b12 b8 b4 b0
S D DIM|M
p rxﬁl \L/ H L
+3| ALM | Alarm detection A A AR A - ils,;it 40004 | SIU
SPA DVLA, DMLA, MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (1: With alarm)
0 to FFFFu
bl5 b12 b8 b4 b0
E T D D[M[Mm
R R M VIH|L
R K L Ly
| F | |
4| Ny |Aarm detection | TReE _ — |BN 40004 | SIU
inhibition (0: Without tracking) 16bit
(1: With tracking)
Loop
tag ERRI, DMLI, DVLI, MHI, MLI
memory 2 0: Alarm _ene_1b_|e
1: Alarm inhibit
+12 MV Manipulated 1010 110 % Real 0.0 s/u
+13 value number
14 sv [ setvalue RL to RH _ |Rea 0.0 u
+15 number
161 by | Deviation (-110t0 110) T 0.0 s
+17 number
181y [Outeutupper | 1445140 % |Red 1000 | U
+19 limit value number
*201  |Outputlower | 640490 T 0.0 U
+21 limit value number
22 gy |Engineering | 499999 10 999999 _ |Rea 1000 | U
+23 value upper limit number
24| g |Engineening 599999 10 999999 . |Real 0.0 U
+25 value lower limit number
+46 CT ~ Real
—— < 32767 .
+47 CT | Control cycle 010999999 Note that AT S number 1.0 U
48|y |Outeutchange | g0 % |Red 1000 | U
+49 rate limit value number
+50 DVL Deviation limit 010 100 % Real 1000 U
+51 value number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Specified position | Symbol Name Recommended range ™ Unit | Data format St\‘zﬂzrd Store
@52 5 | Gain 0 to 999999 _ |Rea 1.0 u
+53 number
54 Integral 0 to 999999 s |Red 10.0 u
+55 constant number
Loop tag s
2 +56 Derivative Real
memory +57 D constant 0 to 999999 S number 0.0 U
"8l Gw | Gap width 0'to 100 T 0.0 U
+59 number
+60 . Real
+61 GG |Gap gain 0 to 999999 | number 1.0 U
Looptag |©2+96
ﬁg}‘f‘”& : — — Used by the system as a work area. — — — S
*3 v +116
Setvalue | @+0| o) g ae 1010 110 0 |Re 0.0 u
+1 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

*3: The applications of the loop tag past value memory are indicated below.

Specified position

Description

©2+96

Control cycle counter initial preset flag

+97 | Control cycle counter

+100
+101

In1 (Last value)

+102
+103

Br-1 (Last value)

+104
+105

PVn (Process value)

+106
+107

PVn1 (Last process value)

+116 | Alarm detection 2 (AL

b15

bi2

b

M2)
8 b4 b0

N> Z
N>TZ

MHA2,MLA2
(0: Without alarm)
(1: With alarm)

When control is to be started from the initial status, the data must be cleared with the sequence program.

*4: The set value (E2) becomes valid when the set value pattern (SVPTN) is set to "E2 is used".

When using the MV of the upper loop as the set value (E2), specify the device where the manipulated value (MV) of the upper loop is set
(offset + 12: MV).
When not using E2 as the set value, make sure to specify a dummy device.
(Special register SD1506 can be specified as a dummy device.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.
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Processing contents
(1) SV setting processing
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(&) When the operation mode (MODE) is any of CAS, CCB and CSV
1) When the set value (E2) is specified, engineering value conversion is performed with the
following expression and then "(2) Tracking processing" is performed.

=1 t=x +R

2) When the set value (E2) is not specified, "(2) Tracking processing" is performed without
the engineering value conversion being performed.

(b) When the operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC, "(2) Tracking processing" is performed.

(2) Tracking processing
(a) The set value (SV) is converted reversely from the engineering value with the following
operation expression to calculate Svn'.

100

SVn'= RH—RL

X (SVa —RL)

(b) When all of the following conditions hold, tracking processing is performed.
1) The tracking bit (TRK) of the operation constant is 1.
2) The set value (E2) is used.
3) The operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC.

E2=Svn'

(c) When the set value (E2) is the manipulated value (MV) of the upper loop, the tracking flag
(TRKF) of the alarm detection inhibition (INH) in the upper loop turns to 1.

(3) Gain (Kp) operation processing
(a) The deviation (DV) is calculated under the following condition.

Condition Operation expression
Forward operation (PN=1) DV=E1—SVn'
Reverse operation (PN=0) DV=SVn—El

(b) The output gain (K) is calculated under the following condition.

Condition Operation expression
When |DV| = GW K=GG
. (1—-GG)xGW
When |DV| > GW K—l—T
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(4) PID operation

PID operation is performed with the following operation expression.

Item Operation expression
When forward operation Mb x To _ __ CT XBn1
(PN = 1) Brat MoxCT+To ~ {(PVr=PVn) To }
Bn
When reverse operation Mp X To _ _ _ CT xBn1
(PN = 0) Brit Mox CT 415 < {7 (PVr—PVm) T 1
CcT
In |n-1+T X DVhn
T Kp X (DVn + In+ Bn)
Kp: K X Gain (P), Mp: Derivative gain (MTD)
Ti: Integral constant (1), To: Derivative constant (D)
In the following case, however, note that special processing will be performed.
Condition Processing
QnPHCPU (First 5 digits of the serial QnPHCPU (First 5 digits of the serial
No. : 07031 or earlier) No. : 07032 or later)
In either of the following cases 1, 2 Bn=0

1. Derivative constant (D) = 0 (To = 0)

2. Operation mode (MODE) is any of MAN, LCM and CMV

(However, the loop
tag past value
memory is set.)

In any of the following cases 1, 2, 3
1. Integral constant (I) = 0 (Ti = 0)

2. When MHA is turned to 1

CT sy pva>0
T

3. When MLA is turned to 1

CT
T xDVn<0

In any of the following cases 1, 2, 3, 4
1. Integral constant (I) = 0 (Ti = 0)

2. When MHA2 is turned to 1
CT

TXDVn>0

3. When MLA2 is turned to 1
CT
T xDVa<0
4. When operating mode (MODE) is

any of MAN, LCM, and CMV.

All the following conditions 1, 2, 3 are

satisfied

1, When b0 of SD1508 is turned tol

2. When tracking flag (TRKF) in alarm
detection inhibition (INH) is turned to
1.

3. When operating mode (MODE) is
other than MAN, LCM, and CMV.

CcT _
T XDVn=0

(5) Deviation check

A deviation check is made under the following condition and the result of the check is output to
DVLA of the alarm detection (ALM) and the deviation large alarm (BB2) of the block memory.

Condition

Result

DVL < |DV|

DVLA=BB2=1 '

(DVL—DVLS) < |DV| =< DVL

DVLA=BB2=Last value status hold 1

|DV| = (DVL—DVLS)

DVLA=BB2=0

*1: When DVLI or ERRI in the alarm detection inhibition (INH) is set to 1, DVLA and BB2 show

0 since the alarm is prohibited
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(6) Mode judgment
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(a) When the operation mode (MODE) is any of MAN, CMB, CMV and LCM (alarm clear
processing)
1) MHA, MLA and DMLA of the alarm detection (ALM) are turned to O.
2) MAH2 and MLA2 of the alarm detection 2 (ALMZ2) are turned to 0.
3) BB3 to BB5 of BB are turned to 0.
4) Data of BB2 is transferred to BB1 of BB. (BB1 = BB2)

5) "(8) Output conversion processing" is performed and the S.PIDP instruction is
terminated.

(b) When the operation mode (MODE) is any of AUT, CAB, CAS, CCB, CSV, LCA and LCC,
"(7) Change rate, upper/lower limiter" is executed.

(7) Change rate, upper/lower limiter
Change rate and upper/lower limit checks are performed on a difference between the
temporary MV (T) and manipulated value (MV), and the data and alarm are output after the
limiter processings.

(a) The change rate limiter performs the following operation and outputs the result of the
operation to BB5 and DMLA.

Condition BB5, DMLA T1

IT — MV| = DML 0 T
(T — MV) > DML 17 MV + DML
(T — MV) < — DML 17 MV — DML

*1: When DMLI or ERRI in the alarm detection inhibition (INH) is set to 1, DMLA and BB5 show 0
since the alarm is prohibited.

(b) The upper/lower limiter performs the following operation and outputs the result of the
operation to BB3, BB4, MHA, MLA, MHA2 and MLA2..

Condition BB4, MLA, MLA2 | BB3, MHA, MHA? MV
T1> MH 0 172 MH
T1<ML 173 0 ML

ML=T1=MH 0 0 T1

*2: When MHI or ERRI in the alarm detection inhibition (INH) is set to 1, MHA and BB3 show 0 since
the alarm is prohibited.

However, even if MHI and/or ERRI in the alarm detection inhibition (INH) is set to 1, MHA2 holds
1

*3: When MLI or ERRI in the alarm detection inhibition (INH) is set to 1, MLA and BB4 show 0 since
the alarm is prohibited.

However, even if MLI and/or ERRI in the alarm detection inhibition (INH) is set to 1, MLA2 holds
1.

(8) Output conversion
In the output conversion, the output value is calculated from the following formula.

BW = NMAX—NMIN

100 X MV + NMIN
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(9) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.PIDP instruction.
1) BW retains the last value.
2) DVLA, MHA, MLA and DMLA of the alarm detection (ALM) are turned to 0.
3) MHA2 and MLAZ2 of the alarm detection 2 (ALM2) are turned to 0.
4) The operation mode (MODE) is changed to MAN.
5) BB1 to BB5 of BB are turned to O.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(10) Control cycle judgement".

(10) Control cycle judgment
(a) When the specified control cycle is not reached, " (6) mode judgement" as T = MV is
performed.
(b) When the specified control cycle is reached, "(1) SV setting processing" is performed.

ERROR
« When an operation error occurs Error code: 4100
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MELSEC-Q
9.4 Sample PI Control (S.SPI)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . . - Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gr?
® — 0 -~
© ~ O _
@ | - O -
- O -
e -~ o -~

[Instruction symbol] [Execution condition]

Start contact
S.SPl ﬂ}—{|—|s.sp|@|@|@|@|@}—{

Set data Description
S) Input data head device
Block memory head device
® Operation constant head device
Loop tag memory head device
® When set value (E2) is used: Set value head device
When set value (E2) is not used: Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions

Performs normal PI operation during operating time (ST).

Judges between operating time (ST) or hold time (HT), and if it is the operating time, performs SV
setting processing, tracking processing, gain (Kp) operation processing, SPI operation and
deviation check.

MV

STHT STHT STHT
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Block diagram
The processing block diagram of the S.SPI instruction is shown below.

(The numerals (1) to (7) in the diagram indicate the order of the processing.)

RL, RH DV |GW, GG P, 1 DVL, DVLS
E1l
(1) 2 ()] 4 5
F2 » SV setting Tracking Gain Kp Deviation >
(When| ] : operation SPI operation
used) processing processing processing check > BW
T
I
I
I
I
) :
ST ) Operating time I_ | e |- BB1
Operating AND
STHT , ) - I
time monitor | |
— | !
6) RUN(SPA=0) | |
I |
Loop STOP(SPA=1) ! |
stop Hold time | !
judgment | :
I
4 ! !
| BW=0 [ :
I | !
| ©) I |
——a | |
SPA Last BW | |
Loop stop ; :
MAN| processing | OFF | |
MODE —————————————— = == | |
| I :
] I
ERRINDVLI} — o ____ _: _________________ i |
I
l i
- |
DVLA » |
9-27 9-27
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Control data

(1) Data specified in S.SPI instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\?‘:lﬂzrd Store
Input @401 £ | input value -999999 to 999999 % |Red — u
data +1 number
©+0 Output value Real
- 0, —
1 BW (AMV) (-999999 to 999999) % number S
BB —
b15 b12 b8 b4 bo
Block B
memo B
Y +2 BB1 Deviation large 1 __|BIN - S
alarm 16bit
(0: Without alarm)
(1: With alarm)
+0 Deviation large Real
+1| DVLS |alarm 0to 100 % 20 U
. number
hysteresis
. 0: Reverse operation ~ |BIN
*2| PN | Operaionmode 1: Forward operation 16bit 0 v
Tracking 0: Not trucked ~ |BIN
3| TRK | bit 1: Trucked 16bit 0 v
Oto3
Operation b15 b12 b8 b4 bo
constant
Set value BIN
4| SVPTN pattern ~ | 1ebit s v
* I *
Set value pattern Set value used 2
0: E2 is upper loop MV 0: E2 is used
1: E2 is not upper loop MV 1: E2 is not used

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the data.

*2: Specify whether the set value (E2) is to be used or not.
*3: Specify whether the MV of the upper loop is to be used or not as the set value (E2).
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Specified position | Symbol Name Recommended range ™ Unit | Data format Stj\;ﬂzrd Store
0 to FFFFH
bl5 b12 b8 b4 b0 BIN
©+1 | MODE | Operation mode clclclclelclaImMlLL]L — . 8 S/U
S|M|C|A|M|A|U|A|C|C|C 16Bit
V| v|iB|B|B|S|T|N|C|A|M
0 to FFFFH
bl5 b12 b8 b4 b0
S DIM|M
P \L/ H|L BIN
+3| ALM |Alarm detection A AlRA — | 1sgit 40004 | SIU
SPA DVLA, MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (1: With alarm)
0 to FFFFH
bl5 b12 b8 b4 b0
E T D|M|M
R R VIH|L
R K L[,
| F |
+4| INp |Alarm detection | TRiE — BN 40004 | SIU
inhibition (0: Without tracking) 16Bit
(1: With tracking)
Loop tag ERRI, DVLI, MHI, MLI
memory ? 0: Alarm enable
1: Alarm inhibit
141 sy |setvalue RL to RH ~ |Real 0.0 u
+15 number
*161 by | Deviation (-110t0 110) 9 |Re 0.0 s
+17 number
221 gy |ENGneering | 999999 10 999999 ~ |Real 100.0 U
+23 value upper limit number
24| |Engineering 549999 10 999999 . |Rea 0.0 U
+25 value lower limit number
+46 A ST Real
= < 32767 .
+47 ST | Operating time |0 to 999999 Note that AT S number 0.0 U
+50 DVL Deviation limit 010100 % Real 1000 U
+51 value number
521 b | Gain 0 to 999999 . |Rea 1.0 U
+53 number
541 [Integral 0 to 999999 s |Red 10.0 u
+55 constant number
+56 STHT _ Real
< 32767
+57 STHT | Sample cycle 0to 999999 Note that = S number 0.0 U
8| Gw | Gap width 0'to 100 T 0.0 u
+59 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Specified position | Symbol Name Recommended range * Unit | Data format St\;’:\;ﬂgrd Store
©2+60 . Real
Loop tag +61 GG |[Gap gain 0 to 999999 number 1.0 U
*Q T .
memory 621 \yp |MVinside (999999 to 999999) 9 |Re? 0.0 S
+63 operation value number
Loop tag ©+96
past value : — — Used by the system as a work area. — — — —
memory ??| +116
setvave * | €01 £z |setvalue -10t0 110 9 |Red 0.0 U
+1 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

*3: The applications of the loop tag past value memory are indicated below.

Specified position Description
©2+96 | Control cycle counter initial preset flag
+97 | Sample counter
+98 [ Operation definition
+99 [ Hold counter
+100
+101

+116 | Alarm detection 2 (ALM2)

DVna1 (Last deviation value)

b15 bi2 b8 b4 bo

N>CZ
N>TZ

MHA2,MLA2
(0: Without alarm)
(1: With alarm)

When control is to be started from the initial status, the data must be cleared with the sequence program.
*4: The set value (E2) becomes valid when the set value pattern (SVPTN) is set to "E2 is used".
When using the MV of the upper loop as the set value (E2), specify the device where the manipulated value (MV) of the upper loop is set
(offset + 12: MV).
When not using E2 as the set value, make sure to specify a dummy device.
(Special register SD1506 can be specified as a dummy device.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) SV setting processing
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(&) When the operation mode (MODE) is any of CAS, CCB and CSV
1) When the set value (E2) is specified, engineering value conversion is performed with the
following expression and then "(2) Tracking processing" is performed.

_RH—RL
SVn = 100 xXE2+RL

2) When the set value (E2) is not specified, "(2) Tracking processing" is performed without
the engineering value conversion being performed.
(b) When the operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC, "(2) Tracking processing" is performed.




9 CONTROL OPERATION INSTRUCTIONS

(2) Tracking processing

(a) The set value (SV) is converted reversely from the engineering value with the following
operation expression to calculate Svn'.

__ 100
SV = RH—RL

X (SVa —RL)

(b) When all of the following conditions hold, tracking processing is performed.
1) The tracking bit (TRK) of the operation constant is 1.
2) The set value (E2) is used.

3) The operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC.

E2=S8vn'

(c) When the set value (E2) is the manipulated value (MV) of the upper loop, the tracking flag
(TRKEF) of the alarm detection inhibition (INH) in the upper loop turns to 1.

(3) Gain (Kp) operation processing
(a) The deviation (DV) is calculated under the following condition.
Condition

Forward operation(PN = 1)
Reverse operation(PN = 0)

Operation expression
DV = E1 — Svn'
DV = SVn' — E1

(b) The output gain (K) is calculated under the following condition.

Condition
When |DV| = GW

Operation expression
K= GG

_ (1—GG)xGW
[DV|

When |DV| > GW K=1

(4) SPI operation
SPI operation is performed with the following operation expression.

Condition Operation expression

. _— BT
During operating time (ST) BW = Kex{(DVn—DVn1)+ ==X DVi}

During hold time (STHT—ST) BW = 0 (loop tag past value memory is not set.)

Kp: K X Gain (P), Ti: Integral constant (I), BT: Execution cycle (AT)

In the following case, however, note that special processing will be performed.
Condition

QnPHCPU/QNPRHCPU (First 5 digits | QnPHCPU/QnNPRHCPU (First 5 digits Processing
of the serial No. : 07031 or of the serial No. : 07032 or later)
In any of the following cases 1, 2, 3 In any of the following cases 1, 2, 3
1. Integral constant (I) = 0 (Ti = 0) 1. Integral constant (I) = 0 (Ti = 0)
2. When either of MHA or MLA is 2. When either of MHA2 or MLAZ2 is
turned to 1 turned to 1 -
(MVP > MH) and ($1-xDV>0) (MVP > MH) and (S xDVi>0) |5, XDVa=0
3. When either of MHA or MLA is 3. When either of MHA2 or MLA 2
turned to 1 is turned to 1
(MVP < ML) and (51 xDV+<0) (MVP < ML) and (51 x DVa<0)
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(5) Deviation check
A deviation check is made under the following condition and the result of the check is output to
DVLA of the alarm detection (ALM) and the deviation large alarm (BB1) of the block memory.

Condition Result
DVL < |DV| DVLA=BB1=1"
(DVL — DVLS) < |DV| < DVL DVLA = BB1 = Last value status hold
|DV] = (DVL—DVLS) DVLA = BB1 =0

*1: When DVLI or ERRI of the alarm detection inhibition (INH) is 1, DVLA and BBL1 turn to 0 since the
alarm is inhibited.

(6) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.SPI instruction.
1) BW is turned to 0.
2) DVLA of the alarm detection (ALM) is turned to O.
3) The operation mode (MODE) is changed to MAN.
4) BB1 of BB are turned to 0.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(7) Operating time/hold time check judgment ".

(7) Operating time/hold time check judgment
Whether it is the operating time (ST) or hold time (HT = STHT — ST) is judged and the
following processing is performed.
(a) Operating time (ST)
SV setting processing, tracking processing, gain (Kp) operation processing, Pl operation
(operating time) and deviation check are performed.

(b) Hold time (HT = STHT — ST)
Tracking processing, SPI operation (hold time) and deviation check are performed.
Under the following condition, however, the hold time is set to 0 and continuous PI control
is carried out.

STHT _ ST
AT =AT
When the integer part of% is 0, no processing is performed. (AMV also remains
unchanged.)
Error
« When an operation error occurs Error code: 4100



9 CONTROL OPERATION INSTRUCTIONS

MELSEC-Q
9.5 I-PD Control (S.IPD)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit Word | "9 Bit word | module Zn K.H
UL \GL2
@ — 9
— O
® — 3
— O
& ~ O

[Instruction symbol] [Execution condition]

Start contac
inl }—¢|_| s_lpD|@|@@|@@H

S.IPD
Set data Description
) Input data head device
Block memory head device
©® Operation constant head device
Loop tag memory head device
® When set value (E2) is used: Set value head device
When set value (E2) is not used: Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions

Performs I-PD control when the specified control cycle is reached.

Also performs SV setting processing, tracking processing, gain (Kp) operation processing and

deviation check at this time.
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Block diagram
The processing block diagram of the S.IPD instruction is shown below.

(The numerals (1) to (7) in the diagram indicate the order of the processing.)

RL, RH DV |GW, GG P,1,D, CT, MTD DVL, DVLS

El

(1) 2) 3) (4) (5)

E2 Gain Kp >
(When S%s:;tslinng T:gglélsnsgin operation IPD operation Eﬁgéitlon BW
used) P 9 P 9 processing >

T
|
I
|
|
0] When in control |
cycle Y L oLl __—&» BBL
cT Control cycle AND _T
judgment T g |
= I |
© RUN(SPA=0) | :
Loop STOP(SPA=1) ) ! |
stop When not in control cycle | |
judgment : :
L ! '
I BW=0 | !
: I |
I |
L ©) | I
SPA Last BW 5 [
Loop stop | |
MAN | processing | OFF | I
MODE  M———————————————n A, | !
I |
o I [
ERRINDVLI | — — — o — o 4 ___ 5 !
|
- |
DVLA |
< ________________________________________________________
9-34 9-34
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Control data
(1) Data specified in S.IPD instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\?‘:lﬂzrd Store
Input @) o Input value -999999 to 999999 9 |Re - u
data +1 number
@d+0 Output value Real
- 0, —
1 BW (A MV) (-999999 to 999999) % number S
BB —
b15 b12 b8 b4 bo
Block B
memo - B
Y +2 BB1 Deviation large 1 __|BIN - S
alarm 16bit
(0: Without alarm)
(1: With alarm)
@01 1o | Derivative gain |0 to 999999 . |Real 8.0 U
+1 number
2| pyLs |Deviatonlarge 144900 % |Red 2.0 u
+3 alarm hysteresis number
. 0: Reverse operation ~ |BIN
4| PN | Operationmode 1: Forward operation 16hit 0 U
Tracking 0: Not trucked BIN
i T 1: Trucked 16bit 0 v
Operation 0to3
constant b15 b12 bs b4 bo
Set value BIN
6| SVPTN pattern ~ | 1ebit s v
Set value pattern 3 Set value used ?
0: E2 is upper loop MV 0: E2 is used
1: E2 is not upper loop MV 1: E2 is not used

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: Specify whether the set value (E2) is to be used or not.

*3: Specify whether the MV of the upper loop is to be used or not as the set value (E2).
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Specified position | Symbol Name Recommended range * Unit | Data format St\‘j‘;ﬂzrd Store
0 to FFFFH
bl5 b12 b8 b4 b0 BIN
©+1 | MODE | Operation mode clclclclelclaImMlLL]L — . 8 S/U
s|M[C|A|M|A|U|A|C|C|C 16bit
V| v|iB|B|B|S|T|N|C|A|M
0 to FFFFH
bl5 b12 b8 b4 b0
S DIM|M
A \L/ NE BIN
+3| ALM |Alarm detection A AlRA ~ 160t 40004 | SIU
SPA DVLA, MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (1: With alarm)
0 to FFFFH
bl5 b12 b8 b4 b0
E T D|M|M
R R VIH|L
R K L[,
| F |
Alarm BIN
+4| INH |detection TRKF — . 40001 | S/U
inhibition (0: Without tracking) 16bit
(1: With tracking)
't‘°°p ERRI, DVLI, MHI, MLI
ag i 0: Alarm enable
memory 1: Alarm inhibit
141 sy |setvalue RL to RH ~ |Real 0.0 u
+15 number
*161 by | Deviation (-110t0 110) 9 |Re 0.0 s
+17 number
22| gy |Engineening | 499999 10 999999 ~ |Real 100.0 U
+23 value upper limit number
24| |Engineering 549999 10 999999 . |Rea 0.0 U
+25 value lower limit number
+46 CT Real
—— < 32767 .
+47 CT | Control cycle 010999999 Note that AT s number 1.0 U
+50 DVL Deviation limit 010100 % Real 100.0 U
+51 value number
521 b | Gain 0 to 999999 . |Rea 1.0 U
+53 number
541 [Integral 0 to 999999 s |Red 10.0 u
+55 constant number
+56 D Derivative 0 t0 999999 s Real 0.0 U
+57 constant number
+58 ) Real
GW | Gap width 0to 100 % 0.0 U
+59 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Specified position | Symbol Name Recommended range ™ Unit | Data format St\?;ﬂzrd Store
©2+60 . Real
Loop tag +61 GG |Gap gain 0 to 999999 number 1.0 U
*2 N N
memory 621 \yp |MVinside (999999 to 999999) T 0.0 S
+63 operation value number
Loop tag ©+96
past value : — — Used by the system as a work area. — — — S
memory? ®[ +116
setvave™ | & E2 |[setvale -10t0 110 % |Red 0.0 U
+1 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

*3: The applications of the loop tag past value memory are indicated below.

Specified position Description

©2+96 | Control cycle counter initial preset flag

+97 | Control cycle counter

+102

+103 Bn1 (Last value)

+104

+105 PVn (Process value)
+106

+107 PVn1 (Last process value)
+108

+109 PVn2 (Process value before last)

+116 | Alarm detection 2 (ALM2)

pb15 b12 b8 b4

b0

N> Z
N> T Z

MHA2,MLA2
(0: Without ala
(1: With a_Iarm)

rm)

When control is to be started from the initial status, the data must be cleared with the sequence program.

*4: The set value (E2) becomes valid when the set value pattern (SVPTN) is set to "E2 is used".

When using the MV of the upper loop as the set value (E2), specify the device where the manipulated value (MV) of the upper loop is
set (offset + 12: MV).

When not using E2 as the set value, make sure to specify a dummy device.

(Special register SD1506 can be specified as a dummy device.)

(@)

Execution cycle (AT)

Set the execution cycle in SD1500 and SD1501 as real numbers.
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Processing contents
(1) SV setting processing
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(a) When the operation mode (MODE) is any of CAS, CCB and CSV
1) When the set value (E2) is specified, engineering value conversion is performed with the
following expression and then "(2) Tracking processing" is performed.

=1 t=x +R

2) When the set value (E2) is not specified, "(2) Tracking processing" is performed without
the engineering value conversion being performed.

(b) When the operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC, "(2) Tracking processing" is performed.

(2) Tracking processing
(a) The set value (SV) is converted reversely from the engineering value with the following
operation expression to calculate Svn'.

100

SV = RH—RL

X (SVa —RL)

(b) When all of the following conditions hold, tracking processing is performed.
1) The tracking bit (TRK) of the operation constant is 1.
2) The set value (E2) is used.
3) The operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC.

E2 = Svn'

(c) When the set value (E2) is the manipulated value (MV) of the upper loop, the tracking flag
(TRKF) of the alarm detection inhibition (INH) in the upper loop turns to 1.

(3) Gain (Kp) operation processing
(&) The deviation (DV) is calculated under the following condition.

Condition Operation expression
Forward operation (PN = 1) |DV = E1 — SVn'
Reverse operation (PN = 0) |DV = SVn' — E1

(b) The output gain (K) is calculated under the following condition.

Condition Operation expression
When |DV] = GW K= GG
. (1—-GG)xGW
When |DV| > GW K—l—T
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-] MELSEC—Q
(4) I-PD operation
I-PD operation is performed with the following operation expression.
Item Operation expression
When forward operation (PN = 1) |Bn1t+ ,\ADM%-:E-&,X {(PVn—2PVn-1+PVn2) — CT%DBM }
Bn
When reverse operation (PN = 0) [Bn1+ % X {— (PVn—2PVn1+PVn2) — CT%DBM }
. CT
When forward operation (PN = 1)  [Kex{==xDVa+ (PVa—PVn1)+ Bn}
BW (AMV) o
When reverse operation (PN = 0) [ KeX{==XDVa— (PVn —PVn1)+ Bn}

Kp: K X Gain (P), Mp: Derivative gain (MTD)
Ti: Integral constant (1), Tp: Derivative constant (D)

In the following case, however, note that special processing will be performed.
Condition

QnPHCPU/QNPRHCPU (First 5 digits | QnPHCPU/QnPRHCPU (First 5 digits
of the serial No. : 07031 or of the serial No. : 07032 or later)

Processing

Bn=0

(However, the loop
tag past value
memory is set.)

In either of the following cases 1, 2
1. Derivative constant (D) = 0 (To = 0)
2. Operation mode (MODE) is any of MAN, LCM and CMV

In any of the following cases 1, 2, 3 In any of the following cases 1, 2, 3

1. Integral constant (I) = 0 (Ti = 0)
2. When either of MHA or MLA error is
turned to 1

(MVP > MH) and (S xDV»>0)

3. When either of MHA or MLA error is
turned to 1
(MVP < ML) and (% X DVa< 0)

1. Integral constant (I) = 0 (Ti = 0)
2. When either of MHA2 or MLA2 is

turned to 1 -

(MVP > MH) and (%TXDVOO) T, XPW=0
3. When either of MHA2 or MLA 2 is

turned to 1

(MVP < ML) and (51 x DV+<0)

(5) Deviation check

A deviation check is made under the following condition and the result of the check is output to
DVLA of the alarm detection (ALM) and the deviation large alarm (BB1) of the block memory.

Condition Result

DVL < |DV| DVLA=BB1=1"
(DVL — DVLS) < |DV| = DVL DVLA = BB1 = Last value status hold ™

[DV| = (DVL — DVLS) DVLA = BB1 = 0

*1: When DVLI or ERRI in the alarm detection inhibition (INH) is set to 1, DVLA and BB1 show
0 since the alarm is prohibited.

(6) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.

A loop stop performs the following processing and terminates the S.IPD instruction.
1) BW is turned to 0.

2) DVLA of the alarm detection (ALM) is turned to O.
3) The operation mode (MODE) is changed to MAN.
4) BB1 of BB are turned to 0.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(7) Control cycle judgment".
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(7) Control cycle judgment
(a) If the specified control cycle is not reached, BW (AMV) is turned to 0 and the S.IPD
instruction is terminated.
(b) When the specified control cycle is reached, "(1) SV setting processing" is performed.

Error
« When an operation error occurs Error code: 4100
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9.6 Blend PI control (S.BPI)

Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
~ O _
@ | - O -
~ O ~
e -~ o -~

[Instruction symbol] [Execution condition]

Start contact
S.BPI }—{|—|S.BP||@|@|@|@|@}—{

Set data Description

Input data head device

Block memory head device

Operation constant head device

Loop tag memory head device

When set value (E2) is used: Set value head device
When set value (E2) is not used: Dummy device

® ®®®E®

*1: Special register SD1506 can be specified as a dummy device.

Functions

Performs BPI operation when the specified control cycle is reached.
Also performs SV setting processing, tracking processing, gain (Kp) operation processing and
deviation check at this time.
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Block diagram
The processing block diagram of the S.BPI instruction is shown below.

(The numerals (1) to (7) in the diagram indicate the order of the processing.)

RL, RH DV |GW, GG P,I,CT DVL, DVLS
E1
(1) 2) 3) 4) 5)
E2 . . Gain K L
(When SV setting Tracking operatio?] BPI operation Deviation >
used) processing processing processing check > BW
T
|
|
I
I
()] When in control :
cycle _ I R
CcT Control cycle > AND _T - BBI
judgment g |
® RUN(SPA=0) : |
| |
Loo = ! !
stopp STOP(SPA=1) When not in control cycle : :
judgment 1 |
| |
A | |
[ BW=0 [ :
: | :
|
L ©) | |
SPA Last BW | |
Loop stop ; :
MAN| processing |OFF | |
MODE - ——— = === | |
I |
[ | |
ERRINDVLIL - — - - 1 :
|
- |
DVLA ‘_______________________________________________________J
9-42 9-42
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Control data
(1) Data specified in S.BPI instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\‘j‘;gzrd Store
Input S Input value -999999 to 999999 T - u
data +1 number
©+0 Output value Real
- 0, —
1 BW (AMV) (-999999 to 999999) % number S
BB —
b15 b12 b8 b4 bo
Block B
memo B
Y +2 BB1 Deviation large 1 __|BIN - S
alarm 16bit
(0: Without alarm)
(1: With alarm)
©+0| by |Deviatoniarge 40 % |Red 2.0 U
+1 alarm hysteresis number
. 0: Reverse operation ~ |BIN
2| PN | Operaion mode 1: Forward operation 16bit 0 v
Tracking 0: Not trucked ~__|BIN
3| TRK it 1: Trucked 16bit 0 v
0to3
Operation b15 b12 b8 b4 b0
constant
Set value BIN
+4 | SNPTN pattern ~ | 16bit 3 v
* r *
Set value pattern "3 Set value used "
0: E2 is upper loop MV 0: E2 is used
1: E2 is not upper loop MV 1: E2is not used

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: Specify whether the set value (E2) is to be used or not.

*3: Specify whether the MV of the upper loop is to be used or not as the set value (E2).
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Specified position | Symbol Name Recommended range ™ Unit | Data format St\‘j‘;ﬂzrd Store
0 to FFFFH
bl5 b12 b8 b4 b0 BIN
©+1 | MODE | Operation mode clclclclelclaImMlLL]L — . 8 S/U
s|M[C|A|M|A|U|A|C|C|C 16bit
V| v|iB|B|B|S|T|N|C|A|M
0 to FFFFH
bl5 b12 b8 b4 b0
S DIM|M
P \L/ H|L BIN
+3| ALM |Alarm detection A AlRA ~ 160t 40004 | SIU
SPA DVLA, MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (1: With alarm)
0 to FFFFH
bl5 b12 b8 b4 b0
E T D|M|M
R R VIH|L
R K Ly
| F |
Alarm BIN
+4| INH |detection TRKF — . 40001 | S/U
inhibition (0: Without tracking) 16bit
Loop (1: With tracking)
tag ERRI, DVLI, MHI, MLI
memory 0: Alarm enable
1: Alarm inhibit
14 sy [ setvalue RL to RH ~ |Real 0.0 u
+15 number
*161 by | Deviation (-110t0 110) T 0.0 s
+17 number
22|y |Engineering | 999999 to 999999 ~ |Real 100.0 U
+23 value upper limit number
241 g |Engineening 999999 10 999999 . |Rea 0.0 U
+25 value lower limit number
+46 CT ~ Real
—— < 32767 .
+47 CT | Control cycle 010999999 Note that AT s number 1.0 U
+50 DVL Deviation limit 010100 % Real 1000 U
+51 value number
521 b | Gain 0 to 999999 . |Rea 1.0 U
+53 number
*541 ) |Integral 0 to 999999 s |Red 10.0 u
+55 constant number
+56 DV cumulative Real
SDV |value (999999 to 999999) % 0.0 S
+57 (3 DV) number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Specified position | Symbol Name Recommended range * Unit | Data format Standard Store
value
+
8| ow |Gapwidth 0to 100 9 |Red 0.0 U
Loop tag +59 number
*2
Memory 601 56 |Gapgain 0 to 999999 . |Rea 1.0 u
+61 number
Looptag |©2+96
past value : — — Used by the system as a work area. — — — S
Memory 2| +99
setvaiue® | €| E2 |setvaie -10t0 110 % |Red 0.0 u
+1 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

*3: The applications of the loop tag past value memory are indicated below.

Specified position Description
©2+96 | control cycle counter initial preset flag
+97 | Control cycle counter
+98 | CT » spv,
+99 | T

When control is to be started from the initial status, the data must be cleared with the sequence program.
*4: The set value (E2) becomes valid when the set value pattern (SVPTN) is set to "E2 is used".
When using the MV of the upper loop as the set value (E2), specify the device where the manipulated value (MV) of the upper loop is set
(offset + 12: MV).
When not using E2 as the set value, make sure to specify a dummy device.
(Special register SD1506 can be specified as a dummy device.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) SV setting processing
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(a) When the operation mode (MODE) is any of CAS, CCB and CSV
1) When the set value (E2) is specified, engineering value conversion is performed with the
following expression and then "(2) Tracking processing" is performed.

sy, — RH=RL

100 xXE2+RL

2) When the set value (E2) is not specified, "(2) Tracking processing" is performed without
the engineering value conversion being performed.

(b) When the operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC, "(2) Tracking processing" is performed.
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(2) Tracking processing
(a) The set value (SV) is converted reversely from the engineering value with the following
operation expression to calculate Svn'.

. _ 100 _

(b) When all of the following conditions hold, tracking processing is performed.
1) The tracking bit (TRK) of the operation constant is 1.
2) The set value (E2) is used.
3) The operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC.

E2 = Svn'

(c) When the set value (E2) is the manipulated value (MV) of the upper loop, the tracking flag
(TRKEF) of the alarm detection inhibition (INH) in the upper loop turns to 1.

(3) Gain (Kp) operation processing
(&) The deviation (DV) is calculated under the following condition.

Condition Operation expression
Forward operation (PN = 1) |DV = E1 — Svn'
Reverse operation (PN = 0) |DV = SVn' — E1

(b) The output gain (K) is calculated under the following condition.

Condition Operation expression
When |[DV] = GW K= GG
. (1—GG)xGW
When [DV| > GW K—l—T

(4) BPI operation

BPI operation is performed with the following operation expression.

Condition Operation expression

BW (AMV) Kex BT x (DVa+ ST xZDV)

Kp: K x Gain (P), BT: Execution cycle, Ti: Integral constant (),
> DVi: Cumulative value of DVn, DVn: Deviation

In the following case, however, note that special processing will be performed.

Condition

In either of the following cases 1, 2

1. Integral constant (I) = 0 (Ti = 0)

2. Either MLA or MHA of alarm
detection (ALM) is 1

CTT x2DVi=last value unchanged

CT CT
1. Integral constant (1) z 0 (Ti % 0) 5, XZDVi= - x (2DVi+DVn)
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Error

(5) Deviation check
A deviation check is made under the following condition and the result of the check is output to
DVLA of the alarm detection (ALM) and the deviation large alarm (BB1) of the block memory.

Condition Result
DVL < |DV| DVLA=BB1=1"
(DVL — DVLS) < |DV| = DVL DVLA = BB1 = Last value status hold ™
|DV| = (DVL — DVLS) DVLA = BB1 =0

*1: When DVLI or ERRI in the alarm detection inhibition (INH) is set to 1, DVLA and BB1 show

0 since the alarm is prohibited.
(6) Loop stop processing

(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.BPI instruction.
1) BW is turned to 0.
2) DVLA of the alarm detection (ALM) is turned to O.
3) The operation mode (MODE) is changed to MAN.
4) BB1 of BB are turned to 0.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(7) Control cycle judgment".

(7) Control cycle judgment
(a) If the specified control cycle is not reached, BW is turned to 0 and the S.BPI instruction is
terminated.
(b) When the specified control cycle is reached, "(1) SV setting processing" is performed.

« When an operation error occurs Error code: 4100
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9.7 Ratio (S.R)

Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
~ O _
@ | - O -
~ O ~
e -~ o -~

[Instruction symbol] [Execution condition]

Start contact
SR J—L}—¢|_|SRI@@I@I@@}—|
Set data Description

Input data head device

Block memory head device

Operation constant head device

Loop tag memory head device

When set value (E2) is used: Set value head device
When set value (E2) is not used: Dummy device

® ®®®e®

*1: Special register SD1506 can be specified as a dummy device.

Functions
Performs rate operation when the specified control cycle is reached.
Also performs operation mode (MODE) judgment, engineering value conversion, tracking
processing and change rate limiter processing at this time.

SPR —— SPR: Set value
Rn - F--o ~~ 7~ 7 Rn: Rate current value
- =4
I iy DR: Change rate limit value
R —_tor L--4
L - — 2 | I A
|

Control cycle
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Block diagram

The processing block diagram of the S.R instruction is shown below.
(The numerals (1) to (6) in the diagram indicate the order of the processing.)

RMIN, RMAX DR RN BIAS
E1
®) ) @ ® ¢
E2 . .
»| Engineering )
> Tracking Change rate ) .
When value : - Ratio operation
fjsed) conversion processing limiter P

v

BW

Other than CAS, CCB, CSV

CAS, CCB, CSV

(©)

Control cycle

(6)

CT Control cycle
judgment
4) RUN(SPA=0)
Loop STOP(SPA=1)
stop
judgment
+
I
I
I
! 4
SPA
Loop stop
MAN i
MODE - _____MAN processing

Mode judgment

When not in control cycle

Last BW

v
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Control data
(1) Data specified in S.R instruction

Specified position | Symbol Name Recommended range * Unit | Data format St\‘ggzrd Store
Input @) o Input value -999999 to 999999 9 |Red - u
data +1 number
Block @+ gy Outputvalue | (-999999 to 999999) 9 |RE - s
memory +1 number
s 0: Not trucked BIN
€+0| TRK |Tracking bit 1 Trucked ~ | 16bit 0 U
0to3
b15 b12 b8 b4 b0
Operation
constant Set value BIN
*1|SVPTN pattern ~ | 16hit 3 v
* r *
Set value pattern”® Set value used ?
0: E2 is upper loop MV 0: E2 is used
1: E2 is not upper loop MV 1: E2 is not used
0 to FFFFH
b15 b12 b8 b4 b0 BIN
©+1 | MODE Operation mode ciciC|CIC|IC|AM|L|LIL — . 8H S/IU
s|Mmlc|A|M|A|U|A|C|C|C 16bit
V|V|B|B|B|S|T|N|C|A|M
0 to FFFFH
bl5 b12 b8 b4 b0
s
A BIN
+3| ALM |Alarm detection || |* — . 40001 | SIU
Loop 16bit
tag SPA
memory 4 0: LOOp RUN
1: Loop STOP
14\ Spr | setvalue -999999 to 999999 — |Rea 0.0 u
+15 number
181 Bias |Bias -999999 to 999999 9% |Red 0.0 u
+17 number
+46 CT - Real
—~—- = 32767 .
+47 CT | Control cycle 010999999 Note that AT S number 1.0 U
*S0| pg |Changerate 44, 999909 — |Real 1000 | U
+51 limit value number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: Specify whether the set value (E2) is to be used or not.

*3: Specify whether the MV of the upper loop is to be used or not as the set value (E2).

*4: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Specified position | Symbol Name Recommended range * Unit | Data format St\?;ﬂzrd Store
©+52| Liax |Rate UPPer | ga0000 15 999909 — |Real 1000 | U
+53 limit value number
Looptag | +54] pyyy [Ratelower 1 599999 10 999999 . |Real 0.0 u
memory +55 limit value number
961 R, |Rawcument | 599999 10 999999) ~ |Redl 0.0 s
+57 value number
Loop tag ©2+96
past value : — — Used by the system as a work area. — — — S
memory %[ +99
setvalie® | €9 2 [setvalue -10t0 110 9% |Red 0.0 U
+1 number
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
*3: The applications of the loop tag past value memory are indicated below.
Specified position Description
©2+96 | Control cycle counter initial preset flag
+97 | Control cycle counter
+98
+99 Rn1 (Last value)
When control is to be started from the initial status, the data must be cleared with the sequence program.
*4: The set value (E2) becomes valid when the set value pattern (SVPTN) is set to "E2 is used".

When using the MV of the upper loop as the set value (E2), specify the device where the manipulated value (MV) of the upper loop is set
(offset + 12: MV).

When not using E2 as the set value, make sure to specify a dummy device.

(Special register SD1506 can be specified as a dummy device.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents

(1) Tracking processing
(&) When all of the following conditions hold, tracking processing is performed.
1) The tracking bit (TRK) of the operation constant is 1.
2) The set value (E2) is used.
3) The operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC.

100

B2 = RMAX—RMIN

x (SPR— RMIN)

(b) When the set value (E2) is the manipulated value (MV) of the upper loop, the tracking flag
(TRKF) of the alarm detection inhibition (INH) in the upper loop turns to 1.
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(2) Change rate limiter
In the change rate limiter, the following operation is performed and the result of the operation is
stored into the current rate value (Rn).

Condition Operation expression
(SPR — Rn) 2 DR Rn = Rn-14+ DR
(SPR — Rn) = — DR Rn = Rn-1 — DR
|SPR — Rn] < DR Rn = SPR

(3) Rate operation
Rate operation is performed with the following operation expression.

BW — __Rn—RMIN

= RMAX—RMIN LT BIAS

(4) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.R instruction.
1) BW retains the last value.
2) The operation mode (MODE) is changed to MAN.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(5) Control cycle judgment".

(5) Control cycle judgment
(a) When the specified control cycle is not reached, BW is retained and the S.R instruction is
terminated.
(b) When the specified control cycle is reached, "(6) Mode judgment" is performed.

(6) Mode judgment
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(&) When the operation mode (MODE) is any of CAS, CCB and CSV
1) When the set value (E2) is specified, engineering value conversion is made with the
following expression and then "(2) Change rate limiter" is performed.

_ RMAX—RMIN
SPR == 100 % E2 + RMIN

2) When the set value (E2) is not specified, "(2) Change rate limiter" is performed without
engineering value conversion being made.

(b) When the operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC, "(1) Tracking processing" is executed.

ERROR

* When an operation error occurs Error code: 4100
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MELSEC-Q
9.8 High/Low Limit Alarm (S.PHPL)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct JL I\ 2 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
& — o -
© ~ o ~
® — o -
®@ — O _
[Instruction symbol] [Execution condition]
| Start contact I
S-PHPL L | || ser. | & | ® | © | ©
Set data Description

) Input data head device

Block memory head device

©® Dummy device *

Loop tag memory head device

*1: Special register SD1506 can be specified as a dummy device.

Functions

Performs a high/low limit check on the input value (E1) and provides an alarm output.
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. ______________________________________________________________________________________________|] hﬂELjSEC}(?

Block diagram
The processing block diagram of the S.PHPL instruction is shown below.
(The numerals (1) to (5) in the diagram indicate the order of the processing.)

El

RL, RH LL HH PL PH HS DPL, CTIM PV
) Yy v v v
»| Engineering value reverse conversion @
Engineering
LL' HH PL" PH value
conversion
2 y i B v 7y
- Change rate >
» _’ L
Upper/lower limit check check BW
| T
Upper limit alarm : : t =: Positive—l—b:
Lower limit alarm : : > L__N;g_aﬁv;__ﬂ_r» i A —— % BB2
Upper uPperIimit alarm —+—p| : [—————————:—++ AND :
I I
Lower lower limit alarm—b: | | : : | :
I
A e Et L DV St it "~ BB3
_ I
5) RUN(SPA=0) : : : f-mom - JI__:_> AND : :
| | | |
P ! Lo Lol
Loop stop Lo o b bt
judgment ||STOP(SPA=1)i L————= Tt J|—1—> __L_:_1
[ P! I |AND| ! |
| e T Lo
? ! ' : I P! : P!
| Lot Lo P
SPA ittt Mt b it Ty -t
5 oy L IANDE
(5) v Loy r——j—+§ | ;!
| | | | | |
Loop stop BW | Lo | Lo Lo | |
processing OFF | | : | | — > ——|—4—I—T+—————> BB4
it B R N T ! AND|[ 11yl
S R
I
I REER
T T e I e e e ==
R AND| It
R RN
ERRINPHI [ ——-——=——————-——~ g | 'l::'L
J— | | | 1| >
_________________ A1 [ ! i
ERRINPLI | P! o ! l_i_:_t 13| OR -~ > BBL
ERRINAHI [~ ———==————=—f-—=- || R L
p— I
ERRINIO |——-————————————— oo o : NEREN
p— I (I ol
ERRINDPPIF———————————————— A o . L |
R — 1|
ERRINDPNIF ————————————=——— A ! N !
b I
S b by !
¢ ——————— —— - — - ——— = 4 | 1| |
| ! I
————————"—"—"——"—————— e — - —— by ! |
PLA [ ___________"T°° ] BEN
| ! I
HHA [~~~ ——————————— [T T T T b
- -t :|
«——— - ——— == e P
S D + B
4- - " -"-""-"-=-"-"-—-"-—--—-—" "l """ ———— e —_—— = 4
DPPA | |
:’ _________________ R |
__________________ e
DPNA @ ____ |
9-54 9-54
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Control data
(1) Data specified in S.PHPL instruction

Specified position | Symbol Name Recommended range * Unit | Data format St\‘j‘;ﬂzrd Store
Input @0l o Input value -999999 to 999999 o |Red - U
data +1 number
@+0f Outputvalue | (-999999 to 999999) 9 |Red - s
+1 number
BB —
BB1 | Alarm
BB2 ;2?:: limit
— b15 b12 b8 b4 b0
Block BB3 Lower limit BlB|[B|B|B
B|B|B|B|B
memory +2 alarm —— 5(4(3[2]1 BIN
Positive direction ~ | 16bit — S
BB4 | change rate (0: Without alarm)
alarm (1: With alarm)
Negative
BB5 | direction change
rate alarm
0 to FFFFH
b15 b12 b8 b4 b0 BIN
©>+1| MODE Operation mode g ﬁ g i ’\C,I i G x é é é ~ | 16bit 8H S/U
V|V|B|B|B|S|T|N|C|A|M
0 to FFFFH
b15 b12 b8 b4 b0
S H{L|P|P|D|D
P H{L|{H|L E ’F\" BIN
+3| ALM |Alarm detection A AATA[AAlA — | Jebit 40004 | S/U
SPA Other
0: Loop RUN (0: Without alarm)
Loop 1: Loop STOP (2: With alarm)
?gmow o 0to FFFFx
b15 b12 b8 b4 bo
E HIL|P|P B B
Alarm detection HiLIHIL BIN
R P|N —_
+4( INH inhibition | e 16bit 4000+ S/U
0: Alarm enable
1: Alarm inhibit
+10 PV | Process value (RL to RH) . |Rea 0.0 S
+11 number
*221 gy |Engineering | 999999 to 999999 — |Rea 100.0 U
+23 value upper limit number
*24| g |Engineering | 99999 to 999999 ~ |Read 0.0 U
+25 value lower limit number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Specified position | Symbol Name Recommended range ™ Unit | Data format St\‘zﬂzrd Store
©2+26 PH Upper limit alarm RL to RH _ |Real 1000 U
+27 set value number
+28 PL Lower limit alarm RL to RH _ |Real 0.0 U
+29 value number
+30 HH Upper upper limit RL to RH | Real 100.0 U
+31 alarm value number
Loop tag +32 LL Lower lower limit RL to RH _ |Real 0.0 U
memory 2 +33 alarm value number
+40 HS Upper/lower I|m|t 010 999999 % Real 00 U
+41 alarm hysteresis number
Change rate
+42 CTi™m _ Real
= 32767
+43 CTIM |alarm _ 0t0 999999 Note that AT = S | humber 0.0 U
Check time
44| pp | Change rate 0to 100 9 |Red 100.0 u
+45 alarm value number
Loop tag ©+124
past value : — — Used by the system as a work area. — — — S
memory 2 +127

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

*3: The applications of the loop tag past value memory are indicated below.

Specified position

Description

©2+124

Change rate monitor counter initial preset flag

+125

Change rate monitor counter

+126
+127

When control is to be started from the initial status, the data must be cleared with the sequence program.

Elnm

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) Engineering value reverse conversion
The following operations are performed to match the upper limit alarm value (PH), lower limit
alarm value (PL), upper upper limit alarm value (HH) and lower lower limit alarm value (LL)
ranges with the input value (E1).

100 _ ._ 100 _
PH'=pi—Rr X (PH—RL), PL' =i —r X (PL—RL)
100 _ . ___100 _
HH'= g X (HH—RL), L' = gagr X (LL—RL)
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(2) Upper/lower limit check

The upper/lower limit checks of the input value (E1) are made under the following conditions.

Check item Condition ALM BB2 BB3
E1> PH’ PHA =1" 1" —
Upper limit check ELI=PH —HS | PHA=0 0 —
Others PHA: Last value is status hold ™ Hold ™ _
E1<PL PLA=1"7 — 17
Lower limit check E1=PL'+HS | PLA=0 — 0
Others PLA: Last value is status hold " _ Hold
o E1> HH' HHA =17° _ —
gﬁ::kr Upper fimit E1<HH —HS | HHA = 0 *3 _ _
Others HHA: Last value is status hold — —
E1<LL LLA=1" - -
Lower lower limitcheck | E1=LL'4+HS | LLA=0 — —
Others LLA: Last value is status hold ™ _ _

*1: When PHI or ERRI in the alarm detection inhibition (INH) is set to 1, PHA and BB2 show 0 since the

alarm is prohibited.

*2: When PLI or ERRI in the alarm detection inhibition (INH) is set to 1, PLA and BB3 show 0 since the

alarm is prohibited.

*3: When HHI or ERRI in the alarm detection inhibition (INH) is set to 1, HHA show 0 since the alarm is

prohibited.

*4: When LLI or ERRI in the alarm detection inhibition (INH) is set to 1, LLA show O since the alarm is

prohibited.

(3) Change rate check

(&) A change rate check is performed for the time specified in CTIM.
The number of change rate checks to be made is found by the following expression.

_ CTim
AT

m varies from 1 to m.

However, when m = 0 (integer part), no processing is performed.
For example, when m = 4, the processing is performed as shown below.

(a) Zero time E1n — Eln4
(b) One time Eln+1—Eln
(c) Two time Eln+2 —Eln
(d) Three time Eln+3 —Eln

DPLI

 Eln+1,

(e) Four time Eln+4a —Eln

CTIM ]

~——> Execution cycle
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(b) The change of the input data is compared with the change rate alarm value (DPL) in each
execution cycle (AT).

Check item Condition ALM BB4 BB5
Eln:m— Eln = DPL DPPA=1" 1t —
Others DPPA =0 0 —
Change rate check 2 =
Elnim— Eln é — DPL DPNA =1 — 1
Others DPNA =0 — 0

*1: When DPPI or ERRI in the alarm detection inhibition (INH) is set to 1, DPPA and BB4 show 0 since

the alarm is prohibited.
*2: When DPNI or ERRI in the alarm detection inhibition (INH) is set to 1, DPNA and BB5 show 0 since

the alarm is prohibited.

(4) Engineering value conversion
Engineering value conversion is made with the following expression.

RH—RL
= X
PV 100 E1+RL

(5) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.PHPL instruction.
1) Engineering value reverse conversion is performed with the following expression.

100

BW = RH—RL

x(PV —RL)

2) BB1 to BB5 of BB are turned to 0.
3) DPNA, DPPA, LLA, HHA, PLA and PHA of the alarm detection (ALM) are turned to O.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs (1) Engineering value reverse conversion".

Error
* When an operation error occurs Error code: 4100
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MELSEC-Q
9.9 Lead-Lag (S.LLAG)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© ~ O _
@ | - O -
@ ~ O ~

[Instruction symbol] [Execution condition]

| Start contact
S.LLAG | | |  sue | @ | @ | © | @ }—{

Set data Description
) Input data head device
Block memory head device
©® Operation constant head device
Local work memory head device

Functions
Performs lead-lag operation according to the lag time and lead time settings of the operation
constants and the actuating signal (el).

Output Value (BW) N T2>T1

Lea-lag compensation

., | AATes |

1+T1S

Input Value (E1)

Output Value (BW)

; T2<T1
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Control data
(1) Data specified in S.LLAG instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\i:lﬂzrd Store
@0l Input value | -999999 to 999999 9 |Red - U
+1 number
b15 b12 b8 b4 bo
e
Input 1
d )
ata 2] et Actuatlng - BIN. - U
signal . . 16bit
0: With lead-lag compensation
1: Without lead-lag compensation
Block @+l oy Output value | (-999999 to 999999) 9 |Re - s
memory +1 number
. @) Delay ime |0 to 999999 s |Red 1.0 U
Operation +1 number
constant
21 1, |Leadtime 0 to 999999 s |Red 1.0 U
+3 number
+
Local WOIZK 0 Eln1 Last Input Used by the system as a work area. _ |Real — S
memory +1 value number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: When control is to be started from the initial status, the data must be cleared with the sequence program.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
The S.LLAG instruction instructs the following operation.

Condition BW (Output value)
1
el = 0 BW = 5147 % {T2 % (E1 — Eln1)+ T: X (BW Last value) + AT X E1}
However, when T:+ AT = 0, BW = 0
el=1 BW = E1 (Input value is output unchanged)
Error
* When an operation error occurs Error code: 4100
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9.10 Integral (S.1)

Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct JL I\ 2 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© ~ O _
@ | - O -
@ ~ O ~

[Instruction symbol] [Execution condition]
| Start contact

s L o s T8 8]

Set data Description
) Input data head device
Block memory head device
©® Operation constant head device
Dummy device *

*1: Special register SD1506 can be specified as a dummy device.

Functions
Performs integral operation according to the operation control signal (el).
Input Value (E1) Output Value (BW)
—> L —>
TS
t t
9-61 9-61
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Control data
(1) Data specified in S.I instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\zr:lﬂzrd Store
&0l Input value | -999999 to 999999 — |Readl - U
+1 number
b15 b12 b8 b4 bo
:jnput g
ata Operation ~ |BIN -
+2 el control signal 16bit v
0: With integral operation
1: Without derivative operation
Block @l gy Output value | (-999999 to 999999) _ |Real - s
memory +1 number
. @l Integral time | 0 to 999999 s |Red 1.0 U
Operation +1 number
constant +2 Ys Output initial -999999 to 999999 _ |Real 0.0 U
+3 value number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
The S.l instruction performs the following operation.

Error

el T BW
0 £0 BW =Yx =A_|_—T><E1+Yn-1

0 0 BW = Yn1

1 — BW = Ys

E1: Current input value, AT: Execution cycle, Yn: Current output value, Yn-1: Last output value

« When an operation error occurs

Error code: 4100
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9.11 Derivative (S.D)

Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
(System, user) File direct JL I\ 2 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© ~ O _
@ | - O -
@ ~ O ~

[Instruction symbol] [Execution condition]

Start contact
sD J_|_| /] ;s.ol@|@|@|@}—{

Set data Description
S) Input data head device
Block memory head device
® Operation constant head device
Local work memory head device

Functions
Executes derivative operation according to the operation control signal (el).

Input Value (E1) Output Value (BW)

—> Ts —>
1+TS
N
t |/ t
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Control data
(1) Data specified in S.D instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\zr:lﬂzrd Store
@0l Input value | -999999 to 999999 . |Real - u
+1 number
b15 b12 b8 b4 bo
e
Ian:Ut O i ' BIN
ata peration - -
*2 el control signal 16bit U
0: With derivative operation
1: Without derivative operation
Block @+l oy Output value | (-999999 to 999999) . |Real - s
memory +1 number
. ©+01 1| berivative time | 0 to 999999 s |Red 10 | U
Operation +1 number
constant initi
2] yg | Qutbutinitial | 999999 10 999999 . |Real 0.0 U
+3 value number
" -
Local wo*rZK 0 Eln1 Last input Used by the system as a work area. _ |Real — S
memory +1 value number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: When control is to be started from the initial status, the data must be cleared with the sequence program.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
The S.D instruction performs the following operation.

el BW
__ T _
o BW = 57 X (Yn1 — Elna+E1)
Note that T + AT = 0, BW = 0.
1 BW = Ys

E1: Current input value, AT: Execution cycle, Yn: Last output value, Yn-1: Last output value

Error
« When an operation error occurs Error code: 4100
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9.12 Dead Time (S.DED)

Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
~ O _
@ | - O -
~ O ~

[Instruction symbol] [Execution condition]

| Start contact
S.DED | | | {S.DED@|@|@|@}_{

Set data Description
) Input data head device
Block memory head device
€ Operation constant head device
Local work memory head device

Functions
Outputs the input value (E1) with a delay of dead time according to the setting of the operation

control signal (el).
SN

E1,Y1 SN
I

I I 1 1 I
I I 1 1
I I 1 I
1 1 1 1 1
I 1 1 1 1
I I I 1 1 I
I I I 1 1 I
I I 1 1 I
I 1 1 1 1 1
e e Lo ____ 1 - 1
I [ I 1 1 I
I I I 1 1 I
I I I 1 1 I
I 1 1 1 1 1
[ r---—--77— T- - -~ 2 1 I
I I I 1 1 I
I I I 1 1 I
[ e R 1 1 !
I I I 1 1 I
Ys Lt ; T ; ) 1 | | 1
, ST1 | ST2 | ST3 | ST4 ., ST5 | ST6 . ST7 |
—|‘ i i i i i i l—:
el | y 7 T T y y i
I I 1 1 I
5514‘ i : T T T T T
I 1 1 1 1 1 1 1
I 1 1
i i i
: ! | )
| i i SN2§
I 1 1
o L SN3
Dead time table
SN: Sampling count E1: Input value

ST: Data collection interval  Ys: Output initial valuel
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Control data

(1) Data specified in S.DED instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\;ﬂzrd Store
©+0| g1 |inputvalue  |-999999 to 999999 — |Real — U
+1 number
b15 b12 b8 b4 bo
Input g
data Operation BIN
*2 el control signal 16bit U
0: With dead time
1: Without dead time
@401 by | ouputvalue | (999999 to 999999) — |Red — S
+1 number
BB —
b15 bl2 b8 b4 bo
Block B
memo B
i +2| | 5o, |Data 1 | |BIN B S
sufficiency bit 16bit
(0: Data sufficiency)
(1: Data insufficiency)
©@+0] o |Datacollection | g96999 Note that ok < 32767 s |Red 10| U
+1 Interval AT number
Sampling _ |BIN
+2| SN count 0to 48 16bit of U
Bl v |Outeutinital ] 599999 1o 999999 — |Red 00| U
+4 value number
Operation b b b
constant b15 b1z 8 4 o0
c
6 BIN
G
+5| OCHG g“t.fcuﬁ.n — |seni o| u
witching 0: E1 when el turned from 1 to O is output up :
to SN times.
1: Ys s output up to SN times.
Last value
@+0 input (e1")
+1 Cycle counter
Dead time
+2 table number
of stored data
Local +3 Dead time
work +4 — table 1 Used by the system as a work area. — — — S
memory +5 Dead time
+6 table 2
+2SN
+1 Dead time
+2SN table SN
+2
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: When control is to be started from the initial status, the data must be cleared with the sequence program.
(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.
9-66 9-66
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Processing contents

(1) The S.DED instruction performs the following operation.

el OCHG Dead time BW
1 0/1 None E1l
L.Jp to SN E1 when el turns from 1 to O
0 times
;?\Ittiirn:k;zn Oldest data ™
1—0 ST X SN Ub to SN
. P Ys
1 times
Later than Oldest data ™
SN times
0—0 0/1 ST x SN | Oldest data™

*1: The oldest date is the E1 after the SNth time.

* When the dead time table date is not filled, BB1 is turned 1.
*When SN = 0, BB1 = 0 and BW = E1.

Error

« When an operation error occurs
« When the sampling count is other than 0 to 48

Error code: 4100
Error code: 4100
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9.13 High Selector (S.HS)

Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
data (System, user) File direct Jo .\ 2 function reqister Constant Other
. register . module 9 K, H
Bit Word Bit Word UG Zn
® | - O -
© ~ O _
@ | - O -
@ ~ O ~
[Instruction symbol] [Execution condition]
| Start contact
s L {5 [® [ ® 66}
Set data Description
) Input data head device
Block memory head device
S Dummy device
Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Outputs the maximum value of the input values 1 (E1) to n (En).




9 CONTROL OPERATION INSTRUCTIONS

Control data

(1) Data specified in S.HS instruction

Specified position | Symbol Name Recommended range * Unit | Data format St\zr:lﬂzrd Store
BIN
&+0| n Input count 1t0 16 ~ |1ebit — U
+1
+2 E1 |Inputvalue 1
Input +3
data +a| E2 |Inputvalue 2 |.999999 to 999999 ~ |Real B U
] number
+2n-1
+2n En Input value n
Block ©+0 BW | Output value | (Maximum value of E1 to En) — |Rea — S
memory +1 number
+2 BB —
bl5 b12 bs b4 b0
B|/B|/B|B|B|B|B|[B|B|B|B|(B|(B|B|B|B
B/B|B|B|B|B|/B|B|B|B|B|B|B|B|B|B
BB1 16(15|14|13|12|11|10|/9|8|7|6|5|4 (3|2 |1
to Output ~|BIN N s
BB16 selection (0: The corresponding input value is not 16bit
the maximum value)
(1: The corresponding input value is the
maximum value)
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
Processing contents
(1) High selector processing
The maximum value of the input values 1 (E1) to n (En) is stored into BW.
Also, any of BB1 to BB16 of BB corresponding to the maximum value is turned to 1.
Input value E16 E15 E1l4 to E2 El
Bit turned to 1 at maximum value BB16 BB15 BB14 to BB2 BB1

Error

(a) If there are two or more maximum values, the bits corresponding to the maximum values
are all turned to 1.

(b) If there is only one input
1) When only E1 is used as the input value
* El is stored into BW.
* BB1 of BB is turned to 1.
* BB2 to BB16 of BB are turned to 0.

2) Only one of E2 to E16 is used as the input value
 The input values of E2 to E16 and the data of E1 are used to perform processing.

« When an operation error occurs Error code: 4100
« When not 1 = number of inputs (n) = 16 Error code: 4100
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9.14 Low Selector (S.LS)

Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
(System, user) File direct JL I\ 2 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© ~ O _
@ | - O -
@ ~ O ~

[Instruction symbol] [Execution condition]
| Start contact

sLs J_|_| |} }s.Ls|@|@|@|@}—{

Set data Description
S) Input data head device
Block memory head device
) Dummy device
Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Outputs the minimum value of the input values 1 (E1) to n (En).
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Control data

(1) Data specified in S.LS instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\zr:lﬂzrd Store
BIN
&+0| n Input count 1t0 16 16hit U
+1
+2 E1l Input value 1
Input +3
data E2 Input value 2
+4 -999999 to 999999 — |Red — U
] - ] number
+2n-1
+2n En Input value n
-+ -
0 BW | Output value (Minimum value of E1 to En) _ |Rea — S
+1 number
+2 BB —
b15 bl2 b8 b4 bo
B|B|B|B|B|B|B|B|B|B|B|B|B|B|B|B
Block B|B|B|B|/B|B|B|B|B|B|B|B|B|B|B|B
16(15(14|13|12|11{10| 9 | 8|7 |6|5|4 |3 |21
memol
i Bt?)l Output ~ |BIN - s
BB16 selection (0: The corresponding input value is not the 16bit
minimum value)
(1: The corresponding input value is the
minimum value)

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents

Error

(1) Low selector processing
The minimum value of the input values 1 (E1) to n (En) is stored into BW.
Also, any of BB1 to BB16 of BB corresponding to the minimum value is turned to 1.

Input value E16 E15 El4 to E2 El
Bit turned to 1 at minimum value BB16 BB15 BB14 to BB2 BB1

(a) If there are two or more minimum values, the bits corresponding to the minimum values are
all turned to 1.

(b) If there is only one input
1) When only E1 is used as the input value
« E1 is stored into BW.
* BB1 of BB is turned to 1.
* BB2 to BB16 of BB are turned to 0.
2) Only one of E2 to E16 is used as the input value
 The input values of E2 to E16 and the data of E1 are used to perform processing.

« When an operation error occurs Error code: 4100
« When not 1 = number of inputs (n) = 16 Error code: 4100
9-71
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MELSEC-Q
9.15. Middle Value Selection (S.MID)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct JL I\ 2 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
! o ! o UZAGL3
® | - O -
© — O _
@ | - O -
®@ — O _
[Instruction symbol] [Execution condition]
| Startlc?ntact I
SMID | | | L svo | @ | @ | @ | @
Set data Description

) Input data head device

Block memory head device

©® Dummy device "

Dummy device *

*1: Special register SD1506 can be specified as a dummy device.

Functions

Outputs the middle value between the maximum value and minimum value among the input value

1 (E1) to input value n (En).
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Control data
(1) Data specified in S.MID instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’:\:lﬂgrd Store
BIN
&+0| n Input count 1t0 16 ~ | 16bit — U
+1
+2 E1l Input value 1
Input +3
E2 Input value 2
data +4 P -999999 to 999999 — |Red — u
number
+2n1
2, En Input value n
Block @+0 BW | Output value (I\/_IleIe value between maximum value and | Real - S
memory +1 minimum value) number
+2| BB —
b15 bl12 bs b4 b0
B|(B/B|B|B/B/B/B|B|B/B|B|B|B|B|B
B|/B|B|B|B|B|B|B|B|B|B|B|B|B|B|B
BB1 16(15(14|13|12|11(10| 9 | 8|7 |6[5|4|3|2|1
to Output _|BIN B S
selection (0: The corresponding input value is not the 16bit
BB16 .
middle value)
(2: The corresponding input value is the
middle value)
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
Processing contents
(1) Middle value selector processing
The middle value of the input values 1 (E1) to n (En) is stored into BW.
Also, any of BB1 to BB16 of BB corresponding to the middle value is turned to 1.
Input value E16 E15 El4 to E2 El
Bit turned to 1 at middle value BB16 BB15 BB14 to BB2 BB1

(a) If there are an even number of inputs, the smaller value of the middle values is stored.

(b) If there are two or more middle values, the bits corresponding to the middle values are all
turned to 1.
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Remark

The middle value is selected as described below.

1) The input value 1 (E1) to input value n (En) are rearranged in order of increasing value.

(If there are the same input values, they are arranged in order of increasing input number.)
2) The middle value among the rearranged values is selected.

Example) When the input data are 2, 5, 1, 4 and 3, the middle value is selected as described
below.

Input data Rearranged data

El1| E2 | E3 | E4 | E5 | Rearrangement E3 | E1

»

E5 | E4 | E2
2|5l 1]a]3 " l1l2]3]a]s

In the above case, the middle value is "3" and BB5 turns to 1.

Error

* When an operation error occurs

Error code: 4100
« When not 1 = number of inputs (n) = 16

Error code: 4100
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MELSEC-Q
9.16 Average Value (S.AVE)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
(System, user) File direct JL I\ 2 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© — O _
@ | - O -
@ — O _
[Instruction symbol] [Execution condition]
| Start Ictl)ntact I
S.AVE | | | [ sae | @ | @ | & | @
Set data Description

S) Input data head device

Block memory head device

® Dummy device "

Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Calculates and outputs the average value of the input value 1 (E1) to n (En).
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Control data
(1) Data specified in S.AVE instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\i:lﬂzrd Store
€)+0 n Input count 1to 16 — ?(lilt\)lit — U
+1
+2 El Input value 1
Input 13
dat: E2 Input value 2
ata +4 P -999999 to 999999 — |Red — u
; . - number
+2n1
2, En Input value n
©
Block ©-0 BW | Output value (Average value of E1 to En) _ |Rea — S
memory +1 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents
(1) Calculation of average value
The average value of the input value 1 (E1) to n (En) is calculated.
As the denominator (N), the value specified as the number of inputs (n) is used.

_ E1+E2+E3+---- En

BW N
Error
« When an operation error occurs Error code: 4100
» When not 1 = (number of inputs (n)) = 16 Error code: 4100
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MELSEC-Q
9.17 High/Low Limiter (S.LIMT)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct Jo 2\ 2 function . Constant
data register module register K H Other
Bit Word Bit Word UG Zn
® ~ 0 -~
@ - O —
) - o -
@ — O _
[Instruction symbol] [Execution condition]
| Start contact I
S.LMT | |} | st | 5) ‘ (%) | @ | ()
Set data Description
) Input data head device
Block memory head device
€ Operation constant head device
Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions

The upper and lower limit limiter is applied to the output value by adding a hysteresis.

BW

HILMT|E - - - - -

HILMT—HS1| - - - - - -

LOLMT LOLMT+ HS2

I
|
|

-------- +------4LOLMT
Upper limit alarm :
I

HILMT—HS1

7777777 LOLMT+HS2

i

1
1
1
BB1 1
1
1

Lower limit alarm_Ti
BB2

X1
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Control data
(1) Data specified in S.LIMT instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\z/a;lﬂzrd Store
Input &0, Inputvalue  |-999999 to 999999 9 |Red - u
data +1 number

@+0] 5 Output value | (-999999 to 999999) o |Red - s
+1 number
BB —
- 15 b12 b8 b4 b0
Block BB1 Upper limit > )
memory alarm B|B
+2 201 ~ |BIN - S
o 16bit
pgp | Lower limit (0: Without alarm)
alarm (1: With alarm)
@40 Ly [UPPELImIt 1 566000 10 999909 9% |Real 1000| U
+1 value number
. 2| Loumr | Lowerlimit 1 599999 10 999999 9% |Red 00| U
Operation +3 value number
constant +4 HS1 Upper I|m|t 0 t0 999999 % Real 0.0 U
+5 hysteresis number
6| pgp |Lowerlimit 445 999999 9% |Red 00| U
+7 hysteresis number
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: Make setting to satisfy HILMT = LOLMT.
Processing contents
(1) The S.LIMT instruction performs the following operation.
Condition BW BB1 BB2
El = HILMT HILMT 1 0
(LOLMT + HS2) < E1 < (HILMT — HS1) El 0 0
EL=LOLMT LOLMT 0 1
Other than above (hysteresis section) El Last value Last value
Error
* When an operation error occurs Error code: 4100
*When HS1<0orHS2<0 Error code: 4100
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MELSEC-Q
9.18 Variation Rate Limiter 1 (S.VLMT1)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
& O —
~ O _
® O _
~ O ~
[Instruction symbol] [Execution condition]
| Start contact I
S.VLMT1 | [ |  svwn1 | & | & | & | @&
Set data Description
&) Input data head device
Block memory head device
©® Operation constant head device
Dummy device ™
*1: Special register SD1506 can be specified as a dummy device.
Functions
Limits the varying speed of the output value.
Input Input
Hysteresis Hysteresis
: t : t
| I I I
Output : : Output : :
] Al e B | BB2
0 BB1 0
! BW
| BW
t t
(Positive Direction) (Negative Direction)
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Control data
(1) Data specified in S.VLMTL1 instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\:lﬂgrd Store
Input &0/, Inputvalue | -999999 to 999999 9 |Red - U
data +1 number

+
Olgw  |outputvalue |(-999999 to 999999) 9 |RE - s
+1 number
BB —
bl5 b12 b8 b4 b0
B|B
iti B|B
Block P.OS“'Ye 2|1
memory BB1 |direction
+2 restriction alarm (0: Without alarm) o BII;I_ - s
(1: With alarm) 16bit
Negative
BB2 |direction
restriction alarm
Positive
©0|y, direction limit | 0 to 999999 ois | R 1000| U
+1 number
value
Negative
212 direction limit | 0 to 999999 ois | R 1000| U
. +3 number
Operation value
constant 4 Positive Real
HS1 direction 0 to 999999 % 0.0 U
+5 . number
hysteresis
Negative
*®lhs2 | direction 0 to 999999 9 |Red 00| U
+7 . number
hysteresis

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) The S.VLMT1 instruction performs the following operation.

Input (E1 — BW) BW BB1 BB2
Positive (E1 — BW) = (V1 X AT) BW = BW + V1 X AT 1 0
direction (E1 — BW) < (V1 X AT — HS1) |BW = E1 0 0
When E1 = BW | Others BW = E1 Last value | Last value
Negative (BW — E1) = (V2 X AT) BW = BW — V2 X AT 0 1
direction (BW — E1) < (V2 X AT — HS2) [BW = E1 0 0
When E1 <BW | Others BW = E1 Last value | Last value
Error
* When an operation error occurs Error code: 4100
*When HS1 < 0orHS2<0 Error code: 4100
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MELSEC-Q
9.19 Variation Rate Limiter 2 (S.VLMT?2)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit word | €9t Bit Word | module Zn K.H
UL \GL .
© | O -
© ~ O _
o | S B
@ ~ O ~

[Instruction symbol] [Execution condition]
| Start contact

swre [ s [ § |
Set data Description
) Input data head device
Block memory head device
©® Operation constant head device
Dummy device *

*1: Special register SD1506 can be specified as a dummy device.

—— Input value E1

— ~— ~ Output value BW

Functions
Limits the varying speed of the output value.
E1(BW) N
\
BB1
9-81
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Control data
(1) Data specified in S.VLMT2 instruction

Standard

Specified position | Symbol Name Recommended range ™ Unit | Data format value Store
Input @) o Input value -999999 to 999999 9 |RE - u
data +1 number

@+l gy Output value | (-999999 to 999999) 9 |Red - s
+1 number
BB —
» N b15 b12 b8 b4 bo
Block Positive direction BB
memory BBL restriction alarm B|B
+2 21 ~ |BIN - S
Negative _ 16Bit
BB2 | direction (o: W!thout alarm)
restriction alarm (1: With alarm)
Positive
@401 \1 |direction limit | 0to 999999 %is | e 1000 | U
+1 number
value
Negative
21 w2 |direction limit |0 to 999999 %is | Rea 1000 | U
. +3 number
Operation value
constant +a Positive Real
HS1 |direction 0 to 999999 % 0.0 U
+5 . number
hysteresis
Negative
*®1 hs2 |direction 0 to 999999 9 |Rea 0.0 u
+7 . number
hysteresis
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.
Processing contents
(1) The S.VLMT2 instruction performs the following operation.
Condition BW BB1 BB2
Positive direction (EL — BW) = (Vi AT) BW = BW 1 0
E1l — BW)<(V1X AT — HS1) | BW = E1 0 0
When E1 = BW ( )<( )
Others BW = BW Last value Last value
Neoative directi (BW — E1) = (V2% AT) BW = BW 0 1
egative direction
BW — E1) <(V2X AT — HS2) | BW = E1 0 0
When E1 < BW ( )<( )
Others BW = BW Last value Last value
Error
* When an operation error occurs Error code: 4100
*When HS1<0orHS2<0 Error code: 4100
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MELSEC-Q
9.20 2-position ON/OFF (S.ONF2)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit word | €9t Bit Word | module Zn K.H
UL \GL2
& ~ O N
© ~ O _
® ~ O _
@ ~ O ~
& ~ O —

[Instruction symbol] [Execution condition]

Start contact
sz [ |—F{som (9 [ 6 ® 66
Set data Description

) Input data head device

Block memory head device

€ Operation constant head device

Loop tag memory head device

® When set value (E2) is used: Set value head device

When set value (E2) is not used: Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Performs 2-position ON/OFF control (ON/OFF of one contact) when the specified control cycle is
reached.
Also performs SV setting processing, tracking processing, MV compensation and MV output
processing at this time.
9-83 9-83
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Block diagram
The processing block diagram of the S.ONF2 instruction is shown below.
(The numerals (1) to (7) in the diagram indicate the order of the processing.)
RL, RH HSO | DV MV
E1 ,_T
) &) @ vy @)
E2 R
SV setting Tracking MV >
(When processing processing compensation MV output BW
used) >
5
) When in control 2
cycle 2-position -
CcT Control cycle —® ON/OFF > BBL
judgment control
®) RUN(SPA=OI) \é;//rglin not in control
MAN, CMB, CMV, LCM
Loop STOP(SPA=1) Mode
stop judgment
judgment
X Other than MAN, CMB, CMV, LCM
|
|
|
! (6)
SPA - Last BW
Loop stop
MODE - ——————_______MAN| processing
9-84
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Control data
(1) Data specified in S.ONF2 instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\(;l;ﬂzrd Store
mputdata | S| E1 | nputvalue -999999 to 999999 % |Red — u
+1 number
@401 gy | outputvalue | (099999 to 990099) % |Red — s
+1 number
BB —
b15 bl12 b8 b4 b0
Block B
memory B
+2 ) 1 BIN
BB1 | Operation result ~ | 16bit — S
(0: |BW|<50%)
(1: |BW|=509%)
. 0: Reverse operation ~ |BIN
@+0| PN Operation mode 1: Forward operation 16bit 0 U
L 0: Without tracking ~|BIN
1| TRKJTrackingbit 1\ tracking 16bit 0 U
Oto3
b15 b12 b8 b4 bo
Operation
constant
Set value BIN
2| SVPTN pattern 16bit 3 v
—
Set value pattern " Set value used 2
0: E2 is upper loop MV 0: E2 is used
1: E2 is not upper loop MV 1: E2 is not used
0 to FFFFH
b15 b12 b8 b4 b0 BIN
©+1 | MODE | Operation mode clclcfclcc]AaIMIL]LTL — . 8 S/U
s|M[c|A|M|A|U|Aa|C|c|C 16bit
V|v|iB|B[B|S|T[N|C|A|M
Loop 0 to FFFFH
tag b15 b12 b8 b4 b0
*4 S
memory P
. A BIN
+3| ALM |Alarm detection ~ | 16bit 4000+ S/U
SPA
0: Loop RUN
1: Loop STOP

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: Specify whether the set value (E2) is to be used or not.

*3: Specify whether the MV of the upper loop is to be used or not as the set value (E2).

*4: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Specified position | Symbol Name Recommended range ™ Unit | Data format St\?;ﬂzrd Store
0 to FFFFH
b15 b12 b8 b4 bo
T
K
Alarm detection BIN
F —
©@+4| INH inhibit 16Bit 40001 | S/MU
TRKF
(O: Without tracking)
(2: With tracking)
+12 MV Manipulated 1010 110 % Real 00 S/U
+13 value number
141 sv | setvalue RL to RH _ |Rea 0.0 u
Loop tag +15 number
memory 16 Real
DV |Deviation (110 to 110) o | oA 0.0 s
+17 number
181 Hso  |Hysteresis 0 to 999999 _ |Read 0.0 U
+19 number
*221 gy |Engineering | 999999 1o 999999 _ |Rea 1000 | U
+23 value upper limit number
*24) g |Engineering | 499999 to 999999 ~ |Rea 0.0 U
+25 value lower limit number
+46 cT Real
— < 32767
+a7 CT Control cycle 010999999 Note that AT = S number 1.0 U
Loop tag +96
past value — — Used by the system as a work area. — — — S
memory %2 | +97
setvaie | €0 £2 | setvalue -10t0 110 9 |Red 0.0 U
+1 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

*3: The applications of the loop tag past value memory are indicated below.

Specified position Description
©2+96 | Control cycle counter initial preset flag
+97 | Control cycle counter
When control is to be started from the initial status, the data must be cleared with the sequence program.
*4: The set value (E2) becomes valid when the set value pattern (SVPTN) is set to "E2 is used".
When using the MV of the upper loop as the set value (E2), specify the device where the manipulated value (MV) of the upper loop is set
(offset + 12: MV).
When not using E2 as the set value, make sure to specify a dummy device.
(Special register SD1506 can be specified as a dummy device.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.
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Processing contents
(1) SV setting processing
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(a) When the operation mode (MODE) is any of CAS, CCB and CSV
1) When the set value (E2) is specified, engineering value conversion is performed with the
following expression and then "(2) Tracking processing" is performed.

SVn

ZMsz_i_RL
100

2) When the set value (E2) is not specified, "(2) Tracking processing" is performed without
the engineering value conversion being performed.

(b) When the operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC, "(2) Tracking processing" is performed.

(2) Tracking processing
(a) The set value (SV) is converted reversely from the engineering value with the following
operation expression to calculate Svn'.

._ 100
SV = RA—RL

x(SVa—RL)

(b) When all of the following conditions hold, tracking processing is performed.
1) The tracking bit (TRK) of the operation constant is 1.
2) The set value (E2) is used.
3) The operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC.

E2=S8vVn'

(c) When the set value (E2) is the manipulated value (MV) of the upper loop, the tracking flag
(TRKF) of the alarm detection inhibition (INH) in the upper loop turns to 1.

(3) MV compensation
After the deviation (DV) is calculated from the input value (E1) and the set value after tracking
processing (SVn'), the MV compensation value (MV') is calculated.
(a) Calculation of deviation (DV)
The deviation (DV) is calculated under the following condition.

Condition DV
Forward operation E1l — sSvn’
(PN =1)

Reverse operation Svn' — E1
(PN = 0)

(b) Calculation of MV compensation value (MV")
The MV compensation value (MV")is calculated under the following condition.

Condition MV’
DV = HS0 100%
DV = — HS0 0%
— HSO <DV <HS0 Last value (BW value)
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Error

(4) MV output

The manipulated value (MV(BW)) is calculated under the following condition.

Condition BW
CMV, MAN, CMB, LCM BW = MVn
BW = MV’
CSV, CCB, CAB, CAS, AUT, LCC, LCA MVn = BW

(5) 2-position ON/OFF control
BBL1 of BB is output under the following condition.

Condition BB1
[BW| = 50% 1
|BW| < 50% 0

(6) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.ONF2 instruction.
1) BW and BBL1 retain the last values.
2) The operation mode (MODE) is changed to MAN.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(7) Control cycle judgment".

(7) Control cycle judgment
(a) If the specified control cycle is not reached
1) When the operation mode (MODE) is any of CSV, CCB, CAB, CAS, AUT, LCC and
LCA, BW is retained and the S.ONF2 instruction is terminated.
2) When the operation mode (MODE) is any of MAN, CMB, CMV and LCM, BW is made
equal to MV and the processing of "(5) 2-position ON/OFF control" is performed.

(b) If the specified control cycle is reached, "(1) SV setting processing" is performed.

« When an operation error occurs Error code: 4100
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MELSEC-Q
9.21 3-position ON/OFF (S.ONF3)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit word | e9ster Bit Worg | Medule Zn K. H
UL \GL .
© | - ® -
© ~ O _
@ | - ® -
@ ~ O ~
@ | - ® -

[Instruction symbol] [Execution condition]

Start contact
sows [ I {som [ [® [ ® 66 H
Set data Description

) Input data head device

Block memory head device

€ Operation constant head device

Loop tag memory head device

® When set value (E2) is used: Set value head device

When set value (E2) is not used: Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Performs 3-position ON/OFF control (ON/OFF of two contact) when the specified control cycle is
reached.
Also performs SV setting processing, tracking processing, MV compensation and MV output
processing at this time.
9-89 9-89



9 CONTROL OPERATION INSTRUCTIONS

Block diagram
The processing block diagram of the S.ONF3 instruction is shown below.
(The numerals (1) to (7) in the diagram indicate the order of the processing.)
RL, RH HSO | HS1 | DV MV
; o2 O
@) @ @)y G
E2 R
SV setting Tracking MV >
(When processing processing compensation MV output BW
used) >
) (5)
(7) When in control
cycle 3-position .
CT > Control cycle —» ON/OFF > BBL
judgment control » BB2
— When not in control
© |RUN(SPA=0) eycle l
MAN, CMB, CMV, LCM
Loop STOP(SPA=1) Mode
stop judgment
judgment
L) Other than MAN, CMB, CMV, LCM
|
|
|
! (6)
SPA T Last BW
Loop stop
MODE e ——————_____MAN} processing
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Control data

(1) Data specified in S.ONF3 instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\(;l;ﬂzrd Store
Input @0l o) Input value -999999 to 999999 o |Red - u
data +1 number

@+01 Outputvalue | (-999999 to 999999) 9 |Red - s
+1 number
BB —
b15 b12 b8 b4 b0
Block BB1 | Operation result ola
memol
ry 2 2t BIN
~ | 16bit - S
(0, 0: 25%=BW<75%)
BB2 | Operation result | (0, 1: BW< 25%)
(1, 0: BW=75%)
! 0: Reverse operation ~ |BIN
©@+0 PN | Operaion mode 1: Forward operation 16bit 0 U
. . 0: Without tracking BIN
*1| TRK | Tracking bit |1\ tracking 16bit 0 U
0to3
b15 b12 b8 b4 b0
Operation
constant
Set value BIN
*2| SVPTN pattern ~ | 1ebit s v
—
Set value pattern Set value used
0: E2 is upper loop MV 0: E2 is used
1: E2 is not upper loop MV 1: E2 is not used
0 to FFFFH
b15 bl12 b8 b4 bo
©+1 | MODE | Operation mode g ﬁ g i ,\C,I i ﬁ X é é é — ?Elslgit 8H S/IU
V|v|iB|B[B|S|T[N|C|A|M
Loop tag 0 to FFFFH
memory 4 bl5 S b12 b8 b4 b0
A BIN
+3| ALM |Alarm detection |[_|* — : 40004 | SIU
16bit
SPA
0: Loop RUN
1: Loop STOP
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: Specify whether the set value (E2) is to be used or not.
*3: Specify whether the MV of the upper loop is to be used or not as the set value (E2).
*4: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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1

Standard

Specified position | Symbol Name Recommended range ~ Unit | Data format value Store
0 to FFFFH
b15 b12 b8 b4 bo
T
K
Alarm detection BIN
F —
©+4| INH inhibit 16bit 40004 | S/U
TRKF
(0: Without tracking)
(2: With tracking)
+12 MV Manipulated 1010 110 % Real 00 S/U
+13 value number
141 sy | setvalue RL to RH ~ |Red 0.0 u
Loop tag +15 number
*2
memol
v *161 by | Deviation (-110 to 110) 9 |RE 0.0 s
+17 number
181 11S0 |Hysteresis0 |0 to 999999 . |Rea 0.0 U
+19 number
*201 1s1 |Hysteresis1 |0 to 999999 _ |Rea 0.0 U
+21 number
*22| gy |Engineenng 1 999999 10 999999 ~ |Red 1000 | U
+23 value upper limit number
*241 g |Engneering | 99999 1o 999999 _ |Real 0.0 U
+25 value lower limit number
+46 cT Real
—— = 32767
+47 CT | Control cycle 010999999 Note that AT = S number 1.0 U
@+9
Loop tag 6
past value — — Used by the system as a work area. — — — S
memory 2" | +97
setvae |9 £z |[setvalve -10t0 110 9 |RE3 0.0 U
+1 number
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

*2:
*3:

Users cannot set the data.

Specified position

Description

©2+96

Control cycle counter initial preset flag

+97

Control cycle counter

When control is to be started from the initial status, the data must be cleared with the sequence program.

*4: The set value (E2) becomes valid when the set value pattern (SVPTN) is set to "E2 is used".
When using the MV of the upper loop as the set value (E2), specify the device where the manipulated value (MV) of the upper loop is set

(offset + 12: MV).

When not using E2 as the set value, make sure to specify a dummy device.

(Special register SD1506 can be specified as a dummy device.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
The applications of the loop tag past value memory are indicated below.
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Processing contents
(1) SV setting processing
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(a) When the operation mode (MODE) is any of CAS, CCB and CSV
1) When the set value (E2) is specified, engineering value conversion is performed with the
following expression and then "(2) Tracking processing" is performed.

_ RH—RL

SVhn XE2+RL

2) When the set value (E2) is not specified, "(2) Tracking processing" is performed without
the engineering value conversion being performed.

(b) When the operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC, "(2) Tracking processing" is performed.

(2) Tracking processing
(&) The set value (SV) is converted reversely from the engineering value with the following
operation expression to calculate Svn'.

. 100
SVn'= RH—RL

X(SVa—RL)

(b) When all of the following conditions hold, tracking processing is performed.
1) The tracking bit (TRK) of the operation constant is 1.
2) The set value (E2) is used.
3) The operation mode (MODE) is any of MAN, AUT, CMV, CMB, CAB, LCM, LCA and
LCC.

E2 = Svn'

(c) When the set value (E2) is the manipulated value (MV) of the upper loop, the tracking flag
(TRKF) of the alarm detection inhibition (INH) in the upper loop turns to 1.

(3) MV compensation
After the deviation (DV) is calculated from the input value (E1) and the set value after tracking
processing (SVn'), the MV compensation value (MV') is calculated.
(a) Calculation of deviation (DV)
The deviation (DV) is calculated under the following condition.

Condition DV
Forward operation El — Svn’
(PN =1)

Reverse operation Svn' — E1
(PN = 0)
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Error

(b) Calculation of MV compensation value (MV")
The MV compensation value (MV")is calculated under the following condition.

Condition MV’
DV = (HS1 + HS0) 100%
DV = — (HS1 + HS0) 0%
(— HS1+HS0) <DV < (HS1 — HS0) | 50%
Other than above Last value (BW value)

(4) MV output
The manipulated value (MV(BW)) is calculated under the following condition.

Condition BW
CMV, MAN, CMB, LCM BW = MVn
BW = MV’
CSV, CCB, CAB, CAS, AUT, LCC, LCA MVR = BW

(5) 3-position ON/OFF control
BB1 and BB2 of BB are output under the following condition.

Condition BB1 BB2
BW = 75% 1 0
25% = BW < 75% 0 0
BW < 25% 0 1

(6) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.ONF3 instruction.
1) BW, BB1 and BB2 retain the last values.
2) The operation mode (MODE) is changed to MAN.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(7) Control cycle judgment".

(7) Control cycle judgment
(a) If the specified control cycle is not reached
1) When the operation mode (MODE) is any of CSV, CCB, CAB, CAS, AUT, LCC and
LCA, BW is retained and the S.ONF3 instruction is terminated.
2) When the operation mode (MODE) is any of MAN, CMB, CMV and LCM, BW is made
equal to MV and the processing of "(5) 3-position ON/OFF control" is performed.

(b) If the specified control cycle is reached, "(1) SV setting processing" is performed.

« When an operation error occurs Error code: 4100
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9.22 Dead Band (S.DBND)

Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© ~ O _
@ | - O -
@ ~ O ~

[Instruction symbol] [Execution condition]

| Start contact
S.DBND | ] | soev0 | & | @ | © | @ }—{

Set data Description
) Input data head device
Block memory head device
©® Operation constant head device
Dummy device *

*1: Special register SD1506 can be specified as a dummy device.

Functions
Provides a dead band and performs output processing.

D1: Dead band high limit
D2: Dead band low limit

Input E1

BBl 1 T

0
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Control data
(1) Data specified in S.DBND instruction

Specified position | Symbol Name Recommended range * Unit | Data format St\?‘:lﬂzrd Store
Input data @0l o) Input value -999999 to 999999 o |RE - u
+1 number
@+01 Outputvalue | (-999999 to 999999) 9 |Red - s
+1 number
BB —
b15 b12 b8 b4 b0
Block B
memo B
Y +2 BB1 Dead band 1 __ |BIN - S
action 16bit
(O: Outside the dead band range)
(1: Within the dead band range)
. ©+0| ,; [Deadband -999999 to 999999 — |Rea 1000 | U
Operation +1 upper limit number
constant
*2| pp |Deadband -999999 to 999999 — |Red 0 u
+3 lower limit number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents

Error

(1) The S.DBND instruction performs the following processing.

Condition BW BB1
D2+D1
D2=<E1=D1 — 5 1
(E1 < D2) or (E1 > D1) E1l 0

« When an operation error occurs

Error code: 4100
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MELSEC-Q
9.23 Program Setter (S.PGS)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R - Index
(System, user) File direct JL I\ 2 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© — O _
@ | - O -
®@ — O _
[Instruction symbol] [Execution condition]
| Startlc?ntact I
S.PGS | Il | spes | & | & | & | @& }—{
Set data Description
) Dummy device "
Block memory head device
©® Dummy device "
Loop tag memory head device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Provides a control output according to the SV and MV pattern.
As the output types of the S.PGS instruction, there are three types of the "hold type
and "cyclic type".
* Hold type : Output is provided with the SV10 value held.
* Returntype : The set value (SV) is set to 0 and the last value is output as the manipulated
value (MV).

, "return type"

* Cyclictype  : After SV1 to SV10 have been processed, processing is restarted from SV1 and
the output is provided.
MVpGs

MVs,MVe
MV3,MVa

MV7,MVs e i ‘
MV1,MV2 P i 3

MV, MVioF === == | SRRRREEE .

SVi1 SV2 SVs3 SVe Sv7
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Block diagram

The processing block diagram of the S.PGS instruction is shown below.

(The numerals (2) to (5) in the diagram indicate the order of the processing.)

MV, MV1 to SV, SV1to
MV16 SVi6 TYPE |MVpGs ML, MH
| ] f
3 (4 (5)
: MV pes > Output >
SV count-up Operation processing > BW
Lo
o
o
[
I
: I ——t-»
| R — 1 BB1
: | ;— —»| OR | >
Lo |
_ B e
RUN(SPA=0) ‘__J__I‘__f ________ S BN BB2
PTNO. Lo | |
[
1 Lo
@ R Sy R P - B83
[ |
Loop stop : : I
’ judgment || STOP(SPA=1) L :
| |
I :
o |
I |
[ |
[ |
SPA : : |
I
[
MHA D ! :
______ I I |
| : |
______ e
MLA D " !
I
. I
I
MODE -, | @ !
| ! > Last BW |
I l______AIOFF | Loop stop 0 :
i All OFF
L van processing | |_____AlOFF _ _____________ |
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Control data
(1) Data specified in S.PGS instruction

Specified position | Symbol Name Recommended range * Unit | Data format St\‘ggzrd Store
@401 gy | ouputvaue  |(-999999 to 999999) % |Red — s
+1 number
BB —
BB1 [Alarm b15 b12 b8 b4 b0
Block B|B|B
memo B|B|B
v +2 BB2 Output upper 3|21 ~ |BIN - S
limit alarm 16bit
(0: Without alarm)
pa3 | Outputlower | (1: with alarm)
limit alarm
0 to FFFFH
b15 b12 b8 b4 b0 BIN
©+1| MODE | Operation mode g hc,l g i ,\C,I i ﬁ “,f é é é ~ | 16bit 8 SV
V|V|B|B|B|S|T|N|C|A|M
0 to FFFFH
b15 b12 b8 b4 b0
S M| M
P H|L
. A AlA BIN
+3| ALM | Alarm detection ~ | 16bit 4000+ S/U
SPA MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (2: With alarm)
0 to FFFFH
b15 b12 b8 b4 b0
E M| M
Loop tag Alarm detection || & HL __|BIN
memory +4( INH inhibition | 1 16bit 4000+ S/U
0: Alarm enable
1: Alarm inhibit
Number of
operation __|BIN
+10| PTNO constant 0to 16 16bit 0 U
polygon points
+12 MV Manipulated 1010 110 % Real 0.0 s/U
+13 value number
14 sy |setvalue 0 to 999999 s |Read 0.0 U
+15 number
0: Hold type operation
. (When operation mode is AUT or CAB) __|BIN
*16| TYPE | Operation type 1: Return type operation 16bit 0 v
(When operation mode is AUT or CAB)
18|y |OutPULUPRer | 645110 9 |Rea 1000 | U
+19 limit value number
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Specified position | Symbol Name Recommended range . Unit | Data format St\‘zﬂzrd Store
Y201y [Outeutlower | 15t 110 % |Red 00 | U
+21 limit value number
221 gv1 | setting time 1
+23 g
: 0 to 999999 s |Red 0.0 U

number
+ L
Looptag 52| sv16 | setting time 16
memory +53
54 MV1 | Setting output 1
+55 9 P
: : -10t0 110 9 |Red 0.0 U
number
+84 Setting output
+85 MV16 16

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) Output type
The output type is determined by the combination of the operation mode (MODE) and
operation type (TYPE) as indicated below.

Operation mode Operation type .
(MODE) (TYPE) Operation
MAN, CMB, CMV, LCM, LCA, LCC — Operation stopped at current SV and MV
AUT, CAB 0 Hold type operatlor'1
1 Return type operation
CAS, CCB, CsV — Cyclic type operation

(2) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.PGS instruction.
1) BW retains the last value.
2) MHA and MLA of the alarm detection (ALM) are turned to 0.
3) The operation mode (MODE) is changed to MAN.
4) BB1 to BB3 of BB are turned to O.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(3) SV count-up processing".
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(3) SV count-up processing

SV count-up is performed with the following expression in each execution cycle.

SV' = SV+AT

(4) MVpgs operation

Type Hold | Return Cyclic
Mode AUT, CAB CAS, CCB, CSV
SVv<swvi MV1
MVpGs MVh—MVi-1
operation SVn-1= SV < SVn SVa_SVay < (8= SVna)+MVina
Mode change MAN MAN Not moved
SV Last value 0 0
Processing when | MV Last value Last value MV1
SV'>svn After SV is set, Mode is changed
Restart method mode is changed from MAN to AUT. Automatic restart
from MAN to AUT.

(5) Output processing

Manual Automatic
L MAN, CMB, CMV, LCM, LCA, LCC AUT, CAB, CAS, CCB, CSV
Condition BB2, BB3,
BW MHA MLA BW BB2, MHA BB3, MLA
MVpes > MH MV, 0 0 MV, = MH 17 0
MVpgs < ML MV 0 0 MV, = ML 0 172
Others MVhn 0 0 MVn = MVpcs 0 0

*1: When MHI or ERRI in the alarm detection inhibition (INH) is set to 1, MHA and BB2 show 0 since the

alarm is prohibited.

*2: When MLI or ERRI in the alarm detection inhibition (INH) is set to 1, MLA and BB3 show 0 since the

alarm is prohibited.

9-101
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9.24 Loop Selector (S. SEL)

Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© ~ O _
@ | - O -
@ ~ O ~
e -~ o -~

[Instruction symbol] [Execution condition]

Start contact
s.s&ﬂ}—”—|s.sa|@|@|@@@}—{

Set data Description
Input data 1 head device

Block memory head device
Operation constant head device
Loop tag memory head device
Input data 2 head device

ORB®PE®

Functions
Provides an output in the specified mode (automatic mode/manual mode).
« In the automatic mode, the input value 1 (E1) or input value 2 (E2) selected by the selection
signal (el) is output.
« In the manual mode, the manipulated value (MV) is output.

9-102 9-102



9 CONTROL OPERATION INSTRUCTIONS

Block Diagram

The processing block diagram of the S. SEL instruction is shown below.

(The numerals (1) to (7) in the diagram indicate the order of the processing.)

RH, RL SLNO |PV, PV1to PV2 RH, RL NMAX, NMIN INH MV TRK
el
1) (2 3 “4) 4
E1 Engineering E1/E2 Change rate, Alarm output
value selection Mode check upper/lower rocessinp
E2 conversion processing limiter p 9
MAN or like :
|
3 y r --! ®) v ©)
! Output Tracking
RUN(SPA=0) Alarm clear | > conversion > processing > BW
T > processing
T |
@) l |
_ | |
Loop STOP(SPA=1) | |
stop AlOFF ¢~ ——— |- T—F-———————————=—=——————— " oo
judgment | : I S
T »| L _t |
| : : ------ > OR |
SPA J | | v o !
! : Co :
e - —e___ I __________ 1 ! AR |
MHA e __4+____[_-”°C | ' ! ! ¢
| | | ' BB2
I ———’——————‘———r———'—————————.————’
| ! ! ®o--|-»

MLA <———+ I—-—O- ———————— -.———:— ———————— 4| » BB3
D S . L
€ - - - + + ------------ ®--------- 1--F >

DMLA 4___+_______+ _________________ ! :

| ) '
] '
_ | '
mMopE  [¢ (AIOFF Loop stop .
| MAN processing | AIOFF '
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Control data
(1) Data specified in S. SEL instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\‘j‘;gzrd Store
mputdatal| €| E1 |mputvaliel  |-999998 to 999009 % |Red — u
+1 number
@40 o |outputvalue | (-999999 to 9999999 — |Redl — S
+1 number
BB —
BB1 | Alarm
b15 bl12 b8 b4 b0
Block B[B|B|B
memory 1| | BB2 [OUPL UPper 81888
mit alarm — | BIN 16bit - s
pg3 | Output lower (0: Without alarm)
limit alarm (1: With alarm)
BB4 Output change
rate alarm
Output
€40 \max | conversion -999999 to 9999999 — |Real 1000 | U
+1 o number
upper limit
+2 Output . Real
NMIN | conversion -999999 to 9999999 — 0.0 U
+3 - number
lower limit
) ) 0: Without tracking - .
+4| TRK [ Tracking bit 1: With tracking BIN 16it 0 U
b15 b0
Operation | .
constant Input value selection 2
0:El
1: E2
*3
+5| svPTN Set value Input value 1 (E1) used — | BIN 160it 1En U
pattern 0: Used
1: Not used
— Input value 2 (E2) used “
0: Used
1: Not used
Input value 1 (E1) pattern s
0: E1 is upper loop MV
1: E1is not upper loop MV
Input value 2 (E2) pattern "6
0: E2 is upper loop MV
1: E2 is not upper loop MV
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: Select E1 or E2 for the input value.
*3: Specify whether the input value 1 (E1) is to be used or not.
*4: Specify whether the input value 2 (E2) is to be used or not.
*5: Specify whether the MV of the upper loop is to be used or not as the input value 1 (E1).
*6: Specify whether the MV of the upper loop is to be used or not as the input value 2 (E2).
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Specified position | Symbol Name Recommended range * Unit | Data format St\‘j‘;ﬂzrd Store
0 to FFFFH
Operation bl5 bl2 b8 b4 b0
C|C|C|C|C|C|A|{M|L|L|L _ '
©+1| MODE mode simlclalmlalolalelelc BIN 16bit 8n S/U
V|V|B|B|B|S|T|N|C|A|M
0 to FFFF+
b15 bl2 b8 b4 b0
s D MM
P f\lfl H|L
Alarm A A AlA BIN
3| AM detection 16bit 4000 SV
SPA DMLA, MHA, MLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (1: with alarm)
0 to FFFFH
b15 bl2 bs b4 b0
E D M[M
Alarm R M H|L BIN
+4| INH |detection R b o — . 40001 | SIU
S 16bit
inhibition
0: Alarm enable
1: Alarm inhibit
101 by | selection value | RL to RH . |Real 0.0 s
+11 number
+12 MV Manipulated 1010 110 % Real 00 S/U
+13 value number
Loop ta +14 Process value Real
plag PV1 RL to RH - 0.0 s
memory +15 1 number
+16 PV2 Process value RL to RH | Real 00 S
+17 2 number
Y181y [OutPutupper 646110 % |Red 1000 | U
+19 limit value number
Y201 |Outeutlower 14545110 % |Red 0.0 u
+21 limit value number
Engineering
221 pH |value upper  |-999999 to 999999 — |Redl 1000 | U
+23 L number
limit
Engineering
241 RL |valuelower  |-999999 to 999999 . |Real 0.0 u
+25 L number
limit
b15 b0
'
) | . BIN
+26| SLNO | Selection No. Input value 1 (E1) selection | — |1gpit 0 S
0: Not selected
1: Selected
Input value 2 (E2) used
0: Not selected
1: Selected
Loop tag*2 +48 DML Outpgt phange 0to 100 % Real 100.0 U
memory +49 rate limit value number
Input data 2 ®+0 o, Input value 2 | -999999 to 999999 9 |Red 0.0 u
+1 number

*1: The data of the item where the recommended range values are indicated within the parentheses is stored by the system. The user
cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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Processing contents
(1) Engineering value conversion
Engineering value conversion is performed with the following expression.

PVn

=RH=RL - 1l
100

(2) Input value 1 (E1) or input value 2 (E2) selection processing
Whether the input value 1 (E1) or input value 2 (E2) will be used is selected depending on the
el setting of the set value pattern (SVPTN).
* el = 0: Input value 1 (E1) is used PV = PV1
e el = 1: Input value 2 (E2) is used PV = PV2
SLNO: The bit corresponding to the input value 1 (E1) or input value 2 (E2) is turned to 1.

(3) Mode check
The following processing is performed depending on the operation mode (MODE) setting.
(a) When the operation mode (MODE) is any of MAN, CMB, CMV and LCM
1) "(5) Output conversion processing" is performed.
2) MHA, MLA and DMLA of the alarm detection (ALM) are turned to O.
3) BB1 to BB4 of BB are turned to 0.

(b) When the operation mode (MODE) is any of AUT, CAB, CAS, CCB, CSV, LCA and LCC
1) Engineering value reverse conversion is performed with the following expression.

__ 100
T=RH-RL

x (PV—RL)

2) "(4) Change rate, upper/lower limiter" is performed.

(4) Change rate, upper/lower limiter

Change rate and upper/lower limit value checks are performed on the input value 1 (E1) or
input value 2 (E2).
(a) Change rate limiter

Condition T BB4, DMLA
[T — MVa| < DML T=T 0
(T — MVn) > DML T = MVn+ DML 1"
(T—MVa)<—DML | "= MVa— DML 17

*1: When DMLI or ERRI in the alarm detection inhibition (INH) is set to 1, DMLA and BB4
show 0 since the alarm is inhibited.

(b) Upper/lower limiter

Condition MV BB2, MHA BB3, MLA
T > MH MVna = MH 172 0
T <ML MVn = ML 0 17
ML=T <MH MVn =T’ 0 0

*2: When MHI or ERRI in the alarm detection inhibition (INH) is set to 1, MHA and BB2 show 0
since the alarm is inhibited.

*3: When MLI or ERRI in the alarm detection inhibition (INH) is set to 1, MLA and BB3 show 0
since the alarm is inhibited.
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(5) Output conversion processing
Engineering value conversion is performed with the following expression.

—NMAX—NMIN

BW 100

X MVn+NMIN

(6) Tracking processing
(&) When all of the following conditions hold, the BW value is output to the input value 1 (E1) or
input value 2 (E2).
1) The operation mode (MODE) is any of MAN, CMB, CMV and LCM.
2) The tracking bit (TRK) is 1.

En = MVa

(b) When all of the following conditions hold, the BW value is output to the input value 1 (E1) or
input value 2 (E2).
1) The operation mode (MODE) is any of AUT, CAS, CAB, CCB, CSV, LCA and LCC.
2) The tracking bit (TRK) is 1.
3)BBl1of BBis 1

En = MVha

(7) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S.SEL instruction.
1) BW retains the last value.
2) DMLA, MHA and MLA of the alarm detection (ALM) are turned to O.
3) The operation mode (MODE) is changed to MAN.
4) BB1 to BB4 of BB are turned to O.

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(1) Engineering value conversion ".

ERROR

* When an operation error occurs Error code: 4100
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MELSEC-Q
9.25 Bumpless transfer (S.BUMP)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© ~ O _
@ | - O -
@ ~ O ~

[Instruction symbol] [Execution condition]

| Start contact I
S.BUMP | I} | seuve | & | @ | & | @
Set data Description

&) Input data head device

Block memory head device

©® Operation constant head device

Local work memory head device

Functions

Brings the output value (BW) closer to the output set value (E1) from the output control value (E2)
at the fixed rate when the operation mode is switched from the manual mode to the automatic
mode.

Brings the output value (BW) closer to the output set value (E1) with a primary delay when the
output value (BW) falls within the range specified as the delay zone (a) relative to the output set
value (E1).
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9 CONTROL OPERATION INSTRUCTIONS

Control data
(1) Data specified in S. BUMP instruction

Specified position | Symbol Name Recommended range * Unit | Data format St\f‘;gzrd Store
©+0| gy |Outputset -999999 to 999999 9 |Red — u
+1 value number
Input +2 E2 Output control -999999 to 999999 % Real - U
data +3 value number
4 el Mode switching | 0: Manual mode ~|BIN - U
signal 1: Automatic mode 16Bit
Block @+01 g Output value | (-999999 to 999999) 9 |Red - s
memory +1 number
. @) Delay time 0 to 9999999 s |Red 1.0 U
Operation +1 number
constant
"2l 2 |Delayzone  |0to 9999999 9 |Red 1.0 U
+3 number
©2+0 Initial deviation
Local © 1| Xd
value Real
work 2 Used by the system as a work area. ~ | humber 1.0 S
memory 2 +3| Xp |Deviation

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents

(1) Either of the following processings is performed depending on the mode select signal (el)

setting of the input data.
(@) In the manual mode (el = 0), the output value (BW), initial deviation value (Xg) and
deviation (Xp) are calculated with the following expressions.
« BW = output control value (E2)
« Xq = output control value (E2) — output set value (E1)
« Xp = output control value (E2) — output set value (E1)

(b) In the automatic mode (el = 1), the output value is calculated with the following expression.

Error

Condition [Xp| > a [Xp| = a
Xp Xp=Xp— A_-|:r Xa Xp= T-:AT Xp
BW = E1+ Xp BW = E1+ Xp \
BW On the assumption that [Xp|< 4" IXal E)gvt\;\e_a:umption that [Xp| = 10
W= E < Xp = Xp’
*Xp=Xp

However, when T = AT in the automatic mode, BW = E1, Xp = Xp'

« When an operation error occurs

9-109

Error code:
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MELSEC-Q
9.26 Analog memory (S.AMR)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K,H
' o ' o UAGL2
& O N
© ~ O _
® O _
@ ~ O ~

[Instruction Symbol] [Execution Condition]

| StartContact
SAMR J_|_| Il {S.AMR|@@|@|@}—{

Set data Description
) Input data head device
Block memory head device
) Operation constant head device
Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Increases or decreases the output value at the fixed rate.

e2=1 e3=1
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Control Data
(1) Data specified in S.AMR instruction

Specified position | Symbol Name Recommended range * Unit | Data format St\;’:\;ﬂgrd Store
©+0| gy | Outputaddiion | go0594 1, 9999900 — |Real - u
+1 value number
Output
"2 B> |subtraction  |-999999 to 9999999 _ |Rea — u
+3 number
value
*4| gy |Outputset -999999 to 9999999 ~ |Red — U
Input +5 value number
data e1 | Operation h15 b2 b8 ba bo
select signal elele
. 321
w6 o2 gu;;:ljt addition EN B y
9 16Bit
Output el e2 e3
e3 subtraction 0: Manual mode 0: Not added 0: Not subtracted
. 1: Automatic mode  1: Added 1: Subtracted
signal
Block @+l Output value | (-999999 to 9999999) . |Rea - s
memory +1 number
. ©@+0| gy [Outputupper | 5599009 _ |Rea 10 u
Operation +1 limit value number
constant
21 qp |Outeutlower |, 69099099 ~ |Read 1.0 u
+3 limit value number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) Either of the following processings is performed depending on the settings of the operation
select signal (el), output addition signal (e2) and output subtraction signal (e3).
(@) In the manual mode (el = 0), BW = E3.

(b) In the automatic mode (el = 1), any of the operations in the following table is performed
depending on the settings of the output addition signal (e2) and output subtraction signal

(e3).
e2 e3 BW
1 0 BW = BW + |[E1| X AT

On the assumption that
dl1=BW:BW =d1

0 1 BW = BW — |E2| X AT
On the assumption that
BW = d2: BW = d2

1 1
BW = BW
0
Error
« When an operation error occurs Error code: 4100
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10 COMPENSATION OPERATION INSTRUCTIONS
10.1 Function Generator (S.FG)

MELSEC-Q

Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\G T
® | - O -
- O -
@ | - O -
~ O ~
[Instruction symbol] [Execution condition]
| Start IchJntact I
S.FG | | 1 |S-FG\@|@‘@|@
Set data Description

) Input data head device

Block memory head device

€ Operation constant head device

Local work memory head device

Functions
In response to the input value (E1), outputs the value following the function generator
pattern that consists of n pieces of polygon points specified as the operation constants.
Y
Output (BW) (X2,Y2)
(X3,Y3)
(X1,Y1)
(X4,Ya)
X
Input (E1)

10
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Control data
(1) Data specified in S.FG instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’:\:lﬂgrd Store
Input data &-+0 E1 |Inputvalue -999999 to 999999 _ |Real _ U
+1 number
Block @+l gy Output value | (-999999 to 999999) _ |Real _ S
memory +1 number
Operation Number of BIN
constant ©@+0| SN polygon points Oto 48 16Bit 0 U
©+0 Polygon point
X1 )
+1 coordinates
+2 Polygon point
Y1 )
+3 coordinates
+4 Polygon point
X2 .
Local +5 coordinates real
work +6| , |Polygon point |.999999 to 999999 Sl et — U
memory +7 coordinates number
+4SN-4 xn Polygon point
+4SN-3 coordinates
+4SN-2 Yn Polygon point
+4SN-1 coordinates

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents
(1) The S.FG instruction performs the following operation.

Condition Output value (BW)
E1=X1 BW = Y1
Xa<ELSXi(i=2ton) |BW=3—2=lx(El=Xi)+Yia
Xn<E1l BW = Yn

(2) When n = 0 there is no processing.

(3) When Xi-1 > X, the value is cut off to n = i-1 (Data after that is ignored.)
When there are multiple Yi for the same Xi, the lowest i is selected.

ERROR
« When an operation error occurs Error code: 4100
*When (n <0) or (n > 48) Error code: 4100

10
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MELSEC-Q
10.2 Inverse Function Generator (S.IFG)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit word | e9ster Bit Worg | Medule Zn K. H
UL \GL .
© | O -
© ~ O _
o | S B
@ ~ O ~

[Instruction symbol] [Execution condition]

| Start Icolntact I
SIFG L | 1 sk | @ | @ | © | @
Set data Description

&) Input data head device

Block memory head device

©® Operation constant head device

Loop work memory head device

Functions

In response to the input value (E1), outputs the value following the inverse function generator

pattern that consists of n pieces of polygon points specified as the operation constants.
Y

X3,Y3) (X4,Ya)

Input (E1) (X2,Y2)

(X1,Y1)

Output (BW)
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Control data
(1) Data specified in S.IFG instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\i:lﬂzrd Store
@+0
Input data 1 El Input value -999999 to 999999 — | Real number — U
Block @+l gy Output value | (-999999 to 999999) — |Realnumber | — s
memory +1
Operation Number of ~ |BIN
constant ©@+0| SN polygon points Oto48 16Bit 0 v
©+0 Polygon point
X1 )
+1 coordinates
+2 Polygon point
Y1 )
+3 coordinates
+4 Polygon point
X2 )
+5 coordinates
Local 6 Pol nt
work ol Y2 ° yg_on fo'” -999999 to 999999 — |Realnumber | — U
memory coordinates
+4SN-4 xn Polygon point
+4SN-3 coordinates
+4SN-2 Yn Polygon point
+4SN-1 coordinates

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents
(1) The S.IFG instruction performs the following operation.

Condition Output value (BW)
E1=VY1 BW=X1
Yu<ELZYi(i=2ton) |BW=2=3—1x(El-Yi)+Xia
Yn < E1 BW=Xn

(2) When n = 0 there is no processing.

(3) When Yi-1 > i, the value is cut off to n = i-1 (Data after that is ignored.)
When there are multiple Xi for the same Yi, the lowest i is selected.

ERROR

« When an operation error occurs Error code: 4100
*When (n <0) or (n > 48) Error code: 4100
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10.3 Standard Filter (S.FLT)

Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
& O N
© ~ O _
® O _
@ ~ O ~

[Instruction symbol] [Execution condition]

| Start contact
st 1 i sw (e e e 6 H

Set data Description
&) Input data head device
Block memory head device
€ Operation constant head device
Local work memory head device

Functions

Stores SN pieces of input values (E1) sampled at the data collection intervals (ST) into the dead
time table, and outputs the average of those SN pieces of data.
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Control data
(1) Data specified in S.FLT instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’;\:lﬂgrd Store
mputdata | O E1 |inputvalue  |-999999 to 999999 | Real — U
+1 number
@+l gy Output value | (-999999 to 999999) _ |Readl - s
+1 number
BB —
h15 bl2 b8 b4 bo
Block B
memo B
Y +2| | Lo, |Data SN B <
sufficiency bit 16Bit
(O: Data sufficiency)
(1: Data insufficiency)
©+0 Data Real
. +1 ST collection 0 to 999999 S 1.0 U
Operation interval number
constant Sampling BIN
+2| SN count 0to 48 ~ | 168it 0 U
Last data
@-+0 ST’ | collection _ |Read — S
+1 . number
interval
, | Last sampling ~ |BIN -
2| SN count 16Bit S
+3 i Cycle counter Used by the system as a work area. - BIN. - S
16Bit
Number of BIN
"M |stored data | 16Bit B S
Local BIN
work +5 n2 Store — . — S
» 16Bit
memory +6
+7 o o o o o o o
+8 1 Dead time
+9 table 1
+10 2 Dead time
+11 table 2 Used by the system as a work area. ~ |Real — S
. number
+2SN+6 SN Dead time
+2SN+7 table SN

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.
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Processing contents
(1) The data update cycle is %. (The decimal is rounded down.)

(2) The data sufficiency bit (BB1) turns to 0 when the dead time table is filled with SN pieces of
data.
It turns to 1 when the dead time table is not filled.

POINT

» When the sampling count (SN) is 0, BW and BB are cleared and the instruction is
terminated.

« Until the dead time table is filled with data, the average of the data provided until
then is output.

 Processed using ST = n X AT. (nis an integral)

ERROR
* When an operation error occurs Error code: 4100
*«When (SN < 0) or (SN > 48) Error code: 4100
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MELSEC-Q
10.4 Summation (S.SUM)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
data (System, user) File direct Jo .\ 2 function reqister Constant Other
. register . module 9 K, H
Bit Word Bit Word UG Zn
® | - O -
© ~ O _
@ | - O -
@ ~ O ~
[Instruction symbol] [Execution condition]
| Start Ic? ntact I
S.SUM | | | IS.SUM|@‘@|@|@
Set data Description

) Input data head device

Block memory head device

€ Operation constant head device

Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions

Integrates and outputs the input value (E1) when the integration start signal (el) turns from O to 1.

10-8

10-8




10 COMPENSATION OPERATION INSTRUCTIONS

Control data
(1) Data specified in S.SUM instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’:\:lﬂgrd Store
@) Inputvalue  |-999999 to 999999 . |Real - u
+1 number
e _
b15 b12 b8 b4 b0
Input data i
+2 Integration BIN
el start signal 16Bit v
0: Integration not executed
1: Integration executed
Block @) gy Output value | (-999999 to 999999) _ |Rea - s
memory +1 number
@+0f ¢ |input -999999 to 999999 — |Real 0.0 U
+1 low cut value number
Operation 21 A |initialvalue | -999999 to 999999 _ |Readl 0.0 U
+3 number
constant
1: /Second BIN
+4 [ RANGE [ Input range 2: IMinute — . 1 U
16Bit
3: /Hour

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as real numbers.

Processing contents
(1) The S.SUM instruction performs the following processing.

el El Output (BW)

0 — The initial value (A) of the operation constant is output.
EL=ILC The last value is output unchanged.

L E1>ILC BW=E1 X A?T + Last value

(2) The T value used for the operation changes depending on the input range (RANGE) setting.
*When RANGE =1, T=1
*When RANGE =2, T =60
* When RANGE = 3, T = 3600

ERROR

« When an operation error occurs Error code: 4100
* When the RANGE setting is other than 1 to 3 Error code: 4100
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MELSEC-Q
10.5 Temperature/Pressure Correction (S.TPC)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
datag (System, user) File direct Jo .\ 2 function register Constant Other
Bit Word register Bit Word module an K, H
' o ' o UAGL2
® | - O -
© ~ O _
@ | - O -
@ ~ O ~
[Instruction symbol] [Execution condition]
| Start Iccl) ntact I
S.TPC | N | s7c | & | & | & | @
Set data Description
&) Input data head device
Block memory head device
€ Operation constant head device
Dummy device™

*1: Special register SD1506 can be specified as a dummy device.

Functions

The input value (E1) is subject to temperature/pressure correction (temperature or pressure) and

output.
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Control data

(1) Data specified in S.TPC instruction

Specified position | Symbol Name Recommended range * Unit | Data format St\;’:\:lﬂgrd Store
&+0| ) |Differential | 590659 15 999999 . |Readl — U
+1 pressure number
2| gy | Measurement | 449999 10 999999 . |Real — u
+3 temperature number
*4| gz |Measured -999999 to 999999 ~ |Redl — U
+5 pressure number
e _
Input data
bl5 b12 bs b4 b0
el |[E2useflag ele
2|1
+6 BIN
~ | 16Bit n v
e2 |E3use flag 0: Unused
1: Used
Block @+l gy Output value | (-999999 to 999999) _ |Readl - s
memory +1 number
Design
©@+0| 1oyp |temperatureT | 405000 1 999990 ¢ |Red 0.0 u
+1 (Engineering number
value)
+2 Bias . Real
Operation +3 Bl (Temperature) ~999999 10 999999 C number 27315 U
constant Design
4| pres | PressureP -999999 to 999999 . |Real 0.0 u
+5 (Engineering number
value)
6| gy |Bs -999999 to 999999 ~ |Redl 103320 | U
+7 (Pressure) number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the data.

Processing contents

(1) The S.TPC instruction calculates the temperature/pressure correction value with the following

expression.

BW = E1 X Al X A2

(2) A1 and A2 use the values calculated with the following expressions.

Input
Al A2
E2 E3

T +B1 E3+B2
Used Used E2+B1 P +B2

+
Not used Used 1.0 %

'+
Used Not used % 1.0

ERROR

* When an operation error occurs Error code: 4100
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MELSEC-Q
10.6 Engineering Value Conversion (S.ENG)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit Word register Bit Word module 7n K, H
i or i or UrA\Gn?
® | - O -
© ~ o ~
® — o -
®@ — O _
[Instruction symbol] [Execution condition]
| Start Iccl)ntact I
S.ENG | | | | send | & | @ | & | @
Set data Description

) Input data head device

Block memory head device

©® Operation constant head device

Dummy device™

*1: Special register SD1506 can be specified as a dummy device.

Functions
The input value (E1) is output by the engineering conversion.
Input Value (E1) Output Value (BW)
[9]
100 +
80
ENG
20
0 4 A
t (RH)  (RL)
10-12
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Control data
(1) Data specified in S.ENG instruction

Specified position | Symbol Name Recommended range * Unit | Data format St\;’:\:lﬂgrd Store
Input data S Input value | -999999 to 999999 9 |Red - u
+1 number
Block @) Output value | (-999999 to 999999) _ |Readl - s
memory +1 number
Engineering
@01 i | value upper | -999999 to 999999 _ |Redl 100.0 U
. +1 . number
Operation limit
constant Engineering
*21 R |value lower  |-999999 to 999999 — |Red 0.0 u
+3 limit number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents
(1) The S.ENG instruction performs the following operation.

BW = % x E1+RL (EL1= 0 to 100%)

ERROR

* When an operation error occurs Error code: 4100
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MELSEC-Q
10.7 Inverse Engineering Value Conversion (S.IENG)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL I\ 2 function ) Constant
data . register Other
Bit word | e9ster Bit Worg | Medule Zn K. H
UL \GL.
© | O -
© ~ O —
o | S B
@ ~ O ~

[Instruction symbol] [Execution condition]
| Start contact

S.IENG I | I} | siEne | 6 [ @ |
Set data Description
&) Input data head device
Block memory head device
©® Operation constant head device
Dummy device™

*1: Special register SD1506 can be specified as a dummy device.

Functions
The input value (E1) is converted to % value and output.

Input Value (E1) Output Value (BW)
(m*h] [%]

201 1001
5 25
0 20 0 o

t (RH) (RL) t
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Control data

(1) Data specified in S.IENG instruction

Specified Symbol Name Recommended range ™ unit| DA Standard | o,
Position format value
Input data @l o) Input value | -999999 to 999999 . |Real - U
+1 number
Block @+l gy Output value | (-999999 to 999999) o |RE - s
memory +1 number
Engineering
@01 i | value upper | -999999 to 999999 _ |Readl 100.0 U
. +1 L number
Operation limit
constant Engineering
2] RL |valuelower |-999999 to 999999 . |Real 0.0 u
+3 limit number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents

ERROR

10-15

(1) The S.IENG instruction performs the following operation.

100

BW = cH—RL

X (E1—RL) (%)

(2) Make setting to satisfy RH > RL.

(3) If RH = RL, the processing is executed unchanged but engineering value reverse conversion
is not performed.

(4) If RH = RL, BW = 0.

« When an operation error occurs Error code: 4100
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MELSEC-Q
11 ARITHMETIC OPERATION INSTRUCTIONS
11.1 Addition (S.ADD)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct JL O\ ] function ) Constant
data . register Other
Bit word | egster Bit Worg | Medule Zn K. H
UL \GL2

® | - O -

- O -

@ | - O -

@ ~ O ~

[Instruction symbol] [Execution condition]

| Start contact
S.ADD J_l_l |} IS.ADD|@|@|@|@}—<

Set data Description
) Input data head device
Block memory head device
) Operation constant head device
Dummy device™

*1: Special register SD1506 can be specified as a dummy device.

Functions
The input value (El to En) data is added by attaching a coefficient.
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Control Data
(1) Data specified in S.ADD instruction

Specification position | Symbol Name Recommended range™ Unit | Data format St\'zrl}ﬂzrd Store
BIN
@+0| n |Inputcount 0to5 — |16t - U
1 Er [ inputvalue 1
2 nput value
Input data M= Input value 2
+4 -999999 to 999999 _ |Red - u
. . ) number
+2n-1
E
+on n Input value n
Block @+l o Output value | (-999999 to 999999) _ |Rea . s
memory +1 number
Number of BIN
©+0 n coefficients 0to5 ~ | 16Bit 0 U
*1 K1 Coefficient 1
+2
; +3 K2 Coefficient 2
Operation +4 -999999 to 999999 _ |Red 10 | U
constant . : : number
+2n-
1 Kn | Coefficient n
+2n
+2n+1 . Real
+2n42 B Bias -999999 to 999999 ~ | umber 0.0 U

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents
(1) The S.ADD instruction performs the following operation.

BW = (K1 X E1)+ (K2 x E2) -+ (Kn x En)+B

(2) Whennis 0, BW = B.
Error

« When an operation error occurs Error code: 4100
*Whennotn=0to 5. Error code: 4100
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11.2 Subtraction (S.SUB)

Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . e - Index
(System, user) File direct JL O\ 1 function . Constant
data . register ) module register K,H Other
Bit Word Bit Word UG Zn
S) - O
— O
® — O
— 0
[Instruction symbol] [Execution condition]
| Start clorlnact I
s 1 == [® 16 86}
Set data Description
) Input data head device
Block memory head device
) Operation constant head device
Dummy device*

*1: Special register SD1506 can be specified as a dummy device.

Functions

11-3

The input value (E1 to En) data is subtracted by attaching a coefficient.
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11 ARITHMETIC OPERATION INSTRUCTIONS

Control Data
(1) Data specified in S.SUB instruction

Specification position | Symbol Name Recommended range*1 Unit | Data format St\z}ﬂzrd Store
BIN
€D+0 n Input count Oto5 — |168it — U
1 Er [ inputvalue 1
2 nput value
Input data M= Input value 2
+4 -999999 to 999999 _ |Red - u
] ] ] number
+2n-1
+2n En Input value n
©)
Block @] gy Output value | (-999999 to 999999) _ |Rea . s
memory +1 number
Number of BIN
©+0 n coefficients 0t5 | 16Bit 0 v
1 K1 Coefficient 1
+2
i *3 K2 Coefficient 2
Operation +4 -999999 to 999999 _ |Real 10 | U
constant i ] ] number
201 | coefficient n
+2n
20+l g |jas -999999 to 999999 _ |Real 0.0 U
+2n+2 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents
(1) The S.SUB instruction instructs the following operation.

BW = (K1 x E1) — (K2 x E2)-- — (Kn x En)+B

(2) Whennis 0, BW = B.
Error

« When an operation error occurs Error code: 4100
*Whennotn =0to 5. Error code: 4100
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MELSEC-Q
11.3 Multiplication (S.MUL)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . g - Index
(System, user) File direct JL O\ 1 function . Constant
data register module register K H Other
Bit Word Bit Word UG Zn
® — 0O ~
— O
® — 0 —
— O
[Instruction symbol] [Execution condition]
| Start (I:olntact I
SMUL | ]  smue | & | @ | © | @
Set data Description

) Input data head device

Block memory head device

) Operation constant head device

Dummy device*

*1: Special register SD1506 can be specified as a dummy device.

Functions

The input value (E1 to En) data is multiplied by attaching a coefficient.

11-5
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Control Data
(1) Data specified in S.MUL instruction

Specification position | Symbol Name Recommended range™ Unit | Data format St\?;;i ?;d Store
BIN
@+0| n |Inputcount 0to5 ~ | 1eit — U
1B {inputvalue 1
2 nput value
Input data M= Input value 2
+4 -999999 to 999999 _ |Rea — U
. . . number
+2n-1
E
+2n n Input value n
Block @+0) Output value | (-999999 to 999999) ~ |Read - s
memory +1 number
Number of BIN
©@+0 n coefficients 0to5 | 1eBit 0 U
*1 K1 Coefficient 1
+2
; +3 K2 Coefficient 2
Operation +4 -999999 to 999999 _ |Rea 1.0 U
constant - ] ] number
201k | coefficient n
+2n
2l g | gjas -999999 to 999999 _ |Rea 0.0 U
+2n+2 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents
(1) The S.MUL instruction performs the following operation.

BW = (K1 x E1) x (K2 x E2) - x (Kn x En)+B

(2) When nis 0, BW = B.
Error

* When an operation error occurs Error code: 4100
*Whennotn =010 5. Error code: 4100
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MELSEC-Q
11.4 Division (S.DIV)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct Jo 2\ 2 function . Constant
data register module register K H Other
Bit Word Bit Word UG Zn

® -~ 0 ~

- O -

® -~ o -~

- O -

[Instruction symbol] [Execution condition]

| Start contact
SDIV | '} }s.mv@|@|@|@}—{

Set data Description
) Input data head device
Block memory head device
) Operation constant head device
Dummy device*

*1: Special register SD1506 can be specified as a dummy device.

Functions
Divides the input value 1 (E1) by the input value 2 (E2).
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Control Data
(1) Data specified in S.DIV instruction

Specification position | Symbol Name Recommended range*l Unit | Data format St\?;;i z;rd Store
©+0| gy [Imputvaluel | go0009 5 999009 — |Red - U
+1 (Minute) number
Input data +2 Input value 2 Real
E2 | Putval -999999 to 999999 — — U
+3 (Denominator) number
Block @+l gy Output value | (-999999 to 999999) ~ |Read - s
memory +1 number
@01 ) | Coefficient 1 |-999999 to 999999 ~ |Red 1.0 U
+1 number
"2l K1 |cCoefficient2 | -999999 to 999999 | Red 10 | v
+3 number
. | k2 |coefficient3 [-999999 to 999999 — | Redl 10 | U
Operation +5 number
constant "6l B1 |Bias1 -999999 to 999999 . |Red 0.0 U
+7 number
Bl B2 |Bias2 -999999 to 999999 — | Redl 00 | u
+9 number
101 g3 |Bias3 -999999 to 999999 ~ |Red 0.0 U
+11 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents
(1) The S.DIV instruction performs the following operation.

. KLXE1+B1
BW = AX o x Eo+p2 T B3

(2) When the denominator is 0, BW = B3.

Error
* When an operation error occurs Error code: 4100
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MELSEC-Q
11.5 Square Root (S.SQR)
Usable devices
. Internal devices MELSECNET/H Intelligent
Settmg . . e . Index
(System, user) File direct J. J\_ . function . Constant
data register module register K H Other
Bit Word Bit Word UG Zn
® ~ 0O —
— O _
® — 0 —
— O _

[Instruction symbol] [Execution condition]
| Start contact

S.SQR | | | IS-SQR|@@|@|@}_{

Set data Description
) Input data head device
Block memory head device
) Operation constant head device
Dummy device*

*1: Special register SD1506 can be specified as a dummy device.

Functions
The 4~ of input value (EI) is output.
When the input value is negative, 0 is output.

Control Data
(1) Data specified in S.SQR instruction

Specification position | Symbol Name Recommended range*l Unit | Data format Stsgﬁlifd Store

Input data ©+0 E1 Input value 0 to 999999 . |Rea — U
+1 number

Block @01 Output value | (0 to 999999) ~ |Read - s

memory +1 number

' 6+0 oLc |Outputloweut | 000000 ~ |Real 00 U

Operation +1 value number

constant -
*21 K |coefficient | 0to 999999 — |Red 100 | U
+3 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
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Processing contents
(1) The S.SQR instruction performs the following operation.

BW =K x /(E1)

(2) When Kx+(E1) <0LC, BW = 0.
Also, when (E1 < 0), BW = 0.

Error
« When an operation error occurs Error code: 4100
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MELSEC-Q
11.6 Absolute Value (S.ABS)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct Jo 2\ 2 function . Constant
data register module register K H Other
Bit Word Bit Word UG Zn
® ~ 0 -~
- O -
® -~ o -~
- O -
[Instruction symbol] [Execution condition]
| Start clor;tact I
S.ABS I | | | | saes | @ | ©@ | @ | @
Set data Description
) Input data head device
Block memory head device
) Dummy device*
Dummy device*
*1: Special register SD1506 can be specified as a dummy device.
Functions
The input value (E1) absolute value is output.
Input (E1) Output (BW)
A A
0 \ ABS 0 \/
t ! t
BB1 E
BB2 '
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Control Data
(1) Data specified in S.ABS instruction

Specification Position | Symbol Name Recommended range™ Unit | Data format S@gﬁjzgd Store
Input @+l o) Input value  |-999999 to 999999 — |Rea - U
data +1 number
@+l 5 Output value | (0 to 999999) . |Red — s
+1 number
BB
bl5 b12 bs b4 b0
B|B
momo %% | udgmentof 3k
ry +2 'Ju gment o 2|1 BIN
input value ~ |168it — S
(E1) sign When E1>0: BB1=1
BB2 When E1<0: BB2=1
When E1=0: BB1=BB2=0

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

Processing contents
(1) The S.ABS instruction performs the following operation.

BW = |E1]|

(2) The sign of the input value 1 (E1) is judged and the result is output to BB1 and BB2.

E1 Status BB1 BB2
E1>0 1
E1<0
E1=0
Error
* When an operation error occurs Error code: 4100
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MELSEC-Q
12 COMPARISON OPERATION INSTRUCTIONS
12.1 Compare Greater Than(S. >)
Usable devices
. Internal devices MELSECNET/H Intelligent
12 Sgttlng (System, user) File direct JL I\ 2 function In(?lex Constant
ata . register Other
. register . module K, H
Bit Word Bit Word UG Zn

® | - O -

- O -

@ | - O -

@ ~ O ~

[Instruction Symbol] [Execution Condition]

| StartContact
s> _|—|_| | |s.>@|@|@|®}—{

Set data Description
) Input data head device
Block memory head device
) Operation constant head device
Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Compares the input value 1 (E1) and input value 2 (E2) and outputs the result of comparison.
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Control data
(1) Data specified in S. > instruction

Specified position Symbol Name Recommended range ™ Unit | Data format St\‘i‘;ﬂ aerd Store
@0l o Input value 1 | -999999 to 999999 — |Red - u
Input +1 number
data +2 Real
+3 E2 Input value 2 -999999 to 999999 ~ | humber — U 12
@d+0 BW | Output value (The same value as the input value 1 (E1) is _ |Real - S
+1 stored) number
BB —
Block bl5 b12 bs b4 bBo
memory ) B
+2 BB1 Comparison 1 ~|BIN - S
output 16Bit
(The result of comparison between E1 and
E2 is stored.)
. @01 |setvae -999999 to 999999 — |Read 0.0 U
Operation +1 number
constant
2| 4s | Hysteresis 0 to 999999 _ |Rea 0.0 U
+3 number
*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
Processing contents
(1) Compares the input value 1 (E1) with the input value 2 (E2), and outputs the result of the
comparison to BB1 of the block memory.
Condition BB1
El1> (E2 +K) 1
E1=(E2+K — HS) 0
(E2+K—HS) <El1=(E2+K) | Lastvalueis output
Error
« When the hysteresis value is negative Error code: 4100
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MELSEC-Q
12.2 Compare Less Than(S. <)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct Jo 2\ 2 function . Constant
data register module register K H Other
Bit Word Bit Word UG Zn
® ~ 0 -~
- O -
® -~ o -~
- O -

[Instruction Symbol] [Execution Condition]

| StartContact
s< _|—|_| Il |s.<|@@|@|@}—|

Set data Description
) Input data head device
Block memory head device
) Operation constant head device
Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Compares the input value 1 (E1) and input value 2 (E2) and outputs the result of comparison.
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Control data
(1) Data specified in S. < instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\?/lgﬂ a;rd Store
&l o Input value 1 |-999999 to 999999 . |Rea - U
Input +1 number
dat;
aa 2| £ |inputvalue 2 |-999999 to 999999 _ |Read - U
+3 number
©+0 BW | Output value (The same value as the input value 1 (E1) is ~ |Real - S
+1 stored) number
BB —
Block b15 bl2 b8 b4 bBO
memory . B
+2 BB1 Comparison 1 ~ |BIN N s
output 16Bit
(The result of comparison between E1 and
E2 is stored.)
. @0 setvalue -999999 to 999999 . |Rea 0.0 U
Operation +1 number
constant .
21 Hs | Hysteresis 0 to 999999 ~ |Rea 0.0 U
+3 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the data.

Processing contents
(1) Compares the input value 1 (E1) with the input value 2 (E2), and outputs the result of the
comparison to BB1 of the block memory.

Condition BB1
E1 < (E2 +K) 1
E1= (E2 + K + HS) 0
(E24+K)=E1<(E2+4+ K4+ HS) | Last value is output

Error
* When the hysteresis value is negative Error code: 4100
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MELSEC-Q
12.3 Compare Equal Than(S. =)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct Jo 2\ 2 function . Constant
data register module register K H Other
Bit Word Bit Word UG Zn

® ~ 0 -~

- O -

® -~ o -~

- O -

[Instruction Symbol] [Execution Condition]

| StartContact
- MBS = TeleTeleH

Set data Description
) Input data head device
Block memory head device
) Operation constant head device
Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Compares the input value 1 (E1) and input value 2 (E2) and outputs the result of comparison.
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Control data
(1) Data specified in S. = instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\?/lgﬂ a;rd Store
@l o Input value 1 |-999999 to 999999 ~ |Rea - U
Input +1 number
data 2| B2 |inputvalue2  |-999999 to 999999 _ |Read - U
+3 number
©+0 BW | Output value (The same value as the input value 1 (E1) is ~ |Real - S
+1 stored) number
BB —
b15 bl2 b8 b4 bo
Block B
memo B
v +2 BB1 Comparison 1 ~|BIN - S
output 16Bit
(The result of comparison between E1 and
E2 is stored.)
Operation @01 I setvalue -999999 to 999999 — |Red 0.0 U
constant +1 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the data.

Processing contents
(1) Compares the input value 1 (E1) with the input value 2 (E2), and outputs the result of the
comparison to BB1 of the block memory.

Condition BB1
El= (E2+K) 1
El# (E2 + K) 0
Error
* When an operation error occurs Error code: 4100
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MELSEC-Q
12.4 Compare Greater Or Equal(S. >=)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct Jo 2\ 2 function . Constant
data register module register K H Other
Bit Word Bit Word UG Zn
® ~ 0 -~
- O -
® -~ o -~
- O -

[Instruction symbol] [Execution condition]

| Start contact
S.>= J_|_| | | IS->=|@|@|@@}_|

Set data Description
) Input data head device
Block memory head device
) Operation constant head device
Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions
Compares the input value 1 (E1) and input value 2 (E2) and outputs the result of comparison.
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Control data
(1) Data specified in S. >= instruction

Specification Position | Symbol Name Recommended range ™ Unit | Data format St\e;gl(i a;rd Store
@) ¢ Input value 1 |-999999 to 999999 . |Rea - U
Input +1 number
dat;
a 2| B2 |inputvalue2  |-999999 to 999999 _ |Read - U
+3 number
©+0 BW | Output value (The same value as the input value 1 (E1) is ~ |Real - S
+1 stored) number
BB —
Block b15 bl2 b8 b4 bBO
memory . B
+2 BB1 Comparison 1 ~ |BIN N s
output 16Bit
(The result of comparison between E1 and
E2 is stored.)
. @0\ | setvalue -999999 to 999999 . |Rea 0.0 U
Operation +1 number
tant .
constan 2] Hs |Hysteresis |0 to 999999 . |Red 0.0 u
+3 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the data.

Processing contents
(1) Compares the input value 1 (E1) with the input value 2 (E2), and outputs the result of the
comparison to BB1 of the block memory.

Condition BB1
El1=> (E24+K) 1
E1<(E2+K — HS) 0
(E2+K—HS)<E1<(E2+K)| Lastvalue is output

Error
« When the hysteresis value is negative Error code: 4100
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MELSEC-Q
12.5 Compare Less Or Equal (S. <=)
Usable devices
Settin Internal devices MELSECNET/H Intelligent Index
9 (System, user) File direct Jo 2\ 2 function . Constant
data A register Other
. register ) module K,H
Bit Word Bit Word UG Zn
® ~ 0 -~
- O -
® -~ o -~
- O -
[Instruction symbol] [Execution condition]
| Start (I:olntact I
S<= J_|_| 11 L s<= | @ | ® | © | &
Set data Description

) Input data head device

Block memory head device

) Operation constant head device

Dummy device

*1: Special register SD1506 can be specified as a dummy device.

Functions

Compares the input value 1 (E1) and input value 2 (E2) and outputs the result of comparison.
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Control data

(1) Data specified in S.

<= instruction

Specification Position | Symbol Name Recommended range ™ Unit | Data format St\?/lgﬂ a;rd Store
@) ¢ Input valuel  |-999999 to 999999 . |Rea - U
Input +1 number
dat;
a 2| B2 |inputvalue2  |-999999 to 999999 _ |Read - U
+3 number
©+0 BW | Output value (The same value as the input value 1 (E1) is ~ |Real - S
+1 stored) number
BB —
Block b15 bl2 b8 b4 bBO
memory . B
+2 BB1 Comparison 1 ~ |BIN N s
output 16Bit
(The result of comparison between E1 and
E2 is stored.)
. @0\ | setvalue -999999 to 999999 . |Rea 0.0 U
Operation +1 number
tant .
constan 2] Hs |Hysteresis |0 to 999999 . |Red 0.0 u
+3 number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.

Users cannot set the data.

Processing contents

Error

12-10

comparison to BB1 of the block memory.

Condition BB1
E1<(E2+K) 1
E1> (E2 + K + HS) 0

(E24+K)<E1=(E2+4+ K4 HS) | Lastvalue is output

« When an operation error occurs

(1) Compares the input value 1 (E1) with the input value 2 (E2), and outputs the result of the

Error code: 4100
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MELSEC-Q

13 AUTO TUNING

13-1

Auto tuning is designed to make the initial setting of the PID constants.

The auto tuning of the QNPHCPU/QnPRHCPU can be used for processes that can be
approximated with a primary delay plus dead time represented by the following expression.
Example: Process with relatively slow response such as temperature adjustment

K -Ls
1+Ts ©

K: Gain, T: Time constant, L: Dead time, s: Laplace operator
Auto tuning can be used for the loop that uses the S. PID or S. 2PID instruction.

Auto tuning is performed in the ZN process: stepped response process of Ziegler and Nichols.
[Outline of stepped response process]
With no control operation being performed, change the manipulated value (MV) step by step
and look how the process value (PV) varies.
1)  When the manipulated value (MV) is changed step by step, the process value (PV)
begins to vary slowly.
Soon, the PV will vary faster, then vary slowly again, and finally settle at a fixed value.
2) Draw atangent line at the place where the process value (PV) varies fastest, and find
the points of intersection A, B where this tangent line crosses the horizontal axis
corresponding to the first process value (6o) and last process value (f1).
This provides the equivalent dead time (L) and equivalent time constant (T) as shown
below.
3) From the equivalent time constant (T) and maximum process value width (Y), calculate
the maximum slope (response speed) R = Y/T.
Apply the equivalent dead time (L) and maximum slope (R) to the Ziegler and Nichols'
adjustment rule, and calculate the proportional gain Kp (P), integral constant Ti (I) and
derivative constant To (D).

Manipulated value for o
auto tuning ATIMV X%

Process value PV
(%)

61

Maximum slope Y

(response speed) T Maximum measurement width

Y %

GO h T
H /1 H X
; < d Time (s)
Equivalent dead Equivalent time
time L constant T
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13 AUTO TUNING

Auto tuning procedure

C Start )

Since the PID constants are overwritten at completion of auto tuning,
record the PID constants as required.

| Set the loop tag and operation constants necessary for auto tuning. '

| Change the operation mode (MODE) of the tuning target loop to Manual (MAN). '

Make sure that the process of the tuning target is stable.
(Adjust the MV so that the process is stabilized as required.)

Disconnect the S.2PID/S.PID instruction of the tuning target loop and connect
the S.AT1 instruction to where the S.2PID/S.PID instruction was located.

Turn the auto tuning start signal (el) to Start (1).

(Auto tuning in execution)

Auto Tuning Completed (BB16) turns to Completed (1) at end of auto tuning.

Turn the auto tuning start signal (e1) to End (0).
(Auto Tuning Completed (BB16) turns to Not completed (0).)

Check the PID constants stored in the loop tag.

Disconnect the S.AT1 instruction of the tuning target loop and connect
the S.2PID/S.PID instruction to where the S.AT1 instruction was located.

Make fine adjustment during normal operation.

C End DY

13-2
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13 AUTO TUNING

(1) Time chart from auto tuning start until normal completion

Auto tuning start

A
Auto tuning start signal el \ 4
Auto tuning completion .
. A b
Auto tuning completion BB16 : \ 4
Various Alarm BB1 to BB8
Vi v
Manipulated value My MV X MV + ATISTEPMV X mv
v

PID constants are set.

(2) Time chart from auto tuning start until stop due to alarm occurrence

Auto tuning start

A
Auto tuning start signal el v
Auto tuning suspension
A b
Auto tuning completion BB16 ' A4 P
: . Alarm Occurrence .
A N
Various Alarm BBL1 to BB8 ': i Y
Y v
Manipulated value MV~ MV X MV + ATISTEPMV X. mv
v

PID constants are not set.
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MELSEC-Q
13.1 Auto tuning instruction (S. AT1)
Usable devices
. Internal devices MELSECNET/H Intelligent
Setting . . R X Index
(System, user) File direct Ju .\ 4 function . Constant
data . register Other
Bit word | e9ster Bit Worg | Medule Zn K. H
UL \GL2
® | - O -
© ~ O _
@ | - O -
@ ~ O ~
& ~ O _

[Instruction symbol] [Execution condition]

Start contact
SAT1 }—H—|S.AT1|@@@|@|®}_{

Set data Description
Input data head device

Block memory head device
Operation constant head device
Loop tag memory head device
Local work memory head device

ERB®PR®

Functions

Performs auto tuning and makes the initial setting of the PID constants.

13-4 13-4



13 AUTO TUNING

Control data

(1) Data specified in S. AT1 instruction

Specified position | Symbol Name Recommended range ™ Unit | Data format St\‘j\;ﬂgrd Store
S Inputvalue  |-999999 to 999999 9 |Red - u
+1 number
b15 b12 b8 b4 b0
Input data Auto tuning i BIN
2 |el start signal "~ | 16bit 0 U
0: Stop/end
1: Start
BB —
BB1 |Alarm
BB2 I.np.ut upper
limit alarm
833 | it larm
bl5 bl2 b8 b4 b0
BB4 Output upper (g B|B|B|B|B|B|B|B
Block limit alarm B B|B|B|B|B|B|B|B
memory €)+0 BB5 Output lower 1 NN MEE ~ |BIN - S
limit alarm 16bit
- BB16 BB1 to BB8
BB6 |Outtimealam| . |ncomplete) (0: Without alarm)
gy |Operation (1: Complete) (1: With alarm)
mode alarm
BBS Identification
alarm
BB16 Auto tumng
completion
Operation Operation 0: Reverse operation __|BIN
constant ©@+0 |PN mode 1: Forward operation 16bit 0 U
0 to FFFFH
: 15 bl2 b8 b4 b0
Operation > BIN
+1 | MODE clcjc|c|c|c|a[m|L|L]|L — . 8 S/U
mode s|M[c|A|M|A|UlAa|C|c|C 16bit "
V|iv|iB|B[B|S|T[N|C|A|M
bl5 bl2 b8 b4 b0
S H|LIP|P
P H{L[H|L
A AlA[A|A
Loop tag +3 | ALM ﬁ;"’t‘;’:ﬂon — ils,;it 40004 | SIU
memory SPA HHA, LLA, PHA, PLA
0: Loop RUN (0: Without alarm)
1: Loop STOP (2: With alarm)
+12 MV Manipulated 1010 110 % Real 0.0 s/U
+13 value number
18 | vH Output upper | ;5 45 119 9 |Red 100.0 u
+19 limit value number
20 Hyy o |Outeutlower 4545110 9 |Rea 0.0 u
+21 limit value number

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.
*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)
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13 AUTO TUNING

Specified position | Symbol Name Recommended range ™ Unit | Data format St\;’:\;ﬂgrd Store
@+52 P |Gain 0 to 999999 — |Read 1.0 SIU
+53 number
54 | |!ntegral 0 to 999999 s |Red 100 | swu
+55 constant number
+56 D Derivative 0 t0 999999 S Real 00 S/U
+57 constant number
Loop tag AT1 |[Step
*2
memory :;2 STEP |manipulated |-100 to 100 % Suerf]'ber 0.0 U
MV |value for AT1
+72 Sampling AT1S < 32767 Real
+73 AT1ST cycle for AT1 010999999 Note that IX 5 number 1.0 U
+74 AT1 [ Time-out time ATITOUT1 < Real
——— = 32767
+75 | TouT1 |for ATL 010999999 Note that AT S number 100.0 U
After AT1TOUT2
+76 AT1 | maximum < 327671 Real
+77 | TOUT2 |slope time-out 010999999 Note that AT = S number 10.0 U
time for AT1
Local €+0
work : — System area | Used by the system as a work area. — — — S
memory ° [T 51

*1: The data of the item(s) where the values within the recommended range are given in the parentheses are stored by the system.
Users cannot set the data.

*2: The loop tag memory and loop tag past value memory occupy a total of 128 words. (Refer to Section 3.3.1 for details.)

*3: The applications of the loop tag past value memory are indicated below.

Specified position contents
3+0 Sampling cycle counter initial preset flag
+1 | Sampling cycle counter
+2 | Time-out time counter initial preset flag
+3 | Time-out time counter
+4 | After maximum slope time-out time counter initial preset flag
+5 | After maximum slope time-out time counter
+6 | Step manipulated value preset flag
+7 | Counter from auto tuning start

:g Auto tuning start-time PVO
+10
11 PVn1 (Last process value)
12 Maximum slope value
+13 P
+14 . .
+15 Maximum slope-time counter
*16 Maximum slope-time PV
+17 P
+18
+19 R (Response speed)
+20 . .
+21 L (Equivalent dead time)

When control is to be started from the initial status, the data must be cleared with the sequence program.

(2) Execution cycle (AT)
Set the execution cycle in SD1500 and SD1501 as a real number.
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13 AUTO TUNING MELSEC-Q

Processing contents

(1) Start signal judgement processing
Any of the following processings is performed depending on the statuses of the auto tuning
start signal (e1) and auto tuning completed (BB16).

el BB16 Processing

BB2 to BB8 of BB are turned to 0.

When the stepped manipulated value preset flag is 1, the following
0 0 processing is performed.

MV = MV — AT1STEPMV

The S. AT1 instruction is terminated.

1 0 "(2) Loop stop processing" is performed.

BB16 of BB is turned to 0.

The S. AT1 instruction is terminated.

1 1 The S. AT1 instruction is terminated.

(2) Loop stop processing
(a) Setting 1 in SPA of the alarm detection (ALM) selects a loop stop.
A loop stop performs the following processing and terminates the S. AT1 instruction.
1) The auto tuning completed (BB16) is turned to 1.
2) When the stepped manipulated value preset flag is 1, the following processing is
performed.

MV = MV — AT1ISTEPMV

(b) Setting 0 in SPA of the alarm detection (ALM) selects a loop run.
A loop run performs "(3) Mode judgement processing".

(3) Mode judgement processing
Either of the following processings is performed depending on the operation mode (MODE)
setting.
(&) When the operation mode (MODE) is any of AUT, CAB, CAS, CCB, CSV, LCA and LCC,
the following processing is performed and the S. AT1 instruction is terminated.
1) The operation mode alarm (BB7) is turned to 1.
2) The auto tuning completed (BB16) is turned to 1.
3) When the stepped manipulated value preset flag is 1, the following processing is
performed.

MV = MV — AT1ISTEPMV

(b) When the operation mode (MODE) is any of MAN, CMB, CMV and LCM, "(4) Input check
processing" is performed.
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(4) Input check processing
Either of the following processings is performed depending on the alarm detection (ALM)
setting.
(@) If either of PHA and HHA of the alarm detection (ALM) is 1, the following processing is
performed and the S. AT1 is terminated.
1) The input upper limit alarm (BB3) is turned to 1.
2) The auto tuning completed (BB16) is turned to 1.

(b) If either of PLA and LLA of the alarm detection (ALM) is 1, the following processing is
performed and the S. AT1 is terminated.
1) The input lower limit alarm (BB3) is turned to 1.
2) The auto tuning completed (BB16) is turned to 1.

(5) Time-out judgement processing
Whether the auto tuning processing has reached the AT1 time-out time (AT1TOUT1) or not is
judged.
(a) If the AT1 time-out time (AT1TOUTL1) is reached, the following processing is performed and
the S. AT1 is terminated.
1) The time-out alarm (BB6) is turned to 1.
2) The auto tuning completed (BB16) is turned to 1.

(b) If the AT1 time-out time (AT1TOUTL) is not reached, "(6) After maximum slope time-out
judgment processing" is performed.

(6) After maximum slope time-out judgment processing
Whether the auto tuning processing has reached the AT1 after maximum slope time-out time
(AT1TOUT?2) or not is judged.
However, if the after maximum slope time-out time counter initial preset flag is 0, the
processing in (c) is performed.
(a) If the AT1 after maximum slope time-out time (AT1TOUT?2) is reached, "(10) Identification
processing" is performed.

(b) If the AT1 after maximum slope time-out time (AT1TOUT?2) is not reached, "(7) Stepped
manipulated value set processing" is performed.

(c) If the after maximum slope time-out time counter initial preset flag is 0, "(7) Stepped
manipulated value set processing" is performed.

(7) Stepped manipulated value set processing

Whether the stepped manipulated value is "set (1)" or "not set (0)" is judged from the stepped

manipulated value preset flag.

(a) If the stepped manipulated value preset flag is 0, the following processing is performed and
the S. AT1 is terminated.

1) The AT1 stepped manipulated value (ATLSTEPMV) is added to the manipulated value
(MV).

T1 = MV + ATISTEPMV
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In the upper/lower limiter, the following operation is performed and the result of the operation is
output to BB4 and BBS.

" Result Processing after upper/lower
Condition -
BB4 BB5 | BB16 MV limiter

T1> MH 1 0 1 Original MV
unchanged . o .
Oricinal MV S. AT1 instruction is terminated.

T1 <ML 0 1 1 d
unchanged

ML<TL<MH |0 0 0 T The processing in 2) and later is

performed.

2) The stepped manipulated value preset flag is turned to 1.

3) The counter from auto tuning start is cleared to O.

4) The input value (E1) is stored into the auto tuning start-time PVO.

5) The input value (E1) is stored into the last process value (PVn-1).

6) The maximum slope value, maximum slope-time counter, maximum slope-time PV,
response speed (R) and equivalent dead time (L) are cleared to O.

(b) If the stepped manipulated value preset flag is 1 "(8) Sampling cycle judgement
processing" is performed.

(8) Sampling cycle judgment processing
Whether the sampling cycle is reached or not is judged from the AT1 sampling cycle (AT1ST).
(a) If the sampling cycle is not reached, the S. AT1 instruction is terminated.

(b) If the sampling cycle is reached, "(9) Response waveform observation processing" is
performed.

(9) Response waveform observation processing
The following processing is performed for the input value (E1).
(a) Response waveform observation
1) The counter from auto tuning start is incremented.
2) The following processing is performed according to the input value (E1) and last process
value (PVn-1).

Reverse operation (PN = 0)
Forward operation (PN = 1)

T2 = E1 — PVn1

3) The input value (E1) is stored into the last process value (PVn-1).
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(b) Maximum slope value
Depending on the slope (T2), the following processing is performed and the S. AT1
instruction is terminated.
1) If reverse operation is performed (PN = 0) and AT1 stepped manipulated value
(AT1STEPMV) = 0 or forward operation is performed (PN = 1) and AT1 stepped
manipulated value (ATISTEPMV) <0

Condition Processing
Maximum slope value slope | »« Maximum slope value = slope (T2)
=(T2) * Maximum slope-time counter = counter from auto tuning start

* Maximum slope-time PV = input value (E1)
« After maximum slope time-out count value is reset and count is
restarted.

Maximum slope value >

Maximum slope value remains unchanged from the last value.
Slope(T2) P 9

2) If forward operation is performed (PN = 1) and AT1 stepped manipulated value
(AT1STEPMV) = 0 or reverse operation is performed (PN = 0) and AT1 stepped
manipulated value (ATISTEPMV) <0

Condition Processing
Maximum slope value = * Maximum slope value = slope (T2)
Slope(T2) « Maximum slope-time counter = counter from auto tuning start

* Maximum slope-time PV = input value (E1)
« After maximum slope time-out count value is reset and count is
restarted.

Maximum slope value <

Maximum slope value remains unchanged from the last value.
Slope(T2) P 9

(10) Identification processing
Using the maximum slope value, the following processing is performed.
(a) Response speed
1) The response speed for calculation (R") and response speed (R) are calculated with the
following expression.

. Maximum slope value(%) IR
R = \R= 754 (s)
AT1ST 100

2) If R = 0, the following processing is performed and the S. AT1 instruction is terminated.
The identification alarm (BB8) is turned to 1.
The auto tuning completed (BB16) is turned to 1.
When the stepped manipulated value preset flag is 1, the following processing is
performed.

MV = MV — AT1ISTEPMV
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(b) Equivalent dead time
1) The segment (b) made by the Y axis and the equivalent dead time (L) provided when the
tangent line is drawn at the response speed for calculation (R') are calculated with the
following expression.

b = (maximum slope-time PV) — R' X (maximum slope counter) X AT1ST

L= (Auto tuning start-time PV0)-b
= R

2) If L = 0, the following processing is performed and the S. AT1 instruction is terminated.
The identification alarm (BB8) is turned to 1.
The auto tuning completed (BB16) is turned to 1.
When the stepped manipulated value preset flag is 1, the following processing is
performed.

MV = MV — AT1ISTEPMV

(11) PID constant calculation processing
The response speed (R), equivalent dead time (L) and AT1 stepped manipulated value
(AT1STEPMV) are assigned to the adjustment rule to calculate the PID constants.
(a) Control system
The control system is selected according to the integral constant Ti (I) and derivative
constant To (D).

Integral constant Ti (I) Derivative constant To (D) Control method
T <0 B Proportional control (P operation)
only
>0 To=0 PI control (PI operation)
| .
Tpo >0 PID control (PID operation)

(b) Adjustment rule
The ZN process: adjustment rule based on the stepped response of Ziegler and Nichols is

used.

Control . N

method Rate example gain Kp (P) Integral constant Ti (1) Derivative constant To (D)
1 |ATISTEPMV|

P RxL 100 0 0
0.9 _ |ATISTEPMV|
1.2 _ |ATISTEPMV|

PID RxL X 100 2xL 05 %L
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(c) PID constant storage
The following processing is performed and the S. AT1 instruction is terminated.
1) The PID constants are stored into the gain (P), integral constant (I) and derivative
constant (D).
2) The auto tuning completed (BB16) is turned to 1.
3) The AT1 stepped manipulated value (ATLISTEPMV) is subtracted from the manipulated
value (MV), and the result is stored into the manipulated value (MV).

MV = MV — AT1ISTEPMV

ERROR

When an operation error occurred. Error code: 4100
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14 ERROR CODE

14 ERROR CODE

14.1 Err

MELSEC-Q

This chapter describes the definitions of the errors that will occur in the QNPHCPU/QnPRHCPU
and the compensation operation to be taken for the errors.

or code list

There is the following process control instruction error.
« Error occurred midway through operation Error code: 4100

When an operation error occurs (error code: 4100), a detailed error code is stored into SD1502

and SD1503.

« SD1502: Error code that occurred in process control instruction
» SD1503: Processing number of corresponding instruction where error occurred

If "OPERATION ERROR (error code: 4100)" occurred in the process control instruction, confirm
its details in the above special registers.

Table 14.1 Error Codes That Occurred in Process Control Instructions (Stored in SD1502)

Error code Error definition Cause Processing

1 There is either a non-numeric or Set data, such as operation Check/correct the set data.
non-normalized number. constant, loop tag memory, loop
Symbol error tag past value memory or

2 (The number is negative) execution cycle, has a problem.

3 Number error
(The number is outside the range)

4 Integer range is exceeded

5 Tried to divide by 0.

6 An overflow occurred.

Table 14.2 Processing Numbers of Instructions where Error Occurred (Stored in SD1503)

Processing
No. 1 2 3 4 5 7 8
Instruction
S.IN Range Input limiter | Engineering | Digital
check value Filter
reverse
conversion
S. OUT1 Input Change Reset Output
addition rate, windup conversion
processing upper/lower
limiter
S. OUT2 Change Output
rate, conversion
upper/lower
limiter
14-1 14-1
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Table 14.2 Processing Numbers of Instructions where Error Occurred (Stored in SD1503)

Processing
No. 1 2 3 4 5 6 7 8
Instruction
S. DUTY Input Change Reset Output ON Output
addition rate, windup time conversion
processing upper/lower conversion
limiter
S.BC Upper limit Change rate | Output
check check conversion
S. PSUM Input value Integration Output
increment value conversion
operation operation
S.PID Control SV setting Tracking Gain (Kp) PID Deviation
cycle processing processing operation operation check
judgment
S. 2PID Control SV setting Tracking Gain (Kp) PID PID PID Deviation
cycle processing processing operation operation 1) | operation 2) | operation 3) | check
judgment *1 *2 *3
S. PIDP Control SV setting Tracking Gain (Kp) PIDP Deviation Change Output
cycle processing processing operation operation check rate, upper/ | conversion
judgment lower limiter
S. SPI Operation SV setting Tracking Gain (Kp) SPI Deviation
time monitor | processing processing operation operation check
S.IPD Control SV setting Tracking Gain (Kp) IPD Deviation
cycle processing processing operation operation check
judgment
S. BPI Control SV setting Tracking Gain (Kp) BPI Deviation
cycle processing processing operation operation check
judgment
S.R Control Engineering | Tracking Change rate | Ratio
cycle value processing limiter operation
judgment conversion
S. PHPL Engineering | Upper/lower | Change rate | Engineering | Loop stop
value limit check check value
reverse conversion
conversion
S. ONF2 Control SV setting Tracking MV MV output 2-position
cycle processing processing compensa- ON/OFF
judgment tion control
S. ONF3 Control SV setting Tracking MV MV output 3-position
cycle processing processing compensa- ON/OFF
judgment tion control
S. PGS Operation SV count MVPGS Output
constant up operation processing
check
S. SEL Engineering | E1, E2 Engineering | Change Output Tracking
value selection value rate, upper/ | conversion processing
conversion reverse lower limiter
conversion
S.AT1 Input check | Time out After Step Sampling Response Identification | PID
judgment maximum manipulated | cycle waveform processing constant
slope time- | value set judgment observation calculation
out time

*1: Indicates the operation processing of Bn or Cn.
*2: Indicates the operation processing of Dn.
*3: Indicates the operation processing of AMV.

14-2

Processing No. 1 is stored if an error occurs in the instruction that is not indicated in the above
table.
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APPENDIX
Appendix 1 EXAMPLE PROGRAM

In the following program, the operation mode switches to the manual mode at power-on. Turning
X10 ON selects AUTO (automatic mode), starting PID control.

X10
0t [MOVP H10 R1001 H Changes operation mode to AUTO.
{MOVP HO R1003 H Changes Alarm Detection (ALM) to 0.
SM402
5} {CALL PO H Jumps to PO label when SM402 is ON.
X1
8 {SET SM1500H Sets last value hold processing.
X1
10 —F { RST SM1500 H Resets last value hold processing.
X2
12 —i} { SET SM1501H Sets output value hold processing.
X2
14 —3F { RST SM1501H Resets output value hold processing.
X0 K1
16—t TO H Match with the time set for the execution cycle.
TO
21— [PLS MO H
MO
24 | { CALL P1 H Jumps to P1 label when MO is ON.
[RST TO H Changes TO data to 0 when MO turns ON.
31 {FEND H Indicates the end of sequence program where SM402 is OFF.
P1 SM400
32| {FLT DO RO H Converts DO value into real number and stores it into RO.
1 S.N RO R100 R200 R1000 H Sets each head device of S.IN instruction.
{EMOV R100 R20 H Transfers R100 value of S.IN instruction to R20 of S.PHPL.
4[ S.PHPL R20 R120 R220 R1000 ]— Sets each head device of S.PHPL instruction.
{EMOV R120 R40 H Transfers R120 value of S.PHPL instruction to R40 of S.PID.
———{S.PID R40 R140 R240 R1000R300 H Sets each head device of S.PID instruction.
{ EMOV R140 R60 H Transfers R140 value of S.PID instruction to R60 of S.0UT1.
————S.0UT1 R60 R160 R260 R1000 H Sets each head device of S.OUT1 instruction.
[ INT R160 D1 ]— Converts R160, R161 real number into binary.
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81
82

PO
83

App -2

{RET R
{FEND H
SM400
— [EMOV EO0.1 SD1500H

{FMOV HO R100 K100 H

{FMOV HO R1000K128 H

[MOV H1  R1000 H

[MOV H8  R1001 H

[MOV H7C7 R1002 H

{MOV H4000 R1003 H

[MOV H4000 R1004 H

[EMOV EO0 R1010 H

{EMOV EO0O R1012 H

[EMOV E0 R1014 H

[EMOV EO R1016 H

{ EMOV E100 R1018 H

[EMOV EO R1020 H

{EMOV E100 R1022 H

[EMOV E0 R1024 H

{EMOV E100 R1026 H

[EMOV EO R1028 H

{EMOV E100 R1030 H

End of subroutine program

Main routine program end

Sets execution cycle to 0.1s.

Clears S.IN, S.PHPL. S.PID, S.OUT1 output values to 0.

Clears loop tag to 0.

Default value setting of loop tag
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SM400
151 |

[EMOV EO R1032 H

[EMOV E100 R1034 H

{EMOV EO R1036 H

[EMOV E0.2 R1038 H

[EMOV EO R1040 H

[EMOV EO R1042 H

[EMOV E100 R1044 H

{EMOV E1 R1046 H
Default value setting of loop tag

[EMOV E100 R1048 H

[EMOV E100 R1050 H

[EMOV E1 R1052 H

[EMOV E10 R1054 H

[EMOV EO R1056 H

{EMOV EO R1058 H

{fEMOV E1 R1060 H

[EMOV EO R1062 H
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SM400
216 —

{EMOV E100 R200 H

{EMOV E0 R202 H

{EMOV E100 R204 H

[EMOV EO R206 H

Operation constant setting of S.IN instruction

{EMOV E110 R208 H

{EMOV E100 R210 H

{EMOV E0 R212 H

{EMOV E-10 R214 H

249 —

{EMOV E8 R240 H

{EMOV E2 R242 H

{MOV HO R244 H } Operation constant setting of S.PID instruction

{MOV HO R245 H

MOV H3 R246 H

264 —

[EMOV E100 R260 H

Operation constant setting of S.OUT1 instruction

{EMOV E0 R262 H

273 { RET  HEnd of subroutine program

274 [END H
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Appendix 2 Loop Tag Memory List

MELSEC-Q

Appendix 2.1 PID control (SPID) 2-degree-of-freedom PID control (S2PID)
Sample PI control (SSPI)

Loop tag memory list

Instruction used

Offset

Name

Recommended range

Unit

Data storage

SPID

S2PID SSPI
+0 — — — — — —
1 MODE Operation mode 0 to FFFFH - S/U S/U
2 — — — — — —
3 ALM™ Alarm detection 0 to FFFFwx - SiJ SIJ
4 INH ™ Alarm detection inhibition | 0 to FFFF - SiU ]
5 — — — — — —
6 — — — — — —
7 — — — — — —
8 _ _ — — _ —
g — — — — — —
S. PHPL 1(1) PV Process value (RL to RH) — S S
S. OUT1/S. DUTY g MV Manipulated value -10to 110 % S/U S/U
S. PID/S. 2PID/ 14
S SPI 15 SV Set value RL to RH — U U
S. PID/S. 2PID/ 16 - o
S SPI 17 DV Deviation (-110 to 110) % S S
S. OUT1/S. DUTY 18 MH Output upper limit value -10to 110 % U U
S. OUT1/S. DUTY 3(1) ML Output lower limit value -10to 110 % U U
S. PHPL/S. PID/ 22 Engineering value upper -
S. 2PID/S. SPI 23 RH limit -999999 to 999999 U U
S. PHPL/S. PID/ 24 Engineering value lower -
S. 2PID/S. SPI 25 RL limit -999999 to 999999 U U
26 Upper limit alarm set RL to RH -
S. PHPL 27 | PH value PL < PH v v
28 o RL to RH
S. PHPL 29 PL Lower limit alarm value PL < PH — U U
30 Upper upper limit alarm RL to RH -
S. PHPL 31 HH value PH < HH U U
32 Lower lower limit alarm RL to RH
S. PHPL 33 | value LL<PL B v v
34 . . - - . -
35
36 B B B B B B
37
38 ) -
S.IN 39 a Filter coefficient O0to1 — U U
S. PHPL 40 | ps Upperflower limitalarm | 4, 999999 % U U
41 hysteresis
S. PHPL 42| e Change rate alarm check |, 1, 999909 s u u
43 time
S. PHPL jg DPL Change rate alarm value | 0to 100 % u U
S. PID/S. 2PID/ 46 Control cycle/Operation
S sP| 47 CT/ST fime 0 to 999999 s U (Set CT) U (Set ST)
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Data storage
Instruction used Offset Iltem Name Recommended range Unit SPID
SSPI
S2PID

s.outTi/sputy | 48 pyL | Qutputchange rate imit | 4y, 450 % U u

49 value
S. PID/S. 2PID/ 50 e o
S SPI 51 DVL Deviation limit value 0to 100 % U U
S. PID/S. 2PID/ 52 .
S sP| 53 P Gain 0 to 999999 — u u
S. PID/S. 2PID/ 54
S. SPI/S. OUT1/ ! 12 Integral constant 0 to 999999 s u u
S. DUTY

_— u
S. PID/S. 2PID/ 56 Derivative constant/ U
S. SPI 57 | PSTHT | sample oycle 010 999999 s (D Setting) (STHT
Setting)

S. PID/S. 2PID/ 58 ) o
S, spI 59 GW Gap width 0to 100 % u u
S. PID/S. 2PID/ 60 .
S SPI 61 GG Gap gain 0 to 999999 — U U
S. PID/S. 2PID/ . !
s.spis. outtss. | 92 mvp | MV inside operation (-999999 to 999999) % s s

63 value
DUTY
S 2PID 64 o 2Degree-of-freedom 0to 1 - U -

65 parameter o

66 2Degree-of-freedom - -
S. 2PID 67 B parameter 3 Oto1 u
S. DUTY gg CTDUTY | Control output cycle 0 to 999999 s u —

POINT

* MODE, ALM and INH marked *1 are shared among the instructions.
* | marked *2 shares the same value between the following instructions.
S. PID instruction and S. OUT1 instruction
S. PID instruction and S. DUTY instruction
S. 2PID instruction and S. OUT1 instruction
S. 2PID instruction and S. DUTY instruction
S. SPI instruction and S. OUT1 instruction
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Appendix 2.2 |I-PD Control (SIPD), Blend PI control (SBPI)

Loop tag memory list

Data storage

Instruction used Offset Iltem Name Recommended range Unit SIPD SBP]
+0 — — — — — —
1 MODE Operation mode 0 to FFFFH — S/U S/U
2 — — — — — —
3 ALM ™ Alarm detection 0 to FFFFw — SiU SiU
4 INH ™ Alarm detection inhibition | 0 to FFFFw — Sy SiU
5 — — — — — —
6 — — _ _ _ —
7 — — — — — —
8 — — — — — —
9 — — — — — —

S. PHPL 1? PV Process value (RL to RH) — S S

S. OUT1 12 MV Manipulated value -10to 110 % S/U S/U

S. IPD/S. BPI 12 SV Set value RL to RH — U U

S. IPD/S. BPI 13 DV Deviation (-110 to 110) % S S

S. OUT1 13 MH Output upper limit value -10to 110 % U U

S. OUT1 2(1) ML Output lower limit value -10to 110 % U U

S. PHPL/S. IPD/ 22 Engineering value upper -

S BPI 23 RH limit -999999 to 999999 U U

S. PHPL/S. IPD/ 24 Engineering value lower -

S BPI 25 RL limit -999999 to 999999 U U
26 Upper limit alarm set RL to RH -

S. PHPL 27 PH value PL<PH U U
28 o RL to RH

S. PHPL 29 PL Lower limit alarm value PL < PH — U U
30 Upper upper limit alarm RL to RH -

S. PHPL 31 HH value PH<HH U U
32 Lower lower limit alarm RL to RH

S. PHPL 33 LL value LL<PL B u u
34 B B B B B B
35
36 - - . . . -
37
38 ) -

S.IN 39 o Filter coefficient Oto1 — u U

S. PHPL 40 HS Upper/loyver limit alarm 0 to 999999 % U U
41 hysteresis

S. PHPL 42 o Change rate alarm check | 1, 999999 s u u
43 time

S. PHPL jg DPL Change rate alarm value | 0to 100 % u u

S. IPD/S. BPI ig CT Control cycle 0 to 999999 s u U
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. . Data storage
Instruction used Offset Item Name Recommended range Unit SIPD SBPI
S OUT1 48 DML Output change rate limit 0t 100 % U U
49 value
S. IPD/S. BPI 2(1) DVL Deviation limit value 0to 100 % U U
S. IPD/S. BPI 2§ P Gain 0 to 999999 — u u
S. IPD/S. BPI 54 2
S OUT1 55 | Integral constant 0 to 999999 s U U
D:0 to 999999 s u —
56 Derivative constant/
S. IPD/S. BPI 57 | PSPV | DV cumulative value SDV:-999999 to % . s
999999
S. IPD/S. BPI gg GW Gap width 0to 100 % u u
S. IPD/S. BPI 2(1) GG Gap gain 0 to 999999 — u u
S. IPD/S. OUT1 62 | wvp MViinside operation (-999999 to 999999) % S —
63 value

POINT |

* MODE, ALM and INH marked *1 are shared among the instructions.
| marked *2 shares the same value between the S. IPD and S. OUT1 instructions
and between the S. BPl and S. OUT1 instructions.
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Appendix 2.3 Manual output (SMOUT), Monitor (SMON)

Loop tag memory list

MELSEC-Q

: . . Data storage
Instruction used Offset Item Name Setting/Store range Unit SMOUT SMON

+0 — — — — — —
1 MODE Operation mode 0 to FFFFH - S/U S/U
2 — — — — — —
3 ALM Alarm detection 0 to FFFFx — S/IU S/IU
4 INH " Alarm detection inhibition | 0 to FFFFn — - S/IU
5 J— . J— J— . J—
6 — _ — — _ —
7 — — — — — —
8 — — — — — —
9 — — — — — —

S. PHPL 1? PV Process value (RL to RH) — — S

S. MOUT 12 MV Manipulated value -10to 110 % u —
14 - . - - . -
15
16 - - - - - -
17
18 - . - - . -
19
20 - - - - - -
21

S. PHPL gg RH E;ﬁ'”eer'”g value upper | _q99999 to 999999 — — U

S. PHPL gg RL lliEnr;eqmeermg value lower | 999999 to 999999 — — U
26 Upper limit alarm set RL to RH - -

S. PHPL 27 PH value PL <PH U
28 - RL to RH

S. PHPL 29 PL Lower limit alarm value PL < PH — — U
30 Upper upper limit alarm RL to RH - -

S. PHPL 31 HH value PH<HH U
32 Lower lower limit alarm RL to RH

S. PHPL 33 LL value LL <PL B B v
34 - - - - - -
35
36 - . - - . -
37
38 ) -

S.IN 39 o Filter coefficient Oto1 — — U

S. PHPL 40 HS Upper/loyver limit alarm 0 t0 999999 % - U
41 hysteresis

S. PHPL 421 e Change rate alarm 0 to 999999 s — U
43 check time

S. PHPL jg DPL Change rate alarm value | 0to 100 % — U
46 - - - - - -
47

POINT |
* MODE, ALM and INH marked *1 are shared among the instructions.
App -9 App -9
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MELSEC-Q

Appendix 2.4 Manual output with monitor(SMWM), PIDP Control (SPIDP)

Loop tag memory list

Data storage

Instruction used Offset Item Name Recommended range Unit SMWM SPIDP

+0 — — — — — —
1 MODE Operation mode 0 to FFFFH — S/U S/U
2 — — — — — —
3 ALM " Alarm detection 0 to FFFFH — S/IU S/IU
4 INH "™ Alarm detection inhibition | 0 to FFFF — S/IU S/IU
5 . J— . . . .
6 _ — _ _ _ _
7 — — — — — —
8 — — — — — —
g — — — — — —

S. PHPL 1(1) PV Process value (RL to RH) — S S

S. MOUT/S. 12 . o

PIDP 13 MV Manipulated value -10to 110 % u S/U

S. PIDP 12 SV Set value RL to RH — — U

S. PIDP 1(75 DV Deviation (-110 to 110) % — S

S. PIDP 18 MH Output upper limit value -10to 110 % — U

S. PIDP 5(1) ML Output lower limit value -10to 110 % — U

S. PHPL/S. PIDP gg RH Er:ﬁ'”ee””g value upper | 999999 to 999999 — U U

S. PHPL/S. PIDP gg RL :izn:ﬁ'”ee””g value lower | 99999 10 999999 — U U
26 Upper limit alarm set RL to RH -

S. PHPL 27 PH value PL <PH U U
28 . RL to RH

S. PHPL 29 PL Lower limit alarm value PL < PH — U U
30 Upper upper limit alarm RL to RH -

S. PHPL 31 HH value PH < HH U U
32 Lower lower limit alarm RL to RH

S. PHPL 33 L value LL <PL B v v
34 B B B B B B
35
36 . - . . . .
37
38 . -

S.IN 39 o Filter coefficient Oto1 — U U

S. PHPL 40 HS Upper/loyver limit alarm 0 to 999999 % U U
41 hysteresis

S. PHPL 421 enim Change rate alarm check | ;) 999099 s U U
43 time

S. PHPL :g DPL Change rate alarm value | 0to 100 % u u

S. PIDP j? CT Control cycle 0 to 999999 s — U
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. . Data storage
Instruction used Offset Item Name Recommended range Unit SMWM SPIDP
S PIDP 48 DML Output change rate limit 010 100 % - U
49 value
S. PIDP 2(1) DVL Deviation limit value 0to 100 % — U
S. PIDP gg P Gain 0 to 999999 — — U
S. PIDP gg | Integral constant 0 to 999999 s — U
S. PIDP g? D Derivative constant 0 to 999999 ] — U
S. PIDP gg GW Gap width 0to 100 % — U
S. PIDP 2? GG Gap gain 0 to 999999 — — U

POINT |

* MODE, ALM and INH marked *1 are shared among the instructions.
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Appendix 2.5 2 Position ON/OFF Control (SONF2), 3 Position ON/OFF Control

Loop tag memory list
Instruction used Offset Item Name Recommended range Unit Data storage
9 SONF2 SONF3
+0 — — — — — —
1 MODE Operation mode 0 to FFFFH — S/U S/U
2 _ _ _ _ _
3 ALM ™ Alarm detection 0 to FFFFH — S/U S/U
4 INH ™ Alarm detection inhibition | 0 to FFFFx — S/U S/U
5 . J— . J— .
6 _ _ _ _ _
7 . J— . J— .
8 — — — — — —
9 — — — — — —
S.PHPL 1(1) PV Process value (RL to RH) — S S
S.ONF2/S.ONF3 g MV Manipulated value -10to 110 % S/U S/U
S.ONF2/S.ONF3 E Y, Set value RL to RH — u u
S.ONF2/S.ONF3 1(75 DV Deviation (-110 to 110) % S S
S.ONF2/S.ONF3 18 HSO Hysteresis 0 to 999999 — U U
S.ONF3 5‘1) HS1 Hysteresis 0 to 999999 — — u
S.PHPL gg RH Er:ﬁ'”ee””g value upper | 99999 1o 999999 - U U
S.PHPL gg RL :izr:ﬁ'”ee””g value lower 1 999999 t0 999999 - U u
26 Upper limit alarm set RL to RH -
S.PHPL 27 PH value PL < PH U U
28 - RL to RH
S.PHPL 29 PL Lower limit alarm value PL < PH — U U
30 Upper upper limit alarm RL to RH -
S.PHPL 31 HH value PH < HH U U
32 Lower lower limit alarm RL to RH
S.PHPL 33 |- value LL<PL - v U
34 - - - - -
35
36 - - - - -
37
38 ) -
S.IN 39 o Filter coefficient Oto1 — U u
S.PHPL 40 HS Upper/loyver limit alarm 0 to 999999 % U U
41 hysteresis
S.PHPL 2 o Change rate alarm 0 to 999999 s U u
43 check time
S.PHPL :g DPL Change rate alarm value | 0to 100 % U u
S.ONF2/S.ONF3 j? CT Control cycle 0 to 999999 s u U
POINT |
* MODE, ALM and INH marked *1 are shared among the instructions.
App - 12 App - 12
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Appendix 2.6 Batch counter (SBC)

Loop tag memory list

Instruction used

Offset

Name

Recommended range

Unit

Data storage

SBC

S. PSUM

S. PSUM

S.BC
S.BC

S.BC

S.BC

S.BC

+
o

O ~NO O WN -~

Operation mode

0 to FFFFH

S/U

Alarm detection

0 to FFFFn

S/U

Alarm detection inhibition

0 to FFFFn

S/U

SUM1

Integration value (Integer
part)

(0t0 2147483647)

SUM2

Integration value
(Fraction part)

(0t0 2147483647)

Sv1

Set value 1

0 to 2147483647

Sv2

Set value 2

0 to 2147483647

Upper limit alarm set
value

0 to 2147483647

CTIM

Change rate alarm check
time

0 to 999999

DPL

Change rate alarm value

0 to 2147483647

App - 13

POINT |

* MODE, ALM and INH marked *1 are shared among the instructions.
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Appendix 2.7 Ratio control (SR)

Loop tag memory list

Data st
Instruction used Offset | Item Name Recommended range Unit 24 ;; rage
+0 — — — — —
1 MODE ™ Operation mode 0 to FFFFH — S/U
2 — — — — —
3 ALM " Alarm detection 0 to FFFFH — S/IU
4 INH "™ Alarm detection inhibition | 0 to FFFF — S/IU
5 . J— J— J— J—
6 _ — — — —
7 — — — — —
8 — — — — —
9 — — — — —
S. PHPL 1? PV Process value (RL to RH) — S
S. OUT2 12 MV Manipulated value -10to 110 % S/U
S.R 12 SPR Set value -999999 to 999999 — U
S.R 13 BIAS Bias -999999 to 999999 % U
S. OUT2 13 MH Output upper limit value -10to 110 % U
S. OUT2 2(1) ML Output lower limit value -10to 110 % u
S. PHPL gg RH Er:ﬁ'”ee””g value upper | 999999 to 999999 — U
S. PHPL gg RL :izn:ﬁ'”ee””g value lower | 99999 10 999999 — U
26 Upper limit alarm set RL to RH -
S. PHPL 27 PH value PL <PH U
28 - RL to RH
S. PHPL 29 PL Lower limit alarm value PL < PH — U
30 Upper upper limit alarm RL to RH -
S. PHPL 31 HH value PH < HH U
32 Lower lower limit alarm RL to RH
S. PHPL S value LL <PL B v
34 B B B B B
35
36 . - - - -
37
38 . -
S.IN 39 o Filter coefficient Oto1 — U
S. PHPL 40 HS Upper/loyver limit alarm 0 to 999999 % U
41 hysteresis
S. PHPL 42 o Change rate alarm check |, 1, 999999 s u
43 time
S. PHPL jg DPL Change rate alarm value | 0to 100 % u
S.R is CT Control cycle 0 to 999999 S U
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Instruction used Offset Item Name Recommended range Unit Data SstR(,)rage
S OUT?2 48 DML Output change rate limit 010 100 % U
49 value
S.R 2(1) DR Change rate limit value 0 to 999999 — U
S.R g§ RMAX Ratio upper limit value -999999 to 999999 — U
S.R gg RMIN Ratio lower limit value -999999 to 999999 — U
S.R g? Rn Ratio current value (-999999 to 999999) — S
POINT |
* MODE, ALM and INH marked *1 are shared among the instructions.
App - 15 App - 15




APPENDIX MELSEC-Q

Appendix 3 OPERATION PROCESSING TIME

Appendix 3.1 The Operation Processing Time of Each Instruction

The operation processing time of each instruction is indicated in the table on this page and later.
Since the operation processing time changes depending on the setting conditions, refer to the
value in the table as the guideline of the processing time.

Instruction Condition Processing time(us)
S.IN Condition where ALM does not turn ON during loop run 69
S.0UT1 Condition where ALM does not turn ON during loop run in AUT mode 44
S.0UT2 Condition where ALM does not turn ON during loop run in AUT mode 29
S.MOUT Executed during loop run in MAN mode 27
SDUTY Execution cycle = 1, Control output cycle = 10 53

Condition where ALM does not turn ON during loop run in AUT mode

S.BC Condition where ALM does not turn ON during loop run in AUT mode 29

Integration start signal = ON

S-PSUM Integration hold signal = OFF 23
Set value pattern = 3(Without cascade)
Tracking bit = 0
SPID Execution cycle = Control cycle = 1 9
Integral constant = 0
Derivative constant = 0
Condition where ALM does not turn ON during loop run in AUT mode
Set value pattern = 3(Without cascade)
Tracking bit = 0
S2PID Execution cycle = Control cycle = 1 135
Integral constant = 0
Derivative constant = 0
Condition where ALM does not turn ON during loop run in AUT mode
Set value pattern = 3(Without cascade)
Tracking bit = 0
SPIDP Execution cycle = Control cycle = 1 115

Integral constant = 0
Derivative constant = 0
Condition where ALM does not turn ON during loop run in AUT mode

Set value pattern = 3(Without cascade)
Tracking bit = 0

S.SPI Operating time = Sample cycle (ST = STHT) 87
Integral constant = 0

Condition where ALM does not turn ON during loop run in AUT mode

Set value pattern = 3(Without cascade)

Tracking bit = 0

Execution cycle = Control cycle = 1

Integral constant = 0

Derivative constant = 0

Condition where ALM does not turn ON during loop run in AUT mode

S.IPD 76

Set value pattern = 3(Without cascade)
Tracking bit = 0

S.BPI Execution cycle = Control cycle = 1 72
Integral constant = 0

Condition where ALM does not turn ON during loop run in AUT mode
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Instruction Condition Processing time(us)
Set value pattern = 3(Without cascade)
Tracking bit = 0

Execution cycle = Control cycle = 1
Executed during loop run in AUT

SR 58

S.PHPL Condition where ALM does not turn ON during loop run in AUT mode 100

Input data = 50, With lead-lag guarantee

SLLAG Lead time = 1, Delay time = 1 27

S| Input data = 50, Integral time = 1 14
’ Output initial value = 0

sSD Input data = 50, Derivative time = 1 16

Output initial value = 0

Input data = 50

Operation control signal 0 — 1
S.DED Data gollection inierval =1 17
Sampling count = 10
Output initial value = 0
Initial output switching = 0

Input number = 5

SHS Input data = 50, 100, 150, 200, 250 29
Input number = 5

SLS Input data = 50, 100, 150, 200, 250 32

S MID Input number = 5 39

Input data = 50, 100, 150, 200, 250

S.AVE Input number = 2, Input data = 50, 100 24

Input data = 50

Upper limit value = 100
S.LIMT Lower limit value = 0 30
Upper limit hysteresis = 0
Lower limit hysteresis = 0

Input data = 50

Positive direction limit value = 100
S.VLMT1 Negative direction limit value = 100 25
Positive direction hysteresis = 0
Negative direction hysteresis = 0

Input data = 50

Positive direction limit value = 100
S.VLMT2 Negative direction limit value = 100 27
Positive direction hysteresis = 0
Negative direction hysteresis = 0

Input data = 10

Set value pattern = 3(Without cascade)
S.ONF2 Tracking bit = 0 52
Execution cycle = Control cycle = 1
Executed during loop run in MAN mode

Input data = 10

Set value pattern = 3(Without cascade)
S.ONF3 Tracking bit = 0 59
Execution cycle = Control cycle = 1
Executed during loop run in MAN mode

Input data = 50

Dead band upper limit = 100, Dead band lower limit = 0
Input low cut value = 0, Initial value = 0

Input range = 1

S.DBND 26
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Instruction Condition Processing time(us)
Number of operation constant polygon points = 16
Operation type = 0(Hold type)

S.PGS Execution cycle = 1 18
Set value = 10

Condition where ALM does not turn ON during loop run in AUT mode

Set value pattern = 18H(E1, E2 Used, Without cascade)
S.SEL Tracking bit = 0 68
Condition where ALM does not turn ON during loop run in AUT mode

Output set value = 0, Output control value = 50
S.BUMP Mode selection signal = 1 18
Delay time = 1, Delay zone = 1

Output addition value = 50, Output subtraction value = 50
Output set value = 0, Output signal = 1

S-AMR Output addition signal = 1, Output subtraction signal = 0 7
Output upper limit value = 50, Output lower limit value = 0

S.FG Input data = 50, Number of polygon points = 2 33

S.IFG Polygon coordinates (30, 40), (60, 70)

SFLT Input data = 50, Data collection interval = 1 36

Sampling count = 10

Input data = 50
S.SUM Input low cut value = 0, Initial value = 0 16
Input range = 1

Both temperature and pressure are corrected.
Differential pressure = 100, Measurement temperature = 300
Measured pressure = 10000, Design temperature = 0

S.TPC Bias (Temperature) = 273.15 39
Design pressure = 0
Bias pressure = 10332.0

S.ENG Input data = 50, Engineering value upper limit = 100 25

S.IENG Engineering value lower limit = 0
Input number = 2, Input data = 50, 100

S.ADD Number of coefficients = 2, Coefficient = 1, 1, Bias = 0 25
Input number = 2, Input data = 50, 100

S.8UB Number of coefficients = 2, Coefficient = 1, 1, Bias = 0 26
Input number = 2, Input data = 50, 100

S.MUL Number of coefficients = 2, Coefficient = 1, 1, Bias = 0 23
Input data = 50, 100

S.DIV Coefficient = 1,1, 1,Bias = 0,0, 0 26

S.SQR Input data = 50 30

Output low cut value = 0, Coefficient = 10

S.ABS Input data = 50 13

s> Input data = 50, 100

Set value = 0, Hysteresis = 0 18

Input data = 50, 100

Set value = 0, Hysteresis = 0 18

_ Input data = 50, 100
S.= Set value = 0 16

_ Input data = 50, 100
S.>= Set value = 0, Hysteresis = 0 18

_ Input data = 50, 100
S.<= Set value = 0, Hysteresis = 0 18

Set value pattern = 3(Without cascade)
Tracking bit = 0

Execution cycle = 1

Executed during loop run in MAN mode

S.AT1 67
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Appendix 3.2 Operation processing time of 2-degree-of-freedom PID control

App - 19

loop

This section gives an example of the operation constant of each instruction and the processing

times taken when actual values are stored into the loop tag memory.

(1) Loop type and used instructions

(a) Loop type: S2PID

(b) Used instructions: S.IN, S.PHPL, S.2PID, S.0UT1

(2) Operation constants
(a) S.IN instruction

Name Item Setting
[Engineering conversion upper limit EMAX 100.0
[Engineering conversion lower limit EMIN 0.0
Input upper limit NMAX 100.0
Input lower limit NMIN 0.0
Upper limit range error occurrence HH 95.0
Upper limit range error return H 80.0
Lower limit range error return L 20.0
Lower limit range error occurrence LL 5.0
(b) S.PHPL instruction: Without operation constant
(c) S.2PID instruction
Name Item Setting
Derivative gain MTD 4.0
Deviation large alarm hysteresis DVLS 3.0
Operation mode PN 0
Tracking bit TRK 0
Set value pattern SVPTN 3
(d) S.OUT1 instruction
Name ltem Setting
Output conversion upper limit NMAX 100.0
Output conversion lower limit NMIN 0.0

App - 19
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(3) Loop tag memory

Offset Item Name Recommended range Setting
+0 — — — 0
+1 MODE Operation mode 0 to FFFFH 10H
+2 — — — 0
+3 ALM Alarm detection 0 to FFFFH 0
+4 INH Alarm detection inhibition 0 to FFFFH 0
+5 — — - 0
+6 — — — 0
+7 — — — 0
+8 — — — 0
+9 — — — 0
+10 PV Process value RL to RH 0.0
+12 MV Manipulated value -10 to 110 0.0
+14 SV Set value RL to RH 55.0
+16 DV Deviation -110t0 110 7
+18 MH Output upper limit value -10 to 110 100.0
+20 ML Output lower limit value -10t0 110 0.0
+22 RH Engineering value upper limit -999999 to 999999 100.0
+24 RL Engineering value lower limit -999999 to 999999 0.0
+26 PH Upper limit alarm set value RL to RH 80.0
+28 PL Lower limit alarm value RL to RH 20.0
+30 HH Upper limit alarm value RL to RH 90.0
+32 LL Lower limit alarm value RL to RH 10.0
+34 — — — 0
+36 — — — 0
+38 a Filter coefficient Oto1 0.0
+40 HS Upper/lower limit alarm hysteresis | 0 to 999999 3.0
+42 CTIM Change rate alarm check time 0 to 999999 8.0
+44 DPL Change rate alarm value 0to 100 30.0
+46 CT Control cycle 0 to 999999 1.0
+48 DML Output change rate limit value 0to 100 100.0
+50 DVL Deviation limit value 0to 100 25.0
+52 P Gain 0 to 999999 3.0
+54 I Integral constant 0 to 999999 8.0
+56 D Derivative constant 0 to 999999 5.0
+58 GW Gap width 010 100 15.0
+60 GG Gap gain 0 to 999999 2.0
+62 MVP MV inside operation value -999999 to 999999 0.25
+64 o 2-degree-of-freedom parameter« | 0 to 1 0.0
+66 B 2-degree-of-freedom parameter 5 | 0 to 1 1.0

(4) Processing time
(a) Processing times of used instructions

*S.IN : 69us

* S.PHPL : 100us

* S.2PID : 135ps

+ S.0UT1 . 44pus

(b) Processing time of loop type
* S2PID : 348ps
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MEMO
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INDEX

[Number]
2-degree-of-freedom PID (S.2PID)................ 9-9
2-position ON/OFF (S.ONF) .....ccccoecvvvvennnne. 9-83
3-position ON/OFF (S.ONF3) ......ccccceevverunnnne 9-89
[A]
Absolute value (S.ABS) .......ccccoiiriieiieens 11-11
Addition (S.ADD) .....ccceeveenienienieenieenieenieenee 11-1
Alarm detection inhibition (INH)..................... 3-8
Alarm detection (ALM) ........ccoeiiiniiiiiieeennn 3-7
ALM(Alarm detection) ..........cccevevevvveeeneeenennn, 3-7
Analog input processing (S.IN) .......cccceeeeeen. 8-1
Analog memory (S.AMR) ......cccoooiiiiiininene 9-110
AUT (AUTOMATIC) ..oooviiiviieiee e 3-9
Auto tuning (S.ATL).cccviceeeceece e 13-4
Average value (S.AVE) ......ccocovviiiininnnenen. 9-75
[B]
BasicC PID (S.PID).....ccccvviiiiiiiiinie s 9-1
Batch counter (S.BC) ....oooeeeiiiiiieirieeiieeee 8-28
Blend PI control (S.BPI) .......ccccvcvvvcveerieenee 9-41
Block memory......ccccovveevcien i 3-6
Bumpless transfer (S.BUMP)...................... 9-108
[C]
CAB (COMPUTER AUTOMATIC BACK UP) . 3-9
CAS (CASCADE) ..c.etviiiitiii e 3-9
Cascade 100pP......cccccevvveeere e 5-2
CCB (COMPUTER CASCADE BACK UP)... 3-9
Change rate limiter 1 (S.VLIMT1)................. 9-79
Change rate limiter 2 (S.VLIMT2)................. 9-81
CMB (COMPUTER MANUAL BACK UP)..... 3-9
CMV (COMPUTER MV) ...ocoviiviiriir e 3-9
Compare equal than (S. =) ...ccceveveveevieens 12-5
Compare greater or equal (S. > =) ...cccueeene 12-7
Compare greater than (S. >).....cccceveeennene 12-1
Compare less or equal (S. <=) .oovevvevneens 12-9
Compare less than (S. <)..ocevevevcvevieevieens 12-3
Control CYCIe ...ccuveiieieiee e 4-1
CSV (COMPUTER SV)...coooviiiiiiiieeieeien 3-9
[D]
D operation .........ccocceeeiieeiieniiee e 1-8
Dead band (S.DBND)........cccccvevvrerveerieenne 9-95
Dead time (S.DED) ....ccccoccvvevveeviee e 9-65
Derivative operation (D operation)................. 1-8
Deviation large alarm inhibition (DVLI).......... 3-8
Deviation large alarm (DVLA) ........cccoevveennee. 3-8
Derivative (S.D) ...ccceeiieieiieeie e 9-63
DiViSiON (S.DIV) ..ccveeiiei e se e 11-7

Index - 1

DMLA (Output change rate limit alarm) ......... 3-8
DMLI (Output change rate limit alarm inhibition)
......................................................................... 3-8
DPNA (Negative direction change rate alarm)
......................................................................... 3-8
DPNI (Negative direction change rate alarm
INNIBILION) .. 3-8
DPPA (Positive direction change rate alarm)
......................................................................... 3-8
DPPI (Positive direction change rate alarm
INNIBIION) ..o 3-8
DVLA (Deviation large alarm)..........cccccoueenen. 3-8
DVLI (Deviation large alarm inhibition)........... 3-8
[E]
Engineering value conversion (S.ENG) ...... 10-12
Inverse engineering value conversion (S.IENG)
...................................................................... 10-14
Error code list........cocoiiiiiiiiiicee e 14-1
EXeCcution CYCle ........ccceeveeviiiiiiienee e 4-1
[F]
Forward operation...........cccoveeieeniiereiee e 1-5
Function generator (S.FG)......cccccevvvevveneennen. 10-1
[H]
High/low limit alarm (S.PHPL) .........cccoeeneee. 9-53
High/low limiter (S.LIMT) ....ccccvevieeveeceee e, 9-77
High selector (S.HS) .....cccovvivvviieeee e 9-68
HHA (Upper upper limit alarm)..........cccceeeee. 3-8
HHI (Upper upper limit alarm inhibition)......... 3-8
How to Read InStructions ...........ccoceeveeveenienne 7-1
[1]
(o] 1=] -0 o OSSR 1-7
[-PD control (S.IPD) .....oocvvevieeviee e 9-33
INH (Alarm detection inhibition)...................... 3-8
INPUL data ....ccoveeeie e 3-5
Integral operation (I operation) ...........cccccvennee 1-7
Integral (S.1)..coouee e 9-61
Inverse function generator (S.IFG)............... 10- 3
[L]
LCA (LOCAL AUTOMATIC)....cccveveevieesieeniens 3-9
LCC (LOCAL CASCADE).......cccceeviriiriennnne 3-9
LCM (LOCAL MANIPULATED)......cccceereeriens 3-9
Lead-lag (S.LLAG) .....coeveiieiiieeiee e 9-59
LLA (Lower limit alarm)........ccccevveevcveeviveesnnnnn 3-8
LLI (Lower limit alarm inhibition)..................... 3-8
Local WOrk Mmemory.........ccceveeerieniiieeenieeenenen 3-3
LOOP MEMOIY ..ooeiiiiie e 3-4
Index - 1




(o To] o ST=1 (=Tt (o] 5-3

[M]

[N]

[O]

[P]

Loop selector (S.SEL) .....ccccoveerveeeiieeiienne 9-102
Loop tag memory list

............ Add- 5, Add- 7, Add- 9, Add- 11, Add- 13
Loop tag past value memory ...........ccccocueenee. 3-5
[0 o] 0 JN 1Y/ o1 RS 2-6
Low selector (S.LS) ....cocvvvevieeveeriee e 9-70
Lower limit alarm inhibition (LLI) .............c...... 3-8
Lower limit alarm inhibition (PLI).................... 3-8
Lower limit alarm (LLA) ..cccovvvveeeieecee e 3-8
Lower limit alarm (PLA).......cocociiiiiiieee 3-8
MAN (MANUAL) ...ocviiiiiieniereeee e 3-9
Manual output (S.MOUT)......cceevcerririiennee 8-17
MHA (Output upper limit alarm)...........cc........ 3-8
MHI (Output upper limit alarm inhibition)....... 3-8
Middle value ... 9-72
Middle value selection (S.MID)..........cccc...... 9-72
MLA (Output lower limit alarm) .............c.c..... 3-8
MLI (Output lower limit alarm inhibition) ........ 3-8
MODE (Operation mode) ..........ccccvevveervernne 3-9
Multiplication (S.MUL) .........cccceviverireerennnne 11-5
Negative direction change rate alarm inhibition
(DPNI) et 3-8
Negative direction change rate alarm (DPNA)
........................................................................ 3-8
OOPA (Output open alarm) ..........ccceceeerieens 3-8
OOPI (Output open alarm inhibition) ............. 3-8
Operation constant.........cccoccvvveeereeesineniienns 3-6
Operation mode (MODE).........cccovoiiviieniienns 3-9
Operation processing time............ccceeveeee. Add-18
Output change rate limit alarm inhibition (DMLI)
........................................................................ 3-8
Output change rate limit alarm (DMLA)......... 3-8
Output limiter processing function ................. 5-2
Output lower limit alarm inhibition (MLI) ........ 3-8
Output lower limit alarm (MLA) .......cccocvevvens 3-8
Output open alarm inhibition (OOPI) ............. 3-8
Output open alarm (OOPA) .......ccccceeveeiienns 3-8
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service
Company.
However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at
the customer’s discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing on-
site that involves replacement of the failed module.

[Gratis Warranty Term]
The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi
products, special damages and secondary damages whether foreseeable or not , compensation for accidents, and
compensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

(2) In using the Mitsubishi MELSEC programmable logic controller, the usage conditions shall be that the application will
not lead to a major accident even if any problem or fault should occur in the programmable logic controller device, and
that backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi programmable logic controller has been designed and manufactured for applications in general
industries, etc. Thus, applications in which the public could be affected such as in nuclear power plants and other
power plants operated by respective power companies, and applications in which a special quality assurance system
is required, such as for Railway companies or Public service purposes shall be excluded from the programmable logic
controller applications.

In addition, applications in which human life or property that could be greatly affected, such as in aircraft, medical
applications, incineration and fuel devices, manned transportation, equipment for recreation and amusement, and
safety devices, shall also be excluded from the programmable logic controller range of applications.

However, in certain cases, some applications may be possible, providing the user consults their local Mitsubishi
representative outlining the special requirements of the project, and providing that all parties concerned agree to the
special circumstances, solely at the users discretion.
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