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About this manual

The manuals relating to this product are given in the table below. When necessary refer to the following
table to order the manuals.

|Related manuals

Manual No.
Manual Name (Model Code)
Q4ARCPU Programming Manual (Application PID Edition) .
This manual explains the programming methods and device names, etc., required to create a program to 1B-66695
conduct application PID control using process control instructions. i (13JF52)
. (Sold separately)
Q4ARCPU User's Manual (Detailed Edition) :
This manual explains the items relating to the Q4ARCPU performance, functions, and handling and the bus IB-66685
switching module, system control module, power supply module, memory card, and base unit specifications (13J852)
and handling. ] (Sold separately)
MELSECNET/10 Network System Reference Manual for QnA/Q4AR IB-66690
This manual explains the network overview, specifications, and programming method, etc., that use the (13JF78)
QnACPU and the Q4ARCPU. (Sold separately)
Type SWOIVD-GPPQ GPP Software package OPERATING MANUAL (Offline) IB-66623
This manual explains the offline functions such as the SW0IVD-GPPQ program creation method, print out (13JF12)
method, and file maintenance. (Included in packaging)
TT¥'pe SWOIVD-GPPQ GPP Software package OPERATING MANUAL (Online) _ IB-66624
is manual explains the online functions such as SW0IVD-GPPQ monitor method and debug(?ing method. : (13JF13)
: (Included in packaging)
SWONX-GPPQ GPP Software package OPERATING MANUAL (SFC - IB-66625
This manual explains the SFC functions such as the SFC program editing methods and monitoring methods. (13JF14)
(Included in packaging)




Related Programming Manuals

In addition to this manual there are related programming manuals that explain all of the Q4ARCPU
instructions.

‘e QnACPU Programming Manual (Basic Edition)

¢ QnACPU Programming Manual (Common Instruction Edition)
QnACPU Programming Manual (Special Function Module Edition)
QnACPU Programming Manual (PID Control Instruction Edition)
QnACPU Programming Manual (AD75 Command Edition)

QnACPU Programming Manual (SFC Edition)

Q4ARCPU Programming Manual (Application PID Instruction Edition)

Before reading this manual please read the QnACPU Programming Manual (Basic Edition) and
{Common Instruction Edition) to gain a basic knowledge of this product.

QnACPU

Programming

Manual This manual explains the programs,

(Basic Edition) I/O processing, and device names that

can be executed by the QnACPU.
Q4ARCPU QnACPU QnAGPU QnACPU QnACPU QnACPU
Programming Programming Programming Programming Programming Programming
Manual Manual Manual ' Manual Manual Manual
(Application {Common (Special Function (AD57 Command {(PID Control (SFC Edition)
PID Edition) Instruction Module Edition) Editions) Instruction
Edition) . Edition)
This manual explains (Partial This manual explains  This manual explains  This manual explains  This manual explains  This manual explains

the instructions conducted | differential) the instructions other  the instructions used by the AD57 commands  the instructions usedto SFC.
by application PID control thanthose shown the special function used to control conduct PID control

at right. modules (A71QC24 the AD57 and AD58.  (Complete differentiais).
' and AJ71PT32-83, etc).
1 This manual

This is the advanced
edition of the application
PID instruction edition.



Introduction

Thank you for purchasing the Mitsubishi General Purpose PC MELSEC-QnA series.

Before use read this manual carefully and correctly use the equipment after fully understanding the QnA series sequence
functions and performance.

Please put this manual in a location accessible to the end user.
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1. General Description | , MELSEC QnA

1 General Description

This manual explains the process control instructions used to conduct application PID cbntrol in the
Q4ARCPU. . _
This manual is used as the advanced edition of the Application PID Instruction Edition.

1.1 Features

The process control instructions have the features shown below and make it possible to easily conduct
simple control to advanced control.

(1) Because the CPU contains a floating point operation processor, floating point real number
operations for PID processing can be processed at high speed.

(2) Because floating point real number data is handled, a wide range of operations can be
executed at high accuracy.

(3) All types of control algorithm can be conducted.
PID control{ PIDP control Sampling PID control I-PD control Other

(4) Because the system can be built up by adding options, a wide range of applications are

possible. Process control instructions can be freely added as options to the loop tied in to
each process control instruction.

/— Add as option

————————{ _ Operation constant setting H
Process control instruction 1

[*— (Square root extraction -~~~ Normally ON -
operation instruction) S.SQR — ————s.sar RO R100 R200 SD1506H
instruction

—— Emov R100 R20 H

| Loop tag memory setting ]—

——— 1 Operation constant setting I=

K10
Process control instruction S. PID instruction D
(PID operation instruction) f =~~~ """ "7 almml —T0
' T0
—— {EMoV E1  SD1500H

Normally ON

—F————{ sPID R20 R140 R240 R100 R1000

PID control | is recorded in the Application PID Control Edition.
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In the above example, the input signal is subjected to a square root extraction operation and an output
signal is emitted and is used as a linearalized differential pressure input. In addition, it can also be used
as a differential pressure flow meter linearalizer.

@ Regulator
-/

|
s

C) FE flow meter Kl
= <

Diaphragm valve

Liquid

(5) A save system can be developed because various warning information can be automatically
detected by the system.

(6) 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/u and the limit value can be set.

@ The output contains time amplitude, so the system actually responds to the operation edge so
the differential operation makes the movement valid.

r Deviation T Deviation

va DVt

~—— PID

Operation| | D Operation
quantity - PI quantity PID

| |

—_— Timet — Time t

For complete differential For incomplete differential
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This section explains the loop basic format.

Loop type Configuration Application
PID control SET sv Used for general PID control. (velocity type) Conducts
(SPID) ‘ PID operations for each control time.
PV MY
weutt ] N |{s.prpLl> s.Pi0 |+Js. outt }e-ouTRUT
PIDP control SET sV Used for general PID control. (Position type)
(SPIDP) Conducts PID control for each control time.
. PV
INPUTT ~»{ S.IN_|-+s. PHPL}-{ 5. PIDP}—————2-0UTPUT
Sample PID control Because the operation output is continually updated
(SSPI) SET sV without the operation output results being checked
when continuous PID control is used for processes with
. PV a large dead time, this method conducts Pl control for
INPUT1 —| S.IN_|{8. PHPL]{ 5.8PI |-{s. uT1}outruT |ONly the control execution time for each control time and
’ after that the output is held constant. .
I-SPIE Dc;)ntrol SET sV This method is used when you want to solely respond
(

PV
INPUTY —{ S.IN_[»{8.PHPL} s.1PD |5, ouT1}>ouTPUT

without apﬁlying a shock to the operation terminal or

process when changing the set value.

Blend PI control
(SBPI)

SET sV

PV v
INPUTt —{ S.IN_|-»Is.PHPL}-{ 5.8P1 [-»]s. outt}>-cuTeuT

This is used in processes where the control value can
be held constant for a long period of time when it is all
right if it vibrates for a short period of tie.

Percentage control
(SR) .

SET sV

PV

INPUT1 S.IN S. PHPL S.R HS‘ OUT1 l—>OUTPUT

This is used to make it so that a control value is always
kept at a constant ratio with another change value and
the process whereby a set value is subject to change
control to keep it at a constant ration with another -
change value is called ratio control and this is used to
control the air fuel ratio for fuel systems, the mixing of
liquids with different densities and compositions to keep
the densities and compositions at a specified value.

2 position on/off control
(SONF2)

SET sV

MV

PV
INPUTY —»{ S.IN_|-5. PHPL}>{ 5. ONFl————-0UTPUT

This uses air positive and negative to turn the
manipulated value on and off and is the easiest
operation to use during control operation. For example,
a bimetal thermostat uses on/off operation.

3 position on/off control
(SONF3)

SET sV

MV

PV
INPUT1 —»{ S.IN_|>{s. PHPL}>{ 5. ONFS———-ouTPUT

Because the 3 position on/off operation can control the
process value by outputting 3 range signals, it can
suppress rapid manipulated value changes.

This is output in accordance with the previously set set

Program setter
(SPGS) w value time change.

S.PGS } OUTPUT
Manual output This manually operates the operation terminal
(SMOUT) Mv adjustment.

S. MOUT] OuTPUT
Monitor This inputs the process value and detects process
(SMONI) ) MV errors such as upper and lower limit alarms.
Manual output with . This inputs the process value and conducts manual
monitor My operation while checking that no errors occur.
(SMWM) INPUTY —» S.IN_|-+Is. PHPL] IS, MOUT—————0UTPUT
Selector This is used to select signals.
(SSEL)

OUTPUT

INPUT1
INPUT2 ::I 8. SE"E

Table 1.1 Loop tag list
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2 Trucking Function

‘2.1 Trucking Function Information

(1) Bumpless function and output limiter processing function:
For details, refer to Section 2 of the Application PID Instruction Edition.

S.0UT2 S.MOUT

(2) Cascade loop trucking
For details, refer to Section 2 of the Application PID Instruction Edition.

SR SIPD = S.BPI S.SPI S.ONF2 S.ONF3  S.PIDP

(3) Loop selector trucking function
S.SEL

(a) When the control mode MAN, CMB, CMV, LCM, LCC, or BB = 1, trucking is processed in
accordance with the following conditions. '

MV
Loop tag memory | (Manipulated valug);
/ \ Trucking
N

PV1 (Set value)—| S.1 S. PHPL S.PID S.0uT '-— E1
Loop 0 - L
S. SEL

—————————loopt - ] .
PV2 (Set value) S.IN SPHPL _S.PD s ounl-— 2

Loop tag memory | MV ————————
P89 Y {Manipulated value)™

L

Example:
When the S.SEL instruction uses the input value E1 and E1 uses the first MV, the S.SEL instruction’s MV
value is trucked to loop 0’s MV. The setting that conducts trucking is shown below.

Operation constant

Tracking bit €2+ 4 1 0~ OFF
Setvalue pattem  +5 10 1]ofo f—=ON
' T_ Input value selaction —-0: E1 is selected.
1: E2 is selected.

-]
Input value (X1) usage —=0: E1 is being used.
1: E1 is not used.

-

Input value (X2) usage —»-0: E2 is being used.
1: E2 is not used.

>

Input pattern (X1) = 0: E1 is the first MV.
1: E1 is not the first MV.

-9

Input pattern (X2)—s-0: E2 is the first MV.
1: E2 is not the first MV.

.

The

.| are recorded in the Application PID instruction edition..
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3 Instruction List

The process control instruction is largely divided into the 1/O control instructions, control operation
instructions, correction operation instructions, arithmetic operation instructions, and proportional

operation instructions.

3.1 How to Read the Instruction List Table

Table 3.1 How to read the instruction list

Classification Instruction code Symbol Function Bag;c;:prgber Exp'IJ:rs;:tion
IO control instruction | S.0UT2 —{'s.our2__[s1]D1]s2] o2} |Output processing 2 with mode switching | 8 51
\ I— _/
@ ® ® ® ®

Explanation

(@® Classifies the instructions by application.
@ Shows the instruction signal used by the program.
@® Shows the symbol diagram used in the circuit.

—| s.our2 |s1|o1|s|2]D?H

|——F Shows the destination side.

———————— Shows the source side.

— Shows the instruction symbol.
Figure 3.1 Symbols in the circuit

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

® Shows the processing contents of each instruction.
(® Shows the number of steps for each instruction.
Shows the explanation page for each instruction.
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3.2 /O Control Instructions

Table 3.2 /O instructions -

Classification Inssti;u:;ilon Symbol Function nu:nt\agzeiz of Expilggztion
:{fs)u?:c’}]%"’: S.0UT2 —{s.our2_[st]p1]s2]p2H sov‘v‘igg}ﬁn%messmg -2 with mode 8 5-1
S.MOUT —[swour_[si[pt[se[pa} [Manual output 8 5-5
3.3 Control Operation Instructions
| Table 3.3 Control Operation Instructions _
Classification Insstirgu:;ilcm Symbol Function nu&agséz of Expgaagztion
Control S.R ~sr [st[o1]s2]oe[ssH | Ratio 7 58
operation -
instruction S.PIDP {sror__ si[or]sz[oz[ss}H | Position type PID 9 513
S.SPI —{s.sp [si]pt]s2]oe[ssH | Sample Pl control 9 5-20
S.IPD —{s®0___ [st]or]s2[oe[ssH | I-PD control 9 5-26.
S.BPI —{s.er [si]p1]s2[oe[ssH | Blend Pl control 9 532
S.HS —{s.Hs  [s1]p1]s2[p2H | High selector 7 5-38
S.LS —{sis [st]pt]s2[peH | Low selector 7 5-40
S.MID —{s.asw__ [st]pt]s2[p2H | Middle value selection 8 5-42
S. AVE —|sae  [si]o1]s2][p2H | Average value 8 544
S.LIMT —{s.uur_ Tst1]o1]s2[o2H | Upperand lower limit limiter 8 5-46
S.VLMT1 —|s.viur1_[st]pt]s2[p2H | Variation rate limiter 1 9 5-48
S.VLMT2 _| S. VLMT2 | s1 | D1 |sg | D2 H Variation rate limiter 2 9 5-60
S. ONF2 —{s.ov2_ [s1[o1]sz[oe[ssH | 2 position onfoff ) 5-52
S. ONF3 _| S.ONF3 | St | [ lsg |m| S3 H 3 position on/off 8 . 5-57
S.DBND —[s.0e0_[s1[oi[s2] 02} | Dead Band 8 5-63
S. PGS —{s.pas_ [st]o1]s2[oeH | Program setter 8 5-65
S. SEL Is.seL [st[o1]s2 [oe] s H Loop selector 8 5-69
S. BUMP —{s.Buwp st [o1 |52[Dﬂ_| Bumpless transfer 8 5-74
S.AMR —{s.amR__ [s1]p1]s2[p2H | Analog memory 8 5-76
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3.4 Correction Operation Instruction
Table 3.4 Correction operation instruction
. Basic ;
P Instruction : Explanation
Classification signal Symbol Function nuggg; of page
i Summation
ggggﬁgﬂ" S.SUM —ssw__ [s1]ot]se[p2H 8 578
instruction -
S.TPC . _| S.TPC | 5 | o1 |32 l D2 H Temperature pressure correction 8 5-80
3.5 Arithmetic Operation Instruction
Table 3.5 Arithmetic operation instruction
. Basic ;
P Instruction . . Explanation
Classification ; Symbol Function number of
signal ym | Steps page
Qgg'r;"ﬁg‘:f S.ADD ~{sao Tsi[orfs2[oz |Addition 8 5-82
instruction
S.suB —[s.sus_ [st]ot]s2[p2]H [Subtraction 8 5-84
S.MUL ~[smu_ [st]ot]se[oe}H [Muitiplication 8 5-86
S.DIV —[sov_ T[st]o1]s2[p2]H |Division 8 5-88
S.SQR —[s.sar [st]ot]s2]o2H |Square root (v ) 8 5-90
3.6 Comparison Operation Instruction
Table 3.6 Comparison operation instruction
. ' Basic .
P Instruction ; Explanation
Classification ; Symbol Function number of P
signal ) steps page
OCSen:gt;l(l)'irfon S>> s> [st]p1]s2[p2H |Compare Greater Than 7 5-92
instruction
8.< ~s.< [st]ot]se] 2} |Compare Less Than 7 5-94
S.= 5= [st]o1]s2[oeH |Compare Equal Than 7 5-96
S.>= — §.>= [st]p1]s2[p2H |Compare Greater Or Equal 7 5-98
S.<= -8« [s1 Ip1]s2] DzH Compare Less Or Equal 7 5-100
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4 How to Read Instructions

The following format will be used to explain how to read instructions pi'esented hereafter.

() —————F1—+ 5. Process Control Instruction MELSEC QnA
@ —F—+ 5 Process Control Instruction
5.1 1O Instructions
5.1.1 OutputF With Mode
Usabie Devices.
e | ey [ | Eerer | g |
e ] e =D B |t omen | e
® — = = ——=
[7]) — (@) — - =
® - (0] — = -
® — @] — - —
[nmm‘m] [E-unnn
ocode condition
Startup point
® > e L o [© [ 6161 &
Set data
Saiting daia | Data format
& Input block header address
[] Block mamory headsr device Device name
@ > | Oparation constant header devica | Device name
' % |Locp tag memory header device Davice nams
= Function

This funclion has an automaticmanual switching function that switches the cutput method in accordance
with the operation rmode. It reads the E1 (input value), conducts change rate and upper and lower limit

1. Becausa the input value is
becomes AMV.)

Change raie. | JOutpt
Et —»f upper and lower
oy | lmiter

d outputs this to the BW. The with S.0UT1 hown below.

an MV, addition processing is not conductsd. (In OUTY, the input value

2. Resat wind up processing is not conducted.

ML DML NN NAX

|-s-6% (Outpctvalue)
comersiont__ g1 (atam)

[ 882 (Output upper imit alarm)

o~ B3 (Outpurttower it larm)

$.0ur2 |- B84

51

@ Shows the instruction symbol.
@ Shows the item No. in the instruction summary. ,
® O is added to devices that can be used by the instruction. The usage classifications for devices that

~ can be used is shown below.

\

Internal
Device clscfca devices File MELSECNET/1. o . ot
evice classifications | (System, user) register onstan er
Bit | Word
FX, FY, |A, VD, R,ZR Decimal constant Rl J,U,
S, SM, |SDT, Hexadecimal constant DX, DY, N,
Usable devices X Y.M, |C,D, Real number constant BL, TR, -
L EB, |W,SW, Character string constant  [BL\S
SB ST

An asterisk by a constant or other use shows what device can be used. For constants a decimal constant
is shown by K, hexadecimal constant by H, real number constant by E, and a character string constant by

$.
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5. Process Control Instruction MELSEC QnA

{1) Handling data
(a) Input data
Stores the input value (E1) In@.

@1 @+ EW T EE ] - osing i e mumber

(b) Block memory
The output value (BW), alarm {BB1), output upper limit value (BB2), output lower limit value
(BB3), and output change rate alam (BB4) are stored in@. :
©+2s BBS to BB16 bits are notused.

G+ 1.6+9|

@2

[ ®MH T _T8WIL .. Foating point real umber
LTI Bovte

Alzem (881)

Output upper limit vakse (B82)

Ousput lows fent vakua (BB3)  0: No alarm
Ouiput changs rate slarm (BB4) 1: Alarm

{c) Shows the contents of the operation constant set in the @ device.

Rem name Tlem Saftable range Standard value setiing
@+3.@-+0[Output change upper limi NMAX 999965-599508 1000
€2+3,@+2[Output changs lower kmit NMN -000999-990999 090
{d) Shows the loop tag memoty used by .
Rem name Rem Settable ranga Standard value setting
@-+1]Operation mode MODE FFFFH - @
©@-+3|Alarm detection ALM FFFFH 4000H
(@+4[Alann detection prohibked INH FFFFH 4000H
@13, ated vakia [ <10~100 00
@+19,@+18[Cutput upper it valus MH 10~110 1000
E+21.+20[Outpis lower kmit value ML 10110 00
(449, +48]Output change upper kmk valuo DML 0-100 100.0
e -
When an overtiow oceurs during an operation. (Error code: 4100}

@® This shows the expression and instruction execution conditions in the circuit mode.

the explanation page

Execution conditions | Normal execution | Executed during on Exgﬁl:lt:g onee Exgﬁ‘:lt:g gf?ce
Displays the No. of | - \ining recorded l Nothing recorded | Nothing recorded

® This shows the instruction setting data explanations and data formats.

Data format Description
BIN16 Shows how each BIN 16-bit and word device header No. is handied.
Real number Shows how the floating point data is handled.
Device name Shows how the device name is handled.
Dummy Shows how the dummy device is handled.
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This shows the function executing the instruction.

@ [ :This shows word data. .
~ [ This shows the floating point real number data.

This shows the conditions and error No. created by an error.
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5 Process Control Instruction
5.1 /O Instructions

5.1.1 Output Processing With Mode Switching

. Usable Devices
e -
' - register — module | register zn | Constant |  Other
Bit Word Bit Word 2 R

® - o — — —
)] — o — — —
) - o - = =
® — o) — — —

Instruction Execution ]
code condition

l Startup point
S.0UT2 , II 1| ‘}S‘OUT2|@IV|@I@H

Set data
Setting data Description Data format
® ) Input block header address Real number .
& Block memory header device Device name .
@ Operation constant header device Device name
® Loop tag memory header device Device name
Function

This function has an automatic/manual switching function that switches the output method in accordance
with the operation mode. It reads the E1 (input value), conducts change rate and upper and lower limit
limiter and output conversion and outputs this to the BW. The differences with S.OUT1 are shown below.

1. Because the inp_ut value is an MV, addition processing is not conducted. (in OUT1, the input value
becomes AMV.)
2. Reset wind up processing is not conducted.

MH ML DML NMIN NMAX
L1 | [ 1

Change rél}e, Output > BW (Output value)
E1—>»{ upper and lower [» 0
(M) | limit limiter conversionl_,_ g1 (Alarm)

[— BB2 (Output upper limit alarm)
[ BB3 (Output lower limit alarm)
8. 0uT2 —BB4 (Output change rate alarm)




5. Process Control Instruction

—S.0UT2 — MELSEC QnA

(1) Handling data
(a) Input data
Stores the input value (E1) in €.

&)+ 1,6)+0]

(E1)H | (E1)L | -+ Floating point real number

{b) Block memory
The output value (BW), alarm (BB1), output upper limit value (BB2), output lower limit value
(BB3), and output change rate alarm (BB4) are stored in @).
©)+2’s BB5 to BB16 bits are not used.

@+1.@+o[ __ BWH (W)L | - Floating point real number
@+2 LTI - et
Unused Alarm (BB1)

Output upper limit value (BB2)
Qutput lower limit value (BB3)  0: No alarm
Output change rate alarm (BB4) 1: Alarm

(c) Shows the contents of the operation constant set in the & device.

ltem name ltem Settable range Standard value setting
&+1, &+0|Output change upper limit NMAX -999999 to 999999 100.0
&+3, @+2|Output change lower limit NMIN -999999 to 999999 0.0

(d) Shows the loop tag memory used by 8.
ltem name ltem Settable range Standard value setting
©+1]Operation mode MODE FFFFH 8H '

©@+3|Alarm detection ALM FFFFH 4000H
©>+4|Alarm detection prohibited INH FFFFH 4000H
©+13, @+12|Manipulated value MV -10to0 100 0.0
©+19, @+18|Output upper limit value MH -10to 110 100.0
@+21, @+20|Output lower limit value ML -10t0 110 0.0
©+49, @+48|Output change upper limit value DML 0to 100 100.0

The bit used by the alarm detection (ALM) is shown below. .
SPA can be set by the user, and the corresponding bit becomes 1 when DMLA, MHA, MLA

outputs an alarm.

ALM

INH

F E D €C B A 9 8 7 6 5 4 3 2 1 0
] D M| M
P M H | L
A L Al A
A
The bit used by alarm detection prohibition (INH) is shown below.
ERRI, DMLI, MHI, MLI can be set by the user.
F E D C B A 9 8 7 6 5 4 3 2 1 0
£ T D M| M
R R M H | H
R K. L } I
I F I
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(2) Processing explanation
(a) Loop STOP processing
When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
® 'BW holds the previous BW value.
(@ The operation mode is changed to MAN (MANUAL).
(® BB's BB1 to BB4 is made to 0.
® Alarm detection (ALM)’'s MHA, MLA, DMLA is made to 0.

(b) Mode determination

The following processing is conducted by the operation mode (MODE).

@ When the operation mode is MAN, CMB, CMV, or LCM (alarm clear processing)
A The alarm detection (ALM)’s MHA, MLA, and DMLA are made to 0.
B BB’'s BB1 to BB4 is made to 0.
C Output conversion processing is conducted and ended.

(@ When the operation mode is AUT, CAB, CAS, CCB, CSV, LCA, or LCC
Processing after (c) input addition is conducted. However, when the alarm detection (ALM)'s
SEA is 1 or when there is a hold (SM1501) then BB1 to BB4 is made to 0 and ended.

{c) Lower and upper limit and change rate limiter.
This conducts a check of the change rate and upper and lower limit for the input value (E1) and
conducts data and alarm output after limiter processing is finished. -
The change rate limiter conducts the following operation and outputs the results to BB4 and

DMLA.
Condition BB4, DMLA T1.
IT-MVI<DML 0 T -
T-MV>DML 1 MV+DML |0: No alarm
T-MV<-DML 1 MV-DML 1: Alarm

DML : Output change upper limit value
T  :Estimated MV value
MV : Manipulated value

Note 1:

When the alarm detection prohibition (INH)'s DMLI and ERRI are 1, the alarm detection (ALM)’s
DMLA and BB4 are made to 0.

The upper and lower limit delimiter conducts the following operations and outputs the results to
BB2, BB3, MLA, and MHA.

- MH :Output upper limit value
T1 :MV value applied to change rate limiter
ML :Output lower limit value

Note 1:

Condition BB3, MLA BB2, MHA MV
Ti>MH 0 1 MH
T1<ML 1 0 ML 0: No alarm
ML<T1<MH 0 0 ™ 1: Alarm

When the alarm detection prohibited (INH)’s MHI and ERRI are 1, the alarm detection (ALM)'s
MHA and BB2 are made to be 0.

Note 2:

When the alarm detection prohibited (INH)'s MLI and ERRI are 1, the alarm detection (ALM)’s
MLA and BB3 are made to be 0.
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(d) Output conversion processing
Output conversion conducts the following processing.

NMAX-NMIN
=~—-"1—06————XMV+NM|N

NMAX: Output upper limit NMIN: Output lower limit MV: Manipulated value

Output conversion processing
lgv

(e) Previous value hold processing :
This processing specifies whether to hold or to continue processing as is for the output value from
the OUT2 instruction when a sensor error occurs (detected by IN instruction) by loop STOP
determination processing.

Selection can be made by setting SM1501 to hold or not hold the MV value when a sensor alarm
oceurs.

SM1501=0: No hold
SM1501=1; Hold

Error
' ¢ When an overflow occurs during an operation. (Error code: 4100)
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-—S.MOUT —

MELSEC QnA

5.1.2 Manual Output

Usable Devices
S’ Syetom, wson File Mroctoiil. | fubeson |  index
il register — module | register zn | COnstant | Other
Bit Word Bit Word G
) — o — - —
® — o - — —
@ — S — — —
) — o — — —
[l nstructiol [ Execution]
code condition
| Startup point
8. MOUT T | ¥ [ swour [ @ | | ® | ® }——‘
Set data
Setting data Description Data format
@ Dummy Device Dummy
® Block memory header device Device name
@ Operation constant header device Device name
® Loop tag memory header device Device name
Function -

This function reads the loop tag memory’s MV, conducts output conversion, conducts alarm clear
processing, and outputs results to BW.

NMIN NMAX
[ 1
Output Alarm clear|
conversion processing
[—»BW (Output value)
S. MOUT
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(1) Handling data
(a) Input data ,
Set the € dummy device to the dummy device use device (SD1506).

(b) Block memory
The output value (BW) is stored in @).

BB is not used.
@)+1.6)+0[ (BW)H | (BW)L ] - Floating point real number

(c) Shows the contents of the operation constant set in the @ device.
Item name ltem Settable range Standard value setting

@+1, @+0]Output change upper limit NMAX -999999 to 999999 100.0
@+3, @+2|Output change lower limit NMIN -999999 to 999999 0.0

(d) Shows the loop tag memory used by @. »
ltem name ltem Settable range 4ﬂandard value setting
©+1|Operation mode MODE FFFFH 8H
©+3|Alarm detection ) ALM FFFFH 4000H
©+13, @+12|Manipulated value MV -10to 110 0.0

The bit used by the alarm detection (ALM) is shown below.
SPA can be set by the user.

F D C B A 9 8 7 6 5 4 3 2 1

E
P
ALM A
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(2) Processing explanation
(a) Loop STOP processing
When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
(® BW holds the previous BW vaiue. '
(@ The operation mode is changed to MAN (MANUAL).
(® BB's BB1 to BB4 is made to 0.

{b) Mode determination
The following processing is conducted by the operation mode.
(® When the operation mode is MAN, CMB, CMV, or LCM
A The MV value becomes the contents for the loop tag memory.
B The following output conversion processing is conducted.

NMAX-NMIN
TXMV+NM|N

NMIN: Output conversion lower conversion  NMAX: Output conversion upper limit
MV: Manipulated value

Output conversion processing
N

C Conducts alarm clear processing.

(@ When the operation mode is AUT, CAB, CAS, CCB, CSV, LCA, or LCC
A The output holds the previous value.

Error :
¢ When an overflow occurs during an operation. R {Error code: 4100)
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5.2 Control Operation Instruction

5.2.1 Ratio

Usable Devices
Setting Internal devices . MI_ELSEQNETA 0 Special
data (System, user) . reg;ls?er direct JL ) N3 f;r:oc&tlll?g— | reglins(t’:;(Zn Constant | Other
Bit Word Bit Word UIZINGI
® — o — — —
® — o — — —
® — o — — —
@ — o — — —
e — o — — —

Instruction [ Execution
\ code condition

Startup point
L= TeleleleleH

S.R
Set data
Setting data Description ] Data format
) Input block header address Real number
® Block memory header device Real number
@ Operation constant header device Device name
® Loop tag memory header device Device name
Input block header address for first
® MV address (when used) Real number
Function

This function conducts operation mode (MODE) determination for each control time and conducts

engineering value conversion, trucking processing change rate limiter, and ratio operations on the results.

BIAS RMIX
HN;IN RI\;IAX RN;IN RI\;IAX DIR Bn IRMAXI
1 1
Engineering Trucking Change Ratio
E2—»value - processing |- rate limiter -] operations
(Set value) | conversion .
E1
Process SR

value

> B\_N (Output value)
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(1) Data handled
(a) Input data
@ The process value (E1) is stored in §).
@ The & set value (E2) can be used when the set value (E2) is set (0 bit=1) by the operation
constant set value parameter. ‘ :
For other cases set the dummy device (SD1506).
In addition, when the set value (E2) is set by the first loop tag memory MV value, set the

device (+12: MV value) set by the first ioop tag memory MV value.

@-l— 1,@+ 0 li (E1)H | (ENL I ---- Floating point real number

6+1,69+0] (E2H | (E2)L | - Floating point real number

(b) Block memory
The output value (BW) is stored in §).
BBis notused.

+ 1,+0| (BW)H | » (BW)L | -« Floating point real number

(c) This shows the contents of the operation constant set in &.

ltem name ltem Settable range Standard value setting :
. 0:Not trucked
@-+0| Trucking bit TRK Oto1 0 1: Trucked
&+1]Set value pattern SVPTN Oto3 3

The set value pattern (SVPTN) is a device that sets whether the set value is set by & and
whether that set value is set by the first loop device (+12: MV value). The set value pattern

{(SVPTN) cannot use bits 2 through 15.
b15 b0

G@+1 |

4

[— Set value usage 0: E2 is set
1: E2 is not set

—— Set value pattern 0: The set value is the first MV
1: The set value is not the first MV

Unused
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(d) Shows the loop tag memory used by ©.

- ltem name . Item Settable range Standard value setting

@+1|Operation mode MODE FFFFH 4000H

©@+3|Alarm detection ALM FFFFH 4000H
©@+15, @+14|Set value SPR -10t0 110 0.0
@+17, @+16|Bias _ BIAS -999999 to 999999 0.0
@+47, @+46|Control time (sec) CT 0 to 999999 1.0
6+51, @+50]|Change rate limit value DR 0 to 999999 100.0
©@+53, 62+52|Ratio upper limit value : RMAX -999999 o 999999 100.0
€2+55, 6+54|Ratio lower limit value ' RMIN -999999 to 999999 0.0
©@+57, @+56|Ratio current value Rn . -999999 to 999999 0.0

The bit used by the alarm detection (ALM) is shown below.

SPA can be set by the user.
F E D €C B A 9 8 7 6 5 4 3 2 1 0

»om

ALM

(e) Loop tag pasted value memory
This shows the contents of the loop tag passed value memory used by the R instruction. The user
does not need to set the contents. However, for the initial state it must be cleared by the
sequence.

Description _
©2+96| Control time counter initial set completed flag
©+97|Control time counter

©+99, ®@+98}Rn-1

(f) Execution time (AT)
Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual
{Application PID Edition) Section 3.)
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(2) Processing explanation
(a) Loop STOP processing
(® When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
a BW holds the previous BW value.
b The operation mode is changed to MAN (MANUAL).
When the alarm detection (ALM)’s SPA is 0, processing is conducted from the (b) control time
determination. '

(b) Control time determination
This determines whether the control time from the control time (CT) has been reached and
conducts the following processing.
@ Ifthe control time has not been reached
a BW is held, processed, and ended.
@ if the control time has been reached
a Processing is continued from the (c) mode determination.

(c) Mode determination
The following processing is conducted by the operation mode (MODE).
(@ When the operation mode (MODE) is either CAS, CCB, or CSV (when the set value is used
as the set value)
a When the set value (E2) is not set, processing is conducted from the (e) change rate
limiter. '
b When @ set value (E2) is set, processing is conducted from the (e) change rate limiter
after the following engineering value conversion has been conducted.

PR=-FMA%4MX E2 + RMIN

RMAX: Ratio upper limit ~ RMIN: Ratio lower limit ~ E2: Set value

Engineering value conversion =
| S

@ When the operation mode (MODE) is MAN, AUT, CMV, CMB, CAB, LCM, LCA, or LCC
a Processing is conducted from the (d) trucking processing.

(d) Trucking processing
Trucking processing is conducted when the following conditions occur.
(® When the operation constant's TRK is 1.
® When the set value (E2) is used. -
(® When the mode is not CAS, CCB, or CSV.

Trucking processing
|;= —100___, sPR-RMIN)

RMAX-RMIN
RMAX: Ratio upper limit value RMIN: Ratio lower limit vaiue
SPR: Set value subjected to engineering value conversion

When the set value (E2) is the first loop tag memory MVn, the first loop tag memory alarm
detection prohibition (INH)'s TRKF is made to be 1.

5-11
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(e) Change rate limiter
Change rate limiter is conducted using the following processing.

Condition Output after limiter has passed (Rn)
(SPR-Rn) DR Rn=Rn-1+DR
(SPR-Rn) -DR Rn=Rn-1-DR
ISPR-Rni<DR Rn=SPR

SPR: Set value subjected to engineering value conversion
DR: Change rate limit value Rn: Ratio current value

(f) Ratio operation
The ratio operation is conducted using the following processing.

Ratio processing

Rn-RMIN
|: = m x E1 + BIAS
Rn: Ratio current value RMIN: Ratio lower limit ratio E1: Process value
BIAS: Bias RMAX: Ratio upper limit ratio
R operation

A
SPR
Rn i ——— SPR: Set value

R R L Rn : Ratio current value
I Leees DR : Change rate limit value
..... i —3 DR
] 1 I | I | | 1 1 ] 1 1 - Cc;ntrol tlme
t0  t1 t2 t3- t4 t5 6 t7 t8 t9 t10 t11 12

Error . :
o When an overflow occurs during an operation. (Error code: 4100)
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5. Process Control Instruction ~ —s. MELSEC QnA
5.2.2 Position type PID
Usable Devices
Setting l?éemal device)s il MELSE?_N_I;\'_[{]O fipecial Ind.
data ystem, user; ile irect JLN__} nction ndex
register module_ | register zn | Constant | .Other
Bit Word . Bit Word UGS
® ~ S — — —
® — o — — —
® — o — — —
) — O — - —
& — O — — —
Instruction] [ Execution]
code condition
Startup point
. PIDP | 1 seop | @ ] | @ | ® }—-I
Set data
Setting data Description Data format
& Input block header address Real number
® Block memory header device Device name
® Operation constant header device Device name
® Loop tag memory header device Device name
Input block header address or first -
® MV address (during use) Real number
Function ,
- PIDP operations are conducted for each control time.
When the control time is reached SV processing, trucking processing, gain Kp operation processing, and
an deviation check are conducted and then operation mode (MODE) determination is conducted.
These results are used to conduct change rate, upper and lower limit limiter, and output processing or
alarm clear processing and output conversion.
| MTD NMAX
RL RH RL RH le GIG | ? I CIT DVL DVLS MlH MlL DI;AL NMllN
L1 | _
SV setting Truckin Gain Kp PIDP Devna- Mode | |Change rate and Output [~ BW (Output value)
(et 2o rosessi =" procesaing (| beralon || operaton/ i, | >|dete- upect and ower 1| conversionl_. g6z (Alam)
MAN —» BB3 (Output upper limit alarm)
other | Alamm clear |—» BB4 (Output lower limit alarm)
( processing |~ BB5 (Output change rate alarm)
value
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(1) Data handled
(a) Input data

(@ The input value (E1) is stored in €.

@ The & set value (E2) can be used when the set value (E2) is set (0 bit=1) by the operation
constant set value parameter.
For other cases set the dummy device (SD1506).
In addition, when the set value (E2) is set by the first loop tag memory MV value, set the
device (+12: MV value) set by the first loop tag memory MV value. '

@"‘ 1-@"‘ 0 | (ENH | (E1)L | -+« Floating point real number

@+ 1,@+0 l (E2)H | (E2)L | -« Floating point real number

(b) Block memory
The output value (BW), error alarm (BB1), deviation high alarm (BB2), output upper limit alarm

(BB3), output fower limit alarm (BB4), and output change rate alarm (BB5) are stored in ©).
©69+2’s BB6 to BB16 are not used.

@+1.@)+0 (BW)H (BW)L Floating point real number
@+2 [T L] - Binve
L Error alarm (BB1)

Unused
Deviation size alarm (BB2)

Output upper limit alarm (BB3)
Output lower limit alarm (BB4) 0: No alarm
Output change rate alarm (BBS5) 1: Alarm

{c) This shows the contents of the operation constant set in €.

item name Item Settable range Standard value setting
&+1, 6+0|Deferential gain MTD 0 to 999999 8.0
Deviation high alarm

©+3, @+2|eteresis DVLS - 010100 2.0
©+4|Reverse action, direct action PN 0to1 0 0‘#%‘{%?:&%%"
@-+5|Trucking bit TRK Oto1 0 0: Nt trucked
©+6}Set value pattern SVPTN 0to3 3

&+8, @+7|Output conversion upper limit NMAX -999999 to 999999 100.0

&®+10, @+9|Output conversion lower limit NMIN -999999 to 999999 0.0

The set value pattern (SVPTN) is a device that sets whether the set value is set by & and
whether that set value is set by the first loop device (+12: MV value). The set value pattern

{SVPTN) cannot use bits 2 through 15.

b15 b0

@+s| [ [II[IIITIII]]

C

Unused |— Set value usage 0: E2 s set
1: E2 is not set

Set value pattern 0: The set value is the first MV’
1: The set value is not the first MV
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Instruction

— S. PIDP —

MELSEC QnA

{d) Shows the loop tag memory used by @.

®+1

43

+4
@+13, @+12
®@+15, @+14
@+17, @+16
@+19, @+18
@+21, ©+20
©+23, @+22
@+25, @+24
@+47, @+46
©+49, ©+48
@+51, @+50
@+53, @+52
@+55, 6+54
@+57, @+56
@+59, @+58
@+61, @+60

ltem name Item Settable range Standard value setting

Operation mode MODE 0 to FFFFH 8H
Alarm detection ALM 0 to FFFFH 4000H
Alarm detection prohibited INH 0 to FFFFH 4000H
Manipulated value MV -10to 110 " 0.0
Set value sv RL* (RH*) to RH* (RL*) 0.0
Deviation DV -110t0 110 0.0
Output upper limit value MH -10to 110 100.0
Output lower limit value ML -10to 110 0.0
Engineering value upper limit RH -999999 to 999999 100.0
Engineering value lower limit RL -999999 to 899939 0
Control time (sec) CT 0 to 999999 1.0
Output change rate limit value DML 0to 100 100.0
Change rate limit value DVL 0to 100 100.0
Gain P 0 to 999999 1.0
Integral constant (sec) | 0 to 999999 10.0 -
Derivative constant (sec) D 0 to 999999 0.0
Gap width GW 0to 100 0.0
Gap gain GG 0 to 999999 1.0

The bits used by the PIDP instruction alarm detection are shown below.
SPA can be set by the user, and corresponding bit is 1 when DMLA, DVLA, MHA, MLA outputs an

alarm.
F E D C B A 9 8 7 6 5 4 3 2 i1 0 -
S D D MM
ALM A v VIR|&
A A
The bit used by alarm detection prohibition is shown below.
ERRI, DMLI, DVLI, MHI, MLI can be set by the user.
F E D C B A 9 8 7 6 5 4 3 2 1 0
E T D D| M| M
NH | R R i vy
! F I I

(e) Loop tag pasted value memory
This shows the contents of the loop tag passed value memory used by the PID instruction. The
user does not need to set the contents. However, for the initial state it must be cleared by the

sequence.

©+96
®@+97
®+101, @+100
®@+103, @+102
©@+105, ®@+104
©+107, @+106

Description

Control ime counter initial set completed flag

Control time counter

In-1

Bn-1

PV'n

PV’n-1

(f) Execution time (AT)
Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual
(Application PID Edition) Section 3.)
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(2) Processing explanation
(a) Loop STOP processing
@ When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
a BW holds the previous BW value.
b BB's BB1 to BB5 is made to 0.
¢ Alarm detection (ALM)’s DVLA, MHA, MLA, DMLA becomes 0.
d The operation mode (MODE) is changed to MAN (MANUAL).
When the alarm detection (ALM)’s SPA is 0, processing is conducted from the (b) control time
determination.

(b) Control time determination
This determines whether the control time from the control time (CT) has been reached and
conducts the following processing.
@ If the control time has not been reached
a The BW value is held, processed, and ended.
@ If the control time has been reached
a Processing is continued from the (c) SV setting processing.

(c) SV setting processing
The following processing is conducted by the operation mode (MODE).
(@ When the operation mode (MODE) is either CAS, CCB, or CSV
a When the set value (E2) is not set, processing is conducted from the (d) trucking
~ processing.
b When & set value (E2) is set, processing is conducted from the (d) trucking processing
after the following engineering value conversion has been conducted.

RH-RL

Engineering value conversion
|_S:n =——xE2+RL

100
RH: Engineering value upper limit RL: Engineering value lower limit
E2: Set value

® When the operation mode (MODE) is MAN, AUT, CMV, CMB, CAB, LCM, LCA, or LCC
a Processing is conducted from the (d) trucking processing.

(d) Trucking processing
This conducts the engineering value conversion (SVr’).

100
RH-RL

Inverse engineering value conversion
|SVn =

x (8Vn-RL)

Trucking processing is conducted when the following conditions occur.

(® When the operation constant’s TRK is 1.

(@ When the set value (E2) is used.

® When the mode is not CAS, CCB, or CsV.

Trucking processing stores the set value (E2) after the above engineering value conversion (SVn )
is conducted.

In addition, when the set value (E2) is the first loop tag memofy MVn, the first loop tag memory
alarm detection prohibition (INH)'s TRKF is made to be 1.

5-16



5. Process Control Instruction —S.PIDP — - MELSEC QnA

(e) Gain Kp operation processing
The deviation (DV) is calculated.

Condition : Calculation results (DV)
Direct action (PN=1) DV=E1-SVn’ '

Reverse action (PN=0) DV=SVn'-E1

E1: Process value = SVn': Engineering value conversion processing results

Next the PID value final output value’s output gain is calculated.

Condition Formula
When IDVI GW K=GG

When IDVI > GW (1-GG) X GW
' IDVI

DV: Deviation GG: Gap gain Kp=K x P GW: Gap width

K=1

(f) PID calculation

ltem For direct action (PN=1) For reverse action (PN=0)
Bn-14+ Mpb x To Brot + Mp x Tp
Bn Mp x CT+ Tp . Mp x CT+To
. CT xBn-1 CTxBn-1
{(PVN-PVN-1)- =} HPVR-PVI-1)- =)
T Kp {(DVn+In+Bn}
In In-1 % DVn

Kp: K x gain (P) Mb: Derivative gain (MTD) T: Integral constant (1) CT: Control time
To: Derivative constant (D) PVn: Process value (E1) PVn-1: Previous process value

However, special processing is done for the following cases so take due precaution.

.Condition Processing

When either 1 or 2 below
1.When Tp=0 Bn=0

2. When the operation mode (MODE) is either (However, passed value set is conducted.)
MAN, LCM, or CMV ’

For either 1, 2, or 3 below

1. When Ti=0

2. When an MH error occurs
cr CT
TIxDVn>0 -.ﬁ-xDVn=0

3. When an ML error occurs

CT
T xDVn< 0

When the PIDP operation is ended the PV passed value memory data is overwritten with new
data.

PVn-1 PVn PVn E1
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(g) Error check
.A deviation check is conducted under the following conditions and the results are output to DVLA

and BB1.

Condition Results
DVL<IDVI DVLA=BB2=1
(DVL-DVLS)<IDVI DVL DVLA=Previous status hold
IDVI (DVL-DVLS) DVLA=BB2=0
DV: Deviation ~ DVLS: Deviation high alarm hysteresis

DVL: Change rate limit value DVLA: Deviation high alarm

Note 1:
When the alarm detection prohibition (INH)'s DVLI or ERRI are 1, the DVLA and BB2 become 0.

(h) Mode determination ,
The following processing is conducted by the operation mode (MODE) determination.
(® When the operation mode (MODE) is MAN, CMB, CMV, or LCM (alarm clear processing)
a The alarm detection (ALM)’s MHA, MLA, and DMLA are made to 0.
b BB’s BB3 to BB5 is made to 0. '
¢ For BB1, it is made so that BB1=BB2.
d Output conversion processing is conducted and ended.

(@ When the operation mode (MODE) is AUT, CAB, CAS, CCB, CSV, LCA, or LCC
a Processing is executed from the (i) lower and upper limit and change rate limite.

(i) Lower and upper limit and change rate limiter. : -
This conducts a check of the change rate and upper and lower limit for the input value (E1) and
conducts data and alarm output after limiter proceséing is finished. ‘

Change rate limiter

Condition BB4, DMLA T1
IT-MV| DML 0 T
T-MV>DML 1 MV+DML ]0: No-alarm
TMV<-DML 1 MV-DML 1: Alarm

MV: Manipulated value

T: Estimated MV value

DML: Output change rate limit value

Note 1:
When the alarm detection prohibition (INH)’s DMLI and ERRI are 1, the DMLA and BB4 are made to 0.

Upper and lower limit delimiter

MH: Output upper limit value

T1: Change rate limiter with applied MV value

Note 1:

ML: Output lower iimit value

Condition BB4, MLA BB3, MHA MV
T1>MH 0 1 MH
Ti<ML 0 ML 0: No alarm
ML T1 MH 0 0 T 1: Alarm

When the alarm detection prohibited (INH)’s MHI and ERRI are 1, the alarm detection (ALM)’s
MHA and BB3 are made to be 0.

Note 2:

When the alarm detection prohibited (INH)'s MLI and ERRI are 1, the alarm detection (ALM)’s
MLA and BB4 are made to be 0.
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(i) Output conversion processing
Output conversion conducts the following processing.

NMAXNMIN v/ . NMIN

Output conversion processing
|;V 100

NMAX: Output upper limit NMIN: Output lower limit
Error
o When an overflow occurs during an operation.
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5.2.3 Sample Pl control

Usable Devices

Setting l?st;emal device)s il M(I’ELSEQNEI'_IJO fSpecial nd
data ystem, user, ile irect JI_ N1 unction ndex
. register module | register zn | Constant | Other
Bit Word Bit Word Ui I\Gid

N EIEEE)
|
O|10|0|10]10
|
|
|

Instruction Execution
code condition

Startup point

s.spli ﬂ_ HS-SPI|@||@|@:|@“—{

Set data 4
Setting data Description Data format

() Input block header address Real number

@ Block memory header device Device name

@ Operation constant header device Device name

©® Loop tag memory header device Device name

Input block header address or first

® MV address (during use) Real number

Function

The regular Pl operation is conducted during the operation time (ST).

During hold time (HT) output=0, and when combined with the OUT1 instruction it holds the manipulated
value MV. When the operation time and hold time are determined by the operation time monitor during
operation time, SV setting processing, trucking processing, gain Kp operation processing, SPI operation,
and deviation check are conducted.

RL RH RL  RH GW GG P 1 DVLDVLS

| 1 L1 | | i L1

. Galn Kp Devia-

SV setting Trucking SPI .
— > operation [~ o
(Set S?alue) processing| ™ | processing r. p?oecesing operation 2ﬁzck [-—= BW (Output value)
El |—>- BB1 (Deviation high alarm)
Process S. 8P1 .
value
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(1) Data handied
(a) Input data
(@ The input value (E1) is stored in &).
@ The & set value (E2) can be used when the set value (E2) is set (0 bit=1) by the operation
constant set value parameter.
For other cases set the dummy device (SD1506).
In addition, when the set value {E2) is set by the first loop tag memory MV value, set the device
(+12: MV value) set by the first loop tag memory MV value.

@+ 1,@4'0 l (ENH | (E1)L ] Floating point real number

-@+ 1,®+0| (E2)H | (E2)L | Floating point real number -

(b) Block memory
The AMV output value (BW) and deviation size alarm (BB1) are stored in §).
BB2 to BB16 are not used. ' '
The output value is made to 0 when an error occurs.

+ 1,+0 (BW)H (BW)L -+~ Floating point real number
@)+2 [T L] - eine
Unused Deviation high alarm (BB1) 0: No alarm
) 1: Alarm
(c) This shows the contents of the operation constant set in €.
. ltem name ltem Settable range Standard value setting
&+1, @+0|Deviation size alarm hysteresis DVLS 0to 100 2.0 -
. . ! : - 0: Reverse action
®+2|Reverse action, direct action PN Oto1 0 1: Direct action
@+3|Trucking bit TRK Oto1 Y 0 0: Not trucked
©)+4|Set value pattern SVPTN 0to3 - 3

The set value pattern (SVPTN) is a device that sets whether the set value is set by & and
whether that set value is set by the first loop device (+12: MV value). The set value pattern
(SVPTN) cannot use bits 2 through 15.

b15 bo
@+e [[[TTIIIITIIIT]]
. k_ M g

Unused Set value usage 0: E2is set
1: E2 is not set

—— Set vaiue pattern 0: The set value is the first MV
1: The set value is not the first MV
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5. Process Control

Instruction

MELSEC QnA

— S. SPI —

(d) Shows the loop tag memory used by .

G)+1

®+3

@+4
®@+15, @+14
@+17, @+16
©@+47, 6)+46
®@+51, @+50
@+53, @+52
@+55, @+54
©+57, @+56
@+59, @+58
@+61, @+60
©@+63, ©@+62

-999999 to 999999

ltem name ltem Settable range Standard value setting
Operation mode ‘MODE 0 to FFFFH 8H
Alarm detection ALM 0'to FFFFH 4000H
Alarm detection prohibited INH 0 to FFFFH 4000H
Set value sv RL* (RH*) to RH* (RL*) 0.0
Deviation bv ~ -11010 110 0.0
Operation time (sec) ST 0 to 999999 0.0
Change rate limit value DvL 0to 100 100.0
Gain P 0 to 999999 1.0
Integral constant (sec) i 0 to 999999 10.0
Sample time (sec) STHT 0 to 999999 0.0
Gap width GW 0 to 100 0.0
Gap gain GG 0 to 999999 1.0
MV internal operation value MVP 0.0

The bit used by the alarm detection (ALM) is shown below.
SPA can be set by the user, and corresponding bit is 1 when DVLA, MHA, MLA outputs an alarm.

F E D ¢C B A 9 8 7 86 5 4 3 2 1 0
s DM |M
AL R L|A]|A
A
The bit used by alarm detection prohibition (INH) is shown below.
ERRI, DVLI, MHI, MLI can be set by the user.
F E D ¢ B A 9 8 7 6 5 4 3 2 1 0
E T DM |[m™m
NH | R K I
I F ]

(e) Loop tag pasted value memory
This shows the contents of the loop tag passed value memory used by the SPI instruction. The
user does not need to set the contents. However, for the initial state it must be cleared by the

sequence. _
ltem name
€2+96| Control time counter initial set completed flag
©+97|Sample counter
©+98|Operation counter
©+99|Hold counter

®+101, @+100|DVn-1

() Execution time (AT) ,
Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual
(Application PID Edition) Section 3.)
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(2) Processing explanation
(a) Loop STOP processing )
(® When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
a BWoutputs 0.
b Alarm detection (ALM)’s DVLA becomes 0.
¢ The operation mode (MODE) is changed to MAN (MANUAL).
d BB’s BB1 is made to 0. .
When the alarm detection (ALM)’s SPA is 0, processing is conducted from.the (b) time/hold
time check determination.

(b) Operation time/hold time check determination
The operation time (ST) or hold time (HT) is determined using the following processing.
(@ For operation time (ST) _ '
SV setting processing, trucking processing, gain Kp operation processing, Pl processing
(operation time), and Deviation check operations are conducted.

@ For hold time (HT)=(STHT-ST)
Trucking processing, Pl operation (hold time), and deviation check processing are conducted.
However, under the following conditions the hold time (HT) is 0 and continuous Pl control is
conducted. ' '

STHT _ST
AT ~ AT
.8THT: Sample time  AT: Execution time ST: Operation time
In addition, when the STHT/AT integer section=0, no processing is conducted. (AMV also
stays as itis.)

(c) SV setting processing
The following processing is conducted by the operation mode (MODE).
(® When the operation mode is either CAS, CCB, or CSV (when the input value is used as the
set value) '
a When the set value (E2) is not set, processing is conducted from the (d) trucking
processing. ' ' :
b When & set value (E2) is set, processing is conducted from the (d) trucking processing
after the following engineering value conversion has been conducted.

—— Engineering value conversion

' RH-RL
SVn= T E2 + RL
RH: Engineering value upper limit RL: Engineering value lower limit

E2: Set value

@ When the operation mode (MODE) is MAN, AUT, CMB, CAB, CMV, LCC, LCA, or LCM
a Processing is conducted from the (d) trucking processing.
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(d) Trucking processing
This conducts the engineering value conversion (SVn’).

100

Inverse engineering value conversion
ISV" “RH-RL

x (8Vn-RL)

Trucking processing is conducted when the following conditions occur.

(@ When the operation constant’s TRK is 1.

(@ When the set value (E2) is used.

(® When the mode is not CAS, CCB, or CSV.

Trucking processing stores the set value (E2) after the above engineering value conversion (SVn’)
is conducted. '

In addition, when the set value (E2) is the first loop tag memory MVn, the first loop tag memory
alarm detection prohibition (INH)’s TRKF is made to be 1.

(e) Gain Kp operation processing
The deviation (DV) is calculated using the following conditions.

Condition " Calculation results (DV)
Direct action (PN=1) DV=E1-SVn’
Reverse action (PN=0) DV=SVn'-E1

E1: Process value SVn’; Engineering value converted set value

Next the SPI value final output value’s output gain (K) is calculated using the following conditions.

Condition Formula
When IDVI GW K=GG

When IDVI > GW —1 (1-GG) x GW
IDVi

Kp=K x gain (P)  DV:Deviation = GW: Gap width
K: Output gain GG: Gap gain

() The PID calculation is found using the following formula.

Condition _ Formula
During operation time (ST) BW = KP x (DVn — DVn—1) + ETT— x DVn
During hold time (STHT-ST) BW=0 (Passed value set is not conducted)

KP: K x gain (P) TI: Integral constant (1) BT: Execution time
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However, special processing is done for the following cases so take due precaution.

Condition Processing
1For either 1, 2, or 3 below

.Ti=
2. When MVP > MH when an MH or ML error occurs

BT
T xDVn>0

: % xDVn =0
3. When MVP < MH when an MH or ML error occurs |

BT
T xDVn<0

(g) Deviation check
An deviation check is conducted under the following conditions and the results are output to DVLA

and BB1.

‘ Condition . Results
DVL<IDVI . DVLA=BB1=1
(DVL-DVLS)<IDVI DVL DVLA=Previous status held
IDVI (DVL-DVLS) - |DVLA=BB1=0

DV: Deviation DVL: Change rate limit value DVLS: Deviation size alarm hysteresis

Note 1: _
When the alarm detection prohibition (INHY's DVLI or ERRI are 1, the DVLA and BB1 become 0.

SPI operation

MV*

ST | HT ST

STHT STHT STHT

Error
¢ When an overflow occurs during an operation. _ (Error code: 4100)
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5.2.4 |-PD Control
Usable Devices
Setting I?éernal device)s il M(IjELSE?NETU 0 fSpecial nd
data tem, user ile irect Jt.. unction ndex
i register module_ | register Zn Constant | Other
Bit Word Bit Word NG
® — O — - —
® — o — — —
@ — o — — —
@ — o — — —
B — S — — —
[Instruction] [ Execution]
code condition . .
Startup point
- Tk s.wo|@||@|@|@‘——<
Set data
Setting data Description Data format
® Input block header address Real number
o Block memory header device Device name
() Operation constant header device Device name
(7)) Loop tag memory header device Device name
Input block header address or first
® MV address (during use) Real number
Function

When the control time is reached SV setting processing, trucking processing, gain Kp operation
processing, IPD operation, and deviation check are conducted.

| MTD
RL RH RL RH GW GG P I D lCT DVLDVLS
[ 1 L1 [ 1 0 Y
N . Gain Kp Devia-
SV setting Trucking : IPD .
— i ¥ operation .
(Set I\E/glue) processing[~ | processing T’ p?ooessing operation gggck L o 8w (Output value)
E1 —» BB1 (Deviation high alarm)
Process
value
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(1) Data handled
(a) Input data

(® The input value (E1) is stored in ).

@ The @ set value (E2) can be used when the set value (E2) is set (0 bit=1) by the operatlon
constant set value parameter.
For other cases set the dummy device (SD1506).
In addition, when the set value (E2) is set by the first loop tag memory MV value, set the
device (+12: MV value) set by the first loop tag memory MV value.

&)+ 1’@"'0' (ENH | (E1)L I ---- Floating point real number

@+ 1s@+°| (E2)H I (E2)L | ---- Floating point real number

{b) Block memory
The output value (BW=AMV) and deviation size alarm (BB1) are stored in €9.

The output value is made to 0 when an error occurs.
©)+2’s BB2 to BB16 are not used.

+ 1'+0 (BW)H (BW)L ---+ Floating point real number
@+2 LT - minte
W Deviation size alarm (BB1) 0: No alarm
1: Alarm

(c) This shows the contents of the operation constant set in €.

ltem name Iltem Seitable range Standard value setting
®+1, @+0|Deferential gain MTD 0 to 999999 8.0 -
643, ®+2|Deviation size alarm hysteresis DVLS 01to 100 20
; " . 0: Reverse action
&+4|Reverse action, direct action PN Oto1 h 0 1: Direct action
; ; 0: Not trucked
®+5|Trucking bit TRK Oto1 N 0 1: Trucked
©+6|Set value pattern SVPTN Qto3 . 3

The set value pattern (SVPTN) is a device that sets whether the set value is set by & and
whether that set value is set by the first loop device (+12: MV value). The set value pattern

(SVPTN) cannot use bits 2 through 15.

b15
@+6||||||l||||l|l|||

Unused Set value usage 0: E2is set
1: E2 is not set

— Set value pattern O: The set value is the first MV
1: The set value is not the first MV
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(d) Shows the loop tag memory uséd by 6.
ltem name ' Item Settable range Standard value setting

©+1|Operation mode MODE 0 to FFFFH 8H
©+3| Alarm detection - ALM 0 to FFFFH - 4000H
@+4]Alarm detection prohibited INH 0 to FFFFH 4000H

@+15, @+14|Set value sV RL* (RH) to RH* (RL*) 0.0

©+17, §@+16|Deviation DV -1101t0 110 0.0

@+47, 6©+46|Control time (sec) CT 0 to 999999 1.0

@®+51, @+50|Change rate limit value DVL . 0 to 100 100.0

©+53, ©+52]|Gain P 0 to 999999 1.0

©@+55, @+54|Integral constant (sec) | 0 to 999999 10.0

©®@+57, ©+56|Derivative constant (sec) D 0 to 999999 0.0

®+59, @+58|Gap width GwW 0to 100 0.0

@+61, ®+60|Gap gain GG 0 to 999999 1.0

©@+63, @+62|MV internal operation value MvP -999999 to 999999 0.0

The bit used by the alarm detection (ALM) is shown below.
SPA can be set by the user, and corresponding bit is 1 when DVLA, MHA, MLA outputs an alarm.

F E D C B A 9 8 7 6 5 4 3 2 1 0
s D (M| M
ALM A LR A
A
The bit used by alarm detection prohibition (INH) is shown below.
ERRI, DVLI, MHI, MLI can be set by the user.
F E D C B A 9 8 7 6 5 4 3 2 1 0
E T DM |[M
NH | R R S I
] F I

(e) Loop tag pasted value memory
This shows the contents of the loop tag passed value memory used by the IPD instruction. The
user does not need to set the contents. However, for the initial state it must be cleared by the
sequence.

Item name

62+96
€+97
@+103, @+102
€+105, ©@+104
@+107, @+106
©+109, @+108

Control time counter initial set completed flag

Control time counter
Bn-1

PV'n

PV'n-1

PV'n-2

(f) Execution time (AT)
Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual
{(Application PID Edition) Section 3.)
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(2) Processing explanation
(a) Loop STOP processing
(D When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
a BW outputs 0.
b Alarm detection (ALM)’s DVLA becomes 0.
¢ The operation mode (MODE) is changed to MAN (MANUAL).
d BB’s BB1 is made to 0. :
When the alarm detection (ALM)’s SPA is 0, processing is conducted from the (b) control time
determination.

(b) Control time determination
This determines whether the control time from the control time (CT) has been reached and
conducts the following processing.
@ If the control time has not been reached
The BW value is made to 0 and processing is ended.
(@ Ii the control time has been reached
Processing is continued from the (c) SV setting processing.

(c) SV setting processing
The following processing is conducted by the operation mode (MODE).
(® When the operation mode (MODE) is either CAS, CCB, or GSV (when the input value is used
as the set value) i
a When the set value (E2) is not set, processing is conducted from the (d) trucking
processing.
b When & set value (E2) is set, processing is conducted from the (d) trucking processing _
after the following engineering value conversion has been conducted.

RH-RL
7 n= 700 xE2+RL
RH: Engineering value upper limit RL: Engineering value lower limit

E2: Set value

Engineering value conversion
‘SV

@ When the operafion mode (MODE) is MAN, AUT, CMB, CAB, CMV, LCC, LCA, or LCM
a Processing is conducted from the (d) trucking processing.
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' MELSEC QnA

(d) Trucking processing

This conducts the engineering value conversion (SVr’).

100
BRH-RL

Inverse engineering value conversion
|SVn' =

x(8vn-RL)

Trucking processing is conducted when the following conditions occur.

(@ When the operation constant’s TRK is 1.
(@ When the set value (E2) is used.
® When the mode is not CAS, CCB, or CSV.

Trucking processing stores the set value (E2) after the above engineering value conversion (SVn’)

is conducted.

In addition, when the set value (E2) is the first loop tag memory MVn, the first loop tag memory
alarm detection prohibition (INH)’s TRKF is mad_e to be 1. ’

(e) Gain Kp operation processing

The deviation (DV) is calculated using the following conditions.

Condition

Calculation results (DV)

Direct action (PN=1)

DV=E1-SvVn’

Reverse action (PN=0)

DV=SVn'-E1

DV: Deviation
E1: Process value

SVn': Set value subjected to engineering value conversion

Next the IPD value final output value’s output gain (K) is calculated using the following conditions.
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Condition Formula
When IDVI GW K=GG
When IDVI>GW K=1{1=GC) x GW
. IDVI
DV: Deviation K: Output gain GW: Gap width GG: Gap gain
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Error

(f) The IPD calculation is found using the following formula. -

ltem For forward-action (PN=1) For reverse action (PN=0)
Brot + Mb x To Br-1+ Mb x To
Bn. Mpx CT + To Mp x CT+Tp
{(PVn—2PVn-14+PVn-2)- i’%&l} {~(PVn-2PVn-14PVn-2) %}
BW
(AMV) Kp {% DVn+(PVn-PVn-1)+Bn} Ke {% DVn—(PVn-PVn-1)+Bn}

KP: K x gain (P) Mp: Derivative gain T: Integrai constant (1) CT: Control time
Tp: Derivative constant PVn: Process value (E1) PVn-1: Previous process value
PVn-2: Process value before last '

However, special processing is done for the following cases so take due precaution.

Condition Processing
When either 1 or 2 below :
.To=0 Bn=0 ’
2. When the operation mode (MODE) is either (However, passed value set is conducted.)
MAN, LCM, or CMV

For either 1, 2, or 3 below

1.Ti=0 .

2. When MVP > MH when an MH or ML error occurs
CT

TxDVn>0 QI'XDVn=0

T
3. When MVP < ML when an MH or ML error occurs

CT -
T xDVn<0

When the IPD operation is ended the PV passed value memory data is overwritten with new dat;.
PVn-2 PVn-1 PVn-1 PVn PVn E1

(g) Deviation check _
An error check is conducted under the following conditions and the results are output to DVLA and

BB1.

Condition Results
DVL<IDVI DVLA=BB1=1
(DVL-DVLS)<IDVI DVL _ DVLA=Previous status hold
IDVI (DVL-DVLS) DVLA=BB1=0

DV: Deviation DVL: Change rate limit value DVLS: Deviation size alarm hysteresis
Note 1: , _
When the alarm detection prohibition (INH)'s DVLI or ERRI are 1, the DVL1 and BB1 become 0.

¢ When an overflow occurs during an operation. (Error code: 4100)
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5.2.5 Blend Pl control

Usable Devices

Setting l?stemal device)s - M(IjELSEJC"I_\!EI'MO fSpecial ind _
data ystem, user, ile irect Ji_. ; unction ndex
register module | register zn | Constant | Other
Bit Word Bit Word VNG

®0®|8e|8 0|
I
o|o|o|0o]|o
I
I
|

Instruction Execution
code condition

Startup point

S.BPI T |—|S.BPI|@]|@|@|@’—{

Set data
Setting data Description Data format
) Input block header address Real number
(o)) Block memory header device Device name
® Operation constant header device  |Device name
@ Loop tag memory header device Device name
Input block header address or first
® MV address (during use) Real number
Function

When the control time is reached SV setting processing, trucking processing, gain Kp operation
processing, BPI operation, and deviation check are conducted.

RL RH RL RH GW GG P 1D DVLDVLS
L 1 [ d P [ 11 [ |
. Ny Gain Kp Devia-
SV setting Trucking - BPI v
—> el 5 operation | -
(Set I\Elzalue) processing| - | processing p'rD:cessing operation gﬁgck - BW (Output value)

—» BB1(Deviation size alarm)

E1
Process
value
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(1) Data handled
(a) Input data
(@ The input value (E1) is stored in §).
(@ The @ Set value (E2) can be used when the set value (E2) is set (0 bit=1) by the operatlon
constant set value parameter.
For other cases set the dummy device (SD1506).
In addition, when the set value (E2) is set by the first loop tag memory MV value, set the

device (+12: MV value) set by the first loop tag memory MV value.

@+ 11@"'0 |7 (ENH | (E1)L l -+ Floating point real number

@+1,69+0 | (E2)H | (E2)L | - Floating point real number

(b) Block memory
The output value (BW=AMV) and deviation high alarm (BB1) are stored in ).

©)+2's BB2 to BB16 are not used.
The output value is made to 0-when an error occurs.

+ 1'+0 (BWH - (BWL -+ Floating point real number
@+2 |||l|||l||||||| -~ BIN1G
—T‘]’sr'z Deviation-high aiarm (BB1) 0: No alarm

1: Alarm

(c) This shows the contents of the operation constant set in €.

ltem name ltem Settable range Standard value setting
&+1, @+0|Deviation size alarm hysteresis DVLS 010 100 2.0 -
©+2| Reverse action, forward action PN 0to1 Y 0 ' 0:1??:\(’,6"';.,8:,3?;%2“
o TN 0: Not trucked
&+3} Trucking bit TRK Oto1 » 0 1: Trucked
©+4|Set value pattern SVPTN 0to3 ‘ 3

The set value pattern (SVPTN) is a device that sets whether the set value is set by & and
whether that set value is set by the first loop devnce (+12: MV value). The set value pattern

{SVPTN) cannot use bits 2 through 15.

b15 , b0

@+4k||||||| L

L Set value usage 0:E2is set
1: E2 is not set

—— Set value pattern 0: The set value is the first MV
1: The set value is not the first MV

Unused
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(d) Shows the loop tag memory used by ).

Item name . item Settable range Standard value setting
©+1}Operation mode MODE 0 to FFFFH 8H
©2+3]Alarm detection ALM 0 to FFFFH 4000H
‘@+4|Alarm detection prohibited INH 0 to FFFFH 4000H

6+15, @+14|Set value 1Y RL* (RH*) to RH* (RL*) 0.0
@+17, @+16|Deviation DV -110 10 110 0.0
®@+47, ®@+46|Control time (sec) CcT 0 to 999999 1.0
©@+51, @+50|Change rate limit value DVL 0to 100 100.0
©+53, @+52|Gain P 0 to 999999 1.0
@+55, @+54|integral constant (sec) ] | 0 to 999999 10.0
©®@+57, @+56|DV fotal value (ZDV) SDbvV -999999 to 999999 0.0
©@+59, ©+58|Gap width GW 0to 100 0.0
©+61, @+60§Gap gain GG 0 t6 999999 1.0

The bit used by the alarm detection (ALM) is shown below.
SPA can be set by the user, and corresponding bit is 1 when DVLA, MHA, MLA outputs an alarm.

F E D ¢C B A 9 8 7 6 5 4 3 2 1 0
_ s ' DM M
ALM g U|A|A
A
The bit used by alarm detection prohibition (INH) is shown below.
ERRI, DVLI, MHI, MLI can be set by the user.
F E D ¢ B A 9 8 7.6 5 4 3 2 1 o0
E T ' D|M|M
NH | R K cr
I F ]

(e) Loop tag pasted value memory
This shows the contents of the loop tag passed value memory used by the BPI instruction. The
user does not need to set the contents. However, for the initial state it must be cleared by the

sequence.
ltem name
©+96 | Control time counter initial set completed flag
©+97|Control time counter
©+99, ©+98|CT/Ti @DV

(f) Execution time (AT)
Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual
(Application PID Edition) Section 3.)
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(2) Processing explanation
(a) Loop STOP processing
(M When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
a BW outputs 0. ’
b Alarm detection (ALM)'s DVLA becomes 0.
¢ The operation mode (MODE) is changed to MAN (MANUAL).
d BB'sBBlismadeto0. _
When the alarm detection (ALM)’s SPA is 0, processing is conducted from the (b) control time
determination. » '

(b) Control time determination :
(@ This determines whether the control time from the control time (CT) has been reached and
conducts the following processing. ’
If the control time has not been reached
The BW value is made to 0 and processing is ended.
@ If the control time has been reached
Processing is continued from the (c) SV setting processing.

(c) SV setting processing
The following processing is conducted by the operation mode (MODE).
(® When the operation mode (MODE) is either CAS, CCB, or CSV (when the input value is
‘used as the set value)
a When the set value (E2) is not set, processing is conducted from the (d) trucking
processing.
b When & set value (E2) is set, processing is conducted from the (d) trucking processing _
after the following engineering value conversion has been conducted.

n=BRL ool mL

Engineering value conversion
| SV

100 .
RH: Engineering value upper limit RL: Engineering value lower limit
E2: Set value

& When the operation mode (MODE) is MAN, AUT, CMB, CAB, CMV, LCC, LCA, or LCM
a Processing is conducted from the (d) trucking processing.
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(d) Trucking processing
This conducts the engineering value conversion (SVr').

100
RH - RL

Inverse engineering value conversion
I;jn' = X (8Vn-RL)

Trucking processing is conducted when the following conditions occur.

@® When the operation constant's TRK is 1.

@ hen the set value (E2) is used.

(® When the mode is not CAS, CCB, or CSV.

Trucking processing stores the set value (E2) after the above engineering value conversion (SVn’)
is conducted. ‘ :

In addition, when the set value (E2) is the first loop tag memory MVn, the first loop tag memory
alarm detection prohibition (INH)’s TRKF is made to be 1.

(e) Gain KP operation processing
The deviation (DV) is calculated using the foliowing conditions.
Condition Calculation results (DV)
Direct action (PN=1) DV=E1-SVn’
Reverse action (PN=0) DV=8SvVn'-E1
E1: Process value SVn’; Engineering value conversion results

Next the BP! value final output value’s output gain (K) is calculated using the following conditions.

Condition Formula
When IDVI GW K=GG
When [DVI > GW K=1 (1—G|C;)V>I< GwW

DV: Deviation K: Output gain GW: Gap width GG: Gap gain Kp=KxP
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(f) The blend Pl operation is found using the following formula.
ltem Processing
(AB,\X\\I,) KPxBTx(DVn+%.Tr-><ZDV|)

Kp: K x gain (P) BT: Execution time
CT: Control time >DVi: DVn’s total value

Ti: Integral constant (1)

DVn: Deviation

However, special processing is used in the following case, so take due precautions.

* Condition
For either 1 or 2 below cT
1.Ti=0 — x X DV = previous value as is
2. When either MLA or MHA Ti
1.T 0 %xzovm%x(zDVMDan

'(g) Error check

An deviation check is conducted under the following conditions and the results are output to DVLA

and BB1.
. Condition Resuilts
DVL<IDVI DVLA=BB1=1
(DVL-DVLS)<IDVI DVL DVLA=BB1=Previous status hold
IDVI (DVL-DVLS) DVLA=BB1=0

DV: Deviation DVL: Change rate limit value

Note 1:

DVLS: Deviation high alarm hysteresis

When the alarm detection prohibition (INH)’'s DVLI or ERRI are 1, the DVLA and BB1 become 0.

Error

¢ When an overflow occurs during an operation.
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5.2.6 High Selector

Usable Devices
Setting Internal devices s MELSECNET/10 Special
data (System, user) reSPs?er ‘ direct Ji. i fr;g%tlljolg reg'ir;s(’eel)'(Zn Constant Other
Bit Word Bit Word UG
® — o — — -
® — o — — —
@ — o) — — —
® — O — — —

Instruction Execution
code condition

Startup point

S.HS _J_|_ |—|S-HS|@>||@|@}_|

Set data _
Setting data Description Data format
5) Input block header address Device name
() Block memory header device Device name
@ Dummy device Dummy
® Dummy device Dummy
Function

The maximum value of the input values is output.

(1) Data Handling
(a) Input data
The number of inputs (n) and the input values (E1 to En) are stored in §).
Set the number of inputs (n) within the range of 1 to 16.

@+o (n) -+ Number of inputs (N} L gin16
@+2,6)+1 (EV)H (E1)L .-+ Input value (E1)

@)+4,6)+3 (E2)H (E2)L ---- Input value (E2)
: . : : Floating point real number

+2n, +2n-1 (En)H I (En)L .... Input value (En)

(b) Block memory
The BW (Output value) and BB1 to BB16 (Output selections) are stored in ).

+ 1,+ 0 (BW)H (BW)L -+« Floating point real number
@)+2 LT - einte

""""""" Output selection: E1 (BB1)

Output selection : E2 (BB2)

Qutput selection : E16 (BB16)
0: The corresponding input value is not maximum.
1: The cotresponding input value is maximum.

(c) Set @as the dummy device (SD1506).

(d) Set @ as the dummy device (SD1508).
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Error

(2) Processing explanation

The maximum value of the input E1 to E16 is output and at the same time the bit that corresponds
to the input value selected as the maximum value from bits BB1 to BB16 corresponding to the
input is changed to 1. _

Input value E1 E2 E3 | E16
The bit set during the selection. | BB1 | BB2 | BB3 |  ...ccocvciiinnniiiiiiiieiennne BB16

(a) When multiple maximum values exist
Sets all bits that correspond to the input to 1.

(b) When there is only one input
(@ Only uses the input value (E1)
BW is used as E1 and BB1 is changed to 1.
BB2 to BB16 are changed to 0.

@ When only one of E2 to E16 is used
The instruction is executed between the E2 to E16 and the previous block output.
When E1 is not specified as the input then the previous block memory’s BW (Output) is
automatically used. ’

¢ When an overflow occurs during an operation. _ (Error code: 4100)
¢ Whennot1 number of inputs (n) 16. (Error code: 4100)
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5. Process Control Instruction

5.2.7 Low Selector

—S.LS —

Usable Devices
Setting Internal devices ] Speqial
data (Systarn, user) regi“seter %g(étllﬁg reg;i’:tjg:( zn | Constant | Other .
Bit Word Bit Word NG
® ] 0 — — -
® — 0 — -1 =
® — o — - —
e — o — — —
[Instruction] [ Execution ]
code condition
| Startup point .
s M pb—+—= TeoleleleH
Set data
Setting data Description Data format
® Input block header address Device name
© Block memory header device Davice name
® Dummy device Dummy
® Dummy device Dummy
Function

The minimum value of the input values is output.

(1) Data Handling
(a) Input data

The number of inputs (n) and the input values (E1 to E16) are stored in §.
Set the number of inputs (n) within the range of 1 to 16.

G)+o0 ®
@+2,6D+1 (EVH (E1)L
E)+4.6D+3] (E2)H (E2)L

~ ED+2n, @+2n1 (En)H [ En)L

(b) Block memory

--» Number of inputs (n)
-+« Input value (E1)
-+ Input value (E2)

BIN16

Floating point real number

... Input value (En)

The BW (Output value) and BB1 to BB16 (Output selections) are stored in ).

(BW)H

@)+1,6)+0

(BW)L

©)+2

.-« BIN16

L——— Output

.-+ Floating point real number

selection: E1 (BB1)
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Error

(2) Processing explanation

The minimum value of the input E1 to E186 is output and at the same time the bit that corresponds

.to the input value selected as the minimum value from bits BB1 to BB16 corresponding to the input

is changed to 1.

Input value E1 E2 E3 | U E16

The bit set during the selection. BB1.| BB2 | BB3 | i BB16

(a) When muiltiple minimum values exist
Sets all bits that correspond to the input to 1.

{b) When there is only one input
(@ Only uses the input value (E1)
BW is used as E1 and BB1 is changed to 1.
BB2 to BB16 are changed to O.

(@ When only one of E2 to E16 is used _
The instruction is executed between the E2 to E16 and the previous block output.
When E1 is not specified as the input then the previous block memory’s BW (Output) is
automatically used.

e When an overflow occurs during an operation. (Error code: 4100)
* When not 1 number of inputs (n) 16. (Error code: 4100)
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5.2.8 Middle Value Selectidn

Usable Devices
Setting “Internal devices . MELSECH Special
data (System, user) regglse}er direct JL. frl:‘r;tétllj?g " éir;(t’g:(Zn Constant Other
Bit Word Bit Word UCAGE
® — o — — —
() — O — —_ —
® — ) — — —
@ — O — —_ -

Instruction] Execution ]
.code - condition

| Startup point
| .
5. MID L | | [sw0 [ @ | | @ | @ |—|
Set data
Setting data Description Data format
3) input block header address Device name
()] Block memory header device | Device name
&® Dummy device Dummy
® Dummy device Dummy
Function

The middle value of the input values between maximum and minimum value is output.

(1) Data Handling
(a) Input data
The number of inputs (n) and the input values (E1 to E16) are stored in &).
Set the number of inputs (n) within the range of 1 to 16.

@+o (n) -~ Number of inputs ()} giN16
@+2,6)+1 (EVH (E1)L .-+ Input value (E1) .

@+4,6D+3 (E2H (E2)L .+« Input value (E2)
: : : : Floating point real number

@+2n, @+2n-1 (En)H | (En)L .... Input value (En)

{b) Block memory :
The BW (Output value) and BB1 (output selection: E1) to BB16 (Output selection: E16) are stored

in ®.
+ 1,+0 (BW)H (BW)L ..+« Floating point real number
@)+2 LT e vt

‘—— Output selection: E1 (BB1)
Qutput selection : E2 (BB2)

QOutput selection : E16 (BB16)
0: The corresponding input value is not middle.
1: The corresponding input value is middle.
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(2) Processing explanation
The middle values of the input E1 to E16 is output and at the same time the bit that correspohds to
the input value selected as the middle values from bits BB1 to BB16 corresponding to the input is
changed to 1.
Input value E1 E2 E3 | R - | E16
The bit set during the selection. BBl | BB2 | BB3 [ . .- BB16

(a) When an even number of inputs exist
The smallest value is output.

(b) When multiple middle values exist
Set all of the bits that correspond to that input to 1.

(3) Middle value selection vaiue
(a) Replace in the order from the smallest value of the input En. (If there are input values that are
equal, order from the input with the smallest No.) '

(b) Selects the middle value from the ordered values.
Example:
Reordered
2,5,1,4,3 1,2,3,4,5
Middle value from this is 3.

Error

¢ When an overflow occurs during an operation. (Error code: 4100)
¢ When not1 number of inputs (n) 16. (Error code: 4100)
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5.2.9 Average Value
Usable Devices
Setting I?éemal device)s - M;LSE?N_I%[{] fSpecial nd .
data ystem, user) ile irect Ji__\__ unction ndex :
' register , ‘module_ | register zn | Constant | Other
Bit Word Bit Word NG .
® — o — — —
) — ) — — —
e — o — — —
® — o — — —
[ Instruction Execution ]
code condition
| Startup point ‘
S. AVE [| | JII 1  SAE | & i | ® | & H
Set data
Setling data Description Data format
() Input block header address Device name
(03} Block memory header device Real number
(&) Dummy device Dummy
()] Dummy device Dummy
Function

The maximum value of the input values is output.

(1) Data Handiing
(a) Input data
The number of inputs (n) and the input values (E1 to E16) are stored in §).
Set the number of inputs (n) within the range of 1 to 16.

@)+0 (n) --- Number of inputs (n) » BIN16
@+ 2,@+ 1 (E1)H (E1)L .-+ Input value (E1)
@)+4,6D+3 (E2H (E2)L .- Input value (E2) _
: : : Floating point real number
@+2n, @+2n-1 (En)H | (En)L ... Input value (En)

(b) Block memory
The BW (Output value) is stored in §).
BB is not used.

©)+1,0)+0| (BW)H | (BW)L | - Fioating point real number
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(2) Processing explanation
The average value of input values E1 to E16 is calculated.
Input value (En) that are not input are calculated as 0. The denominator N is automatically found

for the corresponding input En number.

E1+E2+E3+......4E16
N

BW=

Error
(Error code: 4100)

« When an overflow occurs during an operation.
(Error code: 4100)

¢ Whennot1 number of inputs (n) 16.
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— S, LIMT —

MELSEC QnA

5.2.1 Upper and Lower Limiter

Usable Devices
Setting Interal devices ] -MELSECNET/10 Special
data (System, user) reglseier direct JL_N_1 function reg;ir;?:on Constant Other
Bit Word Bit ~ Word
® — S — — —
® — o — — —
@ — S — — —
@ — S — — —
[ Instruction] [ Execution]
code condition
| Startup point .
8. LIMT T | |} — s | @ | | ® | @ '—|
Set data '
Setting data Description Data format
® input block header address Real number
()] Block memory header device Device name
@ Operation constant header device Device name
® Dummy device "~ | Dummy
Function

The upper and lower limit limiter is applied to the output value by adding a hysteresis.

(1) Data handling
(2) Input data

The input value (E1) is stored in ).

E)+1,6D+0|

(E1H |

(E1)L

(b) Block memory
The BW (Output value), BB1 (Upper limit alarm: E1), and BB2 (Lower limit alarm: E2) are stored

in ®.
©) + 2's BB3 to BB16 are not used.
©)+1,0)+0 (BW)H (BW)L
@)+2 LT
ﬁ——'—_l
Unused

] ---- Floating point real number

---- Floating point real number

---- BIN16

Upper limit alarm (BB1) 0: No alarm

(c) This shows the contents of the operation constant set in @.

&@+1, @+0
&@+3, @+2
©4+5, @+4
©+7, +6

Lower limit alarm (BB2) 1: Alarm

Item name ltem Settable range Initial value setting
Upper limit value HILMT -999999 to 999999 100.0
Lower limit value LOLMT -999999 to 999999 0.0
Upper limit hysteresis HS1 0 to 999999 0.0
Lower limit hysteresis HS2 0 to 999999 0.0

(d) Set © as the dummy device (SD1506).
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MELSEC QnA

(2) Processing explanation

The following operations are conducted.

Condition Output value (BW) BB1 BB2
E1 HILMT HILMT 1 0
LOLMT+HS2<E1<HILMT-HS1 E1 0 0
E1LOLMT . LOLMT 0 1
Other than that above (Hysteresis section) E1 Previous value Previous value

Note 1:

The upper limit value is set to HILMT 'LOLMT.

LOLMT: Lower limit value
HS1: Upper limit hysteresis

HILMT

HILMT-HS1

HILMT: Upper limit value
HS2: Lower limit hysteresis

LOLMT

Upper limit alarm
BB1

LOLMT+HS2
k)

-|LOLMT

HILMT-HS1

-|LOLMT+Hs2!

HILMT

T SR

S

Lower limit alarm

BB2 _r‘—“—_l

¢ An overflow occurred during the operation.
o When HS1<0 or HS2<0
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MELSEC QnA

—S. VLMT1 —

5.2.2 Variation Rate Limiter 1

. Usable Devices
Setting internal devices ) MELSECNET/1 Special
data (System, user) reg;ﬁer direct Ji. N} t;l:]gcc:‘tlljcl);“ reg;ir:ti::(Zn Constant | Other
Bit Word Bit Word LG
® — S — — —
) — o — — —
® — S — — —
e — o — — —
[Instruction] [ Execution ]
code . condition
| Startup point
5. VLMT1 T | 11 Cswm | @ | [ @ | @ |—-i
Set data
Setting data Description Data format
(3) Input block header address Real number
® Block memory header device Device name
® Operation constant header device Device name
® Dummy device Dummy
Function

This sets the limit to the output value chain speed.

'y 4
Input Input
—_———
i Hysteresis section Hysteresis section
—_— e
b =
Output | ' 1 BB1 Output BB2
1 ! 1
! BW
0 . 0
: BW
e >t >t
(Positive direction) (Negative direction)
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(1) Data handling
(a) Input data
The input value (E1) is stored in §).

@+ 1,@+ 0 I (E1)H | (E1)L | -+~ Floating point real number

(b) Block memory :
The BW (Output value), BB1 (Upper limit alarm: E1), and BB2 (Lower limit alarm: E2) are stored
in @. '
©) + 2's BB3 to BB16 are not used.

@+1.@)+0  BWH _ (BW)L -+ Floating point real number
@+2 [T - einve
‘ LD
Unused Positive direction limit (BB1) 0: No alarm

Negative direction limit (BB2) 1: Alarm

(¢) This shows the contents of the operation constant set in .

Item name Item Settable range Initial value setting
&+1, €+0|Positive direction limit value \Al 0 to 999999 100.0
@+3, @+2|Negative direction limit value V2 0 to 999999 100.0
@+5, &+4]Positive direction hysteresis HS1 0 to 999999 -0.0
&+7, @+6]Negative direction hysteresis HS2 0 to 999999 0.0

(d) Set @ as the dummy device (SD1506).

(e) Execution time (AT)
Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual
{(Application PID Edition) Section 3.)

(2) Processing explanation
The following operation processing are conducted.

Input (E1-BW) Output value (BW) BB1 BB2
Input value-BW V1 AT BW=BW+V1 AT 1 0
When foward ot value-BW<V1 ATHST BW=E1 0 0
Other BW=E1 Previous value' | Previous value
BW-Input value V2 AT BW=BW-V2 AT 0 1
When feVerse | BW-Input value<V2 ATHS2 BW=E1 0 0
Other BW=E1 Previous value Previous value

AT: Sampling time BW: Output V1: Positive direction control value
V2: negative direction control value HS1: Positive value direction hysteresis
HS2: Negative value dirsction hysteresis

Error

¢ An overflow occurred during the operation. (Error code: 4100)
e When HS1<0orHS2<0 ' (Error code: 4100)
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5.2.3 Variation Rate Limiter 2

Usable Devices
Setting Internal devices i . MELSECNET/10 Special
data (System, user) re;i"seter direct JI_N_1 function reglg?g:(Zn Constant Other
Bit Word Bit Word :
® — 0 — — —
® — S — — —
® — S — - —
@ — 0 — — —
[lnstruction] [ Execution ]
code condition
Startup point
5. VLMT2 T i | swe | @ | | ® | @ ‘—l
Set data
Setting data Description ' Data format
() Input biock header address Real number
) Block memory header device Device name
@ Operation constant header device Device name
@ Dummy device Dummy
Function

This sets the limit to the output value chain speed.

Input value E1
E1(BW) } Output value BW
BB1 M : :
BB2 I

(1) Data handling
(a) Input data :
The input value (E1) is stored in §).

@+ 1-@""0] (ENH - | (E1)L ] ---- Floating point real number

{b) Block memory
The BW (Output value), BB1 (Upper limit alarm: E1), and BB2 (Lower limit alarm: E2) are stored
in @.
©) + 2's BB3 to BB16 are not used.

+ 1’+0 (BW)H (BW)L ---- Floating point real number
@+2 [T - ene
T 2 :
Unused Positive direction limit (BB1) 0: No alarm

Negative direction limit (BB2) 1: Alarm
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(c) This shows the contents of the operation constant set in €.

ltem name Item Settable range Initial value setting
&®+1, @+0|Positive direction limit vaiue V1 0 to 999999 ' 100.0
&+3, ®+2|Negative direction limit value V2 0 to 999999 100.0
@+5, @+4|Positive direction hysteresis HS1 0 to 999999 0.0
&+7, ©@+6|Negative direction hysteresis HS2 0 to 999999 0.0

(d) Set ® as the dummy device (SD1506).

{e) Execution time (AT)
Set the execution time in SD1500 and SD1501. {Refer to Q4ARCPU Programming Manual
(Application PID Edition) Section 3.)

(2) Processing explanation
The following operation processing are conducted.

Input (E1-BW) Output value (BW) BB1 : BB2
Input value-BW V1 AT BW=BW 1 0
When foward | out value-BW<V1 ATHST BW=E1 0 0
Other BW=BW Previous value Previous value
BW-Input value V2 AT ‘BW=BW 0 » 1
dhen feverse | BW-Input value<V2 ATHS2 BW=E1 0 0
Other BW=BW Previous value Previous value

AT: Sampling time BW: Output V1: Positive direction control value
V2: negative direction control value HS1: Positive value direction hysteresis
HS2: Negative value direction hysteresis

Error

« An overflow occurred during the operation. (Error code: 4100)
e When HS1<0 or HS2<0 (Error code: 4100)
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5.2.4 2 Position On/Off

) Usable Devices
Setting Internal devices . MELSECNET/10 Special
data (System, user) reg;ls?er directJi_\ L frlrxlrgc;‘tb?g reg!i'gtj::(Zn Constant Other
Bit Word Bit Word UG

()] — O _— — —_
B — 0 — — —
) — o — — —
@ — o — — —
B — o — — —

Instruction Execution ]
code condition
Startup point

5.0NF2 J—[_ }——|S-0NF2|@||@|@|@’—{

Set data »
Setting data Description Data format

()] Input block header address Real number

L) Block memory header device Device name

@ Operation constant header device Device name

® Loop tag memory header device Device name

Input block header address for first

® MV address (when used) Real number

Function

This function has an automatic/manual switching function and turns 1 contact on/off in accordance with
the mode. It performs SV setting processing, trucking processing, MV correction, MV output processing,
and 2 position on/off control for each control time.

RL RH RL  RH HSO DV MV

[ | [ L i
SV setting Trucking MV MV
(Set )\%Iue) processing processing correction| ™| output = BW (Output value)
y
X1 2 position —» BB1 (Operation resuits)
Process on/off control
value )
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(1) Data handled
(a) Input data
() The process value (E1) is stored in §).

@ The & set value (E2) can be used when the set value (E2) is set (0 bit=1) by the operation
constant set value parameter.

For other cases set the dummy device (SD1506). _
In addition, when the set value (E2) is set by the first loop tag memory MV value, set the
device (+12: MV value) set by the first loop tag memory MV value.

@+ 1,6D+0| (E1)H [ (E1)L | - Floating point real number

@+1,69+0]  (E2H | (E2)L | - Floating point real number

(b) Block memory

The output value (BW) and operation result (BB1) are stored in €.
©)+2’s BB2 to BB16 are not used.

+ 1’+ 0 (BW)H (BW)L «--+ Floating point real number
@+2 LT einte
— .
Unused Operation results (BB1)
0:1BW1<50%
1:1IBWI=50%

(c) This shows the contents of the operation constant set in €.

Item name ltem Settable range Standard value setting
@+0|Reverse action, direct action PN Oto 1 0 O:Eg;a;ﬁ?:cc;}&n
A 0: Not trucked
©+1|Trucking bit TRK Oto 1 0 1: Trucked
©+2|Set value pattern SVPTN 0t03 : 3

The set value pattern (SVPTN) is a device that sets whether the set value is set by ® and
whether that set value is set by the first loop device (+12: MV value). The set value pattern
(SVPTN) cannot use bits 2 through 15.

b15 b0

@2 [T

C

Unused l— Set value usage 0: E2 s set
1: E2 is not set

—— Set value pattem 0: The set value is the first MV
' 1: The set value is not the first MV
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(d) Shows the loop tag memory used by €.

ltem name ltem Settable range Standard value setting

©+1]Operation mode MODE 0 to FFFFH 8H
62+3| Alarm detection - ALM 0 to FFFFH 4000H
©+4|Alarm detection prohibited INH 0 to FFFFH 4000H

©@+13, @+12| Process value MV -10t0 110 0.0

@+15, @+14|Set value sv | -999999 to 999999 0.0

©@+17, 6+16|Deviation Dv -999999 to 999999 0.0

©@+19, @+18|Hysteresis S HS0 0 to 999999 0.0

@+47, @+46|Control time (sec) CcT 0 to 999999 1.0

The bit used by the alarm detection (ALM) is shown below.
SPA can be set by the user.

F D C B A 9 8 7 6 S 4 3 2 1 0

>Umim

ALM

The bit used by the alarm detection prohibition (INH) is shown below.
F E D C B A 9 8 7 6 5 4 8 2 1 0

INH

mMXRI

(e) Loop tag passed value memory
This shows the contents of the loop tag passed value memory used by the ONF2 instruction. The
user does not need to set the contents. However, for the initial setting it must be cleared by the

sequence.

Description
@+96| Control time counter initial set completed flag
©+97]Control time counter

(f) Execution time (AT)
Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual
(Application PID Edition) Section 3.)
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(2) Processing explanation
(a) Loop STOP processing
(@ When the alarm detection (ALM) SPA is 1, the following process is conducted and ended
- a'BW and BB hold the previous value. :
b The operation mode is changed to MAN (MANUAL).
When the alarm detection (ALM)’s SPA is 0, processing is conducted from the (b) control time

determination.

(b) Control time determination
This determines whether the control time from the control time (CT) has been reached and
conducts the following processing. _
@ If the control time has not been reached
a When the operation mode (MODE) is other than MAN, CMB, CMV, and LCM then the BW
value is held and processed and ended.
b When the operation mode (MODE) is MAN, CMB, CMV, or LCM then BW=MV and is
processed 2 position on/off control.
@ If the control time has been reached
Processing is continued from the (c) SV setting processing.

(c) SV setting processing
The following processing is conducted by the operation mode (MODE).
(® When the operation mode (MODE} is either CAS, CCB, or CSV (when the input value is used
as the set value)
a When the set value (E2) is not set, processing is conducted from the (d) trucking
processing. ' '
b When & set value (E2) is set, processing is conducted from the (d) trucking processmg
after the following engineering value conversion has been conducted.

RH-RL
100

RH: Engineering value upper limit RL: Engineering value lower limit
E2: Set vaiue

xE2+RL

Engineering value conversion
|SV =

& When the operation mode (MODE) is MAN, AUT, CMV, CMB, CAB, LCM, LCA, or LCC
a. Processing is conducted from the (d) trucking processing.
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Error

(d) Trucking processing

This conducts the engineering value conversion (SVn’).

Inverse engineering value conversion
|;n' =—190_ . (svn-RL) :

RH-RL

Trucking processing is conducted when the following conditions occur.

(@ When the operation constant’s TRK is 1.

@ When the set value (E2) is used.

® When the mode is not CAS, CCB, or CSV.

Trucking processing stores the set value (E2) after the above engineering value conversion

(SVn’) is conducted.

In addition, when the set value (E2) is the first loop tag memory MVn value, the first loop tag
memory alarm detection prohibition (INH)’'s TRKF is made to be 1.

(e) MV correction

The deviation (DV) is calculated using the following conditions.

Condition Calculation results (DV)
When direct action (PN=1) DV=E1-SVn’
When reverse action (PN=0) DV=SVn'-E1

E1: Process value SVn’: Set value that is trucking processed

Next the MV correction is calculated.

Condition Formula
DV HSO MV'=100 (%)
DV -HSO MV'=0 (%)
-HS0<DV<HS0 MV’=previous value (BW value)

DV: Deviation HSO0: Hysteresis

(fy MV output

The MV value (BW) is calculated following the following conditions.

Condition

Calculation results (Bn)

CMV, MAN, CMB, LCM

BW=MVn

CSV, CCB, CAB, CAS, AUT, LCC, LCA

BW=MV' MVn=BW

(g) 2 position on/off control

BB1 is output in accordance with the following conditions.

Condition

Calculation results (BB1)

When IBWI 50 (%)

BB1=1

When 1BWI<50 (%)

BB1=0

¢ When an overflow occurs during an operation.
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5.2.5 3 Position On/Off

Usable Devices

Setting Intemnal device)s i MéELSE?_I_\IET/jO f?jpecial nd :
data (System, user, ile - irect Ji_] | nction ndex
register module | register zn | Constant | Other
Bit Word Bit Word UG

oolo®
O|1010|0
|
|
|

Instruction Execution
code condition

Startup point

§. ONF3 J_[_ I—-{S-ONF3|@||'@I@|@H

® | -— | O | = 1 - 1 -
Set data . _
Setting data Description - Data format
()] Input block header address Real number
() Block memory header device Device name
® Operation constant header device Device name
® Loop tag memory header device Device name
Input block header address for first -
® MV address (when used) Real number
Function -

This function has an automatic/manual switching function and turns 1 contact on/off in accordance with
the mode. It performs SV setting processing, trucking processing, MV correction, MV output processing,
and 3 position on/off control for each control time.

RL RH RL RH HSO DV MV
[ | [ | L l
SV setting Trucking MV MV
(Set szalu_e)> processing ™ processing | correction| ™ output |+ BW (Output value)

3

E1 3 position [~ BB1 (Operation results)
Process) S. ONF3 on/off control | BB? (Operation results)
value
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(1) Data handled
(a) Input data
(@ The process value (E1) is stored in ).

@ The & set value (E2) can be used when the set value (E2) is set (0 bit=1) by the operation
constant set value parameter.

For other cases set the dummy device (SD1506). :

In addition, when the set value (E2) is set by the first loop tag memory MV value, set the
device (+12: MV value) set by the first loop tag memory MV value.
@+1,6)+0] - (ENH | ENL | -

- Floating point real number

@+1.68+0[ (E2H [ €L | -

+ Floating point real number

(b) Block memory

The output value (BW), operation result (BB1), and operation result (BB2) are stored in 6).
©)+2's BB3 to BB16 are not used.

®+1,)+0 (BW)H (BW)L -+« Floating point real number
@+ I 00: 25%<BW<75%
- Unused |- Operation results (BB1) 01: BW<25%

L Operation results (BB2) 02: BW=75%

(c) This shows the contents of the operation constént setin @.

ltem name ltem Settable range Standard value setting
. . . 0: Reverse action
&+0|Reverse action, direct action PN Oto1 0 1: Direct action
N : Not trucke:
@-+1|Trucking bit TRK Oto1 0 0: Not trucked
&+2|Set value pattern SVPTN Oto3 3

The set value pattern (SVPTN) is a device that sets whether the set value is set by € and

whether that set value is set by the first loop device (+12: MV value). The set value pattern
(SVPTN) cannot use bits 2 through 15.

b15 b0
J

Unused Setvalue usage 0: E2is set
1: E2 is not set

Set value pattermn 0: The set value is the first MV
1: The set value is not the first MV

5-58



5. Process Control Instruction

- — 8. ONF3 —

MELSEC QnA

(d) Shows the loop tag memory used by .

-

@+

@+13, @+12|Process value

©+15, @+14|Set value

©@+17, ©@+16|Deviation

6+19, @+18]Hysteresis

@+21, @+20|Hysteresis

ltem name ltem Settable range Standard value setting
Operation mode MODE 0to FFFFH 8H
" @+3| Alarm detection ALM 0 to FFFFH 4000H
©@+4]Alarm detection prohibited INH 0 to FFFFH 4000H .
MV -10t0 110- 0.0
sV -999999 to 999999 0.0
DV -999999 to 999999 0.0
HS0 0 to 999999 0.0
HS1 0 to 999999 0.0
CT 1.0

©@+47, @+46]Control time (sec)

0 to 999999

The bit used by the alarm detection (ALM) is shown below.

SPA can be set by the user.
F E D [o] B A 9 8 7 6 4 3 2 1 0
S
ALM g

The bit used by the alarm detection prohibition (INH) is shown below.

F E D C B A 9

8 7 [

4 3 2 1

INH

MDA

(e) Loop tag passed value memory

This shows the contents of the loop tag passed value memory used by the ONF2 instruction. The
user does not need to set the contents. However, for the initial setting it must be cleared by the

sequence.

Description

©2+96

Control ime counter initial set completed flag

©+97

Control time counter

(f) Execution time (AT)

Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual

(Application PID Edition) Section 3.)
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(2) Processing explanation
(a) Loop STOP processing
(@) When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
a BW, BB1, and BB2 hold the previous value.
b The loop mode is changed to MAN (MANUAL).
When the alarm detection (ALM)’s SPA is 0, processing is conducted from the (b) control time
determination. :

(b) Control time determination
This determines whether the control time from the control time (CT) has been reached and
conducts the following processing.
@ If the control time has not been reached
a When the operation mode (MODE) is other than MAN, CMB, CMV, and LCM then the BW
value is held and processed and ended.
b When the operation mode (MODE) is MAN, CMB, CMV, or LCM then BW=MV and is
processed 3 position on/off control.
® If the control time has been reached
Processing is continued from the (c) SV setting processing.

(c) SV setting processing
The following processing is conducted by the operation mode (MODE).
(@ When the operation mode (MODE) is either CAS, CCB, or CSV (when the input value is used
"as the set value)
a When the set value (E2) is not set, pfocessing‘ is conducted from the (d) trucking
processing. .
b When 63 set value (E2) is set, processing is conducted from the (e) MV correction
after the following engineering value conversion has been conducted.

Engineering value conversion
|; RH-RL

U=WXE2+RL

RH: Engineering value upper limit RL: Engineering value lower limit
E2: Set value

® When the o_peration mode (MODE) is MAN, AUT, CMV, CMB, CAB, LCM, LCA, or LCC
a Processing is conducted from the (d) trucking processing.
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(d) Trucking processing

(e)

()

This conducts the engineering value conversion (SVn’).

100
RH-RL

Inverse engineering value conversion
I;n = x (8Vn-RL)

Trucking processing is conducted when the following conditions occur.

(® When the operation constant’s TRK is 1.
@ When the set value (E2) is used.
(® When the mode is not CAS, CCB, or CSV.

Trucking processing stores the set value (E2) after the above englneerlng value conversmn

(SVn’) is conducted.

In addition, when the set value (E2) is the first loop tag memory MVn, the first loop tag memory
alarm detection prohibition (INH)’s TRKF is made to be 1.

MV correction

The deviation (DV) is calculated using the following conditions.

Condition Calculation resuits (DV)
When direct action (PN=1) DV=E1-SVn’
When reverse action (PN=0) DV=SVn'-E1

E1: Process value

Next the MV correction is calculated.

SVn': Set value that is trucking processed

Condition Formula
DV HS1+HS0 MV'=100 (%)
DV -(HS1+HS0) MV’=0 (%)
-HS1+HS0<DV<HS1-HS0 MV'=50 (%)

Other

MV’=previous value (BW value)

DV: Deviation HS1: Hysteresis -

MV output

HSO: Hysteresis

The MV value (BW) is calculated followmg the followmg conditions.

Condition Calculation results (Bn)
CMV, MAN, CMB, LCM BW=MVn
CSV, CCB, CAB, CAS, AUT, LCC, LCA BW=MV' MVn=BW

5-61




5. Process Control Instruction ~— S.ONF3 — MELSEC QnA
(g) 3 position on/off control
BB1 is output in accordance with the following conditions.
Condition _ Calculation resu[ts (DV)
BB1 BB2

When BW 75 (%) 1 0

When 25 (%) BW<75 (%) 0 0

When BW<25 (%) 0

Error

¢ When an overflow occurs during an operation.
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5.2.6 .Dead Band

Usable Devices
Setting Intemal devices N MELSECNET/10 Special :
Bit Word Bit Word A\Gid
B) — o — - —
& — O - —_— — —
2} — 5 — — —
@ — o) — — —
[ Instruction] [ Execution]
code \ condition : .
| Startup point
5. DBND L | |} [ soewo | @ | | @ | ® ]4|
Set data
Setting data Description Data format
) Input block header address Real number
® Biock memory header device Device name
® Operation constant header device Device name
(7] Dummy device Dummy
Function _

This function adds a dead band and conducts output proceséing.

D1: Dead band upper limit
D2: Dead band lower limit

Input E1

(1) Data handling
(a) Input data
The input value (E1) is stored in §).

€+ 1,6)+0| (ENH [

(E1)L ] -+« Floating point real number

(b) Block memory
The BW (output value) and BB1 (dead band operation) are stored in @).
©)+2's BB2 to BB16 are not used.

@)+ 1,0)+0
G)+2

(BW)H

BW)L
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L]
S

Unused

++++ Floating point real number
-+ BIN16
Dead band operation (BB1)

0: Qutside dead band range
1: Within dead band range
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(c) This shows the contents of the operation constant set in §.

ltem name ltem Settable range Initial value setting
®+1, @+0|Dead band upper limit D1 -999999 to 999999 100.0
&+3, @+2|Dead band lower limit D2 - -999999 to 999999 F0.0
(d) Set @ as the dummy device (SD1506).
(2) Processing explanation
The following process is executed. .
Input Output (BW) Output (BB1) -
D2 E1 D1 %—‘?l 1
E1<D2 OR E1>D1 E1 0

D1: Dead band upper limit

Error

D2: Dead band lower limit

¢ An overflow occurred during an operation.
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5.2.7 Program Setter

Usable Devices
Setting Internal devices ] MELSECNET/10 Special
data (System, user) regi“s%ter direct JL_N L} tl:]f;(étb(ig_ reglins(g::(Zn Constanft. Other
Bit Word Bit Word NG
) — o — — —
® — o — — —
) — o — — —
® — 0 — — —
[ Instruction] [ Execution]
code condition _
I Startup point
s L 1= o o e eH
Set data
- Setting data Description Data format
(3 Dummy device Dummy
() Block memory header device Device name
@ Dummy device Dummy
@ Loop tag memory header device Device name
Function -

accordance with the SV and MV patterns.

This function has 3 types, the hold type, return type, and cyclic type, and outputs the operation output in

s BW (Output value)

[—» BB1 (Operation results)
[ BB2 (Operation results)
|~ BW (Output value)
|—» BB3 (Operation results)

MV MV1-MV16
SV 8V1-8V16 MlL MH
Ll i
sv MVeas |, | Mode |ER [Mode | | Quiput upper
count UP ['X ™} operation |~ | check [other| check | AUT | limit check
A other
g ~
& MAN other
SV value clear
Hold type: Outputs the held SV10 value as is.
Returntype: Makes the SVO and outputs the MV's previous value.
Cyclictype:  Reconducts processing from SV1 and outputs after processing from SV1 to SV1o.
PGS operation
MVpas
I Y
MVs,MVe f--------------~-1
MVaMV4 |- ' !
MVZMVs | oo ; cohmemeees E IR
MV1,MV2 . : ; i 5
MVs,MV10}-—-- - i----i----.——-i—-—»------i ............. Aememmm H
! ] 1 ] . ' :

SVi

SVa2 SVs SVaSvs
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(1) Handling data
(a) Input data
Set 6D as the dummy device (SD1506).

(b) Block memory . .
The output value (BW), operation results (BB1), operation results (BB2), and operation results
(BB3) are stored in ©). :
6)+2’s BB4 to BB16 bits are not used.

+ 1,+ 0 {BW)H (BW)L --« Floating point real number

@+2 LTI et
—"
Unused [— Operation results (BB1)

L Qperation results (BB2)
Operation results (BB3)

{c) Shows the loop tag memory used by ©2.

ltem name ltem Settable range Standard value setting
©+1]Operation mode MODE 0 to FFFFH 8H
©+3|Alarm detection . ALM . 0to FFFFH 4000H
©+4|Alarm detection prohibited INH 0 to FFFFH 4000H
©+11, ©+10]Operation constant broken point line PTNO Oto 16 0.0
©@+13, @+12|Manipulated value MV -10to 110 0.0
62+15, @+14|Set value . sV 0 to 999999 0.0
©+16|Operation type TYPE Otot 0
©@+19, ©+18|Output upper limit value MH 0 10 999999 1.0
©®@+21, ©+20]|Output lower limit value ML -10to 110 10.0 -
©@+23, @+22|Setting time Svi 0 to 999999 0.0
@+53, @+52|Setting time ' Svie 0 to 999999 . 0.0
©@+55, @+54|Setting output MV1 -10t0 110 0.0
©+85, @+84]Setting output : MV16 -10to 110 0.0

The bit used by the alarm detection (ALM) is shown below.
SPA can be set by the user, and corresponding bit is 1 when MHA, MLA outputs an alarm:.

F E D C B A 9 8 7 8 5 4 3 2 1 0
: ; AF
ALM A L A A
A
The bit used by alarm detection prohibition (INH) is shown below.
ERRI, MHI, MLI can be set by the user.

F E 2} C B A 9 8 7 6 5 4 3 2 1 [}
ik AEE
INH 7 Il_ i |

(d) Execution time (AT)
Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual
(Application PID Edition) Section 3.)
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(2) Processing explanation

Mode TYPE Type description
MAN, CMB, CMV, LCM, LCA, LCC : — Operation stopped by current SV, MV
AUT, CAB 0 Hold type operation
Return type operation
CAS, CCB, CSV — Cyclic type operation

(a) Loop stop processing
(® When the alarm detection (ALM)'s SPA is 1, the followmg processing is conducted.

a BW outputs the previous BW value.
b BB’s BB1 to BB3 are made to 0.
¢ The alarm detection (ALM)'s MHA and MLA are turned off.
d The operation mode (MODE) is changed to MAN (MANUAL). -
Processes from a to d are conducted even when the number of operation constant broken
points is 0.
When the alarm detection (ALM)’s SPA is 0, (c) SV count up operation is conducted.

(b) Loop RUN processing
When the loop tag memory alarm detection (ALM) s SPA is 0 the following processmg is

conducted. »
Type ~ Hold | Return Cyclic
Mode - ‘ AUT CAB " CAS CCBCSV
SV<SVq MV4
I\C/I\llpcls ti MVn-MVn-1
alculation ~-MVin-
SVn-1 SV<Svn -_— \V—SVn-
) SVn_SVn x (8V-8Vn-1) + MVn-—-1 _
Mode move MAN MAN Not moved
P o wh sv Previous value 0 0
S{}?ﬁess\?;"g when - v Previous value Previous value MV
Operation to Operation to
Restartup . change MAN to change MAN to Automatic restart
AUT after SV is set {AUT .

(c) SV count processing
SV count up is conducted for each execution time.

SV: Set value AT: Execution time
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(d) Output processing

Manual Automatic

Mode MAIN, CMB, CMV, AUT, CAB, CAS, CCB, CSV
BW BW=MVn=MH
MVpcs>MH | MHA 1 (BB2)
Upp:r MLA 0 (BB3)
an —MVn=
lower BW BW=MVn BW=MVn=ML
limit | MVpcs<MH | MHA' 0 (BB2)
check MLA 1(BB3)
BW ' BW=MVn=MVpcs
Other MHA 0 (BB2)
MLA 0(BB3) -
BB1=BB2 or BB3 .
MHA=BB2 (However, when the alarm
&eﬁ?qﬁon pﬁ)ﬂigit{;a)n (INH)'s
- is on, =
Alarm output ,?A?_'}AtOMB&s_BO MLA=BB3 (However, when the alarm
: ' - detection prohibition (INH)'s
MLI is on, MLA=0
In addition, when the loop data INH and ERRI
are on, MHA=MLA=0
Error
' ¢ An overflow occurred during an operation. (Error code: 4100)
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5. Process Control Instruction —S.SEL —
5.2.8 Loop Selector
Usable Devices
Setting Internal device)s Fil M(I’ELSEQ_NETIJ'O fipecial
data (System, user, ile irectJi_.\..i nction Index
register module | register zn | Constant | - Other
Bit Word Bit . Word UG
5 — S — - =
5] — o — — —
@ — o — - —
@ — %) = — —
B — o — — —
Instruction Execution
code condition
Startup point
8. SEL ] s.sa|@|@|@|@|@}——|
Set data
Setting data . Description Data format
() Input value (E1) Real number
® Block memory header device Device name
® Operation constant header device Device name
® Loop tag memory header device Device name
@ Input value (E2) Real number B
Function
This function has an automatic/manual switching function and when in automatic mode the selected
signal e1 from the input value E1 and E2 is output, and during the manual mode the loop tag data
manipulated value MV is output.
"RH AL SLNO RH AL NMAX NMIN INH
1 l || l l ]
E1 — Engineering E1, E2 Mode Enginesring Change rate and| {Change rate and - BW (Output value)
(Input value)| value s selection |-»f check |- value reverse|—| upper and lower = upper and lower
E2 —»-| CONVersion processing conversion {imit limiter limit limiter —> BB1 (Alarm)
(Set value) 3 R I— BB2 (Output upper limit alarm)
el Output Trucking [ BB3 (Output lower limit alarm)
. conversion | 1 processing |- BB4 (Output change rate alarm)
T T I
NMAX MV NMiN TRK
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&@+1, @+0
@43, ®@+2

@+4
@+5

(1) Data handled
(a) Input data .
(@ The process value (E1) is stored in €.
(@ The set value (E2) of & is used when the value is set.
For other cases set the dummy device (SD1506).
In addition, when the set value (E2) is set by the first loop tag memory MV value, set the
device (+12: MV value) set by the first loop tag memory MV value.

@+ 1,@+0 | (E1)H | (E1)L l ~= Floating point real number

@+ 1:@"’ 0 l (E2)H | (E2)L ] -+« Floating point real number

(b) Block memory
The output value (AMV) and BB1 (alarm) are stored in 0.
@)+2's BB5 to BB16 are not used.
The output value becomes 0 when an error occurs.

@)+1,0)+0 (BW)H (BW)L - Floating point real number
@+2 [T - eivte
. ——
Unused Alarm (BB1)

Output upper limit alarm (BB2)
Qutput lower limit alarm (BB3)  0: No alarm
Output change rate alarm (BB4) 1: Alarm

(¢) This shows the contents of the operation constant set in .

ltem name ltem Settable range Standard value setting
Output conversion upper limit NAMAX -999999 to 999999 100.0
Output conversion lower limit NMIN -999999 to 999999 0.0 .
Trucking bit TRK Otot 0 0: Not trucked
Set value pattem SVPTN Oto iF 1E

The set value pattern (SVPTN) is a device that sets whether the set value is set by & and
whether that set value is set by the first loop device (+12: MV value). The set value pattern
(SVPTN) cannot use bits 2 through 15.

b15 _ bo

§+5

‘ : ’ L
Unused . Input value selection

E1 is selected.

: E2 is selected.

E1 is being used.

: E1is unused.

E2 is being used.

: E2 is unused.

E1 is the first MV.

: E1 is not the first MV.
E2 is the first MV.

: E2 is not the first MV.

input value (E1) usage

tee— {nput value (E2) usage

input value (E1) pattemn

Input value (E2) pattern

B RO o R e Y S« R S o Y
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Instruction

— S. SEL —

MELSEC QnA

5. Process Control

(d) Shows the loop tag memory contents used by €.

®+1

®+3

@+4

©@+15, @+14
®@+17, @+16
BD+47, @+46
 @+51, @+50
©@+53, G+52
@+55, @+54
@+57, @+56
©2+59, ©+58
©+61, @+60
6+63, 6462

(e)

Settable range

ltem name ltiem Standard value setting
Operation mode MODE 0 to FFFFH 8H
Alarm detection ALM 0 to FFFFH 4000H
Alarm detection prohibited INH 0 to FFFFH 4000H
Selection value PV RH* (RK*) to RL* (RH*) 0.0
Manipulated value Mv RH* (RK*) to RL* (RH*) 0.0
Set value 1 PV1 -999999 to 999999 0.0
Set value 2 PV2 -999999 to 999999 0.0
Output upper limit value MH -899999 to 999999 0.0
Output lower limit value ML -999999 to 999999 0.0
Engineering range upper limit RH -999999 to 999999 0.0 .
Engineering range lower limit RL -999999 to 999999 0.0
No during selection SLNO -999999 to 999999 0.0
DML -999999 to 999999 0.0

Output change rate limit value

The bit used by the alarm detection (ALM) is shown below.
The user can set the SPA, but when DVLA, MHA, or MLA outputs an alarm, the corresponding blt

INH

—BXIm
P |

becomes 1.
F E D ¢C. B A 9 8 7 6 5 4 3 2 1 o0
: ; bl
ALM A L A A
A
The bit used by the alarm detection prohibition (INH) is shown below.
ERRI, DVLI, MHI, and MLI can be set by the user.
F E D C B A 9 8 7 6 5 4 3 2 1 0
D M [ M
M H | L
|I_ ! ]

Execution time (AT)

(Application PID Edition) Section 3.)
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(2) Processing explanation
(a) Loop STOP processing
(D When the alarm detection (ALM)’s SPA is 1, the following processing is conducted.
a BW holds the previous BW value. ‘
b The operation mode is set to MAN (MANUAL).
¢ BB’'s BB1 to BB4 becomes 0.
d  The alarm prohibition (ALM)'s MHA, MLA, and DML become 0.
When the alarm detection (ALM)’'s SPA is 0, the processing is conducted from (b) engineering
value conversion.

(b) Engineering value conversion

RH-RL
n= 700 x En+RL

RH: Engineering value upper limit RL: Engineering value lower limit
En: Input value (E1 or E2)

Engineering value conversion
| PV

(c) E1, E2 selection processing
When E1 is 0, PV=PV\.
When E1 is 1, PV=PVa.
SLNON changes the bit selected for PV4 to PV21o 1.

(d) Processing by mode
The following processing is conducted depending on the operation mode (MODE).
(@ When the operation mode (MODE) is MAN, CMB, CMV, or LCM (alarm clear processing)
a Output conversion processing is conducted.
b The alarm prohibition (ALM)'s MHA, MLA, and DML become 0.
¢ BB’s BB1 to BB4 become 0.

(2 When the operation (MODE) is AUT, CAB, CAS, CCB, CSV, LCA, or LCC
(c) Processing is conducted from upper and lower limit and change rate limiter.

(e) Upper and lower limit, change rate limiter
~ This conducts a check of the change rate and upper and lower limit for input vaiues E1 and E2

and outputs an alarm for the data after limiter processing.

Change rate limiter

Condition T BB4
IT-MVnl DML T=T 0
T-MVn>DML T'=MVn+DML
T-MVn<-DML T'=MVn-DML 1

Upper and lower limit limiter

Condition MV BB2 BB3
T>MH MVn=MH 1 0
T'<ML MVn=ML 0 1
ML T MH MVn=T’ 0 0

MH: Output upper limit value T: Estimated MV value
L: Output lower limit value
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(f) Output conversion value
The following processing is conducted.

Ratio operation
II—BV—VM MVn+NMIN

100
NMAX: Output conversion upper limit NMIN: Output conversion lower limit

MVn: Manipulated value

(g) Trucking processing
During the following conditions the MVn values are each output to E1 to E2. (Ei (i=1 to 2))
However, only Ei that is being used is output,
a When the operation constant is 1
b When the operation mode (MODE) is MAN, CMB, CMV, LCA, or LCC
(When the operation mode (MODE) is AUT, CAB, CAS, CCB, or CSV then BB1 is not 1.

Error
~» An overflow occurred during operation. (Error code: 4100)
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— S. BUMP —

MELSEC QnA

5.2.9 Bumpless Transfer

. Usable Devices
Setting Internal devices . MELSECNET/10 Special
data (System, user) rez;!seter direct Ji_ i f[;rgc‘:jt:ﬁ; reg;ir;(t’:?(Zn Constant | Other
Bit Word Bit Word i
® — o — — —
® — o — — —
) — S = — —
@ — o - - — —
[ Instruction] [ Execution]
code condition
| Startup point
5. BUMP JL | || [ s [ @ | @ [ @ |—!
Set data
Setting data Description Data format
3) Input block header address Device name
() Block memory header device Read number
® Operation constant header device Device name
® Local work memory header device | Device name
Function

When the mode switching signal is switched from manual to automatic, the output value gradually goes
from output control value E2 and approaches output value E1.

(1) Data handling
(a) Input data

Input data (E1) is store in §).
&)+4's 1 to 15 bits are not used.

(E1)L

E2)L

@+1,6)+0 (ENH
@)+3,6D+2 (E2)H
E)+4

(E2)
LT
g___Y—_—J

Unused
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-... Qutput setting value (E1) Floating point
-+« Output control value (E2)

real number
BIN16

Mode switching signal (e1) 0: Manual mode

1: Automatic mode
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— S. BUMP —

MELSEC QnA

(b)

Biock memory

BW (output value) is stored in ©).

BB is not used.

+ 1 ,+O !7 I (BW)L j -+« Floating point real number
(¢) This shows the contents of the operation constant set in .
ltem name item Settable range Initial value setting
@+1, @+0|Lag time (sec) T 0 to 999999 1.0
&+3, @+2|Lagzone a 0 to 999999 1.0

(d) Local work memory
This shows the contents of the local work memory used by the BUMP instruction.
The user does not need to set the contents.
However, the initial state needs to be cleared by the sequence.

©)+1, ©+0]Initial value deviation value (Xq)
©)+3, ©)+2| Deviation (Xp)

(e) Execution time (AT)
Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual
(Application PID Edition) Section 3.)

(2) Processing explanation
The output value approaches the output value (E1) at the constant ratio specified by the minimum
LAGTIM (T), but after entering the range specified by LAGBND (a) based on output setting value —
(E1), it will approach output value (E1) after a temporary lag.
(M For manual (e1=0), Xq (initial deviation value) and Xp (deviation) are found using the following
formula.
BW=E2
Xq=E2-E1
Xp=E2-E1

@ For automatic (e1=1), Xq (initial deviation value) and Xp (deviation) are found using the
following conditions.

Condition IXpl>a IXpla
, AT T ,
Xp Xp=Xp’ ~ = Xp Xp= T AT Xp
BW=E1+Xp BW=E1+Xp
However, when the following However, when the following
BW conditions exist conditions exist
BW=E1, Xp=Xp’ BW=E1, Xp=Xp'
Xpl % IXpl IXpl 107

¢ When an overflow occurs during operation.
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5.2.10 Analog Memory
Usabie Devices
Setting I?éemal device)s ' il M(IjELSEC_t_\lET/]O fSpecial nd
data ystem, user’ ile - direct LN unction ndex
register module | register zn | Constant | Other
Bit Word Bit Word
B) — o — — —
® — o — — —
® — o — — —
® — o — — —
Instruction Execution
code condition
I Startup point
S. AMR | {'ﬁ }S.AMR|@||@|@)——‘
Set data
Setting data Description Data format
3 Input block header address Device name
(o)) Block memory header device Real number
@ Operation constant header device Device name
® Dummy device Dummy
Function
The input value is added or subtracted using a constant ratio.
E i E * Time
0 ) 1.4 |
el (= > T 1
et eset
(1) Data handling
(a) Input data
Input value (E1) is stored in §.
§)+6's 3 to 15 bits are not used.
The unused bits are set to 0.
@+1,6)+0 (E1)H (E1)L ... Output addition value (E1) o
@)+3,6)+2 (E2)H (E2)L -+~ Output subtraction value (E2) ,',:elgﬁ:ﬂ?n g’,m
@)+56D)+4 (E3)H (E3L ... Output setting value (E3)
@+e6 LT L] - Binve
Unused l:—— Operation output signal {(e1)— 0: Manual mode
1: Automatic mpde
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- {b) Block memory
BW (output value) is stored in @9.
BB is not used.
+ 1,+ 0 f (BW)H . | (BW)L I ---- Floating point real number
(c) Operation constant
This shows the contents of the operation constant set in €.

) Input (E1-BW) Qutput value (BW) BB1 BB2
When forward Input value-BW V1 AT BW=BW+V1 AT 1 0
E1 BW Input value-BW<V1_urmep Mpt modpe ¢ 0 to 999999 1.0
®@+3, @+2 Output lower limit value d2 0 to 999999 1.0

(d) Execution time (AT)

Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual

(Application PID Edition) Section 3.)

(2) Processing explanation

The following processing is conducted when the e1 is automatic or manual switching switch (A/M
SW), the e2 is the output addition switch (INC SW), and the e3 is the output subtraction switch

(DECSW).

The processing is conducted using the following SW statuses.

@ For manual (e1=0), processing is conducted under the following conditions.
- BW=E3 :

@ For automatic (e1=1), the following is found.

e2 e3 Calculation results (BW)
1 0 BW=BW+IE1l AT

However, when the output value is d1 or later: BW=d1
0 1 BW=BW-IE2| AT

However, when the output value is d2 or later: BW=d2
! ! BW=BW
0 0

AT: Execution time

Error .
¢ When an overflow occurs during operation.
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5.3 Correction Operation Instruction

5.3.1 Summation

Usable Devices
Setting “ Internal devices ] Special ‘
' | (Gemisen | Ae | ften | e | Gonstnt | omr
Bit Word Bit Word UGS
) — o) — — —
® — o _ — _
@ — o) — — —
® — O — — _

code condition

| Startup point
S.SUM _|_|__| | | {S-SUM|@||@|@}‘—'

[ Instmction] [ Execution]

Set data
' Setting data _ Description Data format
(S)] Input block header address Device name
()] Block memory header device Real number
() Operation constant header device Device name
(7)) Dummy device Dummy
Function

When the summation start signal (e1) changes from 0 to 1, the input (E1) is subject to summation
calculation and output. '

(1) Data handling
(a) Input data
The input value (E1) is stored in ).
&)+2's 1 to 15 bits are not used.

@+ 1’@+° (ENH (E1)L ++-- Floating point real number
®+2 [T ]] - einve
—_Y_____J
Unused Integral start signal (e1)

{(b) Block memory
BW (output value) is store in .

@)+1,09+0| (BW)H | (BW)L | - Floating point real number
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(c) Operation constant
This shows the contents of the operation constant set in .

ltem name Item Settable range Initial value setting
@+1, @+0|Input locate value _ILC -999999 to 999999 © 0.0
®@+3, @+2]Initial value A -999999 to 999999 0.0
Input range 1:/sec
@+4 2: /min . RANGE 1t03 1
3: /hour

(d) Execution time (AT) _
Set the execution time in SD1500 and SD1501. (Refer to Q4ARCPU Programming Manual
- (Application PID Edition) Section 3.)

(2) Processing explanation
The following processing is conducted.

el Et- BW (output)
0 — BW-=outputs operation constant’s initial value A
' E1<ILC BW=previous value stays as is
1T AT
E1>ILC BW = E1 x =+ Previous value

RANGE (input range)=1, T=1
RANGE (input range)=2, T=60
RANGE (input range)=3, T=3600

Error

+ When an overflow occurs during operation. - (Error code: 4100)
¢ When the RANGE (input range) is not 1 to 3. ' (Error code: 4100)
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5.3.2 Temperature Pressure Correction

Usable Devices

Setting I?éernal device)s Fi MELSESJNE]’HO fSpecial Ind
data ystem, user ile unction ndex
register - module | register zn | Constant | Other
Bit Word Bit Word ULTNGET]

®|®|®|®
o|o|o|o
|
I
I

Instruction Execution
code condition

I Startup point '
8.TPC ||l || {S-TPcl@ll@@l@‘—‘i

Set data
Setting data Description Data format
& Input block header address Device name
® Block memory header device Real number
@ Operation constant header device Device name
®@ Dummy device Dummy
Function -

The input value (E1) is subject to temperature pressure correction (temperature or pressure) and output.
This is used when you want to find the actual measured pressure difference by using the measured
temperature and pressure drop to calculate the flow volume. (Used in combination with the square root
extraction operation.)

(1) Data handling
(a) Input data
The input value (E1) is stored in §).
&)+6’s 2 to 15 bits are not used.

&+1,60+0 (ENH (ET)L ... Differential pressure (E1) o
@)+3,6D+2 (E2H (E2)L v+ Measured temperature (E2) [ Fagetind paint
@+ 5:@+4 (E3H (E3)L ... Measured pressure (E3)
&+e LTI TEETE - Binte
—
Unused - E2 usage flag 0: Unused 0: Manual mode

E3 usage flag 1: Inuse  1: Automatic mode

(b) Block memory
BW (output value) is stored in §).
BB is not used.

@)+1.00+0[  (BWH | (BW)L |+ Floating point real number
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Error

(c) Operation constant
This shows the contents of the operation constant set in §).

Item name " ltem Settable range Initial value sétting
@+1, @40 g‘,’,ﬂﬁ,’;‘:‘h},‘;’“&?ﬁ‘,"’e T TEMP -999999 to 999999 0.0
&+3, @+2|Bias (temperature) B1 -999999 to 999999 273.15
@+5, @+4 ?:g;%ﬂe'ggﬁg"v’gg) PRES -999999 o 999999 0.0
@+7, @+6|Bias (pressure) B2 -999999 to 999999 10332.0

(2) Processing explanation
- The operation is executed in accordance with the following conditions.
BW=E1 x A1 x A2.

A1 and A2 follow the conditions below.

Input

Al A2
E2 E3

Used Used T +B1 E3+B2
E2 + B1 P'+B2
Unused Used 1.0 E3+B2
P’ +B2

Used Unused TI+B1 1.0

E2 +B1

* When overflow occurs during operation.
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5.4 Arithmetic Operation Instructions

5.4.1 Addition

] Usable Devices
Setﬁng Internal devices ] ME_LSEQ[)I_EIQO Special
data (System, user) reg;lseter direct JI N1 frl:\'ggt:n?g reg;ir;(tieean Constant |  Other
Bit Word Bit Word UCAGET] '
B — o - — —
@ — O _ — —
B} — S - — —
® — 0 = — —
[ Instruction] [ Execution]
code condition .
. | Startup point
S.ADD T | || — s | @ | | ® | @ '—-‘
Set data
' Setting data Description Data format
& Input block header address Device name
(7)) Block memory header device Real number
@ Operation constant header device Device name
® " | Dummy device 4 Dummy i
Function

The input value (E1 to En) data is added by attaching a coefficient.

(1) Data handling
(a) Input data
The number of inputs (n) and input values (E1 to E5) are stored in §).
Set the number of inputs (n) in the range 0 to 5.

@&+o (n) -+ Number of inputs (n) | giN16
@)+2,6)+1 (ENH (E1)L «-« Input vaiue (E1)
@+ 4,@+3 ) (E2)H (E2)L +«+« Input value (E2)
. . . Fioating point
real number
@)+2n, §)+2n-1 (EnH | (En)L +... Input value (En)

(b) Block memory
BW (output valus) is stored in §).
BB is not used.

+ 1,+0| (BW)H | (BW)L l -+« Floating point real number
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(c) Operation constant _ .
This shows the contents of the operation constant set in §2.
Set the coefficient number (n) in the range of 0 to 5.

ltem name ltem Settable range Initial value setting
&+0|Coefficient number n Oto5 0
®@+2, @+1|Coefficient 1 K1 -999999 to 999999 1.0
@+4, @+3|Coefficient 2 K2 -999999 to 999999 1.0
&-+2n, @+2n-1] Coefficient n Kn -999999 to 999999 1.0
@+2n+2, @+2n+1|Bias B -999999 to 999999 T 0.0

(2) Processing explanation
The following processing is executed.
BW=K1 xE1+K2xE2+..+KnxEn +B
However, when n=0, BW=B.

Error :
o When an overflow. occurs during operation. ' - (Error code: 4100)
¢ When not n=0to 5. (Error code: 4100)

5-83



5. Process Control Instruction ~—S.SUB — MELSEC QnA
5.4.2 Subtraction
Usable Devices
Setting I?éemal devioe)s Fil ME';%E?NE\'T“ 0 fSp(e:’ﬂcial ind
data stem, user ile i LN unction ndex
Y register module- | register zn | Constant | Other
Bit Word Bit Word UG
® — S — — —
® — S — — —
@ — o — ~ —
) — o — — —
[ I.n'struction] [ Execution]
code condition
| Startup point
0 L= Jo 666 H
Set data
Setting data Description Data format
& Input block header address Device name
()] Block memory header device Real number
® Operation constant header device Device name
® Dummy device Dummy
Function
The input value (E1 to En) data is subtracted by attaching a coefficient.
(1) Data handling
(a) Input data
The number of inputs (n) and input values (E1 to ES5) are stored in §).
@"' 0 (n) ++« Number of inputs (n) ‘ BIN16
G)+2,6)+1 (EVH (ENL -« Input value (E1)
E)+4,6)+3 (E2H (E2)L - Input value (E2)
. . Floating point
o real number
@)+2n, §)+2n-1 (EmH [ (En)L. .- Input value (En)
(b) Block memory
BW (output value) is stored in ).
BB is not used.
+ 1,+0| (BW)H l (BW)L ] -+ Floating point real number
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(c) Operation constant
This shows the contents of the operation constant set in €2.

Set the coefficient number (n) in the range of 0 to 5.

@+2, @+1|Coefficient 1

& +4, ©@+3]Cosfficient 2

&@+2n, @+2n-1] Coefficient n

Item name ltem Settable range Initial value setting
&+0| Coefficient number n Oto5 0
K1 -999999 to 999999 1.0
K2 -999999 to 999999 1.0
Kn -999999 to 999999 1.0
B -999999 to 999999 0.0

&+2n+2, §+2n+1|Bias

(2) Processing explanation

The following processing is executed.
BW=K1 xE1~-K2xE2 -
However, when n=0, BW=B.

Error

o When an overflow occurs during operation.

e When not n=0 to 5.

-KnxEn+B
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5.4.3 Multiplication

Usable Devices
Setting Internal devices ) Special
e’ | Gpmue) | He o | ogaery | Constant | Other
Bit Word Bit Word NG
B — o — - —
® — o — — —
E) — o — — —
® — o — — —
[ Instruction] [ Execution]
code condition
Startup point
S.MUL 1 s | @ ] | ® | @j—’
Set data
Setting data Description Data format
& Input block header address Device name
® Block memory header device Real number
® Operation constant header device Device name
®@ Dummy device Dummy
Function .
The input value (E1 to En) data is multiplied by attaching a coefficient.
(1) Data handling
(a) Input data
The number of inputs (n) and input values (E1 to E5) are stored in §).
Set the number of inputs (n) in the range 0 to 5.
@+ 0 (n) +- Number of inputs (n) 1. gin1g
@)+2,6D+1 (E1)H (E1)L -« Input value (E1)
E)+4,60+3 (E2H (E2)L -« Input value (E2)
. . Floating point
: real number
@&D+2n, @+2n-1 (En)H [ (En)L ..« Input value (En)

(b) Block memory
BW (output value) is stored in §).
BB is not used.

O+ 1.60+0]

(BWH |

5-86

(BW)L j -+« Floating point real number



5. Process Control Instruction —S.MUL — MELSEC QnA

(c) Operation constant
This shows the contents of the operation constant set in €.
Set the coefficient number (n) in the range of O to 5.

ltem name ltem Settable range Initial value setting
®+0]| Coefficient number n Oto5 0
&+2, @+1|Coefficient 1 , ' K1 - | -999999 to 999999 1.0
©+4, @+3|Coefficient 2 K2 -999999 to 999999 1.0
®+2n, @+2n-1|Coefficientn Kn -999999 to 999999 1.0
&+2n+2, @+2n+1|Bias B -999999 to 999999 0.0

(2) Processing explanation
The following processing is executed.
BW=K1 xE1xK2xE2x ....xKnxEn+B
However, when n=0, BW=B.

Error
+ When an overflow occurs during operation. {Error code: 4100)
¢ When not n=0 to 5. (Error code: 4100)
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5.4.4 Division

Usable Devices
Sg;t{gg I?g)e;g:: et},si‘g)& File ' M&;%E?NE;HIO fﬁﬁgﬁglm Index |
: register module | register zn | Constant | Other
Bit Word Bit Word VNG
@ — O — — _
® — O — — —
) — 0o = - -
® — 0 — _ —

Instruction] Execution ]
code condition

| Startup point

b TeleleleH

Set data
Setting data Description Data format
) Input block header address Device name
® Block memory header device Real number
@ Operation constant header device Device name
@ Dummy device Dummy
Function

The input value (E1 to E2) data is divided by attaching a coefficient.

(1) Data handling
(a) Input data :
The number of inputs (E1) and input values (E2) are stored in ).
Set the number of inputs (n) in the range 0 to 5.

@+ 1,@+0 (EH)H (E1)L «+« Numerator (E1) Floating point
@)+3,6)+2 (E2H (E2)L +-- Denominator (E2) | real number

(b) Block memory
BW (output value) is stored in §).
BB is not used.

+ 1,+0| (BW)H I (BW)L I +++» Floating point real number
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(c) Operation constant
This shows the contents of the operation constant set in €.

Set the coefficient number (n) in the range of 0 to 5.

@+1, @+0]Coefficient 1

©+3, @+2]Coefficient 2

&@+5, @+4|Coefficient n

®+7, ©+6|Bias 1

@+9, @+8|Bias 2

&+11, @+10|Bias 3

Item name ltem Settable range Initial value setting
A -999999 to 999999 1.0
K1 - -999999 to 999999 1.0
K2 -999999 to 999999 1.0
B1 -999998 to 999999 0.0
B2 -999999 to 999999 0.0
B3 -999999 to 999999 0.0

(2) Processing explanation
The following processing is executed.

K1 x E1+B1

BW=Ax

However, when the denominator=0, BW=B3.

Error

¢ When an overflow occurs during operation.

K2xE2+B2
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5.4.5 Square Root

Usable Devices

Setting Internal devices MELSECNET/10 Special

data (System, user) File direct JI_ N1 function
register [ module
Bit Word Bit Word [

Index
register Zn Constant Other

0O]0]0|0
I

®I®|0|®

Instruction Execution
code condition

I Startup point

s L= [elolel®H

Setting data
Setting data Description Data format
3 Input value (E1) Real number
® Block memory header device Real number
® Operation constant header device Device name
@ Dummy device Dummy
Function
TheV  of input value (E1) is output.
When the input value is negative, 0 is ouiput.
(1) Data handling
(a) Input data
The input data (E1) is stored in &.
@+ 1,@+0 | (ETH I (E1)L | -+« Floating point real number

{b) Block memory
BW (output value) is stored in ).
BB is not used.

©)+1,0)+0| (BW)H [ (BW)L

| «- Floating point real number
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{c) Operation constant
This shows the contents of the operation constant set in &.

ltem name © ltem Settable range Initial value setting
®&+1, &+0|Output locate value oLC ' 0 to 999999 0.0
&+3, @+2] Coefficient : K 0 to 999999 10.0

(2)  Processing explanation
The following processing is executed.
BW=KxV (E1)
However, when the Kx YV (E1) < OLC, BW=0.
In addition, when E1<0, BW=0.

Error . ,
e When an overflow occurs during operation.
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5.5 Comparison Operation Instructions

5.5.1 Compare Greater Than

. Usable Devices _
e | Womaieics [ o, [ ESSSE | e |
° ystemn, register [———T—— module | register Zn Constant |  Other
Bit Word Bit Word UG
® — 0 — — —
® — o — — —
@ — o — — —
e — S — — —
[ lnstruction] [ Execution]
code condition
’ | Startup point
L= TeleleleH
Setting data _
Setting data Description Data format
@ Input block header address Device name
@ Block memory header device Device name
() Operation constant header device Device name
® Dummy device Dummy
Function

This function compares the values of input values (E1, E2) and outputs the results.

(1) Data handling
(a) Input data
The input value {(E1) and input value (E2) are stored in &).

&)+1,6)+0 (ENH (ENL -~ Input value (E1) | Fioating point
@+ 3,@+ 2 (E2H (E2)L «... Input value (E2) [ real number
(b) Block memory

BW (output value) is stored in .
The same values are entered for output value (BW) and input value (E1).
©6)+2’s BB2 to BB16 are not used.

+ 1,+0 (BW)H (BW)L -+« Floating point real number

@+2 LT TTT ] - minvte
——— .
Unused Comparison output (BB1)
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(¢) Opei'ation constant
' This shows the contents of the operation constant set in &.

®+1, ®@+0
&+3, @+2

Item name

Item

Settable range

Initial value setting

Set value

K

-999999 to 999999

0.0

Hysteresis

HS

0 to 999999

0.0

(2) Processing explanation
The following processing is executed.

Conditions

BB1

Ei>E2+K

1

E1<E2+K-HS

0

E2+K-HS<E1<E2+K

Same as previous time

Error

+ When the hysteresis value is negative.
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5.5.2 Compare Less Than

. Usable Devices
Setting Internal devices ] ME_LSE(?_[\_I_E:[_/} 0 Special
data (System, user) reg!seter direct JL_ N1 | fr:r;%t:l?g ) egilr:t’ee:(Zn Constant Other
- Bit Word Bit Word UG
9 — o — — —
® — o - — —
® — o — — —
@ — o — — —
[ Instruction] [ Execution]
code condition .
i Startup point _
Tl ——1 TeloleleH
Setting data _
Setting data . ' Description Data format
(3) Input biock header address Device name
® Block memory header device Device name
) Operation constant header device Device name
® Dummy device . Dummy
Function

This function compares the values of input values (E1, E2) and outputs the results.

(1) Data handling
(a) Input data
The input value (E1) and input value (E2) are stored in §).

@+1,6)+0[ _ (ENH (EN)L e Inputtvelue (E1) | Flogting point
@)+38)+2 (E2)H (E2)L ...Input value (E2) | real number

(b) Block memory
BW (output value) is stored in ).
The same values are entered for output value (BW) and input value (E1).
©)+2’s BB2 to BB16 are not used. ’

@+1.0+0 (BW)H (BW)L -« Floating point real number
@)+2 LT THT T ] - einte
med——l Comparison output (BB1)
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(c) Operation constant
This shows the contents of the operation constant set in &.

@+1, ®@+0
&+3, @+2

ltem name

ltem

Settable range

Initial value setting

Set value

K

-999999 to 999999

0.0

Hysteresis

HS

0 to 999999

0.0

{2) Processing explanation
The following processing is executed.

Conditions

BB1

E1<E2+K

1

E12E2+K+HS

0

E2+K<E1<E2+K+HS

Same as previous time

Becomes such that BW=E1. E1’s contents are not changed.

Error

* When the hysteresis value is negative.
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5.5.3 Compare Equal Than

. Usable Devices
Setting Internal devices MELSECNET/10
data (System, user) reglseter direct JL__N\_. ! reg;ins(t’::(Zn Constant Other
Bit Word Bit Word
) — S — — —
® — 0. — — -
e — o — — —
@ — o — — —
[ Instruction] [ Execution]
code condition
| Startup point
M= JeleleleH
Setting data
l Setting data Description Data format
® Input block header address Device name
® Block memory header device Device name
@ Operation constant header device Device name
® Dummy device Dummy
Function

This function compares the values of input values (E1, E2) and outputs the results.

(1) Data handling
(a) Input data .
The input value (E1) and input value (E2) are stored in §).

&)+1,6D+0 (ENH (ENL «we+ Input value (E1)} Floating point
E)+3,6)+2 (E2H (E2)L ... Input value (E2) | real number
(b) Block memory
BW (output value) is stored in ).
The same values are entered for output value (BW) and input value (E1).
€)+2’s BB2 to BB16 are not used.
+ 1,+0 (BW)H (BW)L -+ Floating point real number
@)+2 LTTTTTIT]] - minte
—ms(ed—_—l Compatison output (BB1)
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(c) Operation constant
This shows the contents of the operation constant set in €.

Item name ltem Settable range Initial value setting
@+1, @+0| Set value K -999999 to 999999 0.0
(2) Processing explanation
The following processing is executed.
Conditions BB1
E1=E2+K 1
E12E2+K 0

Becomes such that BW=E1. E1’s contents are not changed.

Error

+ When the hysteresis value is negative.

5-97

(Error code: 4100)



5. Process Control Instruction —S.>=—

MELSEC QnA

5.5.4 Compare Greater Or Equal

Usable Devices
Setting Intemnal devices ] MELSECNET/10 Special ) :
data (System, user) res;ls?er direct JL N} t%r;c(:’tllﬁg reg;ins(t’eela(Zn Constant Other
Bit Word Bit Word UG
® — o = — —
® — o — — —
e — o — — —
@ — o — — —
[ Instruction] [ Execution]
code condition
] Startup point )
- L pb——T1= T80 [®] 6 H
Setting data _
Setting data Description Data format
() Input block header address Device name
@ Block memory header device Device name
® Operation constant header device Device name
(7] Dummy device Dummy
Funection

This function compares the values of input values (E1, E2) and outputs the resuits.

(1) Data handling

(a) input data _
The input value (E1) and input value (E2) are stored in &).

&)+1,60+0
E)+3,60+2

(b) Block memory
BW (output value) is stored in §).
The same values are entered for output value (BW) and input value (E1).
©)+2's BB2 to BB16 are not used. :

©)+1,09+0

@)+2

(E1)H (E1)L

++Input value (E1) | Fioating point
... Input value (E2) | real number

(E2)H (E2)L

(BW)H {(BW)L -+ Floating point real number
LT - snvte
Unused Comparison output (BB1)
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(c) Operation constant
This shows the contents of the operation constant set in &.

@+1, @40
2+3, @+2

ltem name

ltem

Settable range

Initial value setting

Set value

K

-999999 to 999999

0.0

Hysteresis

HS

0 to 999999

0.0

" (2) Processing explanation
The following processing is executed.

Conditions

BB1

{E12E24K

1

E1<E2+K-HS

0

E2+K-HS<E1<E2+K

Same as previous time

Becomes such that BW=E1. E1’s contents are not changed.

Error

o When the hysteresis value is negative.
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5.5.5 Compare Less Or Equal

Usable Devices
| yetem usen File Mirsctob N | fubcion | index
thal register . — module | register zn | Constant | - Other
Bit Word Bit ~ Word CAGES
® — O ~ — —
® — o — — —
@ — o — — —
@ - 0 — — —
[ Instrucﬁon] [ Execution]
code condition
l Startup point )
e Tl TeleleleH
Setting data
Setting data Description ' Data format
(3] Input block header address Device name
® Block memory header device Device name
@ Operation constant header device Device name
® Dummy device Dummy
Function

This function compares the values of input values (E1, E2) and outputs the resuilts.

(1) Data handling
(a) Input data
The input value (E1) and input value (E2) are stored in &).

@)+1,6D+0 (ENH (ET)L - Tput value (E1) | Fioating point’
@)+3,6D+2 (E2)H (E2)L ... Input vaiue (E2) [ real number

(b) Block memory

BW (output value) is stored in 6.

The same values are entered for output value (BW) and input value (E1).
6)+2’s BB2 to BB16 are not used.

+ 1 ’+O (BW)H (BW)L - -« Floating point real number
- @2 . LT L] - minvte
med—l Comparison output (BB1)
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(b) Operation constant
This shows the contents of the operation constant set in €.

ltem name ltem Settable range Standard value setting
@+1, @+0}Set value K -999999 to 999999 0.0
©+3, ®+2|Hysteresis HS 0 to 999999 0.0
(2) Processing explanation
The following processing is executed.
Conditions BB1

E1<E2+K 1

E1>E2+K+HS -0

E2+K<E1<E2+K+HS Same as previous time

Becomes such that BW=E1. E1’s contents are not changed.

Error

¢ When the hysteresis value is negative.
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6 Error Code

This section explains the contents and countermeasures for errors generated by the Q4ARCPU.

6.1 How to Read Error Codes

When an error occurs, the error code or error message can be read using the GPP function peripheral
equipment. ' g

For details regarding the GPP function peripheral equipment operation method, refer to the Peripheral
Equipment SWLIIVD-GPPQ Operating Manual (Online).

6-1



6. Error Code MELSEC QnA

6.2 Error Code List

The process control instruction errors are as follows.
(1) Error occurs during an operation (Error No. : 4100)
(2) CPU internal error - (Error No. : 1206)

In addition, when an operation error occurs the detail information is stored in SD1502 to SD1503.
(At times other than when an process control instruction function operation error occurs SD1502 is 0.)

SD1502: This stores the error code that occurs for the process control instruction function.
(Refer to Table 1)
SD1503: " This stores instruction processing Nos. 1 to 8 for when an error occurred.

(Refer to Table 2)

Table 1 Error codes that occur in a process control instruction function

Error code : Error description : . Cause
1 There is either a non-numeric or non-correct number.
2 Symbol error (The number is negative) - There is a'problem with the set data such
- - as the operation constant, loop tag
3 Number error (The number is outside the range). memory, loop tag past value memory, or
: execution time. (The set data must be
4 Integer range is exceeded . _ checked.)
5 Tried to divide by 0.
6 An overflow occurred.
16 DSP hardware error
17 Command code error CPU intérnal error
18 Data error
19 Time-out

Table 2 Instruction probessing Nos. for which an error occurred
When the following instruction errors occur the process No. becomes 1.

Process No. .
1 2 3 - 4 5 6 : 7 8S
Instruction
i Engineerin e
S. IN Range chock |  Input imiter | oonvers%on Digital fitter
s Change rate
Input addition ; Output
S.0UT1 processing upﬂ;rnalrll:"ig\:ler Reset windup conversion
Change rate Outnut
S.0UT2 upper and lower utpu
limit limiter conversion
S.R Execution time | Engineering Trucking Change rate Comparison
" ) monitoring | value conversion |  processing limiter operation
' Exscuiontime | SV setiing Trucking Gain Kp . .
S.PID monitoring processing processing operation PID operation | Deviation check _
—_ . . . Conversion rate
Execution fime SV setting Trucking Gain Kp . - Output
S.PIDP monitoring processing | processing operation | [DP operation | Deviation check uPﬁfr:iﬂ?'gi{g‘:’er conversion
Operation time SV setting Trucking Gain-Kp : . o
S.SPI monitoring processing processing operation Ploperation | Deviation check
Execution time SV setting Trucking Gain Kp ; s
S.IPD monitoring processing processing operation IPD operation | Deviation check
Execution fime SV setting Trucking Gain Kp . o
S.BPI monitoring processing processing operation BPl operation | Deviation check
Engineering U N
pper/lower Change rate Engineering
S. PHPL "acl(;':vre"i‘s’ﬁ.:ﬁe limit value check  |value comversion|  -0%P S1OP
Execution time SV seiting Trucking : 2 position on/off
S.ONF2 monitoring processing processing | MV correction MV output control
Execution time SV setting Trucking : 3 position on/off
S.ONF3 monitoring processing processing | MV correction | MV oufput control
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rocess No. ]
. 1 2 3 4 5 6 8s
Instruction
( Operation MVeas Output
PGS constant check | SV countup operation processing ‘
P : Engineering | Upper and lower N
Engineering " g Output Trucking

SEL X1, X2 selection | value reverse | limit and change ; :

value conversion conversion rate limiter conversion processing

Key Points

When an error other than the application PID instruction has occurred, refer to the QnACPU
" | Programming Manual (Common Instruction Edition).
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Appendix

~ Appendix 1 Program Collection

Combining all previous instruction symbols using programming.

Appendix 1.1 Bit Store (BSTR)

(1) Function
The input signal e1 is output as is to y1 and BB1.

(2) Operation
The operation is output as follows.

el Output (y1) | Output (BB1)
0 0 0
1 1 1

(3) Development me_thod _
The following system was achieved.

Circuit List
et
{ : BBt D. e
OouT BB{
¢
<\t OouT y1
(4) Example ‘
Example program for the following arrangement.
Input bit (e1) RO.0
Block bit (BB1) R101.0
Output bit (y1) R102.0
Circuit . List
RD.0

| . <R101.0 >{LD R0.0

OUT R101.0

<{R102.0 > OUT R102.0

Appendix-1
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Appendix 1.2 Word Store (WSTR)

- (1) Function .
The input E1 information is output as is to Y1 and BW.

(2) Operation
Output is as follows.

Output (Y1) | Output (BW)
E1 E1

(3) Development method _
The following sequence was realized.
Circuit List
SM400 Nomnally ON
I

LD SM400
EMOV E1 Y1
EMOV E1 BW

(4) Example
Example program for the following arrangement.
input word (E1) RO, R1
Output word (Y1) R100, R101

Block memory (BW) R110, R111

Circuit List
SM4|00 Normally ON :
I EMOV[ R0 [R100— LD SM400
: EMOV RO R100
EMOV[RO[R110|— EMOV RO R110

Appendix-2
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Appendix 1.3 Logical Product (AND)

(1) Function
Input 1 to e5 logical products are output to BB1.

(2) Operation
The output is as follows. (The operation is only valid for the specified en.)
BB1=e1 xe2xe3 xe4 xeb

(3) Development method
The following sequence was achieved.

Circuit List

el e2 e3 e4 o5 ' . )
}——H——H—H—-H—ﬂ Coo >.‘LD y
AND e2

AND
AND
AND
OUT BB1

523

However, the following case is én exception so take due precautions. When only e1 is specified or
when all is specified, BB1=el. ’

o1 _
1 <BB1

When only one of e2 to e5 is specified, BB1=e1 x en (en shows the specified e).

el e2l
1 <BB1

(4) Example
Example program for the foliowing arrangements.

Output bit (e1, e2, €3, e4, e5)
RO.0, RO.1, R0.2, RO.3, R0.4
Block memory (BW) R1.0

Circuit List

| RO.0 RO.1 RO.2 RO.3 RO.4 .
‘—H—ll—%——ll—” Cho >+o 0.0

AND RO.1
AND R0.2
AND RO.3
AND RO.4
OuUT R1.0
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Appendix 1.4 Logical Sum (OR)
(1) Function ‘
Input e1 to e5 logical sum is output to BB1.
(2) Operation
The output is as follows. (This operation is only valid for the specified en.)
BBi=e1 +e2+e3 +e4 +65
(3) Development method
The following sequence was achieved.
Circuit List
el _
— | <{BBI > LD el
e2 OR e2
— OR o3
e3 OR ed
: _| }_ OR e5
o4 OUT BB
—
e5
—

However, the following case is an exception so take due precautions. When only e1 is specified or

when all is specified, BB1=e1.

ml

<BB1 >

When only one of e2 to e5 is specified, BB1=e1 + en (en shows the specified e).

(4) Example

Example program for the following arrangements.

Output bit (e1, e2, €3, e4, eb)

Block memory (BW) R1.0

R0.0, R0.1, RO.2, RO.3, R0.4

Circuit

<BB1 >—

List

1z 1z 1z 15 1g
Ts Tw Tre T= To

Appendix-4
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Appendix 1.5 Not (NOT)

(1) Function
The input e1’s not is taken and output to BB1.

(2) Operation
The following is output.

BB1=NOT(e1)

(3) Development method
The following sequence was achieved.

Circuit List
el : Co
f ——<BB1 >-ILD| el
OUT BBt
(4) Example
The example program for the following arrangement.
Input bit (e1) RO.0

Block memory (BW) R1.0

Circuit List

RO.0 :
, —<R1.0 LDI  RO.0
_ ouUT R1.0
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Appendix 1.6 Exclusive Logical Sum (EOR)

(1) Function
Input e1 and e2 exclusive logical sums are output to BB1.

(2) Operation
The output is as follows.
When either e1 or e2 is turned on and the other is off, BB1 is turned on.

(3) Development method
The following sequence was achieved.

Circuit List

| BB1 LDl et

' AND e2
LD el
ANl o2
ORB

OUT BBI

However, the following case is an exception so take due precautions. When only e1 is specified or
when all is specified, BB1=e1.

ol : '
| <BB1

(4) Example
Example program for the following arrangements.

Output bit (e1, e2) R0.0, RO.1
Block memory (BB1) R1.0

Circuit List
RO.0 RO. 1

} {R1.0 LDl  R0.0
RO.0 RO. 1 AND 0.1
- (D RO.O
ANl RO.1

ORB
OUT Ri.0

Appendix-6
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Appendix 1.7 Word Comparison (WCOMP)

(1) Function
The current input value E1 and the previous value En-1 (data held in BW) are compared and the
results are output to BB1.

(2) Operation
When En=En-1, BB1=0 En is output to BW.
When En=En-1, BB1=1.

(3) Development method »
The following sequence was achieved.

Gircuit List
[E<> TET[BW - <R1.0 LDE<> E1 BW
S0 ouT  BBI
{ - EMOVIET]BWH LD SM400
EMOV E1 BW

(4) Example
The example program for the following arrangement.

Input bit (E1) RO
Block memory (BW) R2.0 -
(BB1) R4.0
Circuit List
[E<> TRo[R2 —< R4.0 LDE<> RO R2
SM400 ’ OUT R4.0
1 - EMOV[ROJR2 H LD  SM400

EMOV RO R2
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Appendix 1.8 Bit Comparison (BCOMP)

(1) Function

The current input value e1 and the previous value en-1 (data held in BB) are compared and the

results are output to BB1.

(2) Operation
When en=en-1, BB1=0

When enzen-1, BB1=1

(3) Development method
- The following sequence was achieved.

en is output to BB2.
en-1 is output to BB3.

Circuit
el BB2
l —BB1
el BB2|
BB2
— <8B3
et
l —<BB2
(4) Example
Example program for the following arrangement.
input bit (e1) RO.0
Block memory (BB) R1.0to R1.2
Circuit
RO.0 R1.1
—iA—| —<R1.0
R0.0 Ri. 1
—
R1.1 _
— } —R1.2
Ro.0
— —<Ri. 1

Appendix-8
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List

LDI
AND

ANI
ORB
ouTt
LD
ouT
LD
out

List

LDI
AND
LD
ANI
ORB
ouT
LD
ouT
LD
ouT

el
BB2
el
BB2

BB1
BB2
BB3
el

BB2

RO.0
R1. 1
R0.0
R1.1

R1.0
Rt.1
R1.2
RO.0
R1.1
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Appendix 1.9 Pulse Cut (PLS)

(1) Function
When only one time is captured when the current input value en is started up, then BB1=1 is
output. '

(2) Operation

el ’_L I_l
2 — [ ]
eb [

BB1 I_I m H H

AT

(3) Development method
The following sequence was achieved.
(en is stored in the work buffer device.)

Gircuit ' List

et
— BB1 >{LDP et

e2 ORP e2
I ‘ ORP €3 _
| es o ORP e4
i ORP &5

o4 OUT BBi
—t-

e5
i

Note: Only the en being used is recorded.

(4) Example
Example program for the following arrangement.

input (e1) RO0.0 to R0.4
Block memory (BB1) R2.0

Circuit List
RO.0
1 —R2.0 > LDP R0.0
RO. 1 ORP RO.1
——tH ORP RO.2
RO. 2 ~ | oRP Ro.3
—t | ORP RO.4
RO. 3 OUT R2.0
— i
RO. 4
i
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Appendix 1.10 Flip Flop (FF)
(1) Function :
This function conducts the RS flip flop operation.
(2) Operation
Operate as follows. (The table shows the BB1 value)
et/e2 0 1
0 Hold 0
1 1
et ' I -
e2 I . |
BB1 “I_—‘_
(3) Development method
The following sequence was achieved.
Circuit ' List
el e2
(o —< BBt LD e
‘ BB1 OR BB1 _
ANl €2 '
v OUT BBi
(4) Example
Example program for the following arrangement.
Input (e1, e2) R0.0, RO.1
Block-memory (BB) R1.0
Gircuit . List
RO.0 RO.1
f— —<R1.0° LD  RO.0
R1.0 . . : : OR . R0
ANl RO.1
OUT R1.0
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Appendix 1.11 Majority (NM)

(1) Function

The most numerous of input values e1 to e5 is output.

(2) Operation

The input value en (n=1 to 5) status is viewed and if there is the same number then BB1 will be

made to equal hold.
If "1" is the most, BB1=1
If "0" is the most, BB1=0

(3) Development method
The following sequence was achieve.

(Temporary work devices (TMP) require 1 word, so take due precautions.)

Circuit
SM400

— RST
e1

— | INC

’ el .

— —{ DEC| TMP]
62 :

— ING
e2

—— DEC
o3

— INC
e3

—Af- DEC
ed

— — INC
a4

¥ DEC
e5 .

— F— INC
e5

—F DEC
Ko SET
TMP[ Ko RST

Appendix-11

List

LD
RST
LD
INC
LDI
DEC
LD
INC
LDI
DEC
LD
INC .
LDI
DEC
LD
INC
LDI
DEC
LD
INC
LDI
DEC
LD>
SET
LD<
RST

SM400
TMP
el
TMP
el
TMP
e2
TMP
e2
TMP
e3
TMP

T™MP

T™MP

TMP

eb5

T™MP

e5

TMP

TMP KO
BB1

TMP KO
BB1



Appendix

MELSEC QnA

(4) Example

Example program for the following arrangement. -

Input (en)
Block memory (BB)

R0.0 to R0.4
R1.0

Temporary device (TMP) R2

INC

DEC

INC

Appendix-12

RST]R1. 0]

List

LD
RST
LD
INC
LDt
DEC
LD
INC
LDI
DEC
LD

INC

LDI
DEC
LD
INC
LDI
DEC
LD
INC
LDI
DEC
LD>
SET
LD<
RST

SM400
R2
Ro.0
R2
RO.0
R2

RO. 1
R2

RO. 1
R2

RO. 2
R2
RO.2
R2
RO.3
R2
RO.3
R2

RO. 4
R2

RO. 4
R2

R2 KO
R1.0
R2 KO
Ri.0
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Appendix 1.12 Mode Switching (MCHG)

(1) Function
This function changes the loop tag memory MODE.
In-addition, the input et value is output to block memory (BW).

(2) Operation
When e1=1, the mode is changed in accordance with the mode E1 contents. _
However, when the bit corresponding to MDIH is on (when mode change is prohibited), no change

is conducted.

E1 5 4 3 2 | 1
MODE|[ o | ofo|[o]o]|csv|cmv CAS | AUT [ MAN
MDH |[o|o]o|o] o|csvi|]cmv CASI | AUTI { MANI

(3) Development method
The following sequence was achieved.
Temporary work devices (TMP) require true words, so take appropriate precautions.

Circuit v : List
SM400
— | : RST]TMPH LD SM400
\ RST  T™MP
MOV]E1 [BWH MOV  E1 BW
LD<= Kt Ei

L<=|KI[El }—>=Tks[El ] + [K2[E1]IMP}{ AND>= K3 E1
+ K2 E1TMP
{<=JKe[Et —{>=TKs[El 1 + [K5 [E1 IMPH LD<= K4 Ef
: AND>= K5 E1
+ K5  E1TMP

el
— <= TKI [ B —{>= K [El }—————+K0 |LD et

AND<= K1 Ef
—KQ —{ TEST [ MDIH [ TMP [TMP+1.0}— AND>= K5 E1
: MPS

T™MP+1.0 - |TEST  MDIH TMP TMP+1
t RST MPP

ANI TMP+1.0

BSET RST  TMPH

BSET TMP+1 TMP

MOV MOV  TMP+1 MODE
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(4) Example

Example program for the following arrangement.

Input (e1) R0.0
(E1) R1
Block memory (BW) R2
MODE R10
MDIH Ri1
TMP R20, R21
Circuit
SM400
—F
MOV Rt [R2]
{<=]KI[Rt —=>]«3[R1 — + [K2[R1[R20}-
{<=[Ka[ Rt —=>TKs[ A1 | + [K6 [Ri[R20 |
RO.0
— (KRB ——k0
—KO>— | TEST] R11 [R20 | R21.0 |
R21.0
f
BSET | R21 | R20 |
R21 | R21 [ Ri0 ]

Appendix-14

List

LD

RST
MOV
LD< =
AND> =
+ K2
LD< =
AND< =
+ K&
LD RO.0
AND< =
AND> =
MPS
TEST
MPP
ANI
RST
BSET
MOV

SM400
R20
R1 R2
K1 R1
K3 R1
R1 R20
K4 R1
K5 R1
R1 R20

K1 R1
K5 Ri

R11 R20 R21.0 B

R21.0
R21

R21 R20
R21 R10
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Appendix 1.13 Mode Change Prohibition (MINH)

(1) Function
This function sets and resets the MDIH using the e1 value.
In addition the e1 value is output to block memory (BW).

(2) Operation
When e1=1, the MDIH is set in accordance with the mode e1 contents. {mode change prohibited)
When e1=0, the MDIH is reset in accordance with the mode E1 contents. (mode change
prohibition cancel) '

Ed 5 | 4 3 | 2] 1
MDH [ofofofoJoJecsvifJemi] T [ Toasi[aum|mani| | ]

(3) Development method
The following sequence was achieved.
Temporary work devices (TMP) require true words, so take appropriate precautions.

Circuit List
SM400 ’
— |- RST LD SM400
- RST  TMP
MOV]El BWH MOV E1 BW
D<= K1 E1

—1<=|KI[Et F—>=K3TEr |— « [k2 [E1[IMP|H AND>= K3 E1
+ K2 E1TMP
{<=TKa[Et - >=JK6 [ E1 —{ + [ K5 E1 [TMPH LD<= K4 E1
AND>= K5 Ef
+ K5 E1 TMP

el ) ’
— F————— <= TKI el —{5= [K5 ] &1 —{BSET[TMP+1[TMP H LD et

o AND<= K1 E1

— A<= TKi [ &l —{>- [K5] &1 —{BSET[TWP+I[TMF H AND>= K5 ET

BSET TMP+1 TMP

SM400 LDI ef
I MOV | TMP+1JWDIHH AND<= K1 Ef1
AND>= K5 E{

. BSET  TMP+1 TMP
LD SM400

MOV TMP+1 MD!H
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(4) Example
Example program for the following arrangement.

Input (e1) R0.0
(E1) R1
Block memory (BW) R2
MODI R11
TMP R20, R21
Circuit : List
SM400 '
— H LD Sm400
: RST  R20
MOVIRI [R2ZH MOV  R1 R2
D<= K1 R1

1<=[KI[R1 —{=>TK3[ Rl —{ + [K2 [R1]R20H AND>= K3 R1

_ +K2 Rt R20
{<=TK4[ Rl F—{=>TK6[RT I + [K5 |R1[R20}-{LD<= K4 R1

AND>= K5 Ri
fo.0 + K5 R1R20
— F————{<=TKi[RT —{>=Ks | A1 —{BSET] Ret [R20H Lb Ro.0
RO, 0 . |BSET R21 R20
— A <=TKIR =[0G A —{BSE [ RIIROH ;i Ro.o
SM400 BSET ' R21 R20
— MOV IRt [RITH 1D smao0

MOV R21 R11
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Appendix 1.14 Signal Generator (SET)

(1) Function
The output setting value a is output as is.

(2) Operation
" BW=a

(3) Development method
The following sequence was achieved.

Circuit List

SM400
— EMOV] a [BWH LD SM400

EMOV  a BW

(4) Example -
Example program for the following arrangement.

Output setting value (a) RO, R1
Block memory (BW) R2, R3

Circuit ) List

SM400 ' :
} EMOV [RO[R2H LD SM400
EMOV

RO R2
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Appendix 1.15 On Delay Timer

(1) unction
From the time that input (e1) changes from 0 to 1 until after the preset time T seconds, the output
is changed from O to 1.

(2) Operation

When e1=0—1, BB1=1 after T seconds.
When e1=0, BB1=0.

¢ The preset time is stored beforehand in PSET.
(Second units, floating)

— PSET —]

* The execution time (AT) is stored beforehand in SD1500.
(Second units, floating)

* The following temporary register is used for timer processing.
(Set the initial value status to 0.)

BUF +0 | Count initial flag — 0: No count
+1| PSET/AT value - 1: Counting
+2

(3) Development method
The following sequence was achieved.

Circuit : List
el LD et
L—{ F—{=TkolBUF —{ B/ [ PSET ] SD1500 | BUF+1H MPS
AND= K0 BUF

INT | BUF+1 E/ PSET SD1500 BUF+1
INT BUF+1 BUF+1

MOVIKi[ BUF H{ MOV K1 BUF

MPP
<> [ Ko [BUF DEC [ BUFs1]-| AND< > KO BUF
BB1 DEC  BUF+1

N—— =Tk [BURT}—[SET[BBT}H ANl BB

o1 AND> = KO BUF+1

£ RSTIBUFH SET  BB1
D1 et

RST[BB1 }H RST BUF

RST  BBi
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(4) Example
Example program for the following arrangement.
Input (e1) R0.0
Output (BB1) R1
Preset value (BW) R2, R3
Buffer (BUF) R4 to R6
Circuit ’ ' List
RO.0 LD RO.0
— - =1xo ] ra — &/ Re_[ so500 [ A5 H MPS
AND= KO0 R4
—{NT | R5 | A5 JHE/R2 SD1500 R5
INT  R5RS
MOV K1 R4
MPP
[<> [0 Ra AND<> KO R4
R1.0 _ DEC RS
(=T R —{SEr[RLOHAN R1.0
RO.0 AND> = KO R5
— SET R1.0
DI RO.0
RST R4
RST Ri.0
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Appendix 1.16 Off Delay Timer (OFTMR)

(1) Function - :
From the time that input (1) changes from 1 to O until after the preset time T seconds, the output
is changed from 1 to0 0.

(2) Operation
When e1=1-0, BB1=0 after T seconds.
When e1=0, BB1=1.

BB1
DU

¢ The preset time is stored beforehand in PSET,
(Second units, floating)

— PSET —]

¢ The execution time (AT) is stored beforehand in SD1500.
(Second units, floating)

¢ The following temporary register is used for timer processing.
(Set the initial value status to 0.)

BUF +0 | Count initial flag — 0: No count
+1| PSET/AT value _ 1: Counting
+2

(3) Development method

The following sequence was achieved. <D>
Gircuit List
ol DI et
—If— =T ko [BUF —{ £/ PSET [ SD1500 | BUF+1H MPS

AND= KO BUF

INT | BUF+1 | BUF+1} E/ PSET SD1500 BUF
INT BUF+1 BUF+1

MOVIKi[ BUF }H MOV K1 BUF

MPP
(<> [ Ko [B0F BEC AND=<> K0 BUF
DEC BUF+1

BB1

o ————{>=T*o [ BUF+i [ SET] BBI}-{AND  BBI

AND> = K1 BUF+1

el

— RST SET BB
LD el

RST RST BUF

RST BB1
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Appendix

(4) Example .

Example program for the following arrangement.

Input (e1) RO.0
Output (BB1) R1.0
Preset value (BW) R2, R3
Buffer (BUF) R4 to R6
Circuit
RO. 0
—M—T{ =Tk re {&1 re G050 R5 H
INT [ m [ m |
MOV] K1 Rd ]
[<> [ Ko [ Ra
R1.0 .
[T [ {ser Ao
RO.0
— |

Appendix-21

List
LDl RO.0
MPS
AND= KO R4
E R2 SD1500 RS
INT RS RS
MOV  Ki R4
MPP
AND<> KO R4
DEC R5
AND R1.0
AND>=K0 R5
SET R1.0
LD  R0.0
RST R4
RST R1.0
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Appendix 1.17 One Shot Timer (STTMR)

(1) Function _
From the time that input (e1) changes from 0 to 1 until after the preset time T seconds, the output
becomes 1.

(2) Operation
When e1=0—1, BB1=1 after T seconds.
When e1=0, BB1=0.

BB1 |V |

¢ The preset time is stored beforehand in PSET.
(Second units, floating)

—— PSET —

* The execution time (AT) is stored beforehand in SD1500.
(Second units, floating)

¢ The following temporary register is used for timer processing.
(Set the initial value status to 0.)

BUF +0 | Count initial flag — 0: No count
PSET/AT value 1: Counting

-

¥
+2

(3) Development method |

The following sequence was achieved. - <D>
Circuit ) ‘ . List
el LD el
— = Ixo [BUF &/ T PSET | SD1500 | BUF+1H MPS
AND= KO BUF
INT E PSET SD1500 BUF+1
INT  BUF+1
MOV K1 BUF
MPP
<> | K0 [BUF DEC [ BUF+1 ] AND<> KO BUF
BB1 DEC  BUF+1
Hb———[-TxoTBUri}—{SerlBBHAND BB1
el AND> = KO BUF+1
____/H’ RST SET BB1
LDl et
RST RST BUF
RST BBi1
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(4) Example
Example program for the following arrangement.
11Input (e1) RO.0
Output (BB1) R1.0
Preset value (BW) R2, R3
Buffer (BUF) R4 to R6
Circuit List
RO. 0 ’ LD RO.0
— 1 =1Ko[ Re {5 R2 | 501500 | R5 H MPS
AND= KO0 R4
INTT Rs | R5s HE/ R2 SD1500 R5
INT RS RS5
MOV Ki] R4 HH MOV Ki R4
MPP
[<>TKo [ R4 . AND< > KO R4
' R1.0 . DEC RS
~ b————{>=TKo [ {SET[RI.OHAND R0
Ro. 0 . AND> = KO R5
—AF : » [RST[ M4 HSET R1.0
DI  R0.0
RST R4
RST R1.0
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Appendix 1.18 Analog Switch (ASW)

(1) Function
The input value E1 and E2 are selected using the switching signal e1 status and then output.

{2) Operation
" The following is output.

el Qutput (BW) | Output (BB)
0 E1 0
1 E2 1

(3) Development method
The following sequence was achieved.
Circuit » List
SM400

— | {Emov LD el

EMOV E1 BW
Ve

—BB1 > OUT BB1

: INV

7 . EMOV] E2[BWH EMOV E2 BW

(4) Example
Example program for the following arrangement. -
Input bit (e1) RO.0
Input word (E1) R1, R2
Input word (E1) R3, R4
Block memory (BW) R100, R101
Block bit (BB1) R101.0
Circuit List
SM400
— | LD R0.0
: EMOV R1 R100
-—<R101.0 > OUT R101.0
INV
< EMOV] R3[R100 H EMOV R3 R100
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Appendix 2 Loop Tag Memory List

The highlighted areas are recorded in the Application PID Instruction Edition.

Loop Tag Memory List
instruction used | Offset| Item Name Settir:g'/]ztgrage
+0 —_— — —
1 | MODE*' |Operation mode 0 to FFFFH
2 —_ —_ —_
3 | AM*' [Alarm 0 to FFFFH
4 INH*' | Alarm detection prohibition 0 to FFFFH
5 — ’ _ —
6 —_ — —_
7 J— —_— p—
8 -— — —_—
9 —_— —_— —_—
S. PHPL 10 PV Process value -5to 105
11
S.0uUT1 12 MV [Manipulated value -10to 110
13
S.PID/S. SPI 14 SV  |Setvalue (RL) to (RH)
15 -5t0 105
S.PID/S. SPI 16 bv Deviation -110fo 110 -
17
S.0UT1 18 MH MV upper limit value -10to 110
19
S.0uUT1 20 ML MYV lower limit value -10to 110
21 .
S. PHPL 22 RH Engineering value upper limit ' 1-999999 to 999999
23
S.PHPL 24 RL Engineering value lower limit -998999 to 999999
25
S.PHPL 26 PH Upper limit alarm value (RL) to (RH)
27 (PL)<(PH)
S. PHPL 28 PL Lower limit alarm value (RL) to (RH)
29 (PL)<(PH)
S.PHPL 30 HH Upper upper limit alarm value (RL) to (RH)
31 (PH)<(HH)
S.PHPL 32 LL Lower lower limit alarm value (RL) to (RH)
33 (LL)<(PL)
34 — — —
35
36 _ _
37 -
S.IN 38 o Filter coefficient Otot
39
S. PHPL 40 HS Upper lower limit alarm hysteresis |0 to 999999
41
S. PHPL 42 CTIM [Change rate alarm check time 0 to 999999
43
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¢ The *1MODE, ALM, and INH are used in common for all instruction.
» The *2's 1 uses the same value for the S.PID instruction and S.0UT instruction and for the S.SPI [

instruction and S.OUT1 instruction.

Appendix MELSEC QnA
Instruction used | Offset| Iltem Name SettirrlagI/‘sétgrage Unit Data storage

S. PHPL 4 . DPL |Change rate alarm value 0to 100 _
45 ,

S. PID/S. SPI 46 CT/ST |Control time/operation time 0 to 999999 sec
47

S.0UT1 48 DML |MV change rate 0to 100 %
49 .

S. PID/S. SPI 50 DVL |Change rate control value 0to 100 %
51

S. PID/S. SPI 52 P Gain 0 to 999999
53

S. PID/S. SPI 54 I Integral time 0 to 999999 sec

S.OUT1/S.0UT1 55 _

S. PID/S. SPI 56 | D/STHT |Derivative time, sample time 0 to 999999 sec
57

.S. PID/S. SPI 58 GW  |Gap width 010 100 %
59 ,

S. PID/S. SPI 60 GG |Gapgain 0 to 999999
61 -
Key Points
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Loop Tag Memory List
Instruction used | Offiset| Item Name Settirrmgr/‘ztgrage Unit : Data storage
SIPD SBPI
+0 — —_ — — — -
1 | MODE*! |Operation mode 0 to FFFFH — U U
2 —_ —— f— —_— —— —_
3 | Am' [Alarm |0 to FFFFH — onu on
4 | INH*' |Alarm detection prohibition 0 to FFFFH - U U
5 —_ p— — — —_ —
6 J— —_ —_ J— — —
7 p— f— f— — J— —
8 —_ —_— —_ -— — —
9 —_ —_ p— —_— —_ -—
S. PHPL 10 PV Process value -5 10 105 % o o
11 .
S.0uUT1 12 MV  |Manipulated value -10to 110 % o o
13
S.IPD/S. BPI 14 SV  |Setvalue (RL) to (RH) — o o]
15 -5t0105 % U U
S.IPD/S. BPI 16 Y Deviation -110to0 110 % o o
17
S.0OUT1 18 MH MV upper limit value -10to 110 9 U U
19
S.0UT1 20 ML MV lower limit value <1010 110 % U U -
21 ‘
S.PHPL 22 RH Engineering value upper limit -999999 to 999999 _ U U
23
S.PHPL 24 RL Engineering value lower limit -999999 to 999999 _ U U
25
S.PHPL 26 PH Upper limit alarm value (RL) to (RH) _ U U
27 (PL)<(PH)
S.PHPL 28 PL  |Lower limit alarm value (RL) to (RH) _ U U
29 (PL)<(PH)
S.PHPL 30 HH Upper upper limit alarm value (RL) to (RH) _ U U
31 : (PH)<(HH)
S. PHPL 32 LL Lower lower limit alarm value (RL) to (RH) _ U U
33 (LL)s(PL)
34 — — : —
o — — —
36 _ _
a7 B B B B
S.IN 38 o [Filter coefficient Oto1 - U U
39
S.PHPL 40 HS Upper lower limit alarm hysteresis |0 to 999999 _ U U
41
S.PHPL 42 CTIM |Change rate alarm check time 0 to 999999 sec U U
43
S. PHPL 44 DPL |Change rate alarm value 0to 100 _ U U
45 ‘
S.IPD/S. BPI 46 CT/ST [Control time/operation time 0 to 999999 sec U U
47 (Set CT) (Set CT)
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instruction used |Offset| Hem . Name Settir:agllfgtgrage Unit - Data storage
. SIPD SBPI
S.0UT1 48 DML |MV change rate 0to 100 % U U
49
S.IPD/S. BPI 50 DVL |Change rate control value 0to 100 % U U
51 :
S.PD/S. BRI 52 - P |Gain 010 999999 u o U
53
S.IPD/S. BPI 54 1 Integral time 0 to 999999
: . sec U U
S.0UT1/S.OUT1 55
S.IPD/S. BPI 56 D/SDV |Derivative time, DV total value 0 to 999999 sec U U
57 (Set D) (Set SDV)
S.IPD/S. BPI 58 GW  |Gap width 0to 100 % U U
59 _ »
S.IPD/S. BPI 60 GG Gap gain . 0 to 999999 - U U
61
Key Points
¢ The *1MODE, ALM, and INH are used in common for all instruction.
o The *2's 1 uses the same value for the S.IPD instruction and S.QUT instruction and for the S.BPI
instruction and S.OUT1 instruction. -
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Loop Tag Memory List
Instruction used | Offset|  tem Name Settir:gésgtgrage Unit Data storage
SMOUT - SMONI
+0 — } —_- —_ —_ — —_—
1 | MODE*' |Operation mode 0 to FFFFu - U U
2 —_ — _ — —_ —_
3 | AM! [Alam 0 to FFFFy — on on
4 INH*' | Alarm detection prohibition 0 to FFFFH — U U
5 —_— — — — — —
6 —_ — — — — —
7 — — — — p— J—
8 —_— — J— — — —_
9 —_— —_— J— J— J— —_—
S. PHPL 10 PV Process value -6 to 105 % _ o
: 1
S.MOUT 12 MV " |Manipulated value -10t0 110 % o _
13
14
15
16 _ _
17
18 _
19
20 -
21
S. PHPL 22 RH Engineering value upper limit -999999 to 999999 _ _ U
23
S.PHPL 24 RL Engineering value lower limit -999999 to 999999 _ _ U
25
S.PHPL 26 PH Upper limit alarm value (RL) to (RH) _ _ U
27 , (PL)<(PH)
S. PHPL 28 PL Lower limit alarm value (RL) to (RH) _ _ U
29 (PL)<(PH)
S. PHPL 30 HH Upper upper limit alarm value (RL) to (RH) _ _ U
31 _ {PH)$(HH)
S.PHPL 32 LL Lower lower limit alarm value (RL) to (RH) _ _ U
33 ) (LL)<(PL)
34 _ _ .
o — — — -
36 _
37 - o - - -
S.IN 38 a  [Filter cosfficient Oto1 _ _ u
39
S.PHPL 40 HS Upper lower limit alarm hysteresis |0 to 999999 _ _ U
41
S. PHPL 42 CTIM [Change rate alarm check time 0 to 999999 sec _ U
43 _
S. PHPL 44 DPL  |Change rate alarm value 0to 100 _ _ U
45
46
47 o -
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Setting/storage Uniit Data storage
range SMOUT SMONI

Instruction used - | Offset ltem Name

48
49
50
51
52
53

55
56
57
58
59
60
61

Key Points

» The *1MODE, ALM, and INH are used in common for all instruction.
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Loop Tag Memory List _
Instruction used | Offset| Item Name Setﬁ?agr{'sgtgrage Unit Data storage
SMVM SPIDP
+0 — - C—- —_ - -
1 | MODE*' |Operation mode 0 to FFFFH — u U
2 —_— — ——— [— — —
3 | A [Alarm 0 to FFFFy — on on
4 INH*'  [Alarm detection prohibition 0 to FFFFH —_ U U
5 — - — — — —
6 J— — — — p— —
7 J— — — — J— —_—
8 — —_— pu— — —_— —_
9 — . — —_ — - —_
S. PHPL 10 PV Process value -5to 105 % o 0
11
S.MOUT/S.PIDP | 12 MV [Manipulated value -10t0 110 % o o
13
S.PIDP 14 SV |Set value (RL) to (RH) — — (o]
15 -51t0 105 % - u
S.PIDP 16 Dv Deviation -110to0 110 % _ o
17
S. PIDP 18 MH MV upper limit value -10to 110
% u u
19
S.PIDP 20 ML MV lower limit value -10to 110 % U u -
21
S.PHPL 22 RH Engineering value upper limit -999999 to 999999 _ U U
23 ' ,
S.PHPL 24 RL Engineering value lower limit -999999 to 999999 _ U U
. 5 .
S. PHPL 26 PH Upper limit alarm value (RL) to (RH) _ U U
27 (PL)<(PH)
S.PHPL 28 PL Lower limit alarm value (RL) to (RH) _ U U
29 (PL)<(PH)
S.PHPL 30 HH Upper upper limit alarm value (RL) to (RH) _ U U
31 (PH)S(HH)
S. PHPL 32 LL Lower lower limit alarm value (RL) to (RH) _ U U
33 (LL)<(PL)
34 — —
o — - —_ —
36
37 - - - o - -
S.IN 38 o Filter coefficient Oto1 _ U U
39
S. PHPL 40 HS Upper lower limit alarm hysteresis |0 to 999999 _ U U
) 41
S. PHPL 42 CTIM  |Change rate alarm check time 0 to 999999
sec U U
43
S. PHPL 44 DPL  |Change rate alarm value 0to 100 _ U U
45
S.PIDP 46 CT Control time 0 to 999999
. 47 sec - U
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instruction used |Offset| Hem Name Seﬁrr]agr/‘stgrage Unit Data storage
9 SMVM SPIDP
S. PIDP 48 DML |MV change rate Oto 100 % _ U
49 ,
S.PIDP 50 DVL |Change rate control value 0to 100 % U
b —
51
S.PIDP 52 P Gain 0 to 999999 _ U
53
S.PIDP 54 | Integral time 0 to 999999
sec S — U
: 55
S.PIDP 56 D Derivative time 0 to 999999
. sec — U
57
S.PIDP 58 GW  |Gap width . 0to 100 % _ U
59
S.PIDP 60 GG |Gapgain 0 to 999999 _ _ U
61
Key Points
¢ The *1MODE, ALM, and INH are used in common for all instruction.
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Loop Tag Memory List
Instruction used | Offset| Item Name Settir:agésgtte)rage Unit Data storage
SONF2 SONF3
+0 — - — — - —_
1 | MODE*' |Operation mode 0 to FFFFH — u U
2 —_— —_— f— -— f— .
3 ALM*' [Alarm 0 to FFFFH — o/U o/
4 INH*'  |Alarm detection prohibition 0to FFFFH — U U
5. — —— —_ — — —
6 —_— —_— N J— p— —
7 —_— —_— —_ N — —
8 —_— p— p— f— J— —
9 — — —_— — —_ —_
S. PHPL 10 PV |Process value -510 105 % o. 0
) "
S. ONF2/S. ONF3 12 MV |Manipulated value -10to 110 % o o
13
S.ONF2/S.ONF3 | 14 SV |Setvalue (RL) to (RH) — U u
15 . -5 to 105 % (o} O
S.ONF2/S.ONF3 | 16 DV Deviation -110to 110 %
| 17
S.ONF2/S.ONF3 | 18 HSO |Hysteresis O 0 to 999999 _ U U
19
S.ONF3 20 HS1 |Hysteresis 2 0 to 999999 _ _ u -
21
S. PHPL 22 RH Engineering value upper limit -999999 to 999999 _ U U
23
S. PHPL 24 RL Engineering value lower limit -999999 to 999999 _ U U
25
S. PHPL 26 PH Up;ier limit alarm value (RL) to (RH) _ U U
27 ) (PL)<(PH)
S. PHPL 28 PL Lower limit alarm value (RL) to (RH) _ U U
29 (PL)<(PH)
S. PHPL 30 HH Upper upper limit alarm value (RL) to (RH) _ U U
31 ‘ (PH)(HH)
|S. PHPL 32 LL Lower lower limit alarm value (RL) to (RH) _ U U
33 (LL)<(PL)
34
o —_ — - — — -
36 — —
a7 ‘ - - - -
S.IN 38 o Filter coefficient Oto1 _ U U
39
S.PHPL 40 HS Upper lower limit alarm hysteresis |0 to 999999 _ U U
41
S.PHPL 42 CTIM |Change rate alarm check time 0 to 999999 sec U U
43
S.PHPL 44 DPL |Change rate alarm value 0to 100 _ U U
45 .
S. ONF2/S. ONF3 46 CT Control time 0 to 999999
47 sec U u
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Key Points

o The *1MODE, ALM, and INH are used in common for all instruction.
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Loop Tag Memory List
instruction used | Offset{ Item Name Sethrr\agr/‘sgtgrage Unit Dat::g;age
+0 — - —. — —
1 | MODE*' |Operation mode 0 to FFFFH — U
2 — — — — —_
3 | Am' [Alarm 0 to FFFFH - onu
4 | INH*' |Alarm detection prohibition 0 to FFFFH —_ U
5 —_— — — — J—
6 — —_— J— —— —_—
7 — p— — — —
8 —-— — pa— —_— ——
9 J— J— — —— J—
S.PGS 10 PTNO [Operation constant number of breakpoints |0 to 65635 — U
1 —_ —_ —_ —_ U
S.PGS 12 MV |Manipulated value -10t0 110 % 0
13 _ :
S.PGS 14 SV |Setvalue 0 to 999999 . U
15
S.PGS 16 TYPE |Operation type 0 to 65635 — u
17 - = - - —
S.PGS 18 MH  |MV upper limit value -10t0 110 % U
19
S.PGS 20 ML MV lower limit value -10to 110 ‘ % U -
21
S.PGS 22 SV1  |SV sampling value 1 0 to 999999 _ U
23
S.PGS 24 SV2 |8V sampling value 2 0 to 999999 _ U
25
S.PGS 26 SV3 |SV.sampling value 3 0 to 999999 _ U
27
S.PGS 28 8V4 ISV sampling value 4 0 to 999999 _ U
29
S.PGS 30 8V5  |SV sampling value 5 0 to 999999 _ U
31
S.PGS 32 své [sv sampling value 6 0 t0-999999 _ U
33
S.PGS 34 SV7  |SV sampling value 7 0 to 999999 _ U
35
S.PGS 36 Sv8 |SV sampling value 8 0 to 999999 _ U
37
S.PGS 38 8V9  |SV sampling value 9 0 to 999999 _ U
39
S.PGS 40 SV10 |SV sampling value 10 0 to 999999 _ U
41
S.PGS 42 | SV11 |8V sampling value 11 0 fo 999999 . U '
43
S.PGS 44 8V12 |8V sampling value 12 0 to 999999 _ U
45
S.PGS 46 SV13 |8V sampling value 13 0 to 999999 _ U
47
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Instruction used | Offset| Item Name Seﬂi%zgrage Unit Dat::;o;age
S.PGS 48 SV14 |SV sampling value 14 0 to 999999 _ U
49
S.PGS - 60 SV15 |SV sampling value 15 0 to 999999 _ U
51
S.PGS 52 SV16 |SV sampling value 16 0 to 999999 _ U
v 53
S. PGS - 54 MV1 MV sampling value 1 -10t0 110 % o
55
S.PGS 56 MV2  |MV sampling value 2 -10t0 110 % o
‘ 57
to fo to to to to to
S. PGS 82 MV15 |MV sampling value 15 -10to 110 % o
. 83
S.PGS 84 MV16 |MV sampling value 16 -10t0 110 % 0]
85
Key Points

e The *1MODE, ALM, and INH are used in common for all instruction.
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Loop Tag Memory List
Instruction used [ Offset| Item Name Settir:g’%tg rage | unit Datassst;rage
+0 —_ — — — -
1 | MODE*' |Operation mode 0 to FFFFH — u
2 —_— J— — J— ——
3 | Am' [Aarm 0 to FFFFH - o
4 INH*' | Alarm detection prohibition 0 to FFFFH — U
5 —_— ——— —— —— —_—
6 —_— — — J— —_—
7 J— —_— —_ —_— f—
8 f— —_ —_ —_— —
9 —_— —_— pa— —_ f—
S. PHPL 10 PV Process value -510 105 % o
1
S.0uUT2 12 MV Manipulated value -10to 110 % 0
13
SR :: SPR  (Setvalue -999999 10 999999 | — u
S.R 16 BIAS |Bias -999999 to 999999 _ U
17
S.0UT2 18 MH MV upper limit value -1010 110 % U
19 .
S.0uT2 20 ML MV lower limit value -10to 110 % U -
21
S. PHPL 22 RH Engineering value upper limit -999999 to 999999 _ U
23 '
S. PHPL 24 RL Engineering value lower limit -999999 to 999999 _ U
25 )
S. PHPL 26 PH Upper limit alarm value (RL) to (RH) _ U
27 (PL)<(PH)
S. PHPL 28 PL Lower limit alarm value (RL) to (RH) _ U
29 (PL)<(PH) :
S.PHPL 30 HH Upper upper limit alarm value (RL) to (RH) _ U
31 (PH)<(HH)
S. PHPL 32 LL Lower lower limit alarm value (RL) to (RH) _ U
33 ' (LL)<(PL)
34 — — —_— ——
o —
36 — —
37 - B o
S.IN 38 o Filter coefficient Oto1 _ U
39
S. PHPL 40 HS Upper lower limit alarm hysteresis 0 to 999999 _ U
41
S.PHPL 42 CTIM [Change rate alarm check time 0 to 999999 sec U
43
S.PHPL 44 DPL |Change rate alarm value 0to 100 - U
45
S.R 46 CcT Control time 0 to 999999
a7 sec u
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Instruction used | Offset ltem Name Setti?g/nztgrage Unit Datassst;rage
S.0UT2 48 DML |MV change rate 0to 100 % U
49
S.R 50 DR Change rate upper limit 0 to 999999 _ U
51
S.R 52 RMAX | Ratio upper limit -999999 to 999999 _ U
53
S.R 54 RMIN [Ratio lower limit -999999 to 999999 _ U
55
S.R 56 Rn Ratio current value -999999 to 999999 _ o
‘ 57
Key Points
» The *1MODE, ALM, and INH are used in common for all instruction.
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Appendix 3 Operation Processing Time

Following is an example processing time when the actual numeric values are entered into the instruction
operation constants in loop tag memories.

Loop type: SSPI

Instruction used:S. IN, S. PHPL, S. SPI, S. OUT1

S.IN instruction operation constant

ltem name ltem Number
Engineering value conversion upper limit EMAX E100
Engineering value conversion lower limit EMIN EO
Input upper limit NMAX - E100
Input lower limit NMIN EO
Upper limit side range error occurrence HH "E95
Upper limit side range error return H E80
Lower limit side range error retumn L E20
Lower limit side range error occurrence LL ES

There is no operation constant for S.PHPL

S.SP! instruction operation constant

ltem name . Item Number
Deviation size alarm hysteresis DVLS - E4
Reverse action, forward action PN KO
Trucking bit ' _ TRK Ko a
Set value pattern . 4 SVPTN K3

S.0UT1 instruction operation constant

ltem name ltem Number
Input upper limit ' NMAX E100
Input lower limit NMIN EO
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Loop Tag Merhory

Offset ltem Lower limit Upper limit Number
+0 FUNC 0 15

+1 MODE 0 HFFFF H10
+2 MDIH 0 HFFFF

+3 ALM .0 HFFFF Ho
+4 INH 0 HFFFF Ho
+5 ALML 0 HFFFF

+6 CTNO 0 32

+7 CTFN 0 HFFFF

+8 UNIT 0 127

+9 N . 0 4

+10 PV RL* (RH*) RL* (RH") EO
+12 MV -10 110 EO
+14 5\ RL* (RH*) RH* (RL") E55
+16 DV 110 110 - E7
+18 MH -10 110 E100
+20 ML ' -10 " 110 Eo
+22 RH -999999 999999 E100
+24 ' RL -999999 999999 EO
+26 PH RL* (RH") RH* (RL*) E80
+28 PL RL* (RH") RH* (RL*) E20
+30 HH RL* (RH*) RL* (RH") E90
+32 LL RL* (RH*) RL* (RH*) E10 _
+34 SH RL* (RH) RL* (RH*)

+36 SL RL* (RH*) RL* (RH*)

+38 o 0 1 EO
+40 HS 0 999999 E3
+42 CTIM 0 999999 E8
+44 DPL 0 100 E30
+46 ST 0 999999 E1
+48 DML 0 100 E100
+50 DVL 0 100 E25 )
+52 P 0 999999 E3
+54 I 0 999999 ES
+56 STHT 0 999999 E5
+58 GW 0 _ 100 E15
+60 GG 0 999999 E2
+62 MVP FMIN FMAX E0.25

Instruction processing times

S.IN 204.38us
S. PHPL 437.79us
S.SPI 92.54s
S.0UT1 227.94ps

The SSPI loop type processing time is 962.65 microseconds.

Appendix-40



Appehdix

MELSEC QnA

- Loop type: SR

Instruction used:S. IN, S. PHPL, S. R, S.OUT2

S.IN instruction operation constant

ltem name Iltem Number
Engineering value conversion upper limit EMAX E100
Engineering value conversion lower limit EMIN EO
Input upper limit ' NMAX E100
Input lower limit NMIN EO
Upper limit side range error occurrence HH E95
Upper limit side range error return H E80
Lower limit side range error return L E20
Lower limit side range error occurrence LL E5
There is no operation constant for S.PHPL
S.R instruction operation constant
_ltem name ltem Number
Trucking bit TRK HO
Set value pattern SVPTN H2
§.0UT1 instruction operation constant
ltem name ltem Number
Input upper limit NMAX E100
Input lower limit NMIN EO
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Loop Tag Memory _
Offset ltem Lower limit Upper limit Number
+0 FUNC 0 15
+1 MODE 0 HFFFF H20
+2 MDIH 0 HFFFF
+3 ALM 0 HFFFF HO
+4 INH 0 HFFFF HO
+5 ALML 0 HFFFF
+6 CTNO 0 32
47 CTFN 0 HFFFF
+8 UNIT 0 127
+9 N 0 4
+10 PV RL*(RHY) | RH*(RLY) EO0
+12 MV -10 110 E34
+14 SPR FMIN FMAX EO
+16 BIAS -999999 999999 E28.75
+18 MH -10 110 E31
+20 ML -10 110 E29
+22 RH -999999 999999 E100
+24 RL -999999 999999 EO
+26 PH RL* (RH*) RH* (RL*) E80
+28 PL RL* (RH*) RH* (RL*) E20
+30 HH RL* (RH*) RL* (RH*) E90
+32 LL RL* (RH") RL* (RH*) E10 -
+34 SH FMIN FMAX
+36 SL FMIN FMAX
+38 o 0 1 EO
+40 - HS 0 999999 E3
+42 CTIM 0 999999 E8
+44 DPL 0 100 E30
+46 CT 0 999999 E1
+48 DML 0 100 E4
+50 DR 0 999999 ES
+62 RMAX -999999 999999 E120
+54 RMIN -999999 999999 E20
+56 (Rn) FMIN FMAX E20

Instruction processing times

S.IN 204.38ys
S. PHPL 437.79s
S.R 208.29us
S.0UT2 144.80ps

The SR loop type processing time is 995.26 microseconds.
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Loop type: SONF3
Instruction used:S. IN, S. PHPL, S. ONF3

S.IN instruction operation constant

ltem name ltem Number
Engineering value conversion upper limit EMAX E100°
Engineering value conversion lower limit EMIN EO
Input upper limit NMAX E100
Input lower limit NMIN EO
Upper limit side range error occurrence HH E95
Upper limit side range error return H E80
Lower limit side range error return L E20
Lower limit side range error occurrence LL ES
There is no operation constant for S.PHPL
S.ONF3 instruction operation constant
ltem name ltem Number
Reverse action, forward action PN HO
Trucking bit TRK H1
Set value pattern SVPTN H2
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Loop Tag Memory
Offset ltem ~ Lower limit Upper limit Number
+0 FUNC 0 15
+1 MODE 0 HFFFF H10
+2 MDIH 0 HFFFF
+3 ALM 0 HFFFF "Ho
+4 INH 0 - HFFFF HO
+5 ALML 0 HFFFF
+6 CTNO 0 32
+7 CTFN 0 HFFFF
+8 UNIT 0 127
+9 N -0 4
+10 PV RL* (RH*) RH* (RL*) EO
+12 Mv -10 110 EO
+14 sV FMIN FMAX E-60
+16 bv FMIN FMAX EO
+18 HSO 0 999999 E4
+20 HS1 0 999999 E10
+22 RH -999999 999999 E100
+24 RL -999999 999999 EO
+26 PH RL* (RH*) RH* (RL*) E80
+28 PL RL* (RH*) RH* (RL*) E20
+30 HH RL* (RH*) RL* (RH*) E90
+32 LL RL* (RH*) RL* (RH*) E10
+34 "SH "RL* (RH*) RH* (RL*)
+36 SL RL* (RH*) RH* (RL*)
+38 o 0 1 EO
+40 HS 0 999999 E3
+42 CTIM 0 999999 E8
+44 DPL 0 100 E30
+46 CT 0 999999 E1

Instruction processing times

204.38us

437.79us

231.99us

The SR loop type processing time is 874.16 microseconds.

S.IN
S. PHPL
S.ONF3
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