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Introduction

Thank you for purchasing the Mitsubishi General Pumpose 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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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.

Iﬂelated manuals

Manuai Name (Mgggfw&)
Q4ARCPU Programming Manual (Application PID Edition)
This manual explains the programming methods and device names, efc., required to create a program to 1B-66695
conduct application PID control using process control instructions. (13JF52)
(Sold separately)
Q4ARCPU User's Manual (Detailed Edition)
This manual explains the items relating to the Q4ARCPU performance, functions, and handiing and the bus 1B-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) 1B-66623
This manual explains the offline functions such as the SWOIVD-GPPQ program creation method, print out (134F12)
method, and file maintenance. : (Included in packaging)
Type SWOIVD-GPPQ GPP Software package OPERATING MANUAL (Online) |B-66624
This manual explains the online functions such as SWO0IVD-GPPQ monitor method and debugging method. (13JF13)
(Included in packaging)
SWONX-GPPQ GPP Software package OPERATING MANUAL (SFC) 1B-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.

¢ QnACPU Programming Manual (Basic Edition)

¢ QnACPU Programming Manual (Common Instruction Edition)

¢ QnACPU Programming Manua! (Special Function Module Edition)

¢ QnACPU Programming Manual (PID Control Instruction Edition)

o 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 Manua! (Basic Edition) and
(Common Instruction Edition) to gain a basic knowledge of this product.

QnACPU
Programmin
Manual ¢ This manual expiains the programs,
(Basic Edition) I/O processing, and device names that
can be executed by the QnACPU.
Q4ARCPU QnACPU QnACPU 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 manuai explains
the instructions conducted | differential) the instructions other  the instructions used by the AD57 commands  the instructions used to  SFC.
by application PID control thanthose shown the special function used to control conduct PID control
atright. modules (A71QC24 the AD57 and ADS8.  (Complete differentials).
and AJ71PT32-S3, etc).
This manual
| QIABCELL. .. .
Programming
Ménual
stricon Edition)

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



1. General Description

MELSEC QnA

1 General Description

This manual explains the process control instructions used to conduct application PID control 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 reai 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 contrel |-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

Process control instruction
"] (Square root extraction f~"""""
operation ingtruction)

Process control instruction
(PID operation instruction)

S.8QR
instruction

S. PID instruction

——————1  Operation constant setting |~

Normally ON
—F————1ssSaR RO R100 R200 SD1506
———{emov R100 R0 H

(—————{  Loop tag memory setting H

———— | Operation constant setting H

K10
xa
---------------------- — To
T0
] f— {emov E1  sD15001
Normally ON

— ——— s.PID R20 R140 R240 R100 R1000 H

PID control | is recorded in the Application PID Control Edition.

1-1
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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 aiso be used
as a differential pressure flow meter linearalizer.

@ Regulator
[ o/

Y

FE flow meter

Liquid
]

Diaphragm valve

(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

bv f DV ?

[= =]

<+—— PID
Operation s} PI Operation
quantity quantity PID

— Timet

For complete differential For incomplete differential

Time t
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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 MV

INPUT! —~{ S IN_|={S. PHeL}o{ 8 PID -5 OUT: |-o-OUTRUT

PIDP control seT sv Used for general PID control. (Position type)
(SPIDP) Conducts PID control for each control time.

PV

INPUT1 —] 5.IN_ s, PHPL}={ 5. PIOP|————s-OUTPUT

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
INPUTY =] S.IN_J={s. PHPL}=] 5. 8PI 5. ouT1 }=-0uTPUT |only the control execution time for each control time
and after that the output is held constant.
I-PD control SET sV This method is used when you want to solely respond
(SIPD) without applying a shock to the operation terminal or
oy process when changing the set value.
INPUT{ —=1 8, IN 1S PHPL}>{ 5.1PD |-»lS. OUT1 |- OUTPUT
Blend Pl control SET sV This is used in processes where the control value can
(SBPI1) be held constant for a long period of time when it is all
I right if it vibrates for a short period of tie.
INPUT1 == §.IN S. PHPL e S.BPI |~e~S. OUT [+ OUTPUT
Percentage control SET sv This is used to make it so that a control value is always
(SR) kept at a constant ratio with another change value and
Y the prc|>oess whereby a set value is subject to change
control to keep it at a constant ration with another
NPUT | S.IN_ oS PHPL|o{ S R |{8 OUTH}+-OUTPUT | chance value s called ratio control and this is used 1o
contro! 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 | ST sV MV This uses air positive and negative to tum the
(SONF2) manipulated value on and off and is the easiest
PV operation to use during control operation. For example,
INPUT =] 5.1 J-eJ5. PHPLI={ 5. ONF2 outpu | @ bimetal thermostat uses orvoff operation.
3 position on/off control | ger sv MY Because the 3 position on/off operation can control the
(SONF3) process value by outputting 3 range signals, it can
PV suppress rapid manipulated value changes.
INPUT1 =] S.IN_ IS, PHPL [ 5. ONFS————-OUTPUT
Program sefter W This is output in accordance with the previously set set
(SPGS) value time change.
S. PGS '[ ouTPUT
Manual output This manually operates the operation terminal
(SMOUT) MY adjustment.
S. MOUT QUTPUT
Monitor This inputs the process value and detects process
(SMON1) L errors such as upper and lower limit alarms.

R g U vy BN

Manuai output with
monitor

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

(SMWM) INPUTT == S.IN S. PHPL +1S. MOUT] OUTPUT
Selector This is used to select signals.
(SSEL) OUTPUT

INPUT
INpuT2 —| S-SEL

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.0UT1  S.0uUT2 S.MOUT

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

S.R S.PiID S.IPD  S.BPI S.8PI 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 value)
/ \ Trucking

PV1 (Set value)__i S.IN S. PHPL S. PID S. OUT1 Et
Loop 0 )—.

Loop 1
PV2 (Set value) —fs. N SPHPL  S.PD S ouﬂ— P
oo tag memory | MY
w (Manipulated vaiue)™
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.

S. SEL

Operation constant

Tracking bit §+4 0— OFF
Setvaluepatem  +5 1}ol1]o]o 1—=ON

Input value selection —0: E1 is selected.
1: E2 is selected.

Imput value (X1) usage = 0: E1 is being used.
1: E1 is not used.

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

Input pattemn (X1) = 0: E1 is the first MV.
1: E1is not the first MV.

Input pattem (X2)=e 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 1/0 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

Classitication | Instruction code Symbol Function B e | Bl
/O control instruction S.0UT2 —[s.ourz [st1]p1]s2[D2|H | Output processing 2 with mode switching 8 5-1
\ /V
® ® ® ® ® ®

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

—s.our2  |st]p {slz | b2

|—> 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.

3-1
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3.2 /O Control Instructions

Table 3.2 /O instructions

Basic

Classification '“fg"rf;‘f’n Symbol Function number of EXD&:Z%“""
steps
0 control s.0UT2 5o Isi[oisefoeH | QP Processing -2 with mode 8 5-1
S. MOUT —{Swour_[s1[o1]s2[ o2 |Manual output 8 55
3.3 Control Operation Instructions
Table 3.3 Control Operation Instructions
Classification Insstirgu:;ilon Symbol Function nu%aé):ei;r: of Exp;:g:tion
Control S.R sr [s1]p1[s2[oe[ssH | Ratio 7 5-8
operation
nstruction S. PIDP {s.rop__ [si]o1]s2[o2[ssH | Posttion type PID 9 513
8. SP —{s.sp_[st]o1][s2[oe[ssH | Sample P control 9 5-20
S.IPD —{sipo__ [st]ot]s2[o2[ssH | I-PD control 9 5-26
S. BP| ~{ 5.8 [st]o1]s2]2[s3H | Blend Pi control 9 5-32
S.HS —s.Hs __ [s1[pi1]se[p2jH | High selector 7 5-38
s.Ls —{sis~ T[stJorfse[oeH | Low selector 7 5-40
S. MID —{s.asw__[st[p1]s2[p2H | Middie value selection 8 5-42
S.AVE —{save _ |st]o1]se] Dﬂ—i Average value 8 5-44
S. LIMT ~[s.umt__Tst]o1]se[p2H | Upper and lower limit limiter 8 5-46
S. VLMT1 ~{s.vurt_Js1]ot[se[02]4 | variation rate limiter 1 9 5-48
S. VLMT2 ~[s.vMr2_[s1]o1]s2[o2H | Variation rate limiter 2 9 5-50
8. ONF2 - S.onF2__ [s1]D1[s2]02[s3 H 2 position on/off 9 5-52
S. ONF3 ~{s.onrs__ [st]o1]s2]p2[ssH | 8 position orvoff 8 5-57
S. DBND ~{soeno__[s1]D1[s2[beH | Dead Band 8 5-63
8. PGS —{s.pas_ [st[ot[s2]p2H | Program setter 8 5-65
S. SEL Isse. [st[or][s2[o2[ssH | Loop selector 8 5-69
S. BUMP —{s.Bump_ [s1]p1[s2[02H | Bumpless transfer 8 5-74
S. AMR ~{saur_ TstTot[s2[o2H | Analog memory 8 576

3-2
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3.4 Correction Operation Instruction

Table 3.4 Correction operation instruction

Basic

Classification '"‘e’stig’rfgf’" Symbol Function number of Expéggztion
steps
Correction Summation g
operation S. SUM ~{ssum  Ts1]ot]s2]o2H 8 5-78
instruction :
3. TPC Lo oo s]oH Temperature pressure correction 8 5-80
3.5 Arithmetic Operation Instruction
Table 3.5 Arithmetic operation instruction
. Basic ;
Classification I”sstirg”rf;'f’ n Symbol Function number of Exp‘;:r;aenon
steps
Arithmetic - ]
oparaton S.ADD ~{s.ao0 [si]ot]s2]o2H |Addition 8 5-82
instruction
S.suB ~{sss [st]o1]sz[o2H |Subtraction 8 5-84
S. MUL ~smu Tsi]ot]se]oeH |Mutiplication 8 5-86
S.DIV ~{sov__ st[o1]se]ozH |Division 8 5-88
S. SQR —{ssor__ [si]ot[s2[oeH [Square root (v ) 8 5-90
3.6 Comparison Operation Instruction
Table 3.6 Comparison operation instruction
; Basic ;
Classification Insstirgu:;nf n Symbol Function number of Exp;gr;aenon
steps
Comparison o
operation S. > —s> [si[o1]s2[oeH |Compare Greater Than 7 5-92
instruction
S. < ~s.< [s1]o1]s2[p2H |Compare Less Than 7 5-94
S = —s=__ Isi|oi[s2[peH |Compare Equal Than 7 5-96
8. >= —8.>= [s1]p1]sz[o2H |Compare Greater Or Equal 7 5-98
S. <= — 8.« [st1]o1]s2[p2H |Compare Less Or Equal 7 5-100

3-3
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4 How to Read Instructions

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

@ |F—» 5. Process Controf Instruction MELSEC QnA
-
@) — 5 Process Control Instruction
5.1 /O Instructions e
5.1.1 Output Processing With Mode
Usable Devices
Setting Intema) devicos - MELSECNET/10 Special
data (System, user) Filo direct TN tunction |g\dex Constant Other
register ~1  module register Zn
- -3 Word 8it T Word UZNGT
® > = = —T—=
@ = Q - - -
€] = Q = = =
[&) - [@) = - —
, ) (o) () ’
@ > R Stanup point
. soum I }——I (o T T @] @]
Setting data Description Data format
& Input block header addrass Real number
[@) Biock momory haader device Device namo
® ) o T
® Loop tag memory header device Device name
® > ‘Function -
This function has an switching functi jtches the output

" with the operation mode. It reads the E1 (input value), condurts change rate and upper and lower limit
fimiter and output conversion and outputs this to the BW. The ditferences with S.0UT1 are shown below.

1. Because the input value is an MV, addition processing is not conducted. (in OUT1, the input value
becomes AMV) .
~o0 2. Reset wind up processing is not conducted.

MMOMLOOML - NMIN NMAX

" [Chamge rae [ JOWR - i (Ougvae)
3 -wmm rarson
ME;, vt kmiter f=e- B8t (Atamm) .
e 822 (Outot ippor it ataem) 5

fe- B33 (Output lower imit alamm)
s.our2 e B34

51

@ Shows the instruction symbol.

(@ Shows the item No.'in the instruction summary.

® Ois added to devices that can be used by the instruction. The usage classifications for devices that
can be used is shown below.

intemal Special
; . MELSECNET/10 pecia Ind
devices - : : ndex
Device classffications | (System, user) regi“seter direct J f f';‘,lnf}:]on rezglster Constant Other
Bit | Word Bit Word \
FX, FY, |A, VD, R,ZR Y4 Decimal constant P14, U,
S,SM, |SDT, Hexadecimal constant DX, DY, N,
Usable devices X, Y, M, |C,D, Real number constant BL, TR,
) L, FB, |W, SW, Character string constant - |BL\S
SB ST

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

$.

4-1
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5. Process Control Instruction - T MELSEC QnA

(1) Handiing data
(a) Input data
Stores the input value (E1) in@.

O+ 1@+ _EH T ENL ] - Fosing pontceal oumber

(b) Block memory
Tre output value (BW), alarm (BB1), output upper limit value (BB2), output lower limit value
(BB3). and output change rate atarm (B84) are stored in@.
@+2s BB5 to BB16 bits are not used.

@+ 1@+ o[BI ] TEWIL ]~ osing poit o
©+2[ e ) - s
LTI
Unusod Aam (8B1)
Output upper ket valuo (BB2)
Output lower bmit value (883)  0: No elam
Semmne Qutput change rate alaem (BB4) 1: Alarm.

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

ftem name’ ftom Settable rango | Standard value setting
. @+1.@+0|Output change upper limit NMAX -999999-999699 1000
@+3.@+2[Output change lower fimit NMIN -999939~999999 00
(d) Shows the loop tag memory used by ®. .
hom name ftem Settable range | Standard value setting ‘

(@+1]Operation modo MODE FFRFH gy @
©@+3{Atam datection ALM FFFFH 4000H
©)+4{aram detection prohibited INH FFFER ) 4000H
| @+13.@+12|Manipulates value ‘ [ -10-100 00
©9+19.6+18|Qutput upper limit vaiue MR -10-110 1000
@+21.@+20|Output lower limit valuo ML <10-110 0.0
@+49.@+48[Output change uppet limit valuo DMt 0-100 100.0

Error &% .

‘When an overtiow occurs during an operation, (Error code: 4100)
[,
52

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

; it : : Executed once Executed once
\ Execution conditions | Normal execution | Executed duringon | during on during off

Displays the No. of . . .
the explanation page Nothing recorded Nothing recorded Nothing recorded

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

Data format v Description
BIN16 Shows how each BIN 16-bit and word device header No. is handled.
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.

@ " 3: This shows word data.
C—_—3: 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 1O Instructions

5.1.1 Output Processing With Mode Switching

Usable Devices
Setting Intemal devices . ALY Special
data (System, user) reSi"s?er function regl?s(tj::(Zn Constant Other
Bit Word Bit Word
® — o — - —
® — o - _ —
e — 0 — — —
® — C — - —
[ Instruction] [ Execution]
code condition
l Startup point
som [ ——A—{ s 1@ [ ® 1@ & 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 iimit
limiter and output conversion and outputs this to the BW. The differences with S.OUT1 are shown below.

1. Because the input 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
o1 1 |

e Change r:tle, Output —e BW (Output value)
1 —w upper and lower - con ion
My, | imit imiter Version|_. ga1 (Alarm)

— BB2 (Output upper limit alarm)
= BB3 (Output lower limit alarm)
S.ouT? — BB4 (Qutput change rate alarm)
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—S.0UT2 — MELSEC QnA

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

&+ 1.6)+0]

(ENH —I -+« Floating point real number

I

(E1)L

(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 &).
©69+2's BB5 to BB16 bits are not used.

+ 1,+ 0 (BW)H (BW)L -+ Floating point real number
©d+2 LTI L] eine
kﬂ_—J
Unveed Alam (BB1)
L Output upper limit value (BB2)
L—— Output lower limit vaiue (BB3) 0: No alarm

Output change rate alarm (BB4) 1: Alarm

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

ttem 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 €.
Item name tem Settable range Standard value setting
&+1]Operation mode MODE FFFFH 8H

2+3|Alarm detection ALM FFFFH 4000H
©+4 | Alarm detection prohibited INH FFFFH 4000H
€+13, @+12|Manipulated value MV <10 to 100 0.0
©+19, €+18]Output upper limit value MH -10t0 110 100.0
+21, ©+20]|Output lower limit value ML -10to 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 alam:.

F E D ¢C B A 9 8 7 6 5 4 3 2 1 0
s D M| M
P M HopL
ALM A L A | 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
5 A v Mo
INH | R K L ! !
! 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)
(@ The alarm detection (ALM)’s MHA, MLA, and DMLA are made to 0.
(® BB's BB1 1o BB4 is made to 0.
(© 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
SEAis 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-MVISDML 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 alam 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.

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

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

Note 1:

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 alam detection (ALM)'s
MLA and BB3 are made to be 0.
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Error

(d) Output conversion processing
Output conversion conducts the following processing.

NMAX-NMIN ‘i((;g‘w"xwmmw

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

Output conversion processing
|;/

(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 alam
oceurs.

SM1501=0: No hold

SM1501=1: Hold

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



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

5.1.2 Manual Output

Usable Devices
Setting Intemal devices ] MELSECNET/10 Special
data (System, user) reggls?er direct Ji. A\ f;rc\’téta?g regl?stdg:Zn Constant Other
Bit Word Bit Word UL AGIL
® — o - - —
& - 0 — — —
E) - 0 — — —
e — o — — —

() (o)

, Startup point

S. MOUT I | { — { swour | @ | | @ L@J—(

Set data
Setting data Description Data format
[S) Dummy Device Dummy
o 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
i1
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.

®)+1.60+0[ (BWH [ (BW)L | - Floating point real number

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

ltem name ltem Settable range Standard vaiue 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 &®.

Item name ltem Settable range Standard value setting
€2+1|Operation mode MODE FFFFH 8H
©+3|Alarm detection ALM FFFFH 4000H

®+13, @+12|Manipulated value MV -10t0 110 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 [ 5 4 3 2 1 0

p 1))

ALM




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

(2) Processing explanation
(a) Loop STOP processing
When the alamm 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).
(3 BB's BB1to 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
(@ The MV value becomes the contents for the loop tag memory.
® The following output conversion processing is conducted.

Output conversion processing
[;v_—N—-— M inMV+NMIN

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

© Conducts alarm clear processing.

@ When the operation mode is AUT, CAB, CAS, CCB, C8V, LCA, or LCC
(@ The output holds the previous value.

Error
» When an overflow occurs during an operation. (Error code: 4100)
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5.2 Control Operation Instruction

5.2.1 Ratio
Usable Devices
Setting Internal devices ) MELSECNET/10 Special

data (System, user) re;i"seter direct J.... ftr-'uctron regI:;?::(Zn Constant Other

Bit Word Bit Word
B — 0 — - —
) — o — — -
@ - 0 — — -
® — 0 — — —
8 — O — — —

[ Instruction] [ Execution ]
code condition
Startup point

il —( = o lolelele

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 resuits.

BIAS RMIX
RMIN RMAX RAMIN RMAX DR An IRMAX
L | | | il e
Engineering Trucking Change Ratio
E2 ~—» value processing »{ rate limiter —4 operations
(Set value) [conversion

= BW (Output value)

E1
(Process
value

S.R
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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.

@+1.60+0] (E1H | (E1)L | - Ficating point real number

®@+1.@+0[___ (E2H I (E2)L ]+ Floating poirt real number

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

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

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

ltem name Item Seftable range Standard value setting
. . 0: Not trucked
&+0]Trucking bit TRK Oto1 0 1 Trucked
@+1|Set value pattem 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.

o+ [T

Unused Set value usage 0: E2is 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 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, €2+16|Bias BIAS -999999 to 999999 0.0
®@+47, ©@+46]Control time (sec) CcT 0 to 999999 1.0
@+51, @+50|Change rate limit value DR 0 to 999999 100.0
£2+53, @+52|Ratio upper limit value RMAX -999999 to 999989 100.0
€+55, ©@+54|Ratio lower limit value RMIN -999999 to 999999 0.0
@+57, @+56|Ratio current value Rn -999999 to 999989 0.0
The bit used by the alarm detection (ALM) is shown below.
SPA can be set by the user.
F E D A 9 8 6 5 4 3 2 1 0
S
ALM i

(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

£+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.
(@ BW holds the previous BW value.
(® The operation mode is changed to MAN (MANUAL).
When the alamm 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
BW is held, processed, and ended.
@ If the control time has been reached
@ Processing is continued from the (c) mode determination.

(¢) 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)
(® When the set value (E2) is not set, processing is conducted from the (e) change rate
limiter.
® When & set value (E2) is set, processing is conducted from the (e) change rate limiter
after the following engineering value conversion has been conducted.

— Engineerning value conversion

spR < IMAX-RMIN “;:(;:M'N « E2 + RMIN

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

@ When the operation mode (MODE) is MAN, AUT, CMV, CMB, CAB, LCM, LCA, or LCC
(® 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
l-E:— —100__ SPR - RMIN)

~_RMAX~RMIN
RMAX: Ratio upper limit value RMIN: Ratio lower limit value
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 alam
detection prohibition (INH)'s TRKF is made to be 1.
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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)2DR Rn=Rn-1+DR
(SPR-Rn)<-DR Rn=Rn-1-DR
ISPR-Rni<DR Rn=SPR

SPR: Set value subjected 1o engineering value conversion

DR: Change rate limit value

() Ratio operation

Rn: Ratio current value

The ratio operation is conducted using the following processing.

Ratio processing
I;-v; - _PNAMIN s . BIAS

RMAX-RMIN

Rn: Ratio current value

BIAS: Bias RMAX: Ratio upper limit ratio
R operation

SPR !

Rn ™

RMIN: Ratio lower limit ratio

E1: Process value

—— SPR: Set value

R Rn : Ratio current value
: DR : Change rate limit value

Control time

t0 t1 2 3 4 t5 t6 (7

¢ When an overflow occurs during an operation.
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5. Process Control Instruction —S. PIDP — MELSEC QnA
5.2.2 Position type PID
Usable Devices
Sgtting l(néemal device)s Fil MéELSECNET/J 0 Spedial Inde
ata ystem, user, ile irect J. function ndex
register module | register Zn Constant Other
Bit Word Bit Word Ui \GL_
5 — O — — —
® — o - — —
@ — o — — —
® — o — — —
E) — o ~ — —
[ Instruction] [ Execution]
code condition
Startup point
& e inl ]—[s.mop[@[[@]@|@.—‘
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
S 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 ciear processing and output conversion.
| MTD NMAX
AL RH RL  RH GW GG P i D | CT DVLDWLS MH ML DML NMiN
[ 1 11 I | |
SV setting | _ | Trucki Gain Ke PIDP Devia| [Mode | |Changersteand | |oupu [ BW (Outputvalue)
(Set vaiwey | oo [ procsssing 1 R eseng| | oPerton '{Eﬁ“eck ™ Sam [ ope and lower || conversiont+. g1 82 (alarm)
MAN —» B83 (Output upper limit alamm)
X1 other | Alarm clear |—e- BB4 (Output lower limit alarm)
(Process) processing |- BBS (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 vaiue) set by the first loop tag memory MV value.

@+1.8)+0[__ (ENH I (EN)L____| - Fioating point real number

@+1:@+°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 lower limit alarm (BB4), and output change rate alarm (BBS5) are stored in §).
6)+2's BB6 to BB16 are not used.

+ 1,+0 (BW)H (BW)L «++ Floating point real number
Gh+2 LI ] sinte
W t Error alam (BB1)
Devistion size alarm (BB2)
‘—— Output upper limit alarm (BB3)
— Output lower limit alarm (BB4)  0: No alarm
= Output change rate aiarm (BB5) 1: Alarm

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

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

&@+3, @+2 hysteresis DVLS 0to 100 20

©-+4{Reverse action, direct action PN 0to 1 0 - ? gﬁ;&?ﬁgm
. . 0: Not trucked

&+5| Trucking bit TRK Oto1 0 = - Trucked
@+6|Set value pattern SVPTN 0to3 3

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

&®+10, @+8|Output conversion lower limit NMIN -999999 to 999999 0.0

The set value pattern (SVPTN) is a device that sets whether the set vaiue 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

@+« [T

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

@+1

®+3

@+4
©@+13, @+12
+15, @+14
@+17, @+16
+19, @+18
®@+21, ®+20
6+23, @+22
©+25, @+24
©+47, ©+46
@+49, @+48
@+51, @+50
©@+53, @+52
@+55, @+54
©+57, €9+56
+59, ©@+58
@+61, @+60

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
Manipulated value MV -10to 110 0.0
Set vaiue sV RL* (RH*) to RH* (RL") 0.0
Deviation DV -110to 110 0.0
Output upper limit value MH -10 to 110 100.0
Output lower limit value ML -10t0 110 0.0
Engineering value upper limit RH -999999 to 999998 100.0
Engineering value lower limit RL -998999 to 999999 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 bitis 1 when DMLA, DVLA, MHA, MLA outputs an

alarm.
F E D C B A 9 8 7 6 &5 4 3 2 1 0
s D DIMI|IM
ALM A v VIR R
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 86 5 4 3 2 1 0
E T D D|MI|M
NH | R R v I
I 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.

Description

+96

Control time counter initial set completed flag

&@+97

Control time counter

+101, @+100]In-1

6+103, @+102]Bn-

@+105, @+104[PVn

PV'n-1

@+107, @+106

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.
(® BW holds the previous BW value.
® BB's BB1 to BB5 is made to 0.
© Alamm detection (ALM)'s DVLA, MHA, MLA, DMLA becomes 0.
@ 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
® The BW value is held, processed, and ended.
@ If the contro! 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 set value (E2) is not set, processing is conducted from the (d) trucking
processing.
® 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
n= 100 x E2 + RL

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

Engineering value conversion
|SV

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

(d) Trucking processing
This conducts the engineering vaiue conversion (SVn').

100
RH-RL

Inverse engineering value conversion
‘SVn’ = x (8Vn-ARL)

Trucking processing is conducted when the following conditions occur.

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

Condition Calculation results (DV)
Direct action (PN=1) DV=E1-8vn’'
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 ket 1=GG) x GW
IDVI

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

(i PID calculation

tem For direct action (PN=1) For reverse action (PN=0)
Bn-1+ Mo x To X Bn-1+ Mo x To X
Bn Mox CT+TD MoxCT+TD
CTxBn—1 CTxBn-1
{(PVn-PVn-1)- T} {-(PVn=PVn-1)- __ﬁ—_}
T Kp x {{(DVn+In+Bn}
In CcT
In-1 + T x DVn

Kp: K x gain (P) Mp: Derivative gain (MTD) T: Integral constant (I) 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

%xDVn>0 el bvn=0

Tl
3. When an ML error occurs

CT
T x DVn<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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—S.PIDP — MELSEC QnA

(g) Error check

A deviation check is conducted under the following conditions and the results are output to DVLA
and BB1.

Condition Resuits
DVL<IDVI DVLA=BB2=1
(DVL-DVLS)<IDVI<DVL DVLA=Previous status hold
IDVIS(DVL-DVLS) DVLA=BB2=0

DVLS: Deviation high alarm hysteresis
DVLA: Deviation high alarm

DV: Deviation
DVL: Change rate limit value

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)
(@ The alarm detection (ALM)’'s MHA, MLA, and DMLA are made to 0.
(® BB's BB3 to BB5 is made to 0.
© For BB1, itis made so that BB1=BB2.
@ Output conversion processing is conducted and ended.

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

Lower and upper limit and change rate limiter.

This conducts a check of the change rate and upper and lower fimit for the input value (E1) and
conducts data and alarm output after limiter processing is finished.

Change rate limiter

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

MV: Manipuiated value
DML: Output change rate limit value

Note 1:

T: Estimated MV value

When the alamm detection prohibition (INH)’s DML and ERRI are 1, the DMLA and BB4 are made to 0.

Upper and lower limit delimiter

MH: Qutput upper limit value

T1: Change rate limiter with applied MV value

Note 1:

ML: Output lower limit value

Condition BB4, MLA BB3, MHA MV
T1>MH 0 1 MH
T1<ML 1 0 ML 0: No alarm
ML<T1sMH 0 0 T1 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 ERR! are 1, the alarm detection (ALM)'s
MLA and BB4 are made to be 0.
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(j) Output conversion processing
Output conversion conducts the following processing.

NMAX-NMIN
= 100 XMV+NMIN

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

Output conversion processing
|-B:v

Error
« When an overflow occurs during an operation. (Error code: 4100)
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5. Process Contro! Instruction —S.SPl— MELSEC QnA

5.2.3 Sample Pl control

Usable Devices
Setting Internal devices ] MELSECNET/10 Special
data (System, user) reg;lseter direct J.. fr:g%t:ﬁ; . regI{;tdg:Zn Constant Other
Bit Word Bit Word UCAGE
B) — o - — -
) - o — — —
® — 0 — - =
=) — o — — -
& — O — — —
[ Instruction] [ Execution]
code condition
Startup point
s LB Telelele e
Set data
Setting data Description Data format
® Input block header address Real number
(5} Block memory header device Device name
@ Operation constant header device Device name
® Loop tag memory header device Device name
s O e g ™| esimumee

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, SP| operation,
and deviation check are conducted.

RL RH AL RH GW GG P DVLDVLS
A 11 | | o 1|

. . Gain Kp Devia-
SV setting | i Trucking operation SPI -

£ f . tion
(Set value) |PFOCOSSING| | Processing [4 | processing| | OPeration) T oo - BW (Output value)

[ BBt (Deviation high alarm)

E1
Process! S. 8P1
value
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5. Process Control Instruction —3$8.SPI— MELSEC QnA

(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.

&+1.6)+0 (ENH ] (EN)L | -+ Floating poirt real number

@+1.8+0] (E2H [ [EZL__ ] - Flosting 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.

@)+ 1.6)+0 (BW)H (BWL .+ Floating point real number
@)+2 LTI - eints
T Umies  — Deviation high alam (BB1) 0: No alam
1: Alarm

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

item name Item Settable range Standard value setting
@+1, @+0| paErer size alam DVLS 010 100 20
©+2|Reverse action, direct action PN Otod 0 0: Reverse action
@+3|Trucking bit TRK Otod 0 — §: fot trucked
&+4|Set value pattem 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 b0

@+a [[IT[ITTTHITIT]]

Unused 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
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5. Process Control

Instruction —S.SPI—

MELSEC QnA

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

ltem name Item Settable range Standard value setting

€2+1|Operation mode MODE 0 to FFFFH 8H

€2+3]Alarm detection ALM 0 to FFFFH 4000H

€2+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 -110 to 110 0.0
+47, ©@+46{Operation time (sec) ST 0 to 999999 0.0
©@+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|Sample time (sec) STHT 0 to 999999 0.0
®@+59, @+58|Gap width GW 0to 100 0.0
@+61, @+60(Gap gain GG 0 to 999999 1.0
®@+63, @+62|MV intemal 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€E D C B A 9 8 7 6 5 4 3 2 1 0
) DM | M
ALM i \L/ ? ;L\
A
The bit used by alarm detection prohibition (INH) is shown below.
ERRI, DVLI, MHI, ML! can be set by the user.
F E D C B A 9 8 7 6 5 4 3 2 1 0
E T DIM|M
mH | R K o 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
62+96| Control time counter initial set completed flag
©@+97|Sample counter
€+98 | Operation counter
©@+99|Hold counter
©@+101, @+100|DVn-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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5. Process Control Instruction —S. SPI— MELSEC QnA

(2) Processing explanation
(a) Loop STOP processing
(@ When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.

(@ BW outputs 0.
® Alarm detection (ALM)'s DVLA becomes 0.
® The operation mode (MODE) is changed to MAN (MANUAL).
(© BB's BB1is 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 PI controi is
conducted.

STHT ST
AT AT
STHT: 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 it is.)

(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)
® When the set value (E2) is not set, processing is conducted from the (d) trucking
processing.
® 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
I;n il i T

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

(@ When the operation mode (MODE) is MAN, AUT, CMB, CAB, CMV, LCC, LCA, or LCM
@ Processing is conducted from the (d) trucking processing.
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5. Process Control Instruction  —S. SPI— MELSEC QnA

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

100
RH-RL

Inverse engineering value conversion
lS-Vn’ = x (SVn - RL)

Trucking processing is conducted when the following conditions occur.

(D 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 ioop tag memory
alarm detection prohibition (INH)'s TRKF is made to be 1.

(e) Gain KpP operation processing )
The deviation (DV) is calculated using the following conditions.
Condition Calculation results (DV)
Direct action (PN=1) DV=E1-SVr’
Reverse action (PN=0) DV=8vn'-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 s GW K=GG
When IDV! > GW ' ket (1-G"C§)V x GwW

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

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

Condition Formula
During operation time (ST) BW = KP x (DVn - DVn-1) + —B_% x DVn
During hoid 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
For either 1, 2, or 3 below
1. Ti=0
2. When MVP > MH when an MH or ML efror occurs
BT
?XDVH>0 E%XDVH=O
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)<IDVISDVL DVLA=Previous status held
IDVIS(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 DVLA and BB1 become 0.

SP1 operation

STHT STHT STHT

Error
& When an overflow occurs during an operation. (Error code: 4100)
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5.2.4 1-PD Control

Usable Devices
Setting Intemal devices ) MELSECNET/10 Special
data (System, usen regi"seter fql‘;gm_e?_ ) reg'instdg:( zn | Constant | Other
Bit Word Bit Word ULLAGL
® - c — — —
® — o — — —
5 — 0 - — -
@ — o — — —
8 — o - — —

[ lnstrucﬁon] Execution ]
code condition
Startup point

o L —(» [0]lolele s 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

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.

I MTD
RL AH RL RH GW GG P l D ICT DVL DVLS
[ 1 1 | 1 L1l ||
. : Gain Kp Devia-
SV setting Trucking ; IPD -
E2 ~—o-1 i I+ operation . Pt
(Set valye) | PTOCESSING| | processing g?:eesstng operation|™ | 500 [—= BW (Output value)

Ef —- BB1 (Deviation high alarm)
(ae?) |

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.

@+ 1.8)+0] (EVH N (EN)L | - Fioating point real number

@+1.@+0[__ (E2H | (EBL____ | - Floating point real number

(b) Block memory
The output value (BW=AMV) and deviation size alarm (BB1) are stored in §).
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 T[T - minte
Unused \— Deviation size alarm (BB1) 0: No alarm
1: Alarm
(c) This shows the contents of the operation constant set in &.
Item name Itemn Settable range Standard value setting
&+1, @+0|Deferential gain MTD 0 to 999999 8.0
Deviation size alarm
&+3, @+2 hysteresis DVLS 010100 2.0
. . . 0: Reverse action
@+4!Reverse action, direct action PN Oto1 0 = 1 Direct action
. . 0: Not trucked
&@+5] Trucking bit TRK Oto1 0 = 3 Trucked
&+6|Set value pattem 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.

e~ [ [0
k Unused ~ I——Setvalue usage 0: E2is set

1: E2 is not set

—— Set valiue pattemn 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 —S.IPD—

MELSEC QnA

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

Item name tem Settable range Standard value setting
+1|Operation mode MODE 0 to FFFFH 8H
+3|Alarm detection ALM Oto FFFFH 4000H
©+4{Alarm detection prohibited INH 0to FFFFH 4000H

6+15, @+14|Set value sv RL* (RH") to RH" (RL") 0.0
©+17, ©@+16|Deviation DV -110t0 110 0.0
®@+47, @+46|Control time (sec) cT 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|Derivative constant (sec) D 0 to 999999 0.0
©+59, @+58|Gap width GW 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
) DM | M
P V IH|L
A LA 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 a0
E T DIMI|M
R R VIH]|H
R K L !
I F ]

ALM

INH

(e) Loop tag pasted value memory
This shows the contents of the loop tag passed value memory used by the IPD instruction. The

sequence.

ltem name

€2+96

Control time counter initial set completed flag

Control time counter

@+97

+103, @+102}Bn-1

@+105, @+104|Pvn

©@+107, @+106|PV'n-1

@+109, @+108|Pvn-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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5. Process Control Instruction —8S.IPD— MELSEC QnA

(2) Processing explanation
(a) Loop STOP processing
(@ When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
(® BW outputs 0.
® Alarm detection (ALM)'s DVLA becomes 0.
(© The operation mode (MODE) is changed to MAN (MANUAL).
(@ BB's BB1is 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.
@ |f 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)
(® When the set vaiue (E2) is not set, processing is conducted from the (d) trucking
processing.
® 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
l-;n = RH-RL xE2+RL

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
(@ Processing is conducted from the (d) trucking processing.
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(d) Trucking processing
This conducts the engineering value conversion (SVn').

100
, 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 ioop tag memory MVn, the first loop tag memory
alarm detection prohibition (INH)'s TRKF is made to be 1.

Inverse engineering value conversion
|;n’ = x (S8Vn -RL)

(e) Gain Kp operation processing
The deviation (DV) is calculated using the following conditions.
Condition Calculation results (DV)
Direct action (PN=1) DvV=E1-Svn’
Reverse action (PN=0) DV=SVn'-E1

DV: Deviation SVn': Set vaiue subjected to engineering value conversion
E1: Process value

Next the IPD value final output value’s output gain (K) is calculated using the following conditions.
Condition Formula
When IDVISGW K=GG

When IDVI>GW K=1_(1—Gg)v>|< GW

DV: Deviation K: Output gain GW: Gap width GG: Gap gain




5. Process Control Instruction —S.IPD~ MELSEC QnA

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

ltem For forward action (PN=1) For reverse action (PN=0)
Bn-1 + —-———-—-MD xTo x Bn-1+ —MD xTo X
Bn Mox CT+Top Mbx CT+To
{(PVn-2PVn-14+PVn-2)- i’;gﬂ} {~(PVn—2PVn-1+PVn-2)- C—T%}
BW
(AMV) KP x {% x DVn+(PVn-PVn-1)+Bn} Kp x {% x DVn-(PVn-PVn-1)+Bn}

KP: K x gain (P) Mp: Derivative gain T: Integral constant (1) CT: Control time
To: 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
1. 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

cr cT
TlxDVn>0 ?xDVn=0

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

cT
T x Dvn<0

When the IPD operation is ended the PV passed value memory data is overwritten with new data.
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)<IDVISDVL DVLA=Previous status hoid
IDVI<(DVL-DVLS) DVLA=BB1=0

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

Note 1:
When the alamm detection prohibition (INH)'s DVL! or ERRI are 1, the DVL1 and BB1 become 0.

Error
* When an overflow occurs during an operation. (Error code: 4100)
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—S.

BPI —

MELSEC QnA

5.2.5 Blend Pl control

Usable Devices
Setting Internal devices ) Special
s | Crmnan | e S | i | cosant| o
Bit Word Bit Word | UL NG
® — 0 - — —
8 - o — — —
E) - ®) — — —
e — o — — -
) - 0 -~ — -
[ lnstruction] [ Execmion]
code condition
Startup point
s L —[ > o0 lel® & 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

® :Geu; géorggs h(eda:ingnrgaggen)ass or first Real number

Function

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

RL RH RL  PRH GW GG P 1D OvVLDVLS
{ ! | [ j 14 4
. . Gain Kp Devia-
SVsetting | [Trucking | __| ; 8Pl :
(Setszan:)— processing processing m’:,g»operanon tion
E1
Process'
vaiue

check > BW (Output value)

= B81 (Deviation size alarm)



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

(1) Data handiled
(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 J ...+ Floating point real number
®+1.8+0 EH T (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.

@+ 1,60+0 (BWH (BW)L - Floating point real number
@+2 T - einte
T Umeesq  — Deviation high alarm (BB1) 0: No alarm

1: Alarm

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

item name Item Settable range Standard value setting
@+1, @40 Deviation size alam DVLS 010100 2.0
@+2|Reverse action, forward action PN Oto1 0 - ? ’ég:’\s;g gggg:
@+3|Trucking bit TRK Oto1 0 ~ : ot trucked
&+4|Set value patten 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.

b1s b0

@ | [LLTTITTTET]]

J

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

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 -110to 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, €2+56|DV total value (ZDV) SDV -999999 to 999999 0.0
®@+59, €9+58|Gap width GwW 0to 100 0.0
@+61, @+60{Gap gain GG 0 t0 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 D M| M
ALM A LA | 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 DI MIM
w3 VP
I F I

(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

+98, @+98|CT/Mix ZDVI

(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) SPAis 1, the following process is conducted and ended.
BW outputs 0.
® Alarm detection (ALM)'s DVLA becomes 0.
© The operation mode (MODE) is changed to MAN (MANUAL).
(@ BB's BB1is 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 ime 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)
(® When the set value (E2) is not set, processing is conducted from the (d) trucking
processing.
® 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
'S_Vn SBHRL AL

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
(® Processing is conducted from the (d) trucking processing.
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(d) Trucking processing
This conducts the engineering value conversion (SVn’).

100
RH-RL

Inverse engineering value conversion
l;n’ = x (S8Vn - 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
(SVm’) is conducted.

E2=Svr’

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=8Svn'-E1
E1: Process value SVn': Engineering value conversion resuits

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

Condition Formula
When IDVI < GW K=GG

When IDVI > GW K=1 (1-G|g)v>l< GW

DV: Deviation K: Output gain GW: Gap width GG: Gap gain Kp=KxP




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

(fy The blend PI operation is found using the following formula.

tem Processing
(ABI\‘/’!VV) Kpx BT x (DVn + % x I DVI)

Kp: K x gain (P) BT: Execution time Ti: Integral constant (1)
CT: Control time IDVi: DVn’s total value 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= — x X DVi= previous value as is
2. When either MLA or MHA T
1.Ti#0 %xEDV::%x(}:DVHDVn)

(g) Error check
An deviation check is conducted under the following conditions and the resuits are output to

DVLA and BB1.

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

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

Note 1:
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. (Error code: 4100)
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5.2.6 High Selector
Usable Devices
Setting I?éemal devices Fiie MdELSE\?NEI(_jI_ 0 Special
data m, user i irect Ji_ ... function Index
thid ) register module | register zn | Constant | Other
Bit Word Bit Word Ui NG
B) — 0 — — —
5) - o — - —
B - 0 — - —
e — o — — —
[ Instrucﬁon] [ Execmion]
code condition
Startup point
= Telelele H
Set data
Setting data Description Data format
& 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 vaiues (E1 to En) are stored in §).
Set the number of inputs (n) within the range of 1 to 16.

&+o (n) -+« Number of inputs (M) L. giN16
&)+2,E)+1 (ET)H (E1)L .-+ Input value (E)
@+ 4,@+3 (E2)H (E2)L ... Input vaiue (E2)
: : H Floating point real number
@D+2n, @)+2n-1 (En)H 1 (En)L ... Input value (En)

(b) Block memory

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

(BW)H

®)+1.6)+0
©)+2

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

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

5-38

... Floating point real number

BWL .
IIAIRRRRARIES

BIN16
OQutput selection: E1 (BB1)
Output selection : E2 (BB2)

Qutput selection : £18 (BB16)

0: The corresponding input value is not maximum.

1: The corresponding input value is maximum.
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(2) Processing explanation
The maximum 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 maximum value from bits BB1 to BB16 corresponding to the
input is changed to 1.
Input value E1 E2 E3 E18
The bit set during the selection. BB1 | BB2 | BB3 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 vaiue (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.

Error

o When an overflow occurs during an operation. (Error code: 4100)
o When not 1 < number of inputs (n) < 16. (Error code: 4100)

5-39
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5.2.7 Low Selector
Usable Devices
Setting Instemal device)s Fi MELSEJCV_[\_I'@O 'Special Inde
data (System, user ile irect J__\_ unction ndex
register module_ | register zn | Constant | Other
Bit Word Bit Word ULANGTT
5 — 0 — - —
) — o — — —
e — S — — ~
@ — S — — -
[ Instruction [ Execution]
code condition
‘ Startup point I
o [ pb——T{s T® 1088 H
Set data
Setting data Description Data format
@ Input block header address Device name
® Block memory header device Device name
() Dummy device Dummy
® Dummy device Dummy
Function

The minimum value of

(1) Data Handling
(a) Input data

the input values is output.

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 (0) L. ginys
&)+ 2,ED+1 (E1)H (ET)L .. Input value (E1)
E+4.60+3 (E2)H (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 to BB16 (Output selections) are stored in §).

o)+ 1.00+0
Q)+2

.... Floating point real number
... BIN16
Output selection: E1 (BB1)
Output selection : E2 (BB2)

(BW)L
LTI

(BW)H

Output selection : E16 (BB16)
0: The corresponding input vaiue is not minimum.
1: The corresponding input value is minimum.
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(2) Processing explanation

The minimum 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 minimum 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 BB16

(a) When multiple 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 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.

Error

& When an overflow occurs during an operation.

& When net 1 < number of inputs (n) < 16.

(Error code: 4100)
(Error code: 4100)
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5.2.8 Middle Value Selection

Usable Devices
Setting internal devices ) MELSECNET/10 Special
data (System, user) regi“seter direct JI_N_ . %ﬁ@ reglinstd::Zn Constant Other
Bit Word Bit Word UZAGET
® — o — — —
5 - o — — -
e — o — — -
@ — o — ~ —
[ Instction] [ Execution ]
code condition
[ Startup point
S.MID L | | - — sw0 | @& | | ® | @ )_‘
Set data
Setting data Description Data format
& Input biock 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.

@+0 (n) -«++ Number of inputs (n) . giN16
@)+2,E)+1 (ENH (E1)L ++vv Input value (E1)

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

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

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

in .
+ 1,+O (BW)H BW)L .... Floating point real number

(
@-+2 [T - eivee

""""""" Output selection: E1 (BB1)
Output seiection : E2 (BB2)

Output selection : E16 (BB16)
0: The corresponding input value is not middie.
1: The corresponding input value is middle.
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2

&)

Error

Processing explanation

The middie values of the input E1 to E16 is output and at the same time the bit that corresponds to
the input value selected as the middie values 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 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.

Middle vaiue selection value
(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 vaiues.
Example:
Reordered
2,51,43-51,23,45
Middle value from this is 3.

¢ When an overflow occurs during an operation. (Error code: 4100)
« When not 1 < number of inputs (n) < 16. (Error code: 4100)

5-43
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5.2.9 Average Value
Usable Devices
Setting I?Stemal device)s i MELSESZN.@O f?Jpe&:i(;al Inde
data ystem, user ite dir i nction ndex
register module | register zn | Constant | Other
Bit Word Bit Word UNGIS
& — S — — -
® — o — — -
@ — 0 — — —
e — 0 — — —
[ Instruction] [ Execution]
code condition
l Startup point
e L l——{= o l8leleH
Set data
Setting data Description Data format
® Input block header address Device name
® Block memory header device Real number
® 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 E16) are stored in §).
Set the number of inputs (n) within the range of 1 to 16.

&+o

G)+2,6)+1 (E1H

E)+4,6)+3 {(E2)H

&)+2n, G)+2n-1 (EmH

(E2)L «+es Input value (E2)

) -+« Number of inputs () L. N1
ENL -+« [PpUt value (E1)

Floating point real number

| (En)L ... Input value (En)

(b) Block memory
The BW (Output value) is stored in €.

BB is not used.

@+ 1.@+0[  (BWH

| (BW)L —| -+ Flogting point real number

5-44
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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.

BW = E1+E2+E3; ...... +E16

Error
(Error code: 4100)

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

o When not 1 £ number of inputs (n) < 16.
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5.2.10 Upper and Lower Limiter

Usable Devices
Setting Intemal devices ) Special
L. VNN . 8 P | gt | Consan | omer
Bit Word Bit Word L NGTT
B — O — — —
® — o — — —
E) — o — — —
® — S — — —
[ Instrucﬁon] [ Execution]
code condition
l Startup point
sur [ ———{w T [® e & 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
® Dummy device Dummy
Function
The upper and lower limit limiter is applied to the output value by adding a hysteresis.
(1) Data handling
(a) input data
The input value (E1) is stored in &.
@+1,8+0[ T (ENH [ (E)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
e)+2 LTI - eine
v Upper limit alarm (BB1) 0: No alarm
Lower limit alarm (BB2) 1: Alarm
(c) This shows the contents of the operation constant set in &.
Item name ltem Settable range Initial value setting
@+1, &+0|Upper limit vaiue HILMT -999999 to 999999 100.0
&®@+3, @~+2|Lower limit value LOLMT -999999 to 999999 0.0
&+5, @+4{Upper limit hysteresis HS1 0 to 999999 0.0
@+7, @+6|Lower limit hysteresis HS2 0 to 999999 0.0

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

(2) Processing explanation

The following operations are conducted.

Condition Output vaiue (BW) BB1 BB2
E12HILMT HILMT 1 0
LOLMT+HS2<E1<HILMT-HS1 E1 0 0
E1<LOLMT LOLMT o 1
Other than that above (Hysteresis section) E1 Previous vaiue Previous value

Note 1:

The upper limit value is set to HILMT = LOLMT.

LOLMT: Lower limit value
HS1: Upper limit hysteresis

HILMT: Upper limit value
HS2: Lower limit hysteresis

HILMT

HILMT-HS1

Upper limit alarm

g_--_._._

BB1

LOLMT __ LOLMT+Hs2 HILMT-HS1 Al
5 SO LOLMT+HS2! ;
R oemeneaed] LOLMT | :

Lower limit alarm

BB2 —_r_—l

s An overflow occurred during the operation.

& When HS1<0 or HS52<0

X1

(Error code: 4100)
(Error code: 4100)
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5.2.11 Variation Rate Limiter 1

Usable Devices
Setting I?stemal device)s Fi Special
data ystem, user ile function Index
register module | register zn | Constant | Other
Bit Word UG
B — O — — —
® — 0 — — —
@ - o - - -
e — o — — —
[ lnstruction] [ Execution ]
code condition
I Startup point
| | I
S, VLMT1 | |+ { svm | @ | | ® | ® '—{
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 Input
2 Hysteresis section Hysteresis section
e ————— [
Output '——L BB1 Output BB2
1 ! 1
0 : BwW ]
BW .
(Positive direction) t (Negative direction)
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(1) Data handling
(a) Input data
The input value (E1) is stored in §).

&+1.@)+of (EDHH I (E1)L | - Floating point real number

(b) Block memory
The BW (Cutput 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 [HTTTTTT L] - einte
—_—
Unused — Positive direction limit (BB1) 0: No alarm

—— Negative direction limit (BB2) 1: Alarm

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

ltem name ltem Settable range Initial value setting
&+1, @+0|Positive direction limit value \Al 0 to 999999 100.0
®+3, @+2|Negative direction limit vaiue \'Z 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-BW2V1ixAT BW=BW+V1ixAT 1 0
phen forward | ot value-BW<V1xAT-HS1 BW=E1 0 0
Cther BW=E1 Previous vaiue Previous vailue
BW-Input value2V2xAT BW=BW-V2xAT 0 1
IS (eVerSe | EW-nput value<VaxAT-HS2 BW=E1 0 0
Other BW=E1 Previous vaiue 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
s An overflow occurred during the operation. (Error code: 4100)
e WhenHS1<00rHS2<0 (Error code: 4100)
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5.2.12 Variation Rate Limiter 2

Usable Devices
Setting Internal devices . MELSECNET/10 Special
Bit Word Bit Word U NG
B - o — - —
8 - o — - —
B — o — — —
) — o — — ~
[lnstruction] [ Execution ]
code condition
I Startup point
swe [ b——{wn 1T® 1 ® [ ® ] & 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

®@ Dummy device Dummy
Function
This sets the limit to the output value chain speed.
Input value E1

L e N OQutput value BW

N R S

BB M
BB2 y
(1) Data handling
(a) Input data
The input value (E1) is stored in &.
E+1.60+0] (ENH | (ET)L | -+ Floating point real number

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

e+ 1.69+0 (BW)H (BW)L .- Floating point real number
®+2 [T - einve
Unused — Positive direction timit (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 value Vi 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 Manuai
(Application PID Edition) Section 3.)

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

Input (E1-BW) Output value (BW) BB1 BB2
Input vaiue-BW2VIxAT BW=BW 1 0
pnen forward o put value-BW<V1xaT-HS1 BW=E{ 0 0
Cther BW=BW Previous value Previous value
BW-Input value2V2xaT BW=BW 0 1
DIen IOVerse | EW-Input value<VaxAT-HS2 BW=E1 0 0
Other BW=BW Previous value Previous value

AT: Sampling time BW: Output V1: Positive direction controt value

V2: negative direction control value

HS2: Negative value direction hysteresis

Error

o An overflow occurred during the operation.
s When HS1<00orHS2 <0

5-51

HS1: Positive value direction hysteresis

(Error code: 4100)
(Error code: 4100)
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5.2.13 2 Position On/Off

Usable Devices
Setting Internal devices MELSECNET/10 Special
data (System, user) File direct JL_ N function index Constant Other
register module_ | register Zn
Bit Word Bit Word ULTNGL

® — 0 - — -
® — O - — —
e — ° - — —
® — 0 - — —
8 — o — — —

Instruction Execution
code condition

Startup point

S.ONF2 T I-—-[S-ONF2|@J@!@I®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

Input block header address for first

® MV address (when used) Real number

Function

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

RL RH RL RH HSO DV MV
| 1 1 L1 I
SV setting [ | Trucking MV L MV

(Set )éi':;)’ processing| " | processing correction|™ | output = BW (Output value)

2 position [—» BB1 (Operation results)
orvoff control

X1
Process'
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.

@+1.60+0[___ (ENH ! (E1)L | -+ Floating point real number

&+1,8+0] (E2)H T (E2L ] - Fioating point real number

(b) Block memory
The output value (BW) and operation result (BB1) are stored in €.
6)+2’s BB2 to BB16 are not used.

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

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

ftem name Item Settable range Standard value setting
@+0|Reverse action, direct action PN Oto1 0 - ? Bﬁ,‘e'gtrs:cgg}.'b n
. . 0: Not trucked
&+1]Trucking bit TRK Oto1 0 = 1 Trucked
&+2|Set value patten SVPTN Oto3 3

The set value patiern (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

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

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

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

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

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

€+17, @+16|Deviation DV -999999 to 999999 0.0

€+19, @+18|Hysteresis HSO 0 to 999999 0.0

@+47, @+46{Contro! time (sec) CcT 0 to 999999 1.0

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

SPA can be set by

E

the user.

D c B A 9

8 7 6

5 4 3 2 1

ALM

r»Oow|m

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

F 3 D Cc B A 8

8 7 6

5 4 3 2 1

INH

MXDA

(e) Loop tag passed v

alue 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 E

dition) Section 3.)
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(2) Processing expianation
(a) Loop STOP processing
@ When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
(® BW and BB hold the previous value,
® 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
(® When the operation mode (MODE) is other than MAN, CMB, CMV, and LCM then the BW
value is held and processed and ended.
® When the operation mode (MODE) is MAN, CMB, CMV, or LCM then BW=MV and is
processed 2 position on/off control.
@ !f 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)
(@ When the set value (E2) is not set, processing is conducted from the (d) trucking
processing.
® 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
s

n= 100 x E2 +RL

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

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

100
RH-RL

Inverse engineering value conversion
(S‘Vn' = x (SVn -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.

E2=SVn’
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=8Vn'-E1

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

Next the MV correction is calculated.

Condition Fomula
DVz=HS0 MV'=100 (%)
DV<-HSO0 MV’=0 (%)
-HS0<DV<HS0 MV'=previous value (BW value)

DV: Deviation HSO: Hysteresis

() 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

(g9) 2 position on/off control
BB1 is output in accordance with the following conditions.
Condition Calculation results (BB1)

When IBWI250 (%) BB1=1
When 1BWI<50 (%) BB1=0

Error

o When an overfiow occurs during an operation. (Errar code: 4100)
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5.2.14 3 Position On/Off

Usable Devices

Setting lnéemal devioe)s - MtjELSE‘?[f{E_T./_jo Special Ind
data (System, user ile irect JI. | nction ex
register module_ | register zn | Constant | Other
Bit Word Bit Word ULIAGLT

®9|0|19|©
I
olololofo
I
I
!

Instruction Execution
code condition

s L w @l lel® 6 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

Input block header address for first

® MV address (when used) Real number

Function

This function has an automatic/manual switching function and tums 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 RAH RL RH  HSO OV MV -
| L1 | | |

SV setting Trucking | [MV Lol MV

value

(Set sglu_e). processing| | processing correction|™ | output |- BW (Output value)
3 3 position — BB1 (Operation results)
(Process S. ONF3 on/off control | BR2 (Operation resutts)
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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 (SD1508).
In addition, when the set value (E2) is set by the first ioop tag memory MV vaiue, set the
device (+12: MV value) set by the first loop tag memory MV value.

@+1,@+0L (ENH J (E1)L J -+« Floating point real number

®@+1.8+0[___(E2H | (E2)L ]+ Fioating point real number

(b) Block memory
The output value (BW), operation result (BB1), and operation resuit (BB2) are stored in €.

6)+2’s BB3 to BB16 are not used.

+ 1,+ 0 (BW)H (BW)L «+- Fioating point real number
©d+2 [T 00: 25%< BW<75%

Unused Operation results (BB1) 01: BW<25%
L—— Operation results (BB2) 02: BW275%

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

tem name tem Settable range Standard value setting
®+0|Reverse action, direct action PN oto1 0 ? gﬁ\éztrs:majggon
) . 0: Not trucked
@+1|Trucking bit TRK 0to1 0 1 Trucked e
&+2|Set value pattem SVPTN 0to 3 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.

e+ [T

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 tem 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

®+13, @+12|Process value MV -10to 110 0.0

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

+17, €@+16]Deviation DV -999999 to 999989 0.0

©+19, 6+18|Hysteresis HS0 0 to 999999 0.0

®+21, @+20|Hysteresis HSH 0 to 999989 0.0

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

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

F E

D c 8 A ]

8 7 L]

5

4 3 2 1

>»0W

ALM

1]

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

F E

D C B A 9

8 7 ]

5

4 3 2 1

INH

XD

|

(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.

®+96
+97

Description

Control time counter initial set completed flag

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
(D When the alarm detection (ALM) SPA is 1, the following process is conducted and ended.
® BW, BB1, and BB2 hoid the previous value.
® 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.
(D If the control time has not been reached
(® When the operation mode (MODE) is other than MAN, CMB, CMV, and LCM then the BW
value is held and processed and ended.
® 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 vaiue)

When the set value (E2) is not set, processing is conducted from the (d) trucking
processing.

(® When & set value (E2) is set, processing is conducted from the (e) MV correction
after the following engineering value conversion has been conducted.

RH-RL
n=—3 50 x E2 + RL
RH: Engineering value upper limit RL: Engineering value lower limit

E2: Set value

Engineering value conversion
l;

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

Inverse engineering value conversion

svr=—20_  svn-RL)

RH-RL

Trucking processing is conducted when the following conditions oceur.

(@ 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) 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
SVn’: Set value that is trucking processed

E1: Process value

Next the MV correction is calculated.

Condition Formula
DV2HS1+HS0 MV'=100 (%)
DVs-(HS1+HS0) MV'=0 (%)
-HS1+HS0<DV<HS1-HS0 MV’=50 (%)

Other

MV’=previous value (BW value)

DV: Deviation HS1: Hysteresis

(f) MV output

HSO0: Hysteresis

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

Condition

Calcuiation results (Bn)

CMV, MAN, CMB, LCM

BW=MVn

CS8V, CCB, CAB, CAS, AUT, LCC, LCA

BW=MV'  MVn=BW
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Error

(9) 3 position on/off control

BB1 is output in accordance with the following conditions.

Condition

Calculation results (DV)

BB1

BB2

When BW275 (%)

1

When 25 (%)SBW<75 (%)

0

When BW<25 (%)

o When an overflow occurs during an operation.

(Error code: 4100)
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5.2.15 Dead Band
Usable Devices
Sgning l?stemal device)s Eil MELSE?[\_I_E_[/_] 0 Special do
ata ystem, user ile direct J__\ function Index
register module | register zn | COnstant | Other
Bit Word Bit Word i
® — 0 — — —
® — o - - —
e — O — — —
® — O — — —
lnstruction] Execution]
code condition
| Startup point
| |
somo [ f———{ % [ © ] 0] ® ] & 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
@ Dummy device Dummy
Function

This function adds a dead band and conducts output processing.

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

Input E1
I N
(1) Data handling
(a) Input data
The input value (E1) is stored in &.
&+ 1,6D0+0( (E1)H | (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.

©)+1.6D+0 (BW)H (BW)L <+« Floating point real number
@+2 TR - mvte
Unused Dead band operation (BB1)

0: Outside dead band range
1: Within dead band range
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Error

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

@+1, @+0
@+3, @+2

ltem name item Settable range Initial value setting
Dead band upper limit D1 -999999 to 999999 100.0
Dead band lower limit D2 -999999 to 999999 0.0
(d) Set @ as the dummy device (SD1506).
(2) Processing explanation
The following process is executed.
Input Output (BW) Output (BB1)
D2<E1<D1 D_2_;_'1 1
E1<D2 OR E1>D1 E1 o]
D1: Dead band upper limit D2: Dead band lower fimit E1: Input value

o An overflow occurred during an operation.

(Error code: 4100)



5. Process Control Instruction —S.PGS — MELSEC QnA
5.2.16 Program Setter
Usable Devices
Setting |néema| devices Fil M(;ELSEJCﬂETUO fSL»lpecial Inde
data stem, user ile irect J..... ; nction ndex
©r J register register zn | Constant | Other
Bit Word Bit Word
B) — o — — —
® — o - — —
e — o — — —
® — o — — —
[ Instrumion] [ Execunon]
code condition
| Startup point
s L= T8 [0 16 & H
Set data
Setting data Description Data format
@ Dummy device Dummy
o)) Block memory header device Device name
® Dummy device Dummy
® Loop tag memory header device Device name
Function

This function has 3 types, the hold type, retumn type, and cyclic type, and outputs the operation output in
accordance with the SV and MV patterns.

MV MV1-MV16
SV SV1~8V16 MIL MH
11 )
Al
sv MV pes Mode |EXB | Mode Output upper
count UP operation check |Other| check [aUT | limitoheck | B (Output value)
$ other - BB! (Operation results)
MAN other —s- BB2 (Operation results)
SV value clear BW (Output value)
b= BB3 (Operation results)

Hold type: Outputs the held SV10 value as is.
Retum type: Makes the SV0 and outputs the MV'’s previous value.
Cyclic type: Reconducts processing from SV1 and outputs after processing from SV1 to SV1o.

PGS operation

MVecs
MVs, MVe

MV, MVa
MV7. MVe

MV, MV2
MVe.MVio

Sv1

SVz SVs SVsSVs

SVe
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(1) Handling data
(a) Input data
Set &) as the dummy device (SD1506).

(b) Block memory
The output value (BW), operation resuits (BB1), operation results (BB2), and operation results
(BB3) are stored in §).
®)+2's BB4 to BB16 bits are not used.

+ 1,+ 0 (BW)H (BW)L -+« Floating point real number
@+2 LT - eane
Unused Operation results (BB1)

Operation results (BB2)
L Operation results (BB3)

(c) Shows the loop tag memory used by €.

ltem name Item Settable range Standard value setting

€+1|Operation mode MODE 0to FFFFH 8H
€+3|Alarm detection ALM 0 to FFFFH 4000H
6+4|Alarm detection prohibited INH 0 to FFFFH 4000H
€@+11, @+10|Operation constant broken point fine PTNO Oto 16 0.0
®@+13, @+12|Manipulated value MV -10'to 110 0.0
€+15, @+14|Set value sv 0 to 999999 0.0

£2+16Operation type TYPE 0to1 0
@+19, @+18|Output upper limit value MH 0 to 999999 1.0
€@+21, @+20]Output lower limit value ML -10t0 110 10.0
@+23, @+22|Setting time SV1 0 to 999999 0.0
©+53, @+52|Setting time SVi6 0 to 999999 0.0
®@+55, @+54|Setting output MV1 -1010 110 0.0
69+85, 9+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 £ D C B A 9 8 7 6 5 4 3 2 1 Q
: ; My
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 ] o] 8 A 9 8 7 ] 5 4 3 2 1 0
: HEE
INH plq Il_ { |

(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
Retum type operation
CAS, CCB, CSV - Cyclic type operation

(a) Loop stop processing
(@ When the alarm detection (ALM)’s SPA is 1, the following processing is conducted.

(@ BW outputs the previous BW value.
(» BB’s BB1to BB3 are made to 0.
(© The aiarm detection (ALM)'s MHA and MLA are turned off.
@ The operation mode (MODE) is changed to MAN (MANUAL).
Processes from @ to @ are conducted even when the number of operation constant broken
points is 0.
When the alarm detection (ALM)'s SPAis 0, (¢) SV count up operation is conducted.

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

conducted.
Type Hold l Retum Cyclic
Mode AUT CAB CAS CCB CSV
SV<SV, MV
g VIPCIS ti MVn-MV
alculation n—-MVn-1
SVn-1g8V<Svn —_ _ —
Sy x (8V-8Vn-1) + MVn—1
Mode move MAN MAN Not moved
b o wh SV Previous value 0 0
3(22‘?\7,',“ guwnen  mv Previous value Previous value MV
Operation to Operation to
Restart up change MAN to change MAN to Automatic restant
AUT after SV is set |AUT

(¢} SV count processing
SV count up is conducted for each execution time.

SV’=SV+AT

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

Manual Automatic
Mode MAN, OMB, OV, AUT, CAB, CAS, CCB, CSV
BW BW=MVn=MH
MVpcs>MH | MHA 1(BB2)
Upper MLA 0 (BB3)
and =
lower BW BW=MVn BW=MVn=ML
limit | MVpcs<MH | MHA 0 (BB2)
check MLA 1(883)
BW BW=MVn=MVpcs
Other MHA 0 (BB2)
MLA 0 (BB3)
BB1=BB2 or BB3
MHA=BB2 (However, when the alarm
Ic:Ael_t‘elction p&)ﬂﬁ)iﬁc;n (INH)'s
is on, =0
Alarm output a,B_iLwMB&:B_‘—bO MLA=BB3 (However, when the alarm
! a 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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5.2.17 Loop Selector

Usable Devices
Setting lr(gemal device)s Fi MELSECNET/10 Inde
data ystem, user fle direct Ji_ N ndex
register register zn | Constant | Other
Bit Word Bit Word

DB |0|@
I
OlO101010
I
!

I

Instruction Execution
code condition
Startup point

cw L (= [ololele s H

Set data
Setting data Description Data format
& Input value (E1) Real number
5} Block memory header device Device name
@ Operation constant header device Device name
@ Loop tag memory header device Device name
& Input value (E2) Real number
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 RL NMAX NMIN INH
|1 ] 1] | | l
Et — Engineering E1, E2 Mode Engineering Change rate and( |Change rate and | BW (Output value)
(Input value)| value | selection [ check [ value reverse 'ﬂ upper and lower upper and lower
£2 —»-{ CONVersion processing conversion limit fimiter limit limiter [—> BB1 (Alarm)
{Set value) f__‘_’ L—» BB2 (Output upper limit alarm)
et Output ol Trucking —= BB3 (Output lower limit alarm)
conversion processing | BB4 (Output change rate alarm)
ol !
NMAX MV NMIN TRK
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(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.

€+ 1,8D+0f (ENH l (E1)L |+ Floating point real number

@+1.8+0 L (E2)H l (E2)L |+ Floating point real number

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

©)+1.69+0 (BW)H BWIL .~ Flosting point real number
@+2 I - envte
Unused Alarm (BB1)

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

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

ltem name ltem Settable range Standard value setting
@+1, @+0|Output conversion upper limit NAMAX -999999 to 999999 100.0
®+3, @+2|Output conversion iower limit NMIN -999999 to 999999 0.0
i i 0: Not trucked
&+4|Trucking bit TRK Oto1 0 = 3 Trucked
@+5{Set value pattern SVPTN Oto1F 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 vaiue pattern
(SVPTN) cannot use bits 2 through 15.

b15 b0

®@+5

— - ] I_
Unused Input vaiue selection  0: E1 is selected.
1: E2 is selected.
Input value (E1) usage 0: E1 is being used.
1: E1 is unused.
Input value (E2) usage 0: E2 is being used.
1: E2 is unused.
Input value {E1) pattern 0: E1 is the first MV.
1: E1 is not the first MV,
Input value (E2) pattem 0: E2 is the first MV,
1: E2 is not the first MV.
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(d) Shows the loop tag memory contents used by .

Item name Item Settable range Standard value setting
2+1|Operation mode MODE 0 to FFFFH 8H
©+3|Alarm detection ALM 0 to FFFFH 4000H
6+4|Alarm detection prohibited INH 0 to FFFFH 4000H

©@+15, @@+14{Selection value PV RH* (RK*) to RL* (RH") 0.0
®@+17, @+16|Manipulated value MV RH* (RK*) to RL* (RH") 0.0
®@+47, @+46]Set value 1 PV1 -999999 to 999999 0.0
®@+51, ©@+50]Set value 2 PV2 -999999 to 999999 0.0
+53, ©@+52|Output upper limit value MH -999999 to 999999 0.0
©@+55, ©@+54 |Output lower limit value ML -999999 to 999999 0.0
©@+57, €+56 |Engineering range upper limit RH -999999 to 999999 0.0
€+59, 2+58|Engineering range lower fimit RL -999999 to 899999 0.0
©@+61, £+60]No during selection SLNO -899999 to 999999 0.0
+63, £2+62]Output change rate limit vaiue DML -999999 to 999999 0.0

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 bit

becomes 1.
F E D C B A ¢ 8 7 6 5 4 3 2 1 0
s ) MM
P M H | L
ALM A L A A
A
The bit used by the alarm detection prohibition (INH) is shown below.
ERRI, DVLI, MH!, and MLI can be set by the user.
F E D C B A 9 8 7 & 5 4 3 2 1 0
A ola WY
INH | R K L ! ]
f F !

(e) Execution time (AT)
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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)’s SPA is 1, the following processing is conducted.
BW holds the previous BW value.
® The operation mode is set to MAN (MANUAL).
(© BB's BB1 to BB4 becomes 0.
@ 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

Engineering value conversion
RH-RL
100
RH: Engineering value upper limit RL: Engineering value lower limit
En: Input value (E1 or E2)

PVn= x En+RL

(c) E1, E2 selection processing
When E1is 0, PV=PV4.
When E1is 1, PV=PVa.
SLNOnN changes the bit selected for PVito PV2to 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)
(® Output conversion processing is conducted.
® The alarm prohibition (ALM)’'s MHA, MLA, and DML become 0.
(© BB's BB1 to BB4 become 0.

@ When the operation (MODE) is AUT, CAB, CAS, CCB, C8V, 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 values E1 and E2

and outputs an alamm for the data after limiter processing.

Change rate limiter

Condition T BB4
IT-MVnisDML 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 o]
T<ML MVn=ML 0 1
ML<T’sMH MVn=T" 0 0

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

Ratio operation
@MxMVmNMIN
| 100

NMAX: Qutput 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.
(@ When the operation constant is 1
® 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 BB1is not 1.

Error
¢ An overflow occurred during operation. (Error code: 4100)
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5.2.18 Bumpless Transfer

Usable Devices
Setting Intemal devices i MELSECN Special
data (System, user) re;i“s?er direct Ji.. frtér;%t:jolg reglgdt:ern Constant | Other
Bit Word Bit Word LG
® - o ~ — -
® — o — — —
® — o - — —
® — O — — -
[ |nstruction] [ Execution]
code condition
I Startup point
S, BUMP L | — | [ sawe | @& | | @ | @ H
Set data
Setting data Description Data format
® 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 vaiue 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.

&+1,6D+0

(E1H (ETL

.+.. Output setting value (E1)

@+ 3v@+ 2 (E2)H (E2)L «... Qutput control value (Ez)} ;I:lagzg’ggrnt
G)+4 TTTTTTTTTTTTTTT] oevereveeeereseesseressenensmnnnans BIN16
_—W_'—/

Unused
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1: Automatic mode
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| Instruction

— S. BUMP —

MELSEC QnA

(b)

Block memory

BW (output value) is stored in €).

BB is not used.

@)+ 1,69+0]

| (BW)L

J -+« Floating point real number

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

item name Item Settable range Initial value setting
&+1, @+0{Lag time (sec) T 0 to 999999 1.0
@+3, &@+2|Lag zone 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, 6)+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.
(® For manual (e1=0), Xq (initial deviation value) and Xp (deviation) are found using the following
formula.
BW=E2
Xg=E2-E1
Xp=E2-Et

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

Condition IXpi>a IXpi<a
AT T
Xp =Xp’ - =— X = e Xp'
Xp=Xp'- = Xp Xp=5 a7 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’
IXpISA—.;.r IXpl Xpls10™

Error

o When an overflow occurs during operation.
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5.2.19 Analog Memory
Usable Devices
Setting I?éemal device)s Fil MdELSESNEL/]O f?"pecial nde
data ystem, user ile irect J.. AL} nction ndex
register module | register zn | Constant | Other
Bit Word Bit Word UITAG
B — o — - -
® — 0 - — ~
e — 0 — - —
e — S = — —
[ Instruction Execution
code condition
| S | lpom ]
S. AMR JL | i 4 sam | @ | @ | ® '—‘{
Set data
Setting data Description Data format
(5) 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.

di

E3

el

(1) Data handiing
(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.

- Output sublraction value (Ez)} Hloating point

Operation output signa! (e1)—e 0: Manual mode

E+1.6)+0 (EDH (EVL ... Output addition value (E1)
&+3&)+2 (E2)H (E2)L
@)+5.6)+4 (E3)H (E3)L <.+ Output setting value (E3)
€+e T -+ Bints
Unused

1: Automatic mode

Input addition signal (e2)
Output subtraction signal (e3)
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(b) Block memory
BW (output value) is stored in §).
BB is not used.

©)+1,69+0] (BW)H | (BW)L ] - Fioating point real number

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

ltem name Item Settable range Initial value setting
@+1, @+0]Output upper limit value d1 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
(Appilication 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 €3 is the output subtraction switch
(DEC SW).
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)

4 0 BW=BW+IE1IxAT
However, when the output value is d1 or later: BW=d1

0 1 BW=BW-|E2IxAT
However, when the output value is d2 or later: BW=d2

! BW=BW

0 0

AT: Execution time
Error
o When an overflow occurs during operation. (Error code: 4100)
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5.3 Correction Operation Instruction

5.3.1 Summation

Usabie Devices
Setting Intemal devices . MELSECNET/10 Special
data (System, user) re;;ger direct JI N flirjctnon reglins?::(Zn Constant Other
Bit Word Bit UZTAGE
@ - O — — —
® — O — — —
e — 0 — — —
e — o — — —

[ Instruction Execution
code condition

5. SUM T I smri'pim — sswm | & | @ | ® }_|

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

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.

€+ 1,6D+0 (E1H (E1)L* |- Floating point real number
&)+2 LLLTTELTTTT) - einte
_—Ua;ed__J Integral start signal (1)

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

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

©+3, @+2{Initial vaiue

ltem name tem Settable range Initial value setting
@+1, @+0|Input locate value ILC -9999889 to 999999 0.0
A -999999 to 999999 0.0
Input range 1: /sec
2: /min RANGE 1t03 1
3: /hour

@+4

(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.

T

el E1 BW (output)

0 - BW=outputs operation constant’s initial value A
E1<ILC BW=previous value stays as is

! 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

e When an overflow occurs during operation.
e When the RANGE (input range) is not 1 to 3.
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5.3.11 Temperature Pressure Correction

Usable Devices
Setting I?éemal devices Fil MELSEC_N_%[_/JO Special Inde
data ystem, user) ile direct JL_\N_ function ndex
register module_ | register zn | Constant | Other
Bit Word Bit Word ULTAGL

®®9|©
ojolo|o

Instruction Execution
code condition

, Startup point
S.TPC __]_Lr (| {__S'TPCI@|[®[@'_"

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 caiculate 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.

@"‘ 1v@+ 0 (ENH (ENL ... Differential pressure (E1) Float )
%+ 3,%+ 2 55:25;: Eg;t n:asured temperatl.;re (E2) Fooatng point
+5,80)+4 -« Measured pressure (E3)
&+ LTI - envee
_—_V—_J
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.

®)+1,89+0] (BW)H 1 (BW)L | -+ Floating point real number
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Error

(c) Operation constant

This shows the contents of the operation constant set in &.

ltem name Item Settable range Initial value setting
@+1, ©+0 %@%%m')m T TEMP -999999 to 999999 0.0
&+3, @+2|Bias (temperature) B1 -999999 to 999999 273.15
@45, @4 | Lo e o) PRES -999999 to 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.

|
nput Al A2
E2 E3
Used Used T+81 E3+B2
E2 + B1 P’ +B2
Unused Used 1.0 Es+B2
P'+B2
Used Unused T+81 1.0
E2 + B1

o When overflow occurs during operation.
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5.4 Arithmetic Operation Iinstructions

5.4.1 Addition
Usable Devices
Setting Intemnatl devices ) Special
data Systern, usen regilsier '%2‘3'32 regl:‘stdz:( zn | Constant Other
Bit Word Bit Word UITAGTT
® - 0 — — —
) — o — - —
@ — 0o — — —
) — 0 — — —
[ lnstruction] [ Execution]
code condition
| Startup point
S. ADD L | { | 1 sa0 | @ | | @ | ® ‘—"
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 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

E)+2,ED+1

&)+4,6D+3

E)+2n, E)+2n-1

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

©)+1.0)+0]

(n)
(EN)H (E1L
(E2)H (E2)L
(En)H | (En)L

--- Number of inputs (n) . giN16
-« Input value (E1)
-+« Input value (E2)

Floating point
real number

... Input value (En)

(BW)H ] (BW)L l -« Floating point real number
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MELSEC QnA

(c) Operation constant

This shows the contents of the operation constant setin &.

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

@+2, @+1|Coefficient 1

@+4, @+3|Coefficient 2

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

@+2n+2, @+2n+1|Bias

Item name Item Settable range Initial value setting
@®+0|Coefficient number n 0toS 0
K1 -999999 to 999999 1.0
K2 -999999 to 999999 1.0
Kn -999999 to 999999 1.0
B -999399 to 999999 0.0

(2) Processing explanation
The following processing is executed.
BW=K1 xE1 + K2x E2+..+KnxEn+B
However, when n=0, BW=B.

Error

«» When an overfiow occurs during operation.

» When not n=0to 5.

(Error code: 4100)
(Error code: 4100)



5. Process Control Instruction —S.SUB — MELSEC QnA
5.4.2 Subtraction
Usable Devices
Setting Intemal devices MELSECNET/10 Special
data (System, user) File direct J.. A function index Constant Other
register module register Zn e
Bit Word Bit Word UG
® ~ o — - -
® — o — — —
B - o — - -
® — o — — —
[ Instruction] [ Execution]
code condition
| Startup point
s.suB _f_l_l —} [ ssu T[[@l@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 E5) are stored in §).
@+ 0 (n) «++ Number of inputs (") | giN16
E)+2,E)+1 (ENH (E1)L «-e- Input value (E1)
E)+4,6)+3 (E2)H (E2)L -+ Input value (E2)
, . Floating point
: real number
&)+2n, §)+2n-1 (En)H | (En)L ...« Input value (En)
(b) Block memory
BW (output value) is stored in €.
BB is not used.
+ 1 ,+0 L (BW)H I (BW)L ] « Floating point real number
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MELSEC QnA

(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.

&+2, &+1|Coefficient 1

@+4, @+31Coefficient 2

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

tem name Item Settable range Initial value setting
@ +0|Coefficient number n Otos 0
K1 -998999 to 999999 1.0
K2 -999999 to 999999 1.0
Kn -999999 to 999989 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-...-KnxEn+B
However, when n=0, BW=B.

Error

o When an overflow occurs during operation.
e When not n=0to 5.

(Error code: 4100)
(Error code: 4100)
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5.4.3 Multiplication

Usable Devices
Sgtt:’ng l?éernal devioe)s Fi Inde
ata ystem, user ile ndex
register register zn | Constant | Other
Bit Word Bit Word
® — o - — —
) — o — — —
® — o — — —
& — C — — —
[ |nstruction] [ Execution]
code condition
] Startup point
o L1 = J® 16186 H
Set data
Setting data Description Data format
3) 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 O to 5.
@+0 (n) ««» Number of inputs () L g|N16
@+2.6D+1 (ENH (EL - Input value (E1)
+4,§1)+3 E2)H E2)L -+ Input value (E2)
@ X @ E2) (E2) g . Floating point
real number
@)+2n, @ +2n-1 (Em)H | (En)L .- Input value (En)
(b) Block memory
BW (output value) is stored in ©9.
BB is not used.
+ 1,+0 r (BW)H [ (BW)L J .-+ 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.

&+2, @+1|Coefficient 1

&+4, ®+3|Coefficient 2

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

@+2n+2, @+2n+1|Bias

Item name Item Settable range Initial value setting
&+0|Coefficient number n Otos 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

(2) Processing explanation

The following processing is executed.
BW=K1 xE1 xK2x E2 x
However, when n=0, BW=B.

Error

¢ When an overflow occurs during operation.

e When not n=0 to 5.

xKnxEn+B

(Error code: 4100)
(Error code: 4100)
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5.4.4 Division

Usable Devices
Sgtting I?éemal devioe)s Fi MELSE‘?NET/]O fSpecsa' |
ata ystem, user ile irect J.. unction index
register module | register Zn Constant | Other
Bit Word Bit Word ULINGE

V®0|®
I
ojolofo
I
|
|

Instruction] Execution
code condition

Startup point

S.DV _J_I_% | } J|S.£"V[@1|@|®'_l

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.

G+ 1 ,@+0 (E1)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 f (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 O to 5.
ltem name Item Settable range Initial value setting
@+1, @+0|Coeflicient 1 A -999999 to 999999 1.0
&+3, @+2|Coefficient 2 K1 -999989 to 989999 1.0
®+5, @+4|Coefficient n K2 -999999 to 999999 1.0
@+7, @+6{Bias 1 B1 -999999 to 999999 0.0
©+9, @+8|Bias 2 B2 -999999 to 999999 0.0
@+11, @+10|Bias 3 B3 -999999 to 999999 0.0

(2) Processing explanation
The following processing is executed.

K1 x E1 + B1
BW = Ax o xE2+B2 " B3

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

Error

¢ When an overflow occurs during operation.

(Error code: 4100)
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5.4.5 Square Root

Usable Devices
Sgning I?éemal device)s Fil MdELSECNET/1O gpecial Inde
ata ystem, user ile irect JU_ N nction ndex
register module | register zn | Constant | Other
Bit Word Bit Word UG
B) — o - — -
® — o - - —
e — o — — —
@ — o — — —
[ Instrucﬁon] [ Execution
code condition
| Startup point .
5.S0R | Lk LS-SQR]@l‘@T@H
Setting data
Setting data Description Data format
S Input value (E1) Real number
® Block memory header device Real number
() Operation constant header device Device name
® Dummy device Dummy
Function
The v of input value (E1) is output.
When the input value is negative, 0 is output.
(1) Data handling
(a) Input data
The input data (E1) is stored in &).
@+1.60+0 [ (EnH 1 (E1)L ] - Floating point real number
(b) Block memory
BW (output value) is stored in §).
BB is not used.
+ 1,+0| (BW)H | (BW)L J ++ Floating point real number
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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|Output locate value oLc 0 to 999999 0.0
@+3, @+2|Coefficient K 0 to 999999 10.0

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

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

5§.5.1 Compare Greater Than

Usabie Devices
Setting Internal devices ! Special
data (Syster, user) regzlseter %ﬁg reglrn‘stdee:( zn | Constant Other
Bit Word Bit Word ULTANGT]

B — o — - -
) — o - - -
E) — o — — —
® — 0 - — —

[ !nstruction) [ Execution]
code condition

IStanuppoim
M b——{= TsloleleH

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
2 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 §).

&+ 1,8)+0 (E1)H (E1)L -+ Input value (E1) | Fioating point
&+3,6)+2 (E2)H (E2)L - Input value (E2) | real number
(b) Block memory
BW (output value) is stored in ©).
The same vaiues 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 LTI - einte
Unused Comparison output (BB1)
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(c) Operation constant
This shows the contents of the operation constant set in &.

ltern name ltem Settable range Initial 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-HS<E1<E2+K

Same as previous time

Error

o When the hysteresis value is negative.

(Error code: 4100)



5. Process Control Instruction —S.<—

MELSEC QnA

5.5.2 Compare Less Than

Usable Devices
Setting I?éemal devioe)s i MG‘ELSEQN_EI{jO hSJpecial Inde.
data ystem, user ile irect JL_ N nction ndex
register module | register Zn Constant Other
Bit Word Bit Word UG
® — 0 — — —
® — o — — —
B — o — — —
® — o — — —
[ Instruction] [ Execuﬁon]
code condition
I Startup point
Il b——{JTeleleleH
Setting data
Setting data Description Data format
& 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 &9.
&+1,6)+0 (EVH (E1)L -+ Input value (E1) | Fioating point
&)+3.E)+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.

@)+ 1.00+0 (BW)H (BW)L
@+2 T
Unused

-+ Floating point real number
«+ BIN16

Comparison output (BB1)
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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|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

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

o When the hysteresis value is negative.

5-95
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5. Process Control instruction

5.5.3 Compare Equal Than

Usable Devices
Sce’ttlng I?éemal devices Fil MELSECNET/10 Special
ata ystem, user) ile direct JIN_} function Index
register module | register zn | Constant | Other
Bit Word Bit Word UL NG
® — o - - =
& - @) . — _
® - o — — —
e - o — — —
[ Instruction] Execution J
code condition
Startup point
inl —{ = oo e 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
® 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 &9.

E)+1,6D+0

(ENH (E1)L

E)+3.6)+2

(E2)H (E2)L

(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

(BWH (BWIL

@)+2

L]
—_—

Unused

---+ input value {(E1) Floating point
... Input value (E2) [ real number

---- Floating point real number
== BIN16

Comparison output (BB1)
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(c) Operation constant
This shows the contents of the operation constant set in &.

. Item name item Settable range Initial value setting
&@+1, @+0|Setvalue K -999899 to 999999 0.0
(2) Processing explanation
The following processing is executed.
Conditions BB1
E1=E2+K 1
E1£E2+K 0

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

Error

s When the hysteresis value is negative.

(Error code: 4100)
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5.5.4 Compare Greater Or Equal

Usable Devices
Setting Intermnal devices ) MELSECNET/10 Special
data (System, user) regiuseter direct JL A fr%r;%t&?g reg;{‘s‘tj:r)(Zn Constant Other
Bit Word Bit Word UCAGEDS
& — o — — —
& — O - — _
& — O - — —
@ — o - — -

[ Instruction [ Execuﬁon]
code condition
1 Startup point

L —F > e [elel e

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 &).

®+1.60+0 (ENH ENL v Input value (E1) ) Floating point
@+ 3,@"'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 (BW)H (BW)L .-+« Floating point real number
@-+2 [T e vt
Unused Comparison output (BB1)

5-98
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(c) Operation constant
This shows the contents of the operation constant setin &.

ltem name ltem Settable range Initial value setting
@+1, @+0|Set value K -999999 to 999998 0.0
&+3, @+2|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

* When the hysteresis value is negative.

5-99
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5. Process Control instruction @—S.<=—

5.5.5 Compare Less Or Equal

Usable Devices
Setting I?éemal devices . MELSECNET/10 Inde
data ystem, user’ ile direct J. N ndex
) register register zn | Constant | Other
Bit Word Bit Word
® - o ~ — ~
® — o — — —
e — o — — —
e — o — — -
[ Instruction Execution
code condition
| Startup point
e Mpb—F—Ts= Teolelel®
Setting data
Setting data Description Data format
® Input block header address Device name
(3] Block memory header device Device name
@ Operation constant header device Device name
e 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 &.
@+ 1,8D+0 (ET)H (E1)L - Input value (E1) { Fioating point
@+ 3,@4.2 (E2)H (E2)L ... Input value (E2) | real number

(b) Block memory

BW (output vaiue) is stored in €9.

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

)+ 1,6)+0 BW)H BWIL .. Fating poin real rumber
@+2 T - envte
\—-—Y—-—J

5-1

Unused

00
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(b) Operation constant
This shows the contents of the operation constant set in &.

&+1, @+0
@+3, @+2

Item name

ltem

Settable range

Standard value setting

Set value

K

-999999 to 999999

0.0

Hysteresis

HS

0 to 989999

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

o When the hysteresis value is negative.

5-101
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6 Error Code

This section expiains 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.

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

6-1
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6.2 Error Code List

The process control instruction errors are as follows.

(1) Error occurs during an operation
(2) CPU internal error

(Error No. : 4100)
(Error No. : 1206)

In addition, when an operation error occurs the detail information is stored in SD1502 to SD15083.
(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)
SD15083: 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
4 Integer range is exceeded g’.‘lgﬁggf‘) time. {The set data must be
5 Tried to divide by 0.
6 An overflow occurred.
16 DSP hardware error
17 Command code error CPU internal error
18 Data error
19 Time-out

Table 2 Instruction processing Nos. for which an error occurred

When the following instruction errors occur the process No. becomes 1.

rocess No.
1 2 3 4 5 6 7 8S8
Instruction
o Engineering -
S.IN Range check Input limiter value conversion Digital filter
w Change rate
Input addition . Output
S. OuUT1 ; upper and lower | Reset windup :
processing limit limiter conversion
Change rate o
t
S.0UT2 upper and lower utpu
limit limiter conversion
S.R Execution time | Engineering Trucking Change rate Comparison
' monitoring | value conversion|  processing limiter operation
Execution time SV setting Trucking Gain Kp : ot
S.PID monitoring processing processing operation PID operation | Deviation check
. . . . Conversion rate
Execution time SV setting Trucking Gain Kp 3 - Output
S.PIDP monitoring processing processing operation PIDP operation | Deviation check upﬁe:nalri\:“lg:ver conversion
Operation time SV setting Trucking Gain Kp . o
8. SPI monitoring processing processing operation P operation | Deviation check
Execution time SV setting Trucking Gain Kp . -
S.IPD monitoring processing processing operation IPD operation | Deviation check
Execution time SV setting Trucking Gain Kp . -
S. BPI monitoring processing processing operation BP! operation | Deviation check
Engineering Upper/i o
S. PHPL value reverse pper/iower Change rate Engineering Loop stop
conversion limit value check value conversion
Execution time SV setting Trucking ' 2 position onvoff
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 comection MV output control

6-2
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rocess No.

- 1 2 3 4 5 6 8S
Instruction

Operation MVeGs Output
PGS constant SV count up operation processing
. Engineering | Upper and lower i
Engineering . g Output Trucking

SEL value conversion X1, X2 selection vﬂ:nev;er;egnse hmrrtammiter 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

(3) Development method
The following system was achieved.

Circuit List
el
- {BB1 LD e
ouUT BB
y1 OouUT y1

(4) Example
Example program for the following arrangement.
Input bit (e1) R0.0
Block bit (BB1) R101.0
Output bit (y1) R102.0
Circuit List
RO. 0

! R101.0 LD RO.0
OUT R101.0

R102.0 OUT R102.0Q
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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)
€1 Et

(3) Development method
The following seguence was realized.
Circuit List
SM400 Normally ON
| EMOV LD SM400
EMOV Et1 Y1

EMOV] E1 [BW}H 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

SMA;OO Normally ON

f LD SM400

EMOV RO R100
EMOV RO R110

Appendix-2
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Appendix 1.3 Logical Product (AND)

(1) Function
Input et 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 xe2 xe3 xed4 xe5

(3) Development method
The following sequence was achieved.

Circuit List

el e2 e3 e4 es
— ] — }—} BB1 >—l D et
AND e2
AND e3
AND e4
AND e5
ouUT BB1

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

e ’
{——-f } 881 >—{
When only one of e2 to €5 is specified, BB1=e1 x en (en shows the specified e).

et e2
}——-H—-—-H BB1 >—i

(4) Example
Example program for the following arrangements.

Output bit (e1, 2, e3, e4, e5)
R0.0, RO.1, R0.2, R0.3, R0.4

Biock memory (BW) Rt.0
Circuit List
RO.0 RO.1 R0.2 RO.3 RO.4
— — — R1.0 >—1LD RO. 0
AND RO.1
AND RO.2
AND RO.3
AND RO.4
OUT R1LO
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Appendix 1.4 Logical Sum (OR)

(1) Function
Input e1 to €5 logical sum is output to BB1.

(2) Operation
The output is as follows. (This operation is only valid for the specified en.)

BBi1=el +e2+e3+e4 +€5

(3) Development method
The following sequence was achieved.

Circuit List
—ﬂ <{BB1 > LD el
e2 OR e2
_| |.__ OR &3
e3 OR o4
— | OR &5
——ﬁ— OuT BB1
e5
—H

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

el
} BB1

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

el

|

F BB1
EHJ

(4) Example
Example program for the following arrangements.

Output bit (e1, €2, €3, e4, e5)
R0.0, RO.1, R0.2, R0.3, R0.4

Block memory (BW) R1.0
Circuit List
RO. 0
— } R1.O > LD RO.0
RO. 1 OR  RO.1
L OR RO.2
RO. 2 OR R0.3
L OR R0.4
RO. 3 OouT R1.0
—H
RO. 4
B
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Appendix 1.5 Not (NOT)

(1) Function
The input et’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
f BB1 >-{ LDl el
ouT BB1
(4) Example
The example program for the following arrangement.
Input bit (e1) R0.0
Block memory (BW) R1.0
Circuit List

RO. 0
f R1.0 LDl RO.O
OUT R1.0
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Appendix 1.6 Exclusive Logical Sum (EOR)

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

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

(3) Development method
The following sequence was achieved.

Circuit . List

| BB1 DI et
AND e2

ANl e2
OR8B
OuT BB1

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

o :
} 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 RO.0
RO.0 RO, 1 AND RO 1
LD R0.0
ANl RO.1
ORB
OUT R1.0
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Appendix 1.7 Word Comparison (WCOMP)

(1) Function
The current input value E1 and the previous vaiue 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.

Circuit List
(E<> [E1[BW R1.0 LDE<> E1 BW
SM400 OouT  BB1
' 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
B8B1) R4.0
Circuit List
{E<> JRO[R2 R4.0 LDE<> RO R2
SM400 OuUT R4.0
F EMOV[RO[R2 M 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 heid in BB) are compared and the
results are output to BB1.

(2) Operation
When en=en-1, BB1=0 en is output to BB2.
When enzen-1, BB1=1 en-1 is output to BB3.

(3) Development method
The foliowing sequence was achieved.

Circuit List
el BB2
— A | BB1 > LDI et
AND BB2
el BB2 Lo et
—— ANl BB2
BB2 ORB
— BB3 > ouT BBM
LD BB2
el OUT B8B3
— F BB2 DD et
OUT BB2
(4) Example
Example program for the following arrangement.
Input bit (e1) R0O.0
Block memory (BB) R1.0to R1.2
Circuit List
R0.0 R1.1
F R1.0 > LDI R0.0
AND R1.1
RO.0 R1. 1 Lo Ro.0
— ANl R1.1
R1.1 ORB
- R1.2 D= OUT R1.0
tb  R1.1
RO. 0 OUT Ri1.2
F R.1 >4 D  Ro.0
OUT R1.1
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Appendix 1.9 Puise 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

o L [
" ]

s I
oot — | | M I Jl

AT

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

Circuit List
et
—{tf BB1 > LDP et
e2 ORP e2
—t— ORP e3
3 ORP o4
It ORP 5
ot OUT BBt
-
e5
— -

Note: Only the en being used is recorded.

(4) Exampie
Example program for the following arrangement.

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

Circuit List
RO. 0
—t- R2.0 > LDP R0.0
RO. 1 ORP RO.1
1t ORP RO.2
RO. 2 ORP  RO.3
—t ORP RO. 4
RO. 3 ouUT R2.0
— i
RO. 4
]
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Appendix 1.10 Flip Fiop (FF)

(1) Function
This function conducts the RS flip flop operation.

(2) Operation
Operate as follows. (The table shows the BB1 value)

el/e2 o] 1
o] Hold
1 1

el J
2 | L
w— 1

(3) Development method
The following sequence was achieved.

Circuit List
el e2
¥ BB1 LD el
BB:ZI_} OR BB1
ANi e2
OuUT BBt

(4) Example
Exampie program for the following arrangement.
Input (e1, e2) R0.0, RO.1
Block memory (BB) R1.0
Circuit List
RO.0 RO. 1
¥ R1.0 L0 Ro.0
R1.0 OR R1.0
ANl RO.1
OuT R1.0
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Appendix 1.11 Majority (NM)

(1) Function
The most numerous of input values el 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 List
SM400
— L s
o RST TMP
— — INC LD et
o1 INC  TMP
—— o e
2 DEC TMP
— — INC LD e2
2 INC  TMP
—— DEC LDl e2
o3 DEC TMP
— LD e3
o3 INC  TMP
A DEC LDl e3
ed DEC TMP
[ LD ed
o4 INC TMP
F— DEC LDl e4
o5 DEC TMP
'h LD e5
o5 INC  TMP
A DEC LDl &5
DEC TMP
Ko SET LD> TMP KO
SET  BB1
) RST LD« TMP Ko
RST BB
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(4) Example
Exampie program for the following arrangement.
input (en) R0.0 to RO.4
Block memory (BB) R1.0
Temporary device (TMP) R2
Circuit List
SM400
—1 —{RSTTREH LD SM400
RO. 0 RST R2
— F INC O RO.O
RO. 0 INC  R2
—F LDl RO.0
RO. 1 DEC R2
H } INC L0 RO.1
RO. 1 INC  R2
—F DEC[ R M LDI  RO.1
RO. 2 DEC R2
— INC| R H LD Ro.2
RO. 2 INC Rz
F DEC LDl RO.2
RO. 3 DEC R2
s LD  RO.3
RO. 3 INC R2
- DEC LDl RO.3
RO. 4 DEC R2
F INC LD RO.4
RO. 4 INC Rz
_/H/ DEC LDl  RO.4
DEC R2
L> [ R2 [ ko SET D> R2 KO
SET Ri.0
< | R2 [ KO LD< R2 KO
RST R1.0
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Appendix 1.12 Mode Switching (MCHG)

(1) Function
This function changes the loop tag memory MODE.
In addition, the input e1 value is output to biock 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 | 0 0 0 0 0 | CSV | CMV CAS | AUT | MAN
MDIH 0 0 0 0 0 | CSVI | CMVI CASI | AUTI | MANI

(3) Development method
The following sequence was achieved.
Temporary work devices (TMP) require true words, so take appropriate precautions.

Circuit List
SM400
— f LD SM400
RST T™MP
MOVIE1 [BWH MOV~ E1 BW
LD<= K1 E1

{<=TKI[El —{>=[K3] E1 — + [K2TE1[TMP}- AND>= K3 E1
+ K2 E1TMP
— <= K4 E1 F—5>=[KS]Et —o « K5 [E1[TMP}LD<= K4 E1
) AND> = K5 E1
+ K§ E1 TMP

et
— ——————— [ = [Ki Ei 5= (K8 Ef ———————K0 LD ef

AND<= K1 E1
Ko {TEST [ MDIH | TMP [TMP+1.0+— AND> = K5 Ef
MPS

TMP+1.0 TEST  MDIH TMP TMP+1
n RST MPP

ANI TMP+1. 0

BSET RST  TMP+1

BSET TMP+1 TMP
MOV MOV TMP+1 MODE
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(4) Example
Example program for the following arrangement.
Input (et1) RO.0
(E1) R1
Block memory (BW) R2
MODE R10
MDIH R11
TMP R20, R21
Circuit List
SM400
— | RST | R20 H LD SM400
RST  R20
MOVIRI [R2 MOV  R1 R2
LD<= K1 Ri

— =Tk (Rt —{=> [K3[R1 o + [K2[RI[R20H AND> = K3 Rt
+K2 R1 R20
—{ <= [K4[RI —{=> K5 | BRI —— + K [RI[R0}qLD<= K4 R1
AND<= K5 Ri
+ K5 A1 R20

RO. 0
— < TK R —{>=[®[RI P—————=K0 |LD RO.0
AND<= K1 Ri
—Ko [TEST] R11_| F2o | R21.0 HAND>= K5 R1
MPS
R21.0 TEST R11 R20 R21.0
r AT MPP
ANI R21.0
bser | Ror [ A0 | RST  R21
BSET R21 R20
R21

MOV 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)

E1 5 4 3 2 1
MDIH | 0 f o]0 |o[o]|csvijcmv | cAst | AUTI [MANI] [ [

(3) Development method
The following sequence was achieved.
Temporary work devices (TMP) require true words, so take appropriate precautions.

Circuit List
SM400
L—-i E {RST[TMPH LD~ SM400
RST  TMP
MOV  E1 BW
LD<= K1 Ef

— <= K1 { E1 b——{ >= [KS[El ——1 + [K2 | E1[TMP}H AND>= K3 E1
+ K2 E1TMP
TR e {5 e (= [GIE Wk <= K¢ Et
AND>= K5 Ef
o1 +Ks E1TMP

b p———————{ <= TKI [ E1 —{=[Ks | E1 —{BSET[IMP+1[TMP H LD e1

AND<= K1 E1
el

—f——————{ <= K[ El —{>= K5 [ E1 ——{BSET|TMP+1]TMP | AND>= K5 E1

BSET  TMP+1 TMP

SM400 LDI el
—F MOV [TMP+1[WDIHH AND< = K1 Et
AND> = K5 Et
BSET  TMP+1 TMP
LD SM400

MOV TMP+1 MDiH
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Appendix
(4) Example
Example program for the following arrangement.
Input (e1) R0O.0
(E1) R1
Block memory (BW) R2
MOD!I R11
TMP R20, R21
Circuit
SM400
}
MOVIR1[R2]
{<=JKI[Ri ——{=>[K3[ Rt — + [K2 [R1[R20
{<=]K4| Rl —{=>[K5] Rt — + [K5[Ri[R20 H
RO. 0
— p————— (=T lR =6 [ —{eser R (R0
RO.0
— e [ - TK (Al —{>= [K5 | A1 —{BSET] Ret | F20 H
SM400
—F MOV [ R21 [R11]

Appendix-16

List
LD SM400
RST R20
MOV R1 R2
D<= K1 Rt
AND>= K3 R1
+ K2 R1 R20
LD<= K4 R1
AND> = K5 R1
+ K§ R1 R20
LD RO.O
BSET R21 R20
LDI RO.0
BSET R21 R20
LD SM400

MOV R21 R11
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Appendix 1.14 Signal Generator (SET)

M

@

&)

@)

Function
The output setting value a is output as is.

Operation
BW=a

Development method
The following sequence was achieved.

Circuit

List

SM4|00
—

Example

Example program for the following amangement.

Output setting value (a) RO, R1
Block memory (BW) R2,R3

Circuit

EMOV [ a [BW}H LD SM400
EMOV

a Bw

SM400
[
—

Appendix-17
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Appendix 1.15 On Delay Timer

(1) unction
From the time that input (1) 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.

o 1 L

¢ The preset time is stored beforehand in PSET.
(Second units, floating)

— PSET —]

e 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
F__I F—{=TkoTBUF { &/ [ PSET | SD1500 | BUF+1H MPS
AND= KO BUF
INT BUF+1}+ E/ PSET SD1500 BUF+1
INT  BUF+1 BUF+1

MOVIKI] BUF | MOV K1 BUF

MPP
BUF DEC AND< > KO BUF
DEC  BUF+t

BB1

>= | K0 | BUF+1 SET] BBI = ANl BB1

AND> = KO BUF+1

el

£ RST|BUF H SET  BB1
LD1 e1

RST] BB1 |+ RST BUF

RST  BB1
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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
— =Ko R4 {E1 R2 [ sD1500 ] Rs_H MPS
AND= KO R4
INT | R5 | R5 J+ E/ R2 SD1500 RS
INT RS RS
MOV K1 R4
MPP
<> | Ko | Ra AND< > KO R4
A1 0 DEC RS
" 5-TKo] A5 —{SEI[RL.OH AN} R1O
RO. 0 AND> = KO RS
—iH SET R10
LDl RO.0
RST]R1.0H RST R4
RST R1.0
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Appendix 1.16 Off Delay Timer (OFTMR)

(1) Function

)

@

From the time that input (e1) changes from 1 to O until after the preset time T seconds, the output
is changed from 1 to 0.

Operation
When e1=1-0, BB1=0 after T seconds.
When e1=0, BB1=1.

BB1

* 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
+1| PSET/AT value -
+2
Development method

The following sequence was achieved.

Circuit

el

L= KO |BUF

— 0: No count
1: Counting

<D>

{(E/ ] PSET | SD1500 | BUF+1

INT

MOVIK1| BUF |

(<> [ Ko [BUF
8B1

DEC [ BUF+1]

— >= | KO | BUF+ SET] BB1

RST] BUF |

RST

Appendix-20

List
LDl
MPS
AND=
E/

INT
MOV
MPP

el

KO BUF

PSET SD1500 BUF
BUF+1 BUF+1

K1 BUF

AND< > KO BUF

DEC
AND

BUF+1
B81

AND> = K1 BUF+1

SET
LD

RST
RST

BB1
el

BUF
BB1
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(4) Exampie
Example program for the following arrangement.
Input (e1) R0.0
Output (BB1) R1.0
Preset vaiue (BW) R2,R3
Buffer (BUF) R4 to R6
Circuit List
RO. 0 I RO.O
(= [KO[ Re —( &/ R2 [SD1500 ] RS )JMPS
AND= KO R4
INTT RS | A5 M E/ R2 $D1500 RS
INT RS RS
MOV Ki] R4 H MOV K1 R4
MPP
<> KO | R4 m— AND< > KO R4
R0 DEC RS
A {5- RO [R5 —{SETI RIL.OH AND R1.0
RO.0 AND> = KO RS
— |- RST] R H SET  R1.0
LD RO. 0
RST R4
RST R1.0

Appendix-21



Appendix MELSEC QnA

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 —I

¢ 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 ~— (: No count
+1 | PSET/AT value __ 1: Counting
+2

(3) Development method

The following sequence was achieved. <D>
Circuit List
el LD el
—— Fr{=TKoTBUF {7 T PSET [ 501500 | BUF+1H MPS
AND= KO BUF
INT E PSET SD1500 BUF+1
INT  BUF+1
MOV MOV K1 BUF
MPP
(<> [ Ko [BUF DEC AND< > KO BUF
BB1 DEC  BUF+1
— >= | KO | BUF+1 SET| BB - AND  BB1
e AND> = KO BUF+1
__;H RST SET BB1
LDl el
RST RST  BUF
RST  BB1
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(4) Exampie
Example program for the following amangement.
Input (e1) R0.0
Output (BB1) R1.0
Preset value (BW) R2,R3
Buffer (BUF) R4 to R6
Circuit List
RO. 0 Lb RO. 0
— =Tk [ A4 {1 re TsDi500] AR5 _H MPs
AND= KO R4
INT] R6 | R5 HE R2 SD1500 R5
INT RS RS
MOV] Ki | R4 H MOV K1 R4
MPP
R4 DEC | A5 H AND< > KO R4
R1.0 DEC RS
~ f——————{5= k0 [ s —{SET[RI.OH AND R1.0
RO.0 . AND> = KO RS
H SET R1.0
LDl RO.O
RST 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 Output (BW) | Output (BB)
0 E1 0
E2 1

(3) Development method
The following sequence was achieved.

Circuit List
SM400
—t EMOVEL[BWH LD et
EMOV E1 BW
BB1 > OUT BB1
INV
EMOV[EZ [BW]- EMOV E2 BW

(4) Example
Example program for the following arrangement.

input bit (e1) R0.0

Input word (E1) R1,R2

Input word (E1) R3, R4

Block memory (BW) R100, R101

Block bit (BB1) R101.0

Circuit List
SM400
—1 LD RO.0
EMOV R1 R100
R101.0 >~ OUT R101.0

INV

EMOVIR3[R100 |- 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:agésgtgrage Unit Data storage
SPID sSSPy
+0 — — — — — —
1 | MODE*" |Operation mode 0 to FFFFx — 3] u
2 — — — — — —
3 | ALM*' |Alarm 0to FFFFH — on on
4 INH*' | Alarm detection prohibition 0 to FFFFu — u U
5 —_— — — —_— — —
6 — - - - - —
7 —_— — — -— a— p—
8 — - - — - —
g —_— — -_— —_— —— —-—
S. PHPL 10 PV Process value -5to0 105 % o o
11
8. OUT1 12 MV Manipulated value -10 to 110 % 0; } 0
13 -
S.PID/S. SPI 14 Sv Set value (RL) to (RH) — O o)
15 -5 to 105 % U U
S.PID/S. SPI 16 DV Deviation -110to 110 % o o
17
S. OUT1 18 MH MV upper limit value -10to 110 % U U
19
S. OUT1 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 fimit -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 — pu— — — —
35 -
36 _ _ _ _ _ _
37
S.IN 38 [+3 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
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Instruction used | Offset Item Name Senmrgr/lsgtgrage Unit - Data storage
Ry e SSPt

8. PHPL 44 DPL  |Change rate alarm value 0to 100 _ U U
45

S. PID/S. SPI 46 CT/ST |Control time/operation time 0 to 989999 sec | U o 8]
47 SetCT SetCT

S. OUT1 48 DML {MV change rate Cto 100 % ‘ u | U
49 :

S. PID/S. SPI 50 DVL |Change rate control value 010 100 % ) u U
51

S. PID/S. SPI 52 P Gain 0 to 999999 U U
53

S. PID/S. SPI 54 12 |integral time 0 to 999999 ‘

sec u U

8. OUT1/8. OUTH 55

S. PID/S. SPI 56 D/STHT |Derivative time, sample time 0 to 999999 sec ' [t} U
57 " (Set D) (Set STHT)

S. PID/S. SPI 58 GW Gap width 0to 100 % | U v
59

S. PID/S. SPI 60 GG Gap gain 0 to 999999 _ U U
61
Key Points l

e The *1MODE, ALM, and INH are used in common for all instruction.
o The *2's 1 uses the same value for the S.PID instruction and S.OUT instruction and for the S.SPI
instruction and S.OUT1 instruction.
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Loop Tag Memory List
Instruction used | Offset| Item Name Setti?ag'/"sgtgrage Unit Data storage
SIPD SBP!
+0 — - _ — —_ -_—
1 | MODE"' |Operation mode 0 to FFFFK — U U
2 —_ — — - —_ —_
3 | ALM [Alarm 0 to FFFFH - on o
4 INH*' | Alarm detection prohibition 0to FFFFy —_ 4] 8]
5 — — —_— — ——— ——
[ — J— —_ —_— — —
7 pa— — -— p— — —
8 — — —_ pa— p— —
] p— — —_ —_— — —
S. PHPL 10 PV Process value -5to 105 % o o
1
S. OUT1 12 MV Manipulated value -101t0 110 % o o
13
S.IPD/S. BPI 14 sv Set value (RL) to (RH) — (o] 0
15 -5to 105 % U u
S.IPD/S. BPI 16 DV Deviation -110to 110 % o o
17
S. 0UT1 18 MH MV upper limit value -10to 110 % U U
19
S. OuUT1 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 iimit -899999 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 vaiue (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 —
35 - - - - -
36
37 - - - - - -
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 (SetCT) (SetCT)
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instruction used | Offset|  item Name Se"‘?ag{‘ggfage Unit Data storage
SIPD SBPI
S. OuT1 48 DML MV change rate 0to 100 % U U
49
S.IPD/S. BPI 50 DVL |Change rate control value 010 100 % U U
51
S.IPD/S. BPI 52 P Gain 0 to 999999 U U
53
S.IPD/S. BPI 54 2 Integral time 0 to 999999
sec U U
S. OUT1/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 999998 _ U U
61
Key Points l
o The *1MODE, ALM, and INH are used in common for all instruction.
e The *2's 1 uses the same value for the S.IPD instruction and S.OUT instruction and for the S.BPI
instruction and S.0UT1 instruction.
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Loop Tag Memory List
instruction used | Offset| Item Name Settir;agr/%tgrage Unit Data storage
SMOUT SMONI
+0 _ — - —-_ - -
1 | MODE*" |Operation mode 0 to FFFFH - U U
2 —_— — —_— p— — ——
3 | ALM'" |Alarm 0 to FFFFH — o/ o/
4 | INH"' {Alarm detection prohibition 0 to FFFFH - U U
5 -— —_— — J— p— -
6 -— —_— —_— — —_— —
7 -— —_— —_— — — —
8 _— p— —_ pa— — —
9 -— — —_— — —— —
S. PHPL 10 PV Process value -5t0 105 % _ o
11
S. MOUT 12 MV Manipulated value -10to 110 % o _
13
14
15
16 _ _
17
18 _
19
20 _
21
S. PHPL 22 RH Engineering value upper limit -999999 to 999998 | _ U
23
S. PHPL 24 RL Engineering value lower limit -999999 t0 999999, N 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)s(PL)
34 —_— — — —
35 - -
36 _ _
37 - - - a
S.IN 38 o Filter coefficient 0to 1 _ _ U
39
S. PHPL 40 HS Upper lower limit alamm hysteresis |0 to 999999 _ _ U
41
S. PHPL 42 CTIM |Change rate alarm check time 0 to 999989 sec _ U
43
S. PHPL 44 DPL [Change rate alarm value 0to 100 _ _ u
45
46 _
47 -
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Data storage
SMOUT SMON!

Instruction used | Offset tem Name Semr:agr/‘sgtgrage Unit

49

51
52

54
55
56
57
58
59
60
61

Key Points I

¢ 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;agésgtg rage Unit Daia storage
SMVM SPIDP
+0 — — — — - —
1 | MODE*' |Operation mode 0 to FFFFH —_ u U
2 p— p— p— J— — pa—
3 | ALM*' {Alarm 0 to FFFFH — on on
4 | INH"' |Alamm detection prohibition 0 to FFFFH — U u
5 — — — — — —
8 — — —_ - — —_—
7 _— — —_ — — —
8 J— — —_— —_ — —
9 —_ — —_— —_ — —
S. PHPL 10 PV Process value -5 to 105 % o o
11
S. MOUT/S. PIDP 12 MV Manipulated value -10to 110 % o o
13
S. PIDP 14 sv Set value (RL) to (RH) - - (o]
15 -5 to 105 % —_ U
S. PIDP 16 DV Deviation -110 to 110 % _ 0
17
S. PIDP 18 MH MV upper limit value -10 to 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 iimit -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)
S. PHPL 32 LL Lower lower limit alam value (RL) to ( RH) _ U U
33 (LL)(PL)
34 _ _
35 - - - -
36
37 - - - - - -
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 CcT Control time 0 to 999999
47 sec - ]
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Instruction used | Offset ltem Name Settir:agéstgrage Unit Data storage
9 SMVM SPIDP
S. PIDP 48 DML |MV change rate 0to 100 % U
A —_
49
S. PIDP 50 DVL [Change rate control value 0to 100 o U
A —
51
S. PIDP 52 P Gain 0 to 999999 U
53
S. PIDP 54 | Integral time 0 to 999999
sec — ]
55
S. PIDP 56 D Derivative time 0 to 999999
sec —_ ]
57
S. PIDP 58 GwW Gap width Oto 100 % U
o —
59
S. PIDP 60 GG Gap gain 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 Setting/storage Unit Data storage
range SONF2 SONF3
+0 —_ — —_ -— —_— -_
1 | MODE*' |Operation mode 0 to FFFFH — U U
2 —_— — — — -_— —
3 | ALM*' |Alam 0 to FFFFH - o o
4 INH*'  |Alarm detection prohibition 0 to FFFFH — U U
5 — - —_— [ - —
<] —_— pa— —_— —_ -— J—
7 — — — — — —
8 —_— — —_— — — ——
9 — —_— - — -— —
. PHPL 10 PV Process value -5to 105 % o o
1
. ONF2/S. ONF3 12 MV Manipulated value -10to 110 % 0 o
13
. ONF2/S. ONF3 | 14 SV Set value (RL) to (RH) - U U
15 -5 to0 105 % o} (o]
. ONF2/S. ONF3 | 16 Dv Deviation -110to 110 % U
17
. ONF2/S. ONF3 | 18 HSO  [Hysteresis O 0 to 999999 _ U U
19
. ONF3 20 HS1 Hysteresis 2 0 to 999999 _ _ U
21
. PHPL 22 RH Engineering value upper limit -999999 to 999999 _ U U
23
. PHPL 24 RL Engineering value lower limit -898999 to 999999 _ U U
25
. PHPL 26 PH Upper limit alarm value (RL) to (RH) _ U U
27 (PL)<(PH)
. PHPL 28 PL Lower limit alarm value (RL) to (RH) _ U U
29 (PL)<(PH)
. PHPL 30 HH Upper upper limit alarm value (RL) to (RH) _ U U
31 (PH)S(HH)
. PHPL 32 LL Lower lower limit alarm value (RL) to (RH) _ U U
33 (LL)<(PL)
34 — — —— — — —
35
36 _
37 - - - - -
. IN 38 a Fitter coefficient Oto1 _ U U
39
. PHPL 40 HS Upper iower limit alarm hysteresis |0 to 999999 _ U U
41
. PHPL 42 CTIM {Change rate alarm check time 0 to 999999 sec U U
43
. PHPL 44 DPL {Change rate alarm value 0to 100 _ U U
45
. ONF2/S. ONF3 | 46 CT Control time 0 to 999999
47 sec U U
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Key Points l

¢ The *1MODE, ALM, and INH are used in common for all instruction.
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Loop Tag Memory List
Instruction used | Oftset| Item Name Setti?ag/nsétgrage Unit Data storage
SPGS
+0 — — - - -
1 | MODE*! [Operation mode 0 to FFFFu — U
2 — — — — p—
3 | ALM*' |Alarm 0 to FFFFH — o
4 INH*' | Alarm detection prohibition 0 to FFFFy — U
5 — — J— — pu—
6 i —_— — -— —
7 —_— — — —_— —
8 J— J— — — —_—
2] — — f— — -—
S. PGS 10 PTNO |Operation constant number of breakpoints (0 to 65635 - U
11 - —_ - - u
S. PGS 12 MV Manipulated value -10to 110 % 0
13
S. PGS 14 sv Set value 0 to 999998 _ U
18
S. PGS 16 TYPE |Operation type 0 to 65635 - U
17 —_ - —_ — —
S. PGS 18 MH MV upper limit value -10to 110 % U
19
S. PGS 20 ML MV lower limit value -10to 110 % U
21
S. PGS 22 SV1 |8V 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 |8V sampling value 3 0 to 999999 _ U
27
S. PGS 28 SV4 |8V sampling vaiue 4 0 to 999999 _ U
29
S. PGS 30 SV5 |8V sampling value 5 0 to 999999 _ U
31
S. PGS 32 SV6 |8V sampling value 6 0 to 999999 _ U
33
S. PGS 34 8V7 |8V sampling value 7 0 to 999999 _ U
35
S. PGS 36 SV8 |8V sampling value 8 0 to 999999 _ U
37
S. PGS 38 SV9 |8V sampling value 9 0 to 999999 _ U
39
S. PGS 40 SV10 {SV sampling value 10 0 to 999999 _ U
41
S. PGS 42 SV1it |8V sampling value 11 0 to 999998 _ U
43
S. PGS 44 SV12 |SV sampling value 12 0 to 999998 _ U
45
S. PGS 46 SV13 |8V sampling vaiue 13 0 to 999999 . U
47
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instruction used | Offset Item Name Settinrg/nsatgrage Unit Data storage
SPGS

S. PGS 48 SV14 [SV sampling value 14 0 to 999999 _ U
49

S. PGS 50 SV1§ SV sampling value 15 0 to 999999 _ U
51

8. PGS 52 SV16 |SV sampling value 16 0 to 999999 _ U
53

S. PGS 54 MV1 MV sampling value 1 -10to 110 % 0
55

S. PGS 56 MV2  |MV sampling value 2 -10t0 110 % o
57

to to 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 -10to 110 % (0]
85

Key Points I

« The *1MODE, ALM, and INH are used in common for all instruction.

Appendix-36



Appendix MELSEC QnA
Loop Tag Memory List
Instruction used | Offset | Item Name Setﬁr:ag/nsgtgrage Unit Damssst:mge
+0 —_ —_ —_ — —_
1 | MODE*" |Operation mode 0 to FFFFu — u
2 - — — — —
3 | ALM*' |Alarm 0 to FFFFH — o/
4 INH*' | Alarm detection prohibition 0 to FFFFy — U
5 - — — — —
6 —_— — — —_— i
7 —_— — — —_— —_
8 —_— -— — —_— —
9 — — p— —_— —
S. PHPL 10 PV Process value -51t0 105 % 0
11
S. 0UT2 12 MV Manipulated value -10to 110 % o
13
S.R 14 SPR [Set value -899999 10 999999 | — U
15
S.R 16 BIAS |Bias -999999 10 999999 | U
17
S. OUT2 18 MH MV upper limit vaiue -10to 110 % U
19
S. ouT2 20 ML MV lower limit value -10 to 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 999998 | 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 Lt Lower lower limit alarm value (RL) to (RH) _ U
33 (LL)<(PL)
34 _ _
35 - - -
36
37 - - - - -
S.IN 38 o Filter coefficient Oto1 _ U
39
S. PHPL 40 HS Upper lower limit alarmn hysteresis 0 to 999999 _ U
41
S. PHPL 42 CTIM  |Change rate alarm check time 0 to 999998 sec U
43
S. PHPL 44 DPL |Change rate alarm value 0to 100 _ U
45
S.R 46 CcT Controf time 0 to 999999
47 sec V)
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Appendix MELSEC QnA
Instruction used | Offset ltem Name Setﬁr:gr/‘sgtgrage Unit Datassstc;rage
S. OUT2 48 DML  |MV change rate 0to0 100 % U
49
S.R 50 DR Change rate upper limit 0 to 999999 _ U
51
S.R 52 RMAX |Ratio upper limit -999999 10 999999 _ U
53 }
S.R 54 RMIN |Ratio lower limit -99999910 999999 U
55
S.R 56 Rn Ratio current value -999999 to 999999 _ o
57

Key Points I

¢ The *1MODE, ALM, and INH are used in common for all instruction.
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Appendix MELSEC QnA

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

Item 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 E9S
Upper limit side range error retum H E80
Lower limit side range error retum L E20
Lower limit side range error occurrence LL ES

There is no operation constant for S.PHPL

S.SPl instruction operation constant

Item name Item Number
Deviation size alarm hysteresis DVLS E4
Reverse action, forward action PN KO
Trucking bit TRK KO
Set value pattern SVPTN K3

S.0UT1 instruction operation constant

Iltem name ltemn Number
Input upper limit NMAX E100
Input lower limit NMIN EO
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Loop Tag Memory
Oftset item 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 SV 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*) ESO
+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 Et
+48 DML 0 100 E100
+50 DVL 0 100 E25
+52 P 0 999999 E3
+54 | 0 999999 E8
+56 STHT 0 999999 ES
+58 GW 0 100 E15
+60 GG 0 999999 E2
+62 MVP FMIN FMAX EQ.25

Instruction processing times

S.IN 204.38us
S. PHPL 437.7%us
S. SPI 92.54ps
S. 0UT1 227.94us

The SSPI loop type processing time is 962.65 microseconds.
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Loop type: SR
Instruction used:S. IN, 8. PHPL, S. R, S. OUT2

S.IN instruction operation constant

ittem name item 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 retumn 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.R instruction operation constant
ltem name Item Number
Trucking bit TRK HO
Set value pattern SVPTN H2
S.0UT1 instruction operation constant
ltem name item Number
Input upper limit ' NMAX E100
Input lower limit NMIN EO
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Loop Tag Memory
Offset Item Lower limit Upper limit Number

+0 FUNC o} 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 o] 32
+7 CTFN 0 HFFFF
+8 UNIT 0 127
+9 N 0 4
+10 PV RL* (RH") RH* (RL*) EC
+12 MV -10 110 E34
+14 SPR FMIN FMAX EO
+16 BIAS -899999 999999 E28.75
+18 MH -10 110 E31
+20 ML -10 110 E29
+22 RH -999999 999999 E100
+24 AL -999999 999999 EO
+26 PH RL* (RH") RH* (RL*} E80
+28 PL RL* (RH") RH* (RL") E20
+30 HH RL* (RH*) RL* (RH") ESO
+32 LL RL* (RH") RL* (RH*) E10
+34 SH FMIN FMAX
+36 SL FMIN FMAX
+38 a 0 1 EO
+40 HS 0 999999 E3
+42 CTIM 0 999999 E8
+44 DPL 0 100 E30
+46 CcT 0 999999 E1
+48 DML 0 100 E4
+50 DR 0 999999 ES
+52 RMAX -999999 998999 E120
+54 RMIN -999999 999999 E20
+56 (Rn) FMIN FMAX E20

Instruction processing times

S.IN 204.38us
S. PHPL 437.79us
S.R 208.29us
S.0UT2 144.80us

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 item 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 eror retum 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.ONF3 instruction operation constant
Iltem name Item Number
Reverse action, forward action PN HO
Trucking bit TRK H1
Set value pattern SVPTN H2
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Loop Tag Memory

Offset item 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 DV FMIN FMAX EO
+18 HSO 0 999999 E4
+20 HS1 0 999999 E10
+22 RH -999999 999999 E100
+24 RL -999999 989999 EO
+26 PH RL* (RH") RH" (RL") E8O
+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 a 0 1 EO
+40 HS 0 999999 E3
+42 CcTiM 0 999999 ES
+44 DPL 0 100 E30
+46 CT 0 999999 E1

MELSEC QnA

Instruction processing times

S.IN 204.38s
S. PHPL 437.79us
S. ONF3 231.99us

The SR loop type processing time is 874.16 microseconds.
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[A]
Analog Switch
Arithmetic Operation Instruction

(8]
Bit Comparison
Bit Store

[C]

Comparison Operation Instruction
Control Operation Instruction
Correction Operation Instruction

[E]
Exclusive Logical Sum

[F]
Flip Flop

[H]
High Speed Type Partial Derivative

)|
I/0 Control Instruction
Instruction List

[L]

Logical Product
Logical Sum
Loop Basic Type

M]

Majority

Mode Change Prohibition
Mode Switching

[N]
Not

(O]

Off Delay Timer
On Delay Timer
One Shot Timer

Appendix-24
3-3

Appendix-8
Appendix-1

3-3
3-2
3-3

Appendix-6

Appendix-10

3-2
3-1

Appendix-3
Appendix-4
1-3

Appendix-11
Appendix-15
Appendix-13

Appendix-5

Appendix-20
Appendix-18
Appendix 22

[P
Pulse Cut

(8]

S.<

S. <=

S. =

S. >

S. >=
S.ADD
S.AMR
S.AVE
S.BPI
S.BUMP
S.DBND
S.DIvV
S.HS
S.IPD
S.LIMT
S.LS
S.MID
S.MOUT
S.MUL
S.ONF2
S.ONF3
S.0UT2
S.PGS
S.PIDP
SR
S.SEL
S.SPi
S.8QR
S.suUB
S.SUM
S.TPC
S.VLMT1
S.VLMT2
Signal Generator

(7]

Trucking Function

W]
Word Comparison
Word Store

Appendix-9

5-94
5-100
5-96
5-82
5-98
5-82
5-76

5-32
5-74
5-63
5-88
5-38
5-26
5-46
5-40
5-42

5-86
5-52
5-57
5-1
5-65
5-13
5-8
5-69
5-20
5-90
5-84
5-78
5-80
5-48
5-50
Appendix-17
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