COMUNICACAO ENTRE
INVERSOR E PLC SERIE Q
COM MODULO QJ71MB91

No. DAP-QPLC-01

rev. 2



2% MITSUBISHI ELECTRIC Group

Changes for the Better MEB
Revisbes
Data da Nome do Arquivo Revisdo
Revisdo
Mar/2013 DAP-QPLC-01 — ModbusPLC-INV | Primeira edicéo
Out/2013 DAP-QPLC-01 — ModbusPLC-INV | Comunicacdo pelo Terminal RS 485 e

Configuracao para leitura do Inversor




2% MITSUBISHI ELECTRIC Group

Changes for the Better MEB

1. OBJETIVO

O objetivo deste documento é fornecer orientacéo basica de como programar o maédulo
QJ71MB91 (serial MODBUS RS-232 e RS422/485). A configuracdo sera feita através do GX
Works 2, utilizando a fungéo de Intelligent Function Module.

2. CONCEITO

Modbus é um Protocolo de comunicacdo de dados utilizado em sistemas de automacéo
industrial. Criado originalmente na década de 1970, mais especificamente em 1979, pela
fabricante de equipamentos Modicon. E um dos mais antigos e até hoje mais
utilizados protocolos em redes de Controladores légicos programaveis (PLC) para aquisicio de
sinais de instrumentos e comandar atuadores. A Schneider Electric (atual controladora da
Modicon) transferiu os direitos do protocolo para a Modbus Organization (Organizacdo Modbus)
em 2004 e a utilizagao é livre de taxas de licenciamento. Por esta razio, e também por se
adequar facilmente a diversos meios fisicos, é utilizado em milhares de equipamentos
existentes e é uma das solugdes de rede mais baratas a serem utilizadas em Automacéio
Industrial.

Neste documento, sera explicado como fazer uma rede MODBUS via RS-485 com um
inversor da linha FR-A700 da Mitsubishi.

3. HARDWARE
1 Conjunto de CLP + Rack de série Q;
1 Médulo QJ71MB9I1;

1 Inversor de frequéncia FR-A700 (ou qualquer outro da série FR-x700)

4. PREPARACAO

4.1. Itens a preparar

a) Preparar um PC com o GX Works 2 (ou GX Developer + GX Configurator-MB) para
programacao do CLP série Q;

b) Preparar o esquema de ligacdo da rede RS-485 de acordo com a Figura 1. Se necessario,
colocar resistores de terminacao.
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Figura 1 - Ligacdo dos cabos usando o conector RJ45 ou RS485

4.2. Parametros no Inversor
Os parametros necessarios para realizar a configuragdo de escravo Modbus com o
conector RJ45 sdo descritos a seguir (Figura 2) e os parametros do Terminal RS485 sdo os
da (Figura 3) e devem ser configurados conforme indicacéo (circulos vermelhos):
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Parameter Initial
Name Setting Range Description
Number Value 9 9 P
. . Inverter station number specification
PU communication
117 } 0 Oto 36’ 247) Set the inverter station numbers when two or more
station humber inverters are connacted to one personal computer,
Communication speed
. The setting value X 100 equals to the
118 PU communication speed 192 48, 96=384 wmmumcgﬂon speed a
Example)19200bps if 192
Stop bit length Data length
. . 0 1bit
PU communication sto O 8hit
119 . P 1 T 2bit
bit length 0 bit
i bit ot
PU communication parity 0 W?thoutpanty check
120 2 e With odd parity check
check i2) With even parity check
549 Protocol selection 0 (‘j-lj :zzlézi:zrgepr:z;gt:{:mputerIink operation) protocol
79 Operation mode selection 0 @: 4.6, 7 Operation mode selection
(Refer to page 168)
o As setin Pr 79.
(1 ) Metwork operation mode
349 + Communication startup 0 e Network operafion mode
mode selection 10 Operation mode can be changed hetween
the PU operation mode and Metwork
operation mode from the operation panel.
Figura 2 - Parametros do Inversor para Terminal RJ45
Parameter - . L
Number Name Initial Value | Setting Range Description
0 Broadcast communication is selected.
131 RS-485 communication station 0 Specify the inverter station number.
number @o 247 Set the inverter station numbers when two
or more inverters are connected to one
personal computer.
Set the communication speed.
36 4 4g | The setfing value » 100 equals the
332 RS-485 communication speed 96 '96"84 " | communication speed.
g For example, the communication speed is
9600bps when the setting value is "96".
0 Without parity check
Stop bit length 2bits
134 RS-485 communication parity @ 1 With odd parity check
check selection Stop bit length 1bit
With even panty check
2 Stop bit length 1bit
Display the number of communication
343 Communication error count 0 — errors during Modbus-RTU
communication. Reading only
Modbus-RTU communication can be
0 made, but the inverter trips in the NET
L operation mode.
539 Modbusl-RTlU communication 9999 0110999.8 Setthe interval of communication check time.
check time interval . : (same specifications as Pr. 122)
9999 No communication check (signal loss
detection)
0 Mitsubishi inverter (computer link)
rotocol
549 Protocol selection @ P
1 Modbus-RTU protocol

Figura 3 - Pardmetros do Inversor para Terminal RS485

Apbs a parametrizacdo, o inversor deve ser resetado (desligar e ligar novamente) para

que alguns parametros sejam atualizados.
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4.3. Configuragio do QJ71MB91 via GX Works2
Primeiramente, deve-se criar um novo projeto novo no GX Works 2 (ou modificar um

existente) e atualizar a aba de I/O Assignment na parte de PLC Paramiters conforme a Figura
3.

Q Parameter Setting L&
PLCName |PLC System |PLCFile |PLCRAS |BootFile |Program |SFC  |Device Multiple CPU Setting

1/O Assignment({*1)

No. slot [ Type [ Model Name Paints Startxy  ~ Switch Setting |
TS [pLc — z |
1 [ofo-0) telligent - [Qi7iMBS1 32Paints v 0000 = Detailed Setting |
2 |1(o-1) hd i
s 202 - - Select PLC type |
4 1303 = = New Module
5 |40-9 =2 =
] - -
7 - - -

Assigning the I/O address is not necessary as the CPU does it automatically.

Leaving this setting blank will not cause an error to occur,

Base Setting(*1)

Basze Mode
Base Model Name Power Model Name Extension Cable Slots
- " Auto
Main 5 -
Ext.Basel - (% Detail
Ext.Base2 hd
Ext.Base3 hd 8 Slot Default
Ext Based - 12 Slot Default
ExtBases <] _i2sotDefat
Ext.Baset i Select
Ext.Base? hd module name
Export to CSV File Import Multiple CPU Parameter | Read PLC Data |
(*1)Setting should be set as same when using multiple CPU,
Print Window... Print Window Preview | Admowledge XY Assignment | Default Check | End Cancel

Figura 4 - Configurag8o do Rack

A seguir, devemos inserir 0 médulo QJ71MB91 dentro do Intelligent Function Module,
de acordo com a Figura 4.
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MELSOFT Series GX Works2 (Untitled Project) - -

EEijct Edit FEind/Replace Compile Mew Online Debug Diagnostics Toocl MWindow Help

=& Parameter
. PLC Parameter — -
{JE MNetwork Parameter

B e —-— Module Type

3 Intelligent Function Module

Module Name |17imBs1

@ Global Device Comment
(- Program Setting
-4 pou

EHB Program

—Mount Position
Base Mo. IMainBase vl Mounted Slot Mo. |1 _,:i' Admowledge IfO Assignment

¥ Specify start XY address |002n {H) 1 5lot Occupy [32 points]

—Title setting

[]--@ Device Memory
Title

@ Device Initial Value

Figura 5 - Inserir moédulo QJ71MB91
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O préoximo passo é configurar os Switch Settings, que determinam as configuragées do
canal seria, (mestre ou escravo, velocidade de rede, data bits e etc). A configuracio do Canal 2
(RS-485) deve ser feita conforme a Figura 5.

MELSOFT Series GX Works2 (Untitled Project) = \

iEroject Edit Find/Replace Compile View Cnline

 p—————————————
Ttem CH1 [ CH2
El-{#4 Parameter Mode setting Master Function |/ Master Function " =
-8 PLC Parameter MODBUS(R) device
@ Wetwork Parameter assignment parameter User Setting Parameter =
; starting method
[ R-emote Pasg.word Data bit 8 g
[—]ﬁg Intelligent Function Module Transmission Setting Parity bit Exist Exist
(2% - §0000:QJ71MEIL Even/odd Even Even
i seting 25 St : :
-2 Automatic_Communication_Parameter OFanlamedr:ode RE" Mb::de REL.‘I Mb::de
1_2‘? MODBUS(R)_Device_Assignment_Parameter =— In_e ,ange sanie sanie
Communication Communication speed 19200 bps 19200 bps
Lf#l Auto_Refresh speed setting setting P P
@ Global Device Comment Station Mo, setting Station Mo, setting 1] 1]
(-4 Program Setting
B4 Pou
EHB Program
. b MAIN *This dialog setting is linked to the Switch Setting of the PLC parameter.
. Default value will be shown in the dialog ,—I
{E Local Device Comment if the Switch Setting of the PLC parameter contains an out-ofrange value. oK Cancel
[]--@ Device Memory
@ Device Initial Value

O préximo passo é tomar nota dos enderecos Modbus que sdo necessarios para operar o
inversor. Neste documento, sera abordado apenas dois:
e 40009: Registrador que estdo alocados alguns bits de controle que precisamos,
(como giro no sentido horéario e anti-horario, multispeed, comando de stop e
etc.);
e 40014: Registrador que aloca a frequéncia de giro do motor (velocidade).
e 40201: Registrador que aloca a frequéncia real do giro do motor (Hz)
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Modbus registers
® System environment variable

Register Definition Readl/write Remarks

40002 Inverter reset Write Any value can be written

40003 Parameter clear Write Set HO65A as a written value.
40004 All parameter clear Write Set HI9AA as a written value.
400086 Parameter clear #1 Write Set HHAGG as a written value.
40007 All parameter clear #1 Write Set HAAGS as a written value.
40[1()9_'2 Inverter status/control input instruction=2 Readfwrite See below.

40010 l Dperation modefinverier sefting +3 Feadfwrite See below.

E:> 4001 4’ Running frequency (RAM valug) Readfwrite According o the Fr. 37 setfings, the frequency
and selectable speed are in 1r/min

40015{ Running frequency (EEPROM value) Write increments.

%] The munication parameter values are not cleared.

=2  Forwite set the data as a control input instruction.
For read, data is read as an inverter operating status.

*1  For wiite, set data as the operation mode setting.
For rfad, data is read as the operation mode stafus.

A =Inverter status/control input instruction= =0Operation model/inverter setting=
E Definition Written
bl {ontrol input instruction Inverter status Mode Read Value Value
[i] i Stop command RUN (inverter running) =2 EXT Hooo0 Hoo010
1 jForward rotation command Forward rotation =] HOoDod —
2 Reverse rotation command During reverse rotation EXT
RH (high-speed operation HOoo2 —
3 35U (up-to-frequency) JOG
RM [mmc;maen:;*ol eration = F0004 Hoo14
4 peecop OL (overioad) PUEXT HOOO5 —
command)*1
5 RL (low-speed operation 0 The restrictions depending on the operation
command)+1 mode changes according to the computer
[ 0 FU (frequency detection) link specifications.
7 RT (second function selection) ABC (fault) =2
a AU {terminal 4 input selection) 0
] 0 0
10 MRS (output stop) 1]
1 0 0
12 0 0
13 0 0
14 0 0
15] 0 Fault occurrence

MThe signal within parentheses is the iniial setting. Definiions change according to the Pr. 180 so Pr 132 finput terminal fimction selection) (refer fo

page 113).
Each assigned signal is valid or invalid depending on MET. (Refer to page 176)
*#21  The signal within parentheses is the initial setting. Definitions change according to the Pr 190 Pr. 102 fouput revminal fimetion selection) (refer 1o pagell ).

#Real time monitor
Refer to page 128 for details of the monitor description.

[ Bepgister Description Unit ] Register Description Unit
40201 __| Output frequency/speed 0.01Hz/1 *1 J 40216 | Output terminal status *3 —
40202 | Output current 0.01A | 40220 | Cumulative energization time 1h
40203 | Output voltage 0.1V 40223 | Actual operation time 1h

Output frequency setling/speed 40224 |Motor load factor 0.1%
40205 setting 0.01Hz11 *1 40225 | Cumulative power 1kWh
40208 | Converter output voltage 0V 40252 (PID set point 0.1%
40209 |Regenerative brake duty 0.1% 40253 |PID measured value 0.1%
40210 Electronic thermal relay function 0 1% 40254 |PID deviation 0.1%

load factor i 40261 [Motor thermal load factor 0.1%
40211 Output current peak value 0.01A 40262 Inverter thermal load factor 0.1%
40212 | Converter output voltage peak value 0.1V 40263 |Cumulative power 2 0.01kWh
40214 | Output power 0.0TKW 40264 |PTC thermistor resistance 0.01k2
40215 | Input terminal status =2 —

Outros registradores com outras funcdes (acima apontados) também estdo disponiveis
nos enderecos Modbus, porem este documento nio ira abordar.

A seguir, é necessario configurar a aba de Automatic Communication Paramiter.
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5 0070:Q)71MBI1 [ Automat... |

MEB

Display Filter | Display Al

=l

Setting Existence
Target Station Mo.

Mavigation

Ttem
-| Automatic communication parameter
- Automatic Communication Parameter 1

Request Interval Timer Value

PLC Response Monitoring Timer
Value Broadcast Delay Value

_ Type Spedification of The Target MODBUS(R)

e Sz A

s
Head Mumber

{54 Parameter

P PLC Parameter
By Metwork Parameter
--igg Remote Password
[—]\g Intelligent Function Module
- 0070:QJ71MBI1

ﬁ; Auto_Refresh
l} Global Device Comment
- Pregram Setting
=44 POU
= E) Program
L] MAIN
\B Local Device Comment
[]-‘a Device Memory
‘Q Device Initial Value

Access Points

Target MODBUS{R) D

e e Tl T =

s
Head Mumber

Farameter 2

-

jet MODBUS(R)

s
Head Mumber

ice Head Mumber

Y R —

CH1

CH2

Yy

:Set the automatic communication ps

The parameter setting concerning th
0:Invalid

1

a

a

0000h:Mo Specification

The parameter setting concerning rdading data from slave.

0000 h
0
0

The parameter setting concerning writing data to slave.

0000 h
a

a

The parameter setting concerning th
0:Invalid
1

a

i}

0000h:Mo Spedification

The parameter setting concerning rdading data fro

0000 h
0
1}

The parameter setting concerning writing data to slave.

e automatic communication.

1:Valid

Habilita a comunicacéo

01 automatica

0

0005h:Write Holding Registers &

Endereco do escravo

0000 h
0
0

——
Tipo de comando
desejado (ex. escrita de
holding registers)

q00h <
13 Endereco do primeiro
1 Buffer memory  do
SEL QJ71IMB91 que ird
1:Vali escrever nos enderecos
Dl Modbus desejados do
escravo (a partir do
Ju]

4000h para escrita e
2000h para leitura
através do canal 2).

0000 h 4001h
0 8
0 1
Th e e e e T o J.I.k

Set the automatic communication pakameters when using the automatic communication function with the QJ171MB31 operated as a magter.

0000 h T

0 Primeiro enderego

0 Modbus desejado do
encravo. O enderego

deve ser colocado com
o decréscimo de 1. Ex:

- Endereco desejado:

Neste local sdo definidos os enderecos de escrita e leitura dos escravos da rede

40014
- Valor a ser
configurado:

00013
Quantidade de

enderecos consecutivos
a serem escritos/lidos.

Modbus, sendo que até 32 parametros de comunicacdo automatica podem ser

configurados. A configuracio deve ser feita como no exemplo a seguir:

Na configurac¢io acima foram utilizados dois campos de comunicagdo automatica. No

campo 1, o endereco 40014 (frequéncia do motor) do inversor foi mapeado no buffer memory
4000h do QJ71MB91 e o endereco 40009 no buffer memory 4001h.

Esses enderecos aqui mapeados serdo espelhados em registradores tipo D do CLP e

serdo atualizados de maneira automatica a cada atualizacdo da rede. Para isso, deve-se
configurar a aba Auto Refresh do médulo QJ71MB91 como na figura a seguir.
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splay Fiter | Display Al

@1 0070:Q)71IMBI1[]-Auto_Re... | % l

MEB

=

E--{8% Parameter
] ? PLC Parameter
{& Metwork Parameter
ﬁ[l Remote Password
= @ Intelligent Function Madule
- 0070:QU71MBS1
& Switch Setting
]ﬁ Automatic_Compglinication_Parameter

B ice_Assignment_Parameter

@ Global Device Lomment
[ Program Setting

----- {E Local Device Comment
[]--@ Device Memory
@ Device Initial Value

Item

CH1

| CH2

= Transfer to PLC
“ Auto Communication Function Buffer Input Area

i User Setting Area (Input)

Auto Communication Function Operation Status
Storage Area (Parameter 1to 32)

Transfer to Intelligent Function Module
Auto Communication Function Buffer Output
User Setting Area (Output)

Input Device 0070:QJ71MB91

when send request to the slave.

—Auto Communication Function Buffer Output Area —————————————————

The QJ71MB51 store the data read from auto communication buffer
output area sequentially from large address in unit of 1 word (16 bit)

The data of the buffer memory is transmitted to the specified device.

The data of the specified device is transmitted to the buffer memory.

Primeiro enderego que
os buffers memories
4000h em diante serdo
espelhados no PLC.

Device Specification Offsetvale [0 =
Transter Word [ Quantidade de enderegos
Transfer 0| | Gz consecutivos a serem
B el o | _cma | |fesiio espelhados.
Device Cor
The QI7 5 re 3Uto communica: output area sequen om large address in unit of 1 word (16 bit) when se

Na configuracgido acima, o enderego 4000h do QJ71MB91 ficou espelhado no D1000 do
PLC, o endere¢o 4001h no D1001 e o 2000h no D2000.

Desta forma, a configuracdo bdsica para um inversor de frequéncia ficou da seguinte

maneira:

Fungdo desejada

Enderego
Modbus no

Endereco do

Buffer Memory

Endereco no CLP
(pronto para

Inversor no QJ71MB91 acesso)
Ajuste de Frequéncia 40014 4000h D1000
Registro com Bits de 40009 4001h D1001
controle
Saida de
Frequéncia/Velocidade 40201 2000h D2000
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4.4. Exemplo de Ladder

MEB

Para finalizar, exemplo de ladder controlando o inversor de frequéncia:

Fs

8 MELSOFT Series GX Warks2 .DAP - FX & Inversor via Modbus\QJ7IMBIL_VFD.grw - [IPRGIWrite MAIN 40 Steg] I - oD

i Project Edit FEind/Replace Compile View Online Debug Diagnostics Iool Window Help -8 x
NEAS e v D06 B [T e | B G B | W RS UM MR o S e e OB 6 L

i.lﬂl.\ﬂ%%\“&- diar || | iy | Perameter =

CHEHEHY kb BRI B L g ﬁg‘é\@'\gﬁ?\ﬁlﬁ\,a%ﬁ»ﬁ\%é!@@d@la

4] [PRG]Write MAIN 49 Step x\ 4P -

[« rxeeeeerDefine o Valor da Frequéncia™****** a

MO
o1 [MOV D100 D1001 |

[ uoyeBiaeN [

o akrnRo (o manda do [nversort Rk

M2

<Parte o Motor de modo Direto >

D1000.1

M1
4| At

<Parte o Motor de modo Inverso >

M2 M1
24 — | +f {D1000.2
% **kk******kk******kveIocidade de Saida****kk*******k******
M3
44 f MOV  D2001 D200 K
48 [END i
" Eloutput
English Unlabeled QO3UDE Host No.1 0/495tep Owrwrte




