THIS INFORMATION PROVIDED BY AUTOMATIONDIRECT.COM TECHNICAL
SUPPORT IS SUPPLIED "AS IS", WITHOUT ANY GUARANTEE OF ANY KIND. These
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PRODUCT FAMILY: GS drives Number: AN-GS-018

Subject: GS1 AC drive with MODBUS from Click Date issued: Sep-23-2010
Revision: 1st edition

GS1 drive control using MODBUS with a Click PLC

The following ladder program show one example on how to control 2 GS1 VFDs
with MODBUS RTU.

This simple example will consider 2 slaves (GST AC drives) connected in chain
connection to the Click PLC type C0-02DR-D, which is the master. The operator will
start and stop the motors by pushbuttons connected to the Click PLC, the speed by
potentiometers and will be able to run forward or reverse with a 2-position selector
switch, as shown in the diagram below.
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Application note - GS1 drives-AN-GS-018

The drives will be programmed in the following way:

Parameter | Description Slave A | Slave B | Notes

P3-00 Source of operation 3 3 | Using RS-485 and keypad stop enabled

P4-00 Source freq setpoint Using RS-485

P9-00 Node number Identification of slave

5 5

2 3
P9-01 Baud rate 2 2 192000 Baud
P9-02 MODBUS mode 5 5 MODBUS RTU, 8 data bits, odd, 1 stop bit

The PLC program will read data continuously from both slaves. The writing will be
done only when necessary. See explanation of the logic in the rung comments.

Wire the pushbuttons and selector switches as well as the potentiometers to the
PLC and connect the communication cables to the port 3 of the CPU, as shown in
the diagram of previous page. The diagram shows the use of 24 Volt to power the

potentiometers, x
with a resistor as [Pors =] Pratocot [rcbus £

voltage divider.

Id Basic Configuration — | [~ Wiring Details —

YOL{ cou Mode Address (1-2473: |1 _J::] ) .

optlonal |y use a Port3 RS-485 (Non isolation)
Baud Rate (bps): | 19200 7

5 Volt

power Parity: |©dd - 3 pin Removable Terminal
SUPPIY : Elock
Stop Bit: |1 il

The set up of the ot Daa (s [ 2]
Port 3 on the PLC | e | +
will be done by - Advanced Configuration - T L3 —=-'
connecting  the Time-out Setting: |500 ms -]

PLC with the
programming
software and the
go to the menu
Setup, then Response Delay Time (0-5000ms); |0
Comm port set

up and in the oK | Carcel ‘ Help J

dialog box select

Character Time-out {2-1000ms); z

L] Lt

I

[

port 3 Setup button. Fill the data as shown in the adjacent figure.

The ideal environment for PLC programming is to have the PLC already connected
and operating.

The VFDs may be tested without the need to connect them to the motor. We warn
you to plan a design to minimize the noise that may affect the communication.

In the next pages we show the code. There is a need to write only when necessary,
to allow to stop the VFD from the keypad when the parameter P3-00=3. If the
parameter P3-00=4, there is not need to limit to this action and you can write
continuously.

One way to interlock the SEND and RECEIVE instructions is use a SET and RESET set
of instructions.. Another way would be to use a counter. We will show here only the
option with bits. In any case, the low baud rate of the GS1 does not allow to add
too many slaves.
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PLC INPUT SECTION

If the drive operation stopped or there is a Fun to Stop transition, C4 tums ON.

hit 0 Shi1 WFD1 hit 1 31 VFDM run_stop %FO1
B c80 B Ca1 BlC4

| || s

s || (out )

hit 0 S VEDT
[ Ca0

141
Bit C1 will turn ON if the rung is true, that is, if not stop pushbutton pressed, no fault in VFD 1 and C4 is not ON.
The contact C1 will latch the command ta keep C1 ON
Status manitar

STARTVFD 1 STOP VFD 1 1¥FD1 run_stop YFD1 RUNVFD 1
[EI}{1|D1 [E|>{1|02 mos | mo [EfCal ,[Em
| || 1= 1t {out)
RUMVYFD 1
Eci

When port 3 transitions from busy to ready, the frequency value in DF1 is changed from floating point to decimal integer value
into DS300. D300 now has the value ready to be sent to the VFD2

Copy Single
_Port_3_Ready_Flag Analog input 1
BEsC102 Src [EDF1

||

Ill
Freg SPWFDH

Des mosz20

If 1 transitions frorm QOFF to OMN, the content of DS301 will be 1. To be used with the MODBUS communications later

RLUMNWFD 1 Math RunvFD1 register
BC 1 ooy 00521

it

If 1 transitions frorm QN to OFF, the content of DS301 will be 0. To be uged with the MODBUS communications later
RURNWFD 1 Math Run¥FD1 register

EC1 0 ——{M D521

111 Result
Ill
If ¥103 transitions from OFF to OM, the content of DS302 will be 1. To be used with the MODBUS communications later

Reverse WFD1 Math Direction WF D1
E3%103 1 —h[m Ds22]
]

|T| Res
(R

If ¥103 transitions from ON to OFF, the content of D5302 will be 0. To be used with the MODBUS communications later

Reverse YFD1 Math Direction WFD1
3103 o —h[m Ds22]
=111

4 "

3 turns OM when there is a condition to write to VFD1

RUNVFD 1 Wirite to WF D1
B C1 B C3

| %] e

] {SET)

RUNVFD 1
ECi

11
Ill
Reverse YFD1
Ex103

| &

ITI

Reverse WFD1
Ex103

4

Freg SFYFD1 changed
o
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If the wFD2 operation stopped or there is a Run to Stop transition, C14 turms ON.

BitO =M1 VFD2 Bit1 Sh1WFD2
BC180 BEc181
| |

run_stop WFD2
ECi14

{out )

Bit 0 SM1 WFD2
BIC180

4

Bit ©11 will turn OM if the rung is true, that is, if not stop pushbutton pressed, no fault in WFD 2 and C14 is not ON.
The contact C11 will latch the command to keep C11 ON

Status moanitor
1WFDZ

START WFD 2 Pur_stap YED RUNWFD 2
E %104 [ %004 mos10 mo B C4 B Ci1
| [ [—| | r
[ || 1= 1t {out)
RUNFD 2
ECl
||

When port 3 transitions from busy to ready, the frequency value in DFZ is changed from floating point to
decimal integer value into DE310. 03310 now has the value ready to be sent to the vFD2

Copy Single
_Port_3_Ready_Flag Analog input 2
B SIC1|02 Src EDF2
Ill
Freg SPWFD2
Des mos30
RUMYWFD 2 Math Run YFD2 register
E C11 1 ——{M 053]
| | Result
11
RUNWFD 2 Math Run YFD2 register
ECi1 0 ——{M D531
Result
[
Reverse WFD2 Math Direction WFD2
Ex106 1 ——{MDs22]
| | Result
11
Reverze WFD2 Math Direction WFD2
Ex106 0 —|Resuh MDs32]
[
13 turng Ok when there is a condition to write to WFD2
RUNWFD 2 Write to WFD2
B 11 E 13
| %1 '
n (SET )
RUMWFD 2
IEIC1|1
Ill
Reverse WFD2
E X106
| %1
ITI
Reverse VFD2
[EI}{1|DE
Ill
Fregq 5P WFD2 changed
E 14
| |

This rung determines if the new frequency Set Paoint value in %FD1 has changed from the last time it was read.
If positive, ©5 turn ON for one scan

Last 5P YFD
Freq SFVFD reading Reading Data WFD1  Freg SP WFD1 changed
MDs20 MDs23 J d g

B cz00

ECs .
| =| ¢ i
1= {out )

I
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This rung determines if the new frequency Set point value in WFDZ has changed from the last time it was read.
If positive, C15 turn OM for one scan

Last 5P VFDZ
Freq 5P WFD2 reading Reading Data WFD2  Freq 5P WFD2 changed
mDs30 MDs33 B G200 Eo15
|| [+ I
1= M {out 3

COMMUNICATIONS STATISTICS

D598 will have the transactions per second. The counter CT1 counts the Port 3 transactions at
any time and the counter is reset every second.

D593 will have the errors per second.

The counter CT2 counts the Port 3 errors at any time and the counter is reset every second.

_l=ec_Clock Copy Block
[E|STC|T SIc @ CTD1 @ CTD2
(R
Transactions Comm errars
pers pers
Des MDsas MDsag
(Counter ZT1
_Pon_3_Ready_Flag ECTi
Esc102 SetPoint Mas949
| | Complets
[ Up
Current @ CTD1
_lsec_Clock
[E|SC|T
I T I Reset
_Port_3_Errar_Flag Counter CT2
Esc103 BEICT2
|| SetPoint mMagn
I Up Complete
Current @CTDZ
_lsec_Clock
[E|SC|T
I T I Reset

COMMUMICATIONS SECTION

This code translates the word of WFD1 in D32 into C bits C80 to C95 for usage in the code.

Copy Single
success reading YFD1 Status monitor 2 WFD
B |C2|D1 Src mos2
[
ALEVEDT
Des HDOH2
Copy Unpack
ALEVEDT
Src HDOH2
hit 0 Skt
WED1
Des Elcao Ecaa
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This code translates the word of %¥FD2 in D311 into C bits C180 to C1595 for usage in the code.
Copy Single
success reading WFD2 Status maonitar 2 WFD2
BEc3m Src mDs11
2 N
ALK VFDZ
Des HOH12
Copy Unpack]
ALWED2
Src HDH12
Bit0O SmM1
WFD2
Des B C180 EC195
When port 3 is ready (SC102 is ONj and C3 is OFF, if the rung is true, the instruction RECEIVE will read 7 consecutive registers from VFD1 {slave 2) and
will copy the data into DS1 to DSY. See tag database for additional information. C10is an interlock to execute one RECEIVE instruction at any given time
Receive (Port:3) MODEUS| Reading Data YD1
_Port_3_Ready_Flag Wirite to YFD1 Itk reading ¥FD1_WFD2 Slave ID 2 B C200
Esc10? B3 Eci0 Modbus Function Code 03
P - Receiving
24 || | | Slave Addr 408449 _
T /}/ /}/ NO. of Master Addresses Succe\?FsDr1ead|ng
Word Swap OFF o0
Status monitor 1 WFD1
Master mos1 Suooess
Errar reading WFD1
B cz2oz
Erar
—||I| D100
Emt... ]
Intk reading
WEDT_WFD2
B C10
-
{ sET )
YWhen port 3 is ready (SC102 is ON) and C3 is OM, if the rung is true, the instruction SEND will write 3 consecutive registers to WFD1 (slave 2) and will copy
the data from DS300 to DS302. See tag database for additional information
Send (Port:3) MODBEUS| Sending data VFD1
_Port_3_Ready_Flag Wirite to VFD1 Intk reading YFD1 _WFD2 Slave ID 2 ECz10
121 E‘l.C1I 0z [Ef C|3 Hﬁrﬂ Modbus Function Code 16—
25 Slave Addr 402331 | Sending :
b b ! NO. of Master Addresses Succe\i;—_sl;endmg
Word Swap OFF B
Freqg 5P WFD1
Master mosza Suooess
Errar zending YFD1
BC22
Erar
‘Write to WFD1
B C3
-
{ RsT )
YWhen port 3 is ready (SC102 is ON) and C13 is OFF, if the rung is true, the instruction RECEIVE will read 7 consecutive registers from VYFD2 (slave 3) and
will copy the data into DS10 to D317, See tag database for additional information
Receive (Fart3) MoDBUS| Reading Data VFDZ
_Port_3_Ready_Flag Witite to YVFD2 Itk reading ¥FD1_WFD2 Slave ID 3 B C300
Esc102 B3 Eci0 Modbus Function Code 03 —
26 | | J/i’ | | Stave Addr 408449 Recsetlﬂcncgess readin
I I b NO. of Master Addresses VFDa §
Word Swap OFF B3
Virite to VD1 Status maonitor 1 VFD2
B3 Master mos10 Suooess
| ] error reading VFD2
1 B c302
Erar
—||I| Ds110
Emt... ]
Intk reading
WEDT_WFD2
Ec10
-
{ RET )
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YWhen port 3 is ready (SC102 is ON) and C13 is OM, if the rung is true, the instruction SEND will write 3 consecutive registers to WFD2 (slave 3) and will
copy the data frorn DS310 to DS312. See tag database for additional information

Send (Port:3) MoDRUS| Sending data to VFD2
_Port_3_Ready_Flag Wirite to WFD2 Intk reading YFD1_WFD2 Slave ID 3 EC310
B S|C1|02 [E|C1|3 [E|C1 0 Modbus Function Code 16
Slave Addr 402331 | Sending )
v b /}/ NO. of Master Addresses Succes\?FsEz)a;dmg o
Write to WFD2 Word Swap CFF ECat1
B3 Freq SPWFD2
I I 1 . mosz0 Success
Errar sending to
WED2
EC312
Erar
Write to WFD2
B 13
-
{ ReT )
The next 2 rungs execute the storage of the last frequency set point to be compared with the new value in the next scan
Copy Single
success reading WFD1 Freq SFP WFD1
B cz2i1 Src moszo

[
Last 5P WFD1 reading

Des mos23
Copy Single
success reading WFD2 Freq SPWFD2
B 301 Src mosan

1
Last 5P WFD2 reading
Des mos33

{END )

This code works with a PLC average scan time of 4 ms and about 30 communication
transactions/second (and sometimes one or two errors/second).

Note that the 30 communications per second corresponds to a period of about
1000/30=33.3 ms on each reading, Since the program reads slave 2 first and then
slave 3, consecutively, the update time on each slave is really about every 67 ms.

It is important to observe these values to determine the quality of the
communications.

Communication errors can occur in the communications and are not important if
the quantity is less then 10%. If more than about 10% then you have to take
measures to correct the noise influence into the network.

The GS1 drives should be set up and tested for communications before it is
connected to a load.
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Let us see now the database. We have listed below the used tags.

We show here two Data View windows, where the elements are identified with a
nickname and at the same time that status of each variable can be seen.

e pata Yiew -[Data¥iewl]

[w Miew Override

Edit Fill Covan m‘] Wirite Al Mew Yalues ovel oM ovrl| oFf
Mo, [Address |Nickname Current Yalue |New Yalue |Write| |'-.-'iewing Format
ool D=1 Skatus ronitor 1 WD o Integer
ooz D52 Skatus ronitor 2 WFD 160 Integer
o003 ] Frequency command YFD1 263 Integer
o004 D54 Cutput frequency YFD 0 Integer
o0s D55 Oukput current YFD1 0 Integer
006 036 DC bus volkage YFDL 3195 Integer
ooz Ds7 Maotar valkage YFD1 ] Integer
oo
oo9 0si0 Skatus ronitor 1 WFDZ2 16 Integer
oio 0511 Skatus ronitor 2 WFD2 160 Integer
011 D31z Frequency command YFDZ 141 Integer
01z D513 Cutput frequency YFDZ 0 Integer
013 D514 Oukput current YFDZ 0 Integer
014 D315 DC bus wolkage YFDZ 753 Integer
015 Dsia Motar valkage WFDE ] Integer
016
o017 Dsz20 Freq 5P YFD1 263 Integer
o1is 0521 Run WFD1 regisker o Integer
o019 D52z Direction ¥FD1 o Integer
0z0 D523 Last 5P WFD1 reading 263 Integer
021 D524 0 Integer
0zz D530 Freq 5P YFD2 141 Integer
023 D531 Run VFD2 reqisker ] Integer
024 Ds32 Direction WFD2 o Integer
025 0533 Last SP WFD2 reading 141 Integer
026
027
025
0z9 D593 Transactions per s 4 Integer
030 D599 Camm errars per s 2 Integer
031
03z DHz ALl WFD oAk He:x
033 DH12 ALl VFD2 oAk Hex
034
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HEData View -[Data¥iew2]

=10l x|

Edit ‘ Fill Do ‘
Mo, |Address |Niu:kname |Current Yalue |'-.-'iewing Faormat |i‘
o1 1 RUM WFD 1 Cff Bit
ooz 2 OfF Eit
o003 c \Write ko WFD OfF Eit
0o 4 run_stop WFD1 Off Bit
oS 5 Freq 5P WFD'1 changed  OfF Bit
00e
ooz 10 Intk reading WFOL_MFDZ - OFF Bit
0o0s 11 RUM WFD 2 Cff Bit
009 1z Cff Bit
010 13 \Write ko WFDZ2 OfF Eit
011 14 run_stop WFDZ OfF Bit
o1z 15 Freq 3P WFDOZ changed  Off Bit
013 50 bit: 0 5M1 YFD1 Cff Eit
014 51 bit 1 M1 YFD1 Cff Bit
015 1380 Bit 0 SM1 WFD2 Cff Bit
0i6 C151 Bit 1 SM1 WFD2 Cff Bit
017
o1s x1o1 START VFD 1 OfF Eit
019 wioz STOPWFD 1 on Eit
oz0 w103 Reverse WFD1 Off Eik
021 w104 START WFD 2 Cff Eit
022 ®105 STOPNFD 2 Cff Bit
023 ®106 Reverse WFD2 Cff Bit
024
025 DF1 Analog input 1 263, 2856 Real
026 DFz Analog input 2 141.5714 Real
027
025 200 Reading Data YWFD1 Off Eik
029 201 success reading YEDL on Eit
030 202 Error reading YFD1 Cff Bt
031
032 300 Reading Data WFDE on Bit
033 2301 success reading YFDZ Off Bit
034 2302 ferror reading WFD2 OfF Bit
035

It is always possible to read more information such as the fault, if there is one, or

may be write more commands with the SEND instruction.





