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How to communicate between
InduSoft local HMI and ISaGRAF PACs
via Modbus TCP protocol

Application Diagram:

Water Tank

-

peSay <
Solenoid valve @ '\

WP-8447

1P:192.168.1.232

MASK:255.255.255.0  i-8024W  i-8057W i-87018ZW
NET ID: 1

IP:192.168.1.236
MASK:255.255.255.0

NS-208

This document - ISaGRAF demo project and InduSoft project can be
downloaded from the following website :
http://www.icpdas.com/fag/isagraf.htm > FAQ-140

For more detail about designing InduSoft HMI, please refer to the following
website:

http://ftp.icpdas.com/pub/cd/6000cd/napdos/et7000/document/application/indusoft
/indusoft modbus eng.pdf
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® Application introduction :

This document will teach user how to design an InduSoft local HMI to
communicate with ISaGRAF PACs via Modbus TCP protocol.

1.1 : Restore the ISaGRAF demo program "“Soflogic.pia” to PC / ISaGRAF
faq140_demo_chinese.zip contains one ISaGRAF demo program

(Soflogic.pia). Please restore it to the PC ISaGRAF. Then user can refer to it
easily.
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Reference : SofLogic

Author :

Date of creation : 2011/5%f10

Yersion number :1-15aGRAF 3.55

Description

-
-

|«

Version for ICP-DAS i-7188/-8000/MView/\Wincon series controllers only

If user are not familiar with ISaGRAF programming, recommend to refer to the Chapter 2
of the "ISaGRAF User’s manual” to study to write a simple program.

The PDF manual is the “user_manual_i_8xx7.pdf” which can be found in the CD-ROM
delivered with the ISaGRAF PAC or downloaded from the following website.
http://www.icpdas.com/products/PAC/i-

8000/isagraf/download/english manu/user manual i 8xx7.zip

ISaGRAF PACs data sheet:
http: //www.icpdas.com/products/PAC/i-8000/data%20sheet/data%20sheet.htm

If user doesn’t have the standard version of ISaGRAF workbench, please refer the
following website to install the trial version of it.
http://www.icpdas.com/faq/isagraf/139 c.htm
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1.2: How to test this demo
1. Execute the WinPAC Utility in the WP-8447, then click the tab of
“Ethernet Setting” to set network environment.

IP :192.168.1.232
Mask : 255.255.255.0

Then, click the “Setting” button and click File->Save and Reboot on tool bar.
Then the new registry will be applied after the WP-8447 rebooting.

lg

B
My DEVICe. winpac Utility [2.0,2.1]

7% File Help Configuration

2] =
Tttt | System Setting || Ethernet Semn‘g»;] Network Setting ] System Information l Auto Execution l Multi-serial|_{

Explorer
s LN Lanz |
54

MAC Address 1; 00-0D-E0-30-02-3¢

Microsoft

‘WordPad LAN 1 IP Address Setting:
rp (O Use DHCP to get IP address
(@) Assign IP address

Iy
Documents IP Address: 192.168.1.232

Mask: 255.255.255.0
Gateway: 0.0.0.0

DNS Server:

RegView

TaskrMar

=)

A

isghw35

9| winPAC Utility [2.0.2.1] ‘,L. 10:57 AM ‘B ‘%

2. Open the ISaGRAF demo program "“Soflogic”, compile it and download it
to the WP-8447.

1 |- ~— |Click this icon to set link setting.

F IS3GRAF - SOFLOGIC - Programs E‘ﬂw
F

ile Make Project Tools De Options  Help
B MBS DEM XX Ml 2an
Begin: =] LogProc| — ETHERNET link parameters =5
Temp_Pro 3
Internet address:
Part number:
|Begin: Laaboc (adderDiaoramh
e : fah - The Workbench uses the WINSOCK.DILL
| 2 CIICk thlS icon to [ A library for TCPHP communications. Ensure
that thiz file iz comectly installed on the hard
download the program. it

PC-PLC link parameters

Target Slave Mumber: ak. |
Communication port: ETHERMET ﬂ Cancel

Cantrol

Time out [zeconds]:

Retries:
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3. Open the InduSoft demo project ” PC_HMI"”

faq140_demo_chinese.zip contains one InduSoft demo project (PC_HMI).

Click the file "PC_HMI.APP” in project folder to open it.

o Indofoit Web Studio - [Dizplayl]

File Edit Wiew Insert Froj
2w
> B@ e

Tool: Window Help

& [

x

= g Project: PC_HMIAPP | [. .. ..

[ Sereens ] 0

2.

[ Group Bereen L] - /

HMI manual:
1.

Set the cooling process time to the "process time"
column.

Set the maximum temperature :

Fill the maximum temperature in the “Maximum
temperature” column. If the current temperature is
over this temperature, the cooling process will start
up.

Click the “Manual On” button to start up the cooling
process manually.

Click the “Manual Off” button to shut down the
cooling process manually.

The “Process operating lamp” is green during cooling
process.

Click this icon to run the application

WManual On || Manual Off | Q

Fan RPM |

System status

Process Time ‘

nhllmnS|

Elapsed Time |

Maximum temperature |

0. h 0. ma. s |
.0 © |

Process Operating

Current temperature |

0.0000 C |

4. If the communication between HMI and ISaGRAF PAC is good, the
“System status” lamp is green. If it is bad, the “system status” lamp is red.
Or user can check the communication quality of tag in the window of
Database Spy is good or bad. If the quality is bad or the “system status”
lamp is red, please recognize whether are WP-8447 and the PC in the same
Domain and the network wire is connected or not.

Mame Waluz Cuality | Continuons |

DI ] 300D
DI[L] 0 (300D
Tirner{0] 120000 300D
Timer[1] ] BO0D

Temperature 1 oooo..  GooD
Temperature 0000, GooD

L]

OREREEE

¢ »".DB1/DBZ »DE3 ;,DE4 /
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5. The “"Process operating” lamp is green during the cooling process, and
HMI will show how long is the time of the process passing by in the
column of Elapsed Time.

|| manuaon || Manual Off |

Fan RPM | 24094 ‘ .

System status

Process Time ‘ o h2 mos=
Elapsed Time | 0. h 0. maas ‘
Maximum temperature | 900 C ‘
Process Operating
Current temperature | 0.0000 C ‘

6. User also can observe the variables in the Spy list of ISaGRAF Workbench
synchronously to recognize that the cooling system is work or not.

When the cooling system starting up :

1. The value of DO1 is true to turn the solenoid valve on for spraying
water.

2. The value of AO1 is output continuously to control the RPM of fan.

3. Timer2 is ticking.

3. ISaGRAF - SOFLOGIC:LISTI - List of variables [H{[=] E

File Edit Optons Help

DB@|= M= a)

MName Comment

D1 FALSE -
oz FALSE —
;e TRUE

D2 FALSE

Temperature ]

Tempersturel 90

Timer1 t#2m

Timerz t#d=461ms

A0 2436 —
Al o}

=end of list= ﬂ

Wersion for ICP-DAS i-71884-50004%iesm Aincon series controllers only
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1.3: Create an InduSoft project

1. Select File—=New from the tool bar of InduSoft studio

% IndnSoft Weh Stndio - [Displawl]

File | Edit View Inst Project Tools Window ]
2] Hew.. Ctll | =i
ﬁ Cpen iject...\

& OpenFie... Chl+0 3
Cloze Ctl+Fa

2. Select the Project tab in the new dialog, and specify a location, a
Configuration file and a Target platform

Input “"PC_HMI"” in the Application name text box and select NTViewPRO.
Finally, click “"OK" button.

File Project

Application pame:
PC_HMI

Location:
CADocwments and SetingsStephe DocnmentslndnSaft Web St

Configuration file:
C\Documents and SettngsStephenibdy Documents\Indvioft Web Stolg +0.1 Pn
Target platform:

CEView Lite CEWiew PEO Control Eoom
CEView Lite FPluz T 1enw PE Advanced Server
Lite Interface
CEWView Standard

| BE w] BE#H |
\
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3. Specify the resolution of screen

Specify the resolution to 800*600. Click OK to close the Project wizard
dialog.

Project Wizard @

Template: T
Empty Application s ay.
R esolution:

13EE=VEE W

Cuistarn

240 %320
320 %240
G4 » 240
40 % 480

300 4 610
1024 5 768
11524768
1152 4 54
205768 [N

Shared Tagz 1280 % 800

1280 %854 \
1280 %1024
136E » FER
1440 % 960
1400 %1050
1600 % 900
1600 %1200

1600 #1024
0K 11680 % 1050
190%1200 |
%531535
0% 1600

2340 = 2400

| —
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1.4: Create tags

Select the Database tab in the Workspace pane. Expand the Application
Tags folder and right-click the Datasheet View icon. And then select the
“"Open" to open the Application Tags window in the pop-up menu.

= 3% Project: PC_HMI APP
=I-5 Application Tags
B Detasheet View
(1 TagList(0) \
[ Classes
+-(27] Bhared databaze
+-[C7] Swstemn Tags
+-[17] Becurity
[C3 Global Procedures
Event Bethings

b

1. Use the following information to complete the fields on this window.

Narre See | Type |
1 ol 5 Boolean v
2 Moo 5 Boalean v
2 (=T acy 5 Integer v
4 E-J—"]Timer a Integer bt
5 (=] Houn 2 Integer v
i} " Minutet 0 Integer b
7 L~ zecond? i] Integer v
8 @Temperature'] 0 Real hd
g K% Temperature ] Real v
* Integer A
. * Intanar w
Tag name Array size Type Description
DI 5 Boolean DO in ISaGRAF
DO 5 Boolean DI in ISaGRAF
Al 5 Integer AO in ISAGRAF
Timer 5 Integer Timer in ISaGRAF
Hourl 0 Integer Internal
Minutel 0 Integer Internal
Secondl 0 Integer Internal
Temperature 0 REAL Current Temperature
Temperaturel 0 REAL Maximum temperature
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1.5: Create the Modbus TCP worksheet

1. In the Workspace pane, select the Comm tab. Expand the “Drivers”
folder and right-click the Drivers folder. And then select the
“"Add/Remove drivers” in the pop-up menu to open the Communication

Drivers dialog.

= 9% Project: PC_HMI APP
(1 D

5 ordl

[ TCRAP

(3 DDE

Add/Eemove drivers RJ

- BRI [ EEE - BERE o

2. Click the MOTCP driver in the list of Communication drivers. Then Click

the “select” button.

Communication Drivers

Available drivers:

MODEU  MODEBEUS Pratocal RTUMASCIH [MT-2000-9x-CE] [+10.3]
MODFL MODEBUS PLUS Protocal (MT-3) [+1.08]

RMODSL Protocol ModBus SlavelASCH and RTUSeral and TCPAL..
MOLOW  MOLOW Pratocol RTUAASCH [MT-2000-9x) [+1.00]

[ MODBUS Protocol BTU wia TCPAP [MT-2000-95-CE ] [
P SIEMEMS, MPI Protocaol - 57 [MT-3x) [+1.29]

HPLAD SIEMEMS, MPI Green Cable Pratocol - 39648 [NT-2000-9...
PP SIEMEMNS, MPI Pratocal [HMI MP370) - 57-200, 57-300, 5.

Selected drivers:

DLL Dezcription

DLL D'escription L

MTRAC  SEW - Mavirac[NT-2000-5) [1.00] v

[ DK%[ Cancel

\
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3. When the MOTCP driver show in the “"Selected drivers” list, please click
the “"OK"” button to close the dialog.

Communication Drivers @

Ayailable drivers:

DLL

4331B
9154
42420
A250
4500
ABCIP
ABENI
ABKE
ABTCP

DLL
MOTCP

Selected drivers:

Dezcription

Agilent, High-Performance Device [MT/2k =P [1.00]

9154 - Contraller 9154, Taledn Balance (9T A28 [1.00]
ALTUS, ALMET | Protocol with AL2420 [MT-2000-9x) [+1.04]
Drriver for 4260 Equipment [Fa/M T /28] [+1.2E6]

WEG - ARO0 [NT-2000-3x] [+1.02]

Allen Bradley ?Ethernet CIP Protocal [3w/M T A20005=FACE)...
Allen Bradley, AB-1761-MET-EM| Gateway interface [MT-20...
Allen Bradley, DF1 Protocol [PLCZ, PLES and SLCR00] Fa...
Allen Bradley Ethernet, DF1 Protocal [PLC2, PLCS and SL... w Select »>

Dezcription »» Remaove
MODEUS Protocol BT wia TCFAP [MT-2000-9x-CE

| o ‘{[ Cancel |
N\

4. Select the Comm tab in the Workspace, Expand the MOTCP folder. And

double click the "main driver sheet” icon to open worksheet

= 9% Project: PC_HMI APP
=43 Drivers
=-£3 MOTCE
MAIN DRIVER SHEE

(3 OFC
(3 TCRAP
(1] DDE

£l
W
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5. Use the following information to complete the fields on this work sheet.

[fiii MOTCE - |
Description:
Disable:
Fiead Completed: Read Status:
‘wiite Completed: Wwirite Status: O

Tag Mame Station D Address Actic

1 |DO[0) 182.168.1.232:50211 01 Read+rite
2 (Do) 182.168.1.232:50211 02 Read+rite
3 |Timer[0] 182.168.1.232:50211 D41 Read+rite
4 |Timer[1] 182.168.1.232:50211 D343 Read+rite
5 (D0 182.168.1.232:50211 11 Read+rite
6 [AC[O] 182.168.1.232:50211 443 Read+rite
T |Temperatur... 192.168.1.232:5021 FP3:51 Read+rite
8 |Temperature 192.168.1.232:5021 FP:53 Read+Write
* Read+rite

The map of Modbus address of the Open variable in the ISaGRAF PAC:

Variable |type address | comment
name

DI1~DI5 |Boolean |1~5 Internal variable to trigger or stop the
cooling process

DO1~DO3 | Boolean |11~13 | Control the channel 1~3 of i-8057

DO4 Boolean |14 Check the state of communication
between HMI and ISaGRAF PAC

DO5 Boolean |15 Control the channel 4 of i-8057

AIl1~AI5 |Integer 21~25 | The state of the channel 1~5 of i-87018

AO1~AO5 | Integer |31~35 | Control the channel 1~4 of i-8024

Timerl Integer |41 The time of total process

Timer2 Integer |43 Elapsed time
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The map of tags :

Tag Name station I/0 address
DO[O0] 192.168.1.232:502:1 | 0X:1

DO[1] 192.168.1.232:502:1 | 0X:2
Timer[0] 192.168.1.232:502:1 | DW:41
Timer[1] 192.168.1.232:502:1 | DW3:43
DI[O] 192.168.1.232:502:1 | 1X:11
AO[O0] 192.168.1.232:502:1 | 4X:31
Temperaturel | 192.168.1.232:502:1 | FP3:51
Temperature |192.168.1.232:502:1 | FP:53

DI[4] 192.168.1.232:502:1 | 1X:14

The detail information of the Column Field Name :

IP address:

I/0 address:

Slave ID(Number) : 1

192.168.1.232:502:1

Type : Register type

Tag Name: a tag name for communication driver to use
Station: the equipment station number within the network. Please refer to the
following syntax to fill in this field

<IP address>:<Port Number>:<Slave ID>

the IP address of the Modbus device
Port Number: the port number for the Modbus TCP protocol(usually 502)
Slave ID: the slave ID of Modbus device

EX: ISaGRAF PACIP : 192.168.1.232, TCP Port: 502,

The map of the type to Read/Write open variable in ISaGRAF PAC

ISaGRAF variable Type
Read boolean 1X
Read and write boolean 0X
Read integer 3X
Read and write integer 4X
Read long iteger DW3
Read and write long integer DW
Read Timer DW3
Read and write Timer DW
Read real FP3
Read and write real FP

the Modbus address of the associated device register. Please
refer to the following syntax to fill in this filed
<Type>:<Address>
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Address : Address of the device register(in Decimal)

EX: Address of the device register : 41, read a timer variable

I/0 address — DW3:41

For more detail about designing InduSoft HMI, please refer to the following

website:
http://ftp.icpdas.com/pub/cd/6000cd/napdos/et7000/document/application/indusoft

/indusoft modbus chi.pdf
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