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Chapter 1

Function Description

Goal:
Describe thermostat flow chart
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Thermostat cycle
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Thermostat states (function description)

[ Temp 2 Setpoint+A ]

)

[Temp < Setpoint
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Chapter 2

Programming

Goal:
- Familiarizing with programming environment
- Creating Thermostat Function Block
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Creating New project
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Creating New projec

m No name - Eliwell Free Studio Application - [Welcome]

=
File Edit View Project On-line Debug Window Tools Options Help IHEIER
oo dBRMG N ShEEEES RS
S| BBy L BN G
Bl Eabolm )LD FE <
Definitions 2 % | welcome
Welcome to Eliwell Free Studio - Application
New project ...
Name: [
Directory: |c:WUsers\sESAS4552 =
‘ Target selection ‘
= Freetvolution EvD 423
% FreeEvolution EVC 4717
FreeEvolution EVP 489
Freesmart 412
FreeSmart Modbus Master 542
[ case sensitive
Open project ...
[ Open an existing project ... I
o= Definitions: -
Cutput & X | Library qx
4| » ]\ Build { Findin project } Debug [ « | v [\ Operator and standard blocks [
Ready EDIT MODE NOT CONNECTED
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Creating New p

roject

[if§ Thermastat - Eliwell Free Studio Application - CAUsers\SESA94552\Thermostat\Thermostat.ppjs - [Resources]

File Edit View Project On-line Debug Window Tools Developer Help _l=] %
&EE b B W Eh@EEERE s B
il HHDF ERRE
Project T x| E Resources *
=] Thermostat Project
@ Programs FreeSmart Configuration
(21 Function blocks
(21 Functions
-1 Global varishles Execution time
Tasks Displat
P Set execution tme: [
Fundamental
state display: Execution time (ms): J
N 1 - Data export:
F1 L ’;mn XSLT export fiter: | Browse Export
|
F5
|
F3  elibell
B F'r:ueqt {0 Definiti... Resourc.../ -~
Output 2 x| Library 1 x
Preprocessing module TARGET completed. I ABS [In]LM
[ZACOS [ogl LOG

Preprocessing module MAIN completed.
Preprocessing basic completed.

[FFISHR
0 warnings. 0 errors. FASIN
[$6/MOD il SIZEOF
[FEIMOVE ESART _|
=IUMIT [%]MUL [=lsus [# TO_UINT
4| v |\ Build { Findinproject ) Dehug } Fesources | < | » |\ Operator and standard blacks | Targetvariables ), Targetblocks ), basic /
EDIT MODE NOT CONNECTED

Ready
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Programming environment

Project o= mThEvmuslat'EliwellFmeSt
[ File Edit View Project On-lne Debug Varisbles Window Tools Developer Hel
] g P p

o Appli

BERE 2R asRESRERFERS
[ Programs
Function blocks " ;
g F i B i S PR
unclions . (P"’JEC‘ X | Resources = main s cheiee B
[ Glohal variables B8 Themostat Project P — S
- ) & & Programs ncal varisbles T
""" D AUtDmaUC war Elb|ES __ Name Type Address Array Init value Aftribute Description
----- [ Mapped variables (33 Function blocks
..... Caonstants -[1 Functions
D . . =+ Global varigbles
""" D Fetain variables -2 Automatic variables 0001
=1 Glabal shared O Mapped variables 0002
Al (1 Constants 0003
B arms -[1] Retain variahles
-1 Mappings 5.8 Tasks
& Timed
w3 Par:ameters & Basground
&1 Wariahles & Boot (4
-8 Tasks ~&
----- £ Timed
#-4¥ Background
----- {3 Boot
\ ..... ¥ Init ‘ i v

=il Resources

Modbus objects
£ EEPROM Parameters
a Status variables

5 Enums

£ BIOS Parameters

Setting Menu
B Bq:_: /O Mapping . B Project /o Definit.. « 4
Output &+ X |Library w X
Preprocessing module TARGET completed. M ABS =D [in] LN [A]TAN [#{TO_USINT
Preprocessing module MATH completed. ] ACOS [#TO_BOOL [A]X0R.
Preprocessing basic completed.
0 warnings, 0 errors. RASIN TO:REAL
[l SIZECF [#]TO_SINT
.4 WESaRT TO_UDINT
BRoR [=]suB [#TO_UINT
Project}, =0 Definitions r’E‘ Resources Find in project } Dehug } Resources | «| v\ Operator and standard hlocks { Targetvariahles ), Targethlocks | basic |
’ Ready EDIT MODE NOT CONNECTED


Выступающий
Заметки для презентации
1. The Output window is the place where Application prints its output messages. 
2. The Status bar displays the state of the application at its left border, and an animated control reporting the state of communication at its right border.
3. The Watch window is one of the debugging tools supplied by Application.
4. The Library window contains a set of different panels, which fall into the categories explained in the following paragraphs.
5. The Workspace window consists of three distinct panels, as shown in the following picture.
6. The Application programming environment includes a set of editors to manage, edit, and print source files written in any of the 5 programming languages defined by the IEC 61131-3 standard.
7. The Oscilloscope window is one of the debugging tools supplied by Application.



Programming Languages

The FREE STUDIO platform is compatible with all 5 standard programming
languages (IEC 61131-3).

LD IL

Id true

st blinker.run
Id true

st blinker.

cal trigg:

var2:=var2+1;
if (var2=200)then

var2: =0;
vari: =n

5 programming languages, 2 text-based and 3 graphics-based:
» ST, Structured Text,language text

 FBD, Functional Block Diagram language graphical

* LD, Ladder language graphical

* IL, Instruction List language text

* SFC, Sequential Function Chart language graphical
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ThermOStat prOgram 1. Right click on the programs

2. New program

3. Select language

= Project | =2 Definitions I Fiesuurces| 4. Name it :
: 5. Assign it to the background or timer task
—-E% Lesson01 Project

Note: The main (default) program can be

IEI[;I Ec'gr;:':_ls deleted if not used (Rename is possible,
j _____ [:I Function blocks T—— Editting language is not possible).
------ -] Functions - : - :
D Glnhal ‘-.-'ElrIEIhles : . ST - SFC rIEIi-maII Free Studic Application ——
-] Automatic variables
|_‘| Mapped varables Name ] @ Delete the selected PLC Object ?
-~ Constants Thermostaf i
--_7] Retain variables a
EITasks / [ ve [ M
~4¥% Timed Task ) ;
E'G Background Assign to {Backgruund
P main
-4} Boot
4% Init

N
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Assoclating a program to a task "Ap |

For a program to run, it must be associated to a task.
There are various types of tasks:

. runs once only at system start-up.
. runs each time the application is downloaded and after
. runs at regular intervals which can be set by the developer.
The default setting is 100ms. A | = |
BE FreeSmart Q
-- Modbus objects Fls
Menu Prg
Menu set
B‘:—: /0 Mapping
-& Alarms
Q Help
[E8 Project’, =0 Definitions’, {5 Resources
. runs with low priority after the Timed tasks (between the end

of one Timed task and the start of the next), it can be interrupted in case of long
execution or executed more than 1time in case short execution.

Note Each new project has the main program associated to the background task
(the main program can still be eliminated and/or associated to other tasks).

To activate a task, go to the task you want, right-click and select Add program
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Tasks il

. runs once only at system start-up.

. runs each time the application is downloaded and after

. runs at regular intervals which can be set by the developer. The default setting is
100ms.

. runs with low priority after the Timed tasks

(between the end of one Timed task and the start of the next).

o Start Execution
Actual execution time, background task Background Task
< >4
: Update
Diiplay i
Period

task timzd

Period of
task timed

VY,

Execution time of
task Background

- \
Executed only after a Read Update  peaq Update Read gﬂ?a:ft Read Update
download Input Output oyt Output  Input p Input Output

Period of
task background

Update
Output
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Assigning program to the task

f m Thermostat - Eliwel io

BER o~ BB M
CEIvEXD ME > D
Lo D 5

(23 Function blocks
(3 Functions
-2 Global varishles

1 Automatic variables
3 Mapped variables
(1 Constants

[ Retain varishles
-8 Tasks

Lo} Timed

-4} Background
L@ Thermostat

B SR BEEERS O E
EUIR:S
Homey 404

™3 File Edit View Project On-line Debug Scheme Variables Window Tools Developer Help

J Resources * IPI: Thermostat *

Local variables

MName Type Address

Array

Init v

0001

Project /o Dafmiti... Resourc...

<[

Project q P ——r = =
= - Thermostat Project
-/ Programs
W Thermostat
[ Function blocks
[ Functions
=1-1 Global variables
| [ Automatic variables
----- 1 Mapped variables
- Constants
[ Retain variables
= Tasks

43 Background
fd Thermostat

Output

Preprocessing module TARGET completed.

Preprocessing module MAIN
Preprocessing basic comple

0 warnings, 0 errors.

completed.
ted.

B _
[=lEQ log] LOG EHSEL FTO_BOOL [AlX0R

EE= [<|LT % [<4|ZHL [=|TO_DINT
[2|GE [ful] htsse EER FTO_INT
[=lGT kAN AASIN [#|TO_REAL
N [%IMOD [SIZEOF [#|TO_SINT
[EILE [=|MOVE FES0RT = TO_UDINT
[=ILMIT [%]mUL BEN: [=|TO_UINT

«| »|\ Build { Findin project ), Debug

) Resources [

Operatar and standard blocks [ Targetvariables ), Targetblocks ), basic [

[ Ready

EDIT MODE NOT CONNECTED
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View FBD toolbar "Ap

* File Edi‘tf‘u"iew| Project On-line Debug Scheme  Variables Window Tools  Developer  Help

= | Toolbars E Main toolbar B 3 5
B0 & Tool windows » E Status Bar
ot Fulscreen  Cidsl |[w Debugbar  Cid+B
ZL, =
R = ¢ POk omd | i A (B OIRdH] -1N  T
44 LD bar Ctri+A
Project 1 x SFC bar o+Q  Frocgre |
El--germnstat Froject E Project bar Cirl+J 1. View
=+ Programs Metworlk Ctr=N 2 T
. Toolbars» FBD bar
L. B Thormostat E Dt OslsM Type Address Array

[ Function blocks
-1 Functions

=-_1 Global variahbles — ,@ s '
[ Automatic variables El,l | . IT.l EE

0001
-~ Mapped variahles [View | Project On-line Debug Variables Window
S Cclns.tants. | Toolbars IZ Main toolbar
"_I_ F:;Etam valsbles Tool windows » IZ Status Bar

[

. qa?r.a 4 Fulscreen  Ctd+U |[w Debugbar  Cil+B
A= v FEDbar Car+D
W Docngiun v LD bar Ctri+A

@ Thermostat d;
Rt ol v  SFCbar Cid+03
. |w Projectbar  Ciri+l
43 Init
[ v Network Ctr+N
E Documert bar  Ciri+M
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New function block creation

EI-- Thermaostat Mew Project
=43 Programs

.8 Thermostat

_ Function hlocks

.[F Hysteresis

_1 Functions

2.3 Global variakles

----- [ Autornatic variables

..... [ Mapped variahles

..... [ Canstants

----- [ Retain variables

-8 Tasks

----- £+ Timed

=-+¥ Background

"B Thermastat

1. Right Click

2. New function block
3. Select the language
4. Assign a name

5. Double click on the Hysteresis to open the editor
related to the selected language.

Note: Try to create function if the block does not require
static RAM, it will optimize the RAM usage

New function block i
Language
@IL ) FBD © LD @ ST 71 SFC
Mame
I Hysteresis| I
[ Ol ] ’ Cancel
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Insert record

)
P =)
Window Tools Developer Help

AEEE R R B sEESIEEK D e AR R RSP

i

I'E= Thermostat * J Resources

S . Optional

Mame Init value Attribute Description
Temerature i Analogue Input 1
VAR
VAR_INPUT (I Object browser S
Ohijects filter -
Marme
[ Programs [ Operatars [EFBOOL
Function Blocks BYTE
. . DINT
[ Functions [] Standard functions @ DWORD
[Ivariahles [ Local variables [TINT
User types [¥] Basictypes [TIREAL
[=i]SINT
Check all ] l Check none ] [st|STRING
ud| UDINT
IMT
Other filters USINT
Name * -OK [W]'WORD
\ j
. NG
Location IA” v]
Library All -
l 1 *‘
Wars type ’AII v] M
] i »
Cancel ] | Ok,
Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh
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Inside Hystersis FBD

"W 4| [\ Build { Findinproject ) Debug ), Resources [

Attribute
Analogue Input 1

Set point
A

Probe Alarm
Actuator

Description

Compile result is valid as soon

as FBD used in the program

2F1E0h

gC0h
gabBh

0 errors.

Local variables
Class Pin Mame Type Array Initvalue

1 VAR_INPUT 0 Temperature INT Mo

2 |VAR_INPUT 1 Setpoint INT Mo

3 |VAR_INPUT 2 Differentiation INT Mo

4 |VAR_OUTPUT 0 Alarm BOOL Mo

5 |VAR_OUTPUT 1 Cutput BOOL Mo

ooo1 (* Hystersis FED =)

gooz

ooos if Temperature »= Setpoint + Differentiation then
ooo4 Output = TRUE;

0oos end_1f;

ooo& e
oooy if Temperature < Setpoint then Output

ooos COutput = FALSE; Free code space:
ooog end_1f;

ooio _ _ Data space:

oo11 (* Probe disconnection detector pe) Free data space:
oo1z

o013 1f Temperature = -32768 then

on14 Alarm := TRUE;

oo1s else Alarm := FALSE: 0 warnings,

0016 end_1f;

oo17

oo1s

1688 EByte)

2 EBvte)
2 EBvte)

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh
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FBD in Background

1. Double click on the Thermostat programt to
open the editor that is related to the program

2.drag & drop

Project B x

EI-- Thermostat New Froject 3. Name it
=1 Programs 4. Add new network

- B8 Thermostat

[—]D Function blocks Local variables
=-[F Hysteresis Mame Type Address Array Init value Attribute Description

=-2[ Input variahles

- .[i] Differentiation
-[i] Setpaint
i Temerature
=-E3 Outputvariahles

..... 1 Functions C ,

=1 Globalvariables N
00

----- [ Automaticvariables L Hy“a'tﬂ”slﬁ__
----- [ Mapped varishles o Hysteresis

..... D Constants S - .- o oo s Temerature Alarm
..... [ Retain variahles Drag & Drop e e e Seipow Output
o-E8 Tasks .. - . . . . . s Differentistion .
..... ++ Timed -
=43 Background
Wy | Therrmostat

1 |Hystersis_00 Hysteresis Auto Mo

0001

EEEEE | [
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Set password for written FB

T RS O RS W T R

m PLC - Eliwell Free Studio Application - C\Electrical\Solution Archll:e

.T= File Edit View Project On-line Debug Scheme Variab "I File Edit View Project On-line Debug Scheme
BEE - sRBAFHESREEE BER o~ LRBNGHSR(E
@r% EDBOD 1% % T [BSAESDBODR -1 T
Project i xl I Resources ‘F Project 7 x| ‘ Resources
=8 PLC Project T =-E8 M171 exercise Project
: : Local variables
-1 Programs -1 Programs
E‘ 8 Function blocks hams = [:I Function blocks !
L ; 1 |Input_Temp o T a W 1 |Hvsters
Edit source _____ |:| Euncho Edit source
g Glokal wariak View Function block properties . a-E3 Global View Function block properties
.. -lG_:Siil sharec Edit Function block properties D Glabal Edit Function block properties
.= 5
Duplicate fur'lc:tmn block Tasks Duplicate function block
Dedebs s Delete function block
Export function block to librany
BExpart function block to librany
Copy {name) Cir+C
Copy (name) Ctr+C
| Com |
" [B Project =0 Definitiorrremrmesen S0 | Decypt |
i Y i '
Get password u Get password u
You can prevent access
Password: | Password: == to your written codes
Confirm password: Confirm passwaord: inside of FBD by Cript.
1! _Anical Training | April 2014 | Aid, y 21




Assigning local variable to the FBD

I‘mju:t 7 X
=-EH Thermastat_t1710 Froject
EI a Prngrams

l Ea Functn:un Ic:ull:u:ks
------ [ Functions

-1 Global variables
-- Tasks

1. Add new record
2. Name it

Pl

3. Define the type from object browser

Mame Type Address Array Initvalue Attribute Drescription
Hystersis_00 Hysteresis Auto Mo
Input_ Temp] ) Auto Mo
f ™y
ﬁ mObject browser u
Objects filter
Mame
Prograrms Operators [tFECOL
[T Function Blocks BYTE
DINT
Functi Standard funct
unctions andard functions DWORD
Yariahles Local wanahbles l INT
[ClUsertypes [V Basictypes [TIREAL
[si]SINT
Check all l ’ Check none l [t STRING
jud| UDINT
UINT
Other filters USINT
Name * [W]\WORD
Location ’AII v]
Library  [Al -
Yars type ’AII v]
4 L 3
ox
L A
22
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Connecting Variables to the FBD

Local variables
| Mame Type Address Array
1 | Input_Temp INT Altao Ma
2 |Input_Setpoint INT Auto [
3 |Input_Differentiation | INT Auto Mo
4 | Dutput_Alarm BOOL Auto [
5 |Output_Output BOOL Auto Mo
& |Hysteresis_00 Hysteresis  Auto [
Drag & Drop
Var type E

Select Input/output

Initvalue Attribute Description

Shortcuts:

Space: Connecting Mode «» Insert/Move Mode
Ctrl+Left Mouse Button: Multiple Selection
Ctrl+Shift+F: Find in project

Hystersis_00
Hysteresis

Input_Temp »— Temerature (.'Iutput_AIEl'mI

Input_Setpoint Setpoint Uutput_ﬂutputl
Input_Differentiticn Differentiation e
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FBD toolbar...

[ 4 '

Connection
Watch

New block
Variable
Constant
Return

Jump

Comment

. Increase number of pins
10. Decrease number of pins
11. Display enable I/O pins
12. FBD properties

13. View source

O 00 SOy Ol = VI

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh
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Cross Reference I

Blalg o~ BE Ayl E Rk BRI RS D

“ 1. Find in project (cross reference)
| Find in project M1

Location ’AII Can cel
Filters

Fragram [¥]variables ¥ User Types
[¥] Function hlocks [¥] Description
[¥] Function ¥ Types

[T Match whole word onby

[T batch case
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Compile/Build

mlEn bl m 50 4 P F B s L

0 warnings., 0 errors.

1 n 3

Output o x
Preparing for PLC application download .. done.

Dowmloading file CinUsers~3SESA94552%Thermostat HNew-Thermostat MNew.cod .. completed.
Booting PLC application .. done.

4| v\ Build { Findin project  Debug ) Resources |

Output I

Generating program THERMOSTAT
Generating program DISPLAYALARMLED
Generating program APPLICATIONMENL
Generating unresolved
aborted.
ERMOSTAT ([ 15FB:HYSTERSIS

0 warnings, 1 errors. Double click on the error to
refer to the error source

_00) - error GO00S : 3T = Inwvalid acc to variahble

4| » [\ Build { Findin project |, Debug } Resources |

m

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh
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Chapter 3

Simulation/Debugging — Part 1

Goal:

Debugging created FB by different off-line
simulation tools such as Watch or Oscilloscope

Schneider

Schneider Electric



Off line simulation mode

&

Debug® Simulation mode »

-

%
Choose workspace M
(@ Create new workspace
Name: M1710|
Directory: ~ CtWsers\SESAS4552 Thermostat New)| Q
() Open existing workspace Choose other... Delete
~ y,
EDIT MODE DIFF. CODE ]ﬁ'ﬂ]ﬁ!ﬂﬁ

B fﬂﬂ@l@@ﬁﬁ # % 0 EIE-IG

DEEUG MODE
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 SoURCEOC | comnectep ﬂ

-~

Eliwell Free Studic Application

Cold restart required: both retain and non-retain variables will be reset.
/ Continue?
14
: I[ T |
b A
e File Edit View Project On-line Egehug] Schermme  Vanables Window Tools Deve

G v oo % Ez @) @ 4|: Smulstion mode
IE'J. L FDE OIS k] & Stat/Stop watch value

ﬁ—l

Resources
Configuraticn
B E Freesmart
. Modbus objects

. EZ—: IO Mapping

----- & Alarms

o Add symbol to watch F&
p# Inserts new item into watch Shift+F8
Add symbol to 3 debug window F10

Ingerts new item into a debug window Shift+F10

Debug
Simulation mode
Name it » OK

If differs or no code
Download the code, OK
Reset Variables

28




On-Line Status / Application Status

The state of communication is shown in a small box next to the right border of the
Status bar.

If you have not yet attempted to connect to the target, the state of communication is set
to Not connected.

.~ NOT CONNECTED

When you try to connect to the target device, the state of communication becomes one
of the following:

-Error: the communication cannot be established. You should check both the physical
link and the communication settings.

EREOR

-Connected: the communication has been established

CONNECTED
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On-Line Status / Application Status

Next to the communication status there is another small box which gives
iInformation about the status of the application currently executing on the
target device.

When the connection status is Connected, the application status takes on one
of the following values.

-No code: no application is executing on the target device.

--Diff. code: the application currently executing on the target device is not the
same as the one currently open in the IDE; moreover, no debug information
consistent with the running application is available: thus, the values shown in
the watch window or in the oscilloscope are not reliable and the debug mode
cannot be activated.

- DIFF.CODE
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On-Line Status / Application Status "Rp |

--Diff. code, Symbols OK: the application currently executing on the target
device is not the same as the one currently open in the IDE; however, some
debug information consistent with the running application is available (for
example, because that application has been previously downloaded to the
target device from the same PC): the values shown in the watch window or in
the oscilloscope are reliable, but the debug mode still cannot be activated.

DIFF. CODE (5¥™)

-Source OK: the application currently executing on the target device is the
same as the one currently open in the IDE: the debug mode can be activated.

SOURLCE OK
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Debug mode/Changing values FSi

o B M Doy L B o

<+ - 0 Input_Temp >— Temerature Alarm— Output_hlermlFALSE
- 0 Input_Setpeoint  »— Setpoint Output — Output_ﬂutputlTF!UE-
- 0 Input_Differentiticn Differentiation | - -

Edit value g . 2*click on required variable

Force value ! - . Edit the value
e — F . Set the values
. Check the Output status
Value I ] . Check the Alarm status
— In probe disconnection, short circuited or
[ =t broken the value= - 32768

. Debug mode (optional)
. Live (continuous) debug mode (optional)

- -32788 Input_Temp  »— — Output_AIarmlTHUE
- 125 Input_Setpoint »— Setpoint Output f— Gutput_OthpLItIFALSE

-30 Input_Differentition Differentiation | - - 0
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Watch configuration

Local vanables . .
Mame Type Address Array Init value Attribute Description Wat c h I I St 1S
1 |Hystersis_00 Hysteresis  Auto Mo . independant from
(2 |input_Temp INT Auto No D live debug mode

3 | Input_Setpoint IMT Auto Mo .

4 |Input_Differentition  INT Auto Mo

5 | Dutput_Alarm BOOL Auto Mo

& |Output_OCutput BOOL Auto Mo

Drag & Drop

e mEE Y

Symbol Value Type Location
— INPUT_TEMP 179 INT @BACKGROUMD:THERMOSTAT
— INPUT_SETPOINT 125 INT @BACKGROUMD:THERMOSTAT
— INPUT_DL.. ] INT @BACKGROUMD:THERMOSTAT
mm OUTPUT_ALARM  FALSE BOOL @BEACKGROUMD:THERMOSTAT
mm OUTPUT_CUTPUT TRUE BOOL @BACKGROUMD:THERMOSTAT

Save watch list
| Watch st extended fielwisg Watch list formats
Watch list file (- wis)
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Watch/ drag & drop

BENE 3 3-X-3 TTE: B B Ak C]

Select watch icon
Select the variable

. ﬁ ... Mytems00 . Select the watch
Hysteresis o
. P OK
- |- 0 [Input_Temp emerature Alarmf— ﬂutput_AIEl'mIFALEE .
. 0 Input_Setpoint Setpoint Output| . Output_Output| TRUE . It adds to watch list
0 Input_Differentition Differentiation T
rDebug windows list M1

Symbol to addd:

| Input_Differentition

Dehug windows | é=|£:| b | b

: Symbol Value Type Location
Oscilloscope
/ — IMPUT_TEMP 0 INT @BACKGROUMD:THERMOSTAT
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Watch Configuration/ST language

ooo1 (* Hystersis FBD #) .
0002 1. Select the variale
ooo3 1f Temperaturs »>= Setpoint + Differentistion then :
0004 Output := TRUE: 2. Double click
0005 | end_if; M 3. Drag & drop it directly to
gooy if Temperature| < Setpoint then the watch pl’Opel’tIeS
aoos Output := FALSE;
0009 end_if; S
0010 ooo1 (* Hystersis FBD #*)
oo11 (* Probe disconnection detector =) ooo2 _ _ ) ) _
001z ooo3 1f Temperaturs »>= Setpoint + Differentistion then
0013 if Temperaturs = -32768 then ooo4 Output := TRUE;
0014 Alarm := TRUE; 0005 end if;
0015 else Alarm := FALSE; goos _
0016 end if: aooy if Temperature < Setpoint]| then
0017 - aoos Output := FALSE;
0oie ooog end 1if: 170
1 gol1o -

oo11 1f Temperaturs = -32768 then

oo1z Alarm := TRUE:;

o013 else Alarm := FALZE;

o014 end _1f;

oo1s
Watch
|65 | v+ | v
Symbol Value Type Location

— HYSTERESIS_00.TEMPERATURE a INT @BACKGROUMD:THERMOSTAT
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Osclilloscope

View »Tool windows » Async graphic windows » &l

oo Y BB %%&EEE@
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Assigning variable to the oscilloscope

Local variables |

Mame Type Address Array Initvalue Attribute Description
1 _Hystersis 00 Hysteresis Auto [+
2 [Innut Temp INT Auto Mo . ]_
3 |Input_Setpoint INT Auto Mo
4 |lnput_Differentition  INT ALto i [x]
Oscilloscope Bx

HHE B EaBExOsnEF SA

Drag & Drop

Up to 8 channels could be
traced simultaneously

Um Min value Max value Curvalue  wdiv  Redcursor  Bluecursor  Horz cursor  Mote

INPUT_SETPOINT 0.000 125.000 125.000 o UND:THERMOSTAT

{OUTPUT_ALARM 0 1.000 0.000 w @BACKGROUND:THERMOSTAT

@BACKGROUND: THERMOSTAT.INPUT_TEMP -3 150000  110.000 @BACKGROUND:THERMOSTAT
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e TS o Select watch icon

Select the variable
Select the Oscilloscope

. Hy.stEré-is-_;'JEI . . .
Hystoresia It adds to oscilloscope list
- 0 Input_Temp emerature Alarm Output_Alarm |FALSE
- 0 Input_Setpoint Setpoint Cutput Cutput_ Output | TRUE

0 Input_Differentition Differentiation
Oscilloscope 2 x
HHE B SEB <O n D@ SE

Debug windows list I.-'EE-J

Symbol to addd:

Input_Differentition

Debug windows
Watch

Oscilloscope

AN

Cancel | [ 0K

Curvalue  v/div Red curser  Bluecursor  Horz cursor  Note

..... 110.000 @B GROUND:THERMOSTAT
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Oscilloscope tools/starting & stopping data acquisition [y

V =

==zl Y= YsliE D EEl =

When you add a variable to the Oscilloscope, data acquisition begins
immediately.

However, you can suspend the acquisition by clicking on Pause acquisition.

The curve freezes (while the process of data acquisition is still running in
background), until you click on Restart acquisition.

In order to stop the acquisition you may click on Stop acquisition.

In this case, when you click on Restart acquisition, the evolution of the
value of the variable is plotted from scratch.
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Oscilloscope tools/ Vertical split

nﬂna B o
OEgE=+g=«ge e sa

1.Selected track’s vertical show all

2. Horizental show all

3. Show all values

4. When you are watching the evolution of two or more variables, you may want
to split the respective tracks.

5. The tool highlights the single values detected during data acquisition.

You can click on the same item again, in order to go back to the default view
mode.

6. The Oscilloscope includes two measure bars, which can be exploited to take
some measures on the chart.
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Oscilloscope tools/ Setting the scale of the axes

]

]
."-..\__.- |

| ¥

o]

When you open the Oscilloscope, Application applies a default scale to the axes.
However, if you want to set a different scale, you may follow this procedure:

1) Open the graph properties

2) Set the scale of the horizontal
axis & sampling polling rate

3) Specify a distinct scale for the
vertical axis.

4) Confirm your settings.

il -
Oscilloscope settings ﬁ ﬂ
Showe grid Sample polling rate 20 ms Feal rate
Show time bar Horizontal scale 5000 s/ div J 20.00
Show tracks list Buffer size 40000 samples ﬁ
Tracks list
Mame _Init Walueddiv Offset Hide
|@EI,6\CKGFRDUND:THEFKMC 1 0 ]

: 1 u o
|@EI,6\CKGFRDUND:THEFKMC 1 0 ]
|@BACKGROUND:THERMC 1 n [
|@EI,6\CKGFRDUND:THEFKMC ( 0 ]

A
(= ]"

e
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Oscilloscope/export

| Oscilloscope X

HERIEE S =IEE I --[I]||

==

rm Save As

Savein: - - G y * [

MNetwork Desktop

1. Save icon

2. Name & format defining
-OSC: simple plain-text file, containing

i -

5 == ]
Recent Places Uy

Libraries Aidin Computer
- Aliyarzade..,
Desktop | m

Libraries Launch free
Studio

time and value of each sample
-OSCX: XML file, that includes more

L""‘ Available formats complete information
@ ) . 3. Open it via Excel (OSCX)

Oscilloscope XML files (*.05CX)

| Oscillnscnﬁe files ii.DSCi

Themostat 0SCX -

Save

[ Cancel l

File: name:

Saveastype: | [Osciloscope XML files [.0SCX) -

D E F G H | i
umBvscate_Bloffset __Edcolor Blnote _____________EJsample Btime K3

2 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143  111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870186
3 | 35536.85563 1.79769313436232E+308 @BACKGROUMND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUMD:THERMOSTAT 0 232870205.9
4 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143  111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870226.2
5 | 55536.85563 1.79769313486232E+308 @BACKGROUMD:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUMD:THERMOSTAT 0 232870246.1
6 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143  111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870266.2
7 | 35536.85563 1.79769313430232E+308 @BACKGROUMND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870286.2
g | 35536.85563 1.79769313436232E+308 @BACKGROUMND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870306.1
9 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870326
10 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870346.1
11 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870366
12 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143  111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870386.2
13 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUMND:THERMOSTAT 0 232870406.1
14 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143  111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870426.2
15 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUMND:THERMOSTAT 0 232370445.9



Chapter 4

Resources

Goal:

Defining the resources:

- Assigning physical Input/output
- EEPROM parameters

- Status variables

- Menu definition and navigation

Schneider Electric

Schneider



Physical I/O Mapping (Base Unit)... o

Resources oox FreeSmart Local Ifﬂ Happing
Configuration =) Mame Variable Type Description
=-[M] FreeSmart 1 | NTC_Probe INT AIL1 analogue input
-8 Modbus objects 2 |AL2 INT AILZ analogue input
4™ EEPROM Parameters 3 |AL3 INT AIL3 analogue input
- &} Status variables 4 :.ﬁ.IL4 INT AIL4 analogue input
5 _.ﬁlLﬁ INT AILS analogue input
& |DIL1 BOOL  DIL1 digital input
7 D2 BOOL  DIL2 digital input
8 |DL3 SWELTEREEECTE 2 |/O Mapping definition:
9 |DIL4 BOOL  DIL4 digital input
10 [DILS BOOL DILS digital input
11 _|DILG BOOL  DILG digital input Local: Base I/O
: 12 /0oLt Output_Cooling BOOL  DOL1 digital output Extend: Expansion
%, Alarms 13 |DoL2 Alarm BOOL  DOL2 digital output :
&g Help 14 |DOL3 BOOL  DOL3 digital output Remote: Keyboard
15 |DOL4 BOOL  DOL4 digital output
x\\ Pru:n_iect}\o-o Defini... 16 _DDLE BOOL DOLS d:LgilaI output
17 .DDLE BOOL DOLE digital output
18 [AOL1 INT AOL1 analogue output
19 |s0L2 INT AOL2 analogue output
20 :#.{JLE INT AQL3 analogue output
21 |AOL4 INT A0L4 analogue output
R esources 22 :MJLS INT AQLS analogue output
23 [TCLA1 INT TCL1 analogue output

I/O mapping

Local
NEIERYERE S

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh




...Physical I/0 Mapping (Base Unit)...

Ap

m Thermostat Exercise rev.1 - Eliwell Free Studio Application - C:\Electrical\Solution Architect\Eliwell\Exercise\Thermostat Exercise\Restore\Thermostat Exercise

File Edit View Project On-line Debug Window Tools Developer Help

-ﬂﬁ- PR aswSREREEERE BESSIEE D6 e LSS RS

b 3O+ -1% & T it [ AP O OO 6 60 @ e RS F I ERRRET EEiST
|P|qu:t n x| I Resources I"E: Thermostat I% Global variables
EI-- Thermostat Exercise rew.1 Project
- Pragrams FreeSmart Local I/0O Mapping
[:I Function blocks
.. Functions # Mame \ariable Type Description
[:| Global variables 1 |AIL1 Ambient_temperature INT AILT analogue input
B[:I Global shared 2 |AlLZ2 IMNT AILZ analogue input
Ll Alaims 3 A3 INT AIL3 analogue input
- Mappings 4 |AIL4 INT AlL4 analogue input
o | |5 |ALs DL After saving the project, all
6] Alarm o SRRl the defined resources will
e 7 |DIL2 BOOL  DIL2 digital input _
500 Variables 8 |DIL3 BOOL  DIL3 digital input be available under Global
w58 Tasks 3 |DIL4 BOOL  DIL4 digitalinput shared folder:
10 |DILE BOOL DILS digital input . !
11 |DILB ﬁ BOOL  DILG digital input Mappings in case of 1/O
12[ Dol Otput_Cooling BOOL DOLA digital outputl
13 |DOLZ2 Narm- BOOL DOLZ digital output
14 |DOL2 BOOL DOL3 digital output
15 |DOL4 BOOL DOL4 digital output
16 |DOLS BOOL DOLS digital output
17 |DOLE BOOL DOLE digital output
18 AOL1 INT ADLT analogue output
19 |AOLZ2 INT ADLZ analogue output
20 |AOL3 INT ADL3 analogue output
21 |AOL4 INT ADL4 analogue output
22 |AOLS INT ADLS analogue output
23 | TCL1 INT TCL1 analogue output




.Physical I/0 Mapping (Expansion)

Configuration
EE FreeSmart
Exl Modbus objects

& ‘ Menu set
El EE: /O Mapping

SEEP o DL IR S

- - - R R

—
(=]

—_
—_

—
(3%}

—_
£ad

—_
E=Y

—
n

—
=1}

—_
|

—
[==]

—
1=}

20
21
22
23

Ma...
AIE1
AlEZ
AIE3
AlE4
AIES
DIE1
DIEZ2
DIE3
DIE4
DIES
DIEG
DOE1
DOoEZ2
DOE3
DOE4
DOES
DOER
ACQE1
AQEZ2
ACE3
ACE4
ACQES
TCE1

Variable Type
INT

Description
E1 analogue input

IMT
IMNT
IMT
IMNT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
IMT
IMNT
IMT
IMNT
IMT
IMNT

AIEZ analogue input
AIE3 analogue input
AlE4 analogue input
AIES analogue input
DIE digital input
DIEZ digital input
DIEZ digital input
DIE4 digital input
DIES digital input
DIEEG digital input
DOE1 digital output
DOEZ digital output
DOE3 digital output
DOE4 digital output
DOES digital output
DOER digital output
ADET analogue output
ADEZ analogue output
ADE3Z analogue output
ADE4 analogue output
ADES analogue output
TCE1T analogue output
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ui| sy Tsk TmdScanTime sysLocalDigitallnputs sysExpDigital Qutputs
ud| sy TskTmdExeTime [ ]sysLocalAnalogOutputs 6] sysExpDigitalinputs
ud sysTskBockExeTime  [ilsysLocalanaloginputs |[i]sysExpAnalogOututs

ud|sysTimer [ui] sysLocalADCs [i | sysExpAnaloginputs
us|sys P Level sysLCDStatus &1 sywsEchoStatus
us|sysLCOLeds us| sysDisplaytdode

[i|svsLCDAnaloglnputs
vakeyFunctions

sysClockErar
sysClock

4| v [\ Operator and standard blocks ) Target wariables | Targethblocks b bas

Note.

In case of loosing
communiucation between Base &
expansion:

All DO's =0

All DI's = False

All Probes =-32768

3. It can use as communication
alarm variable
4. They can only use in watch




How to configure I/O types, range?

File Edit View Project On-line Debug Window Tools ?[.)e\relopel] Help )
|i orcut i B iy TSR EE Build Configuration
h LSOO R D ™ )+ -1 E%G & IHT *H'll Export application to catalog
|Re50urce5 1 Xi Ji FmrTiE: Il-[: nh Open with Free Studio Device ! Hysteresis
Configuration

& (] Freesmart FreeSmart Configuration
B Modbus objects

G EEPROM Parameters

ST BB M e AR

----- B Status variables Execution time
@ Enums Displa

P play

e BIOS Parameters Set execution time: [

: Fundamental

B er:; . state display: Execution time (ms): I'-Z 0
sy L g

Data export
ﬁelect ¥5LT export filter: | Browse Export

1. Menu Developer » Open with free studio device

Note: BIOS parameters are also available on the installation manual
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Check FS Device parameters description... g

Project o=
Thermuosta exercise rev.2
EE FreeSmart b
E| “ BIOS parameters Local
Ef] All pararmeters
P iquration Address' Mame Value Um Default Min | Max | Description
53304 CLOD 2=NTC num 2=NTC 0 8 AIL1 analogue input type
_____ Extended 53305 CLO1 2=NTC num 2=NTC 0 8 AILZ analogue input type
_____ ﬁ Remote 53306 CLoZ2 2=NTC num 2=NTC 0 7 AIL3 analogue input type
Elf] /0 Values 53307 CLO3 2=NTC num 2=NTC 0 7 AlL4 analogue fnpuﬂype
53308 CLO4 2=NTC num 2=NTC 0 3 AILS analogue input type
""" ﬁ Local 15649 CL10 500 “CiBar 500 -99499 99499 AIL3 analogue input full scale value
""" ) Extended 15665  CL1 0 “C/Bar 0 9999 9999 AIL3 analogue input start of scale value
""" ) Remote 15650  CL12 500 *CiBar 500 9999 9999 AIL4 analogue input full scale value
""" [ Protection Password 15656  CL13 0 *CiBar 0 -9999 9999 AIL4 analogue input start of scale value
-8 Application £§3334  CL20 0 -C 0 120 120 AIL1 analogue input differential
""" lfj Recipes 53335  CL21 0 °C 0 -120 120 AIL2 analogue input differential
53336 CLZzZ2 0 “CiBar 0 =120 120 AIL2 analogue input differential
15333? CL23 0 “CiBar 0 =120 120 AlL4 analogue input differential
53338 CL24 0 C 0 =120 120 AIL5 analogue input differential
F33d4 CLE0 0=0-20mA num 0=0-20mA 0 2 ADLS analogue output type
53346 CL70 0=Di=able num 0=Disable 0 2 Enable TCL1 analogue output
53347 CL71 O=Dizahle num O=Dizable 0 2 Enable AOL1T analogue output
53348 CL7Z2 1=Enable num 1=Enable 0 2 Enable AOLZ analogue output
53349 CL73 27 Deg 27 0 a0 Phase shift TCL1 analogue output
53350 CL74 27 Deqg 27 0 a0 Phase shift AQL1 analogue output
53351 CL75 27 Deqg 27 0 a0 Phase shift AQLZ analogue output
3352 CL76 10 69 ysec 10 5 40 TCL1 analogue output pulse length
53353 CL77 10 69 psec 10 5 40 ADL1 analogue output pulse length
53354 CL78 10 69 ysec 10 5 40 ACQLZ analogue output pulse length
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.and define the Application BIOS Default

Default value

Resources o Ki
Configuration
=] E FreeSmart ﬁ
=-E2 Modbus objects \
----- {a EEPROM Parameters G Add Q Remove
------ a‘ Status variables '
.;'E Enums H Mame
= 1 [cLoo
=- ‘ Menu Prg 00
b Cfg LD
= ‘ Menu set cLOZ
------ .. [EL Setting Menu CLO3
I:—:IE‘:—: I/ Mapping gtgg
----- E‘:‘: Local L1
----- EE—’. Extended CL12
.J2 Remote cL13
¥, Alarms gi?
CcL23
CL24
CLE0
CL70
CL71
CL7Z
CL73
CL74
CL75
CL7E
CL77
CL73
CROO

-

FS

~ | 8=PT1000

m

=P TC «» | AIL1 analogue input type

0=Mone
1=0I

3
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FreeSmart BIOS Parameters

Crescription

BIOS parameters
Add

Select the name
Select the type

49



EEPROM parameters

= Configuration

EE Freesmart
=-E8 Medbus cbjects

-.[B} Cfg

¥y Alarms
@ Help

\\\ F'FI:I_iI':I:t}\O-O DEfinitiu:un:}\ Resources/

1. Resources

2. EEPROM parameters

3. Add

4. Define required ,retain® data

5. 1% resolution
Format XXX.Y

Note:Default values are written to the
target only by Free Studio Device

7 Segments Preview

App. Type : IEC variable type
Device Type : FS Device / Display type
App. Type = Scale x Device Type + Offset

ldAdd  [dRemove = Recalc

# Address MName Display label
1 |16384 Setpoint SetP

2 |16385 Differentiation Diff

FreeSmart EEPROM Parameters

Device type  Application type  Defaultvalue  Min Max Scale  Offset Unit § Formatl| AccessLevel Description Mote
Signed 16-bit INT 180 150 300 1 0 C WY JAlways visible
Signed 16-bit INT 20 5 50 1 0 T WY JAlways visible

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh



EEPROM Properties

FreeSmart EEPROM Parameters

@ad & = Recalc “
A
# Address me Display label  Devicetype Application type  Defaultvalue  Min Max  Scale  Offset Unlt Fnrmat Accesslevel Description
1 |16384 Setpoint SetP Signed 18-bit INT 180 150 300 Always visible
2 15385 Differentiation Diff Signed 16-bit INT 20 5 50 OO Always visible
[ Message from webpage E)

l‘:\ Invalid address value! Must be in 16384..16895 range

£
>

LYY
%04x
HH:MI

Mevervisible
Level 1

A Level 2

v
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v

bar
SR.H.

EEPROM Parameters:

App. Type : IEC variable type
Device Type : FS Device / Display type

App. Type = Scale x Device Type + Offset

Note.
Dynamic setpoint by the other parameters
Min/Maxis possible.
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Status Variables

Resources

Configuration

EE Freesmart

|_:_| Maodbus chjects

{a EEPROM Parameters

- Cfg

-

Message from webpage

|

Resources P Status variable
Add new record
Define required RAM data

Valid range

I: Invalid address value! Must be in 8960..9471 range

4

[ Ok ]

Note: Same properties as \
EEPROM + read only

EE'. Local
-.J§5 Extended
.J2 Remote
{¥y, Alarms . -
& Help App.. Type : IEC varlal_ale typ.e
Device Type : FS Device / Display type
App. Type = Scale x Device Type + Offset
FreeSmart Status Variables
| [ Add [d Remove =l Recalc a
H Address Mame Display label Device type  Application type  Defaultvalue Min  Max Scale Offset Unit Format AccesslLevel Read only
1 23960 Ambient_Temperature ATMP Signed 16-bit INT 1 ] = KO Always visible True
}False
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Alarms "Ap |

VN
Resources o= FreeSmart A|arm5
Configuration
-[B8] FreeSmart
|_:_| Maodbus chjects G Add Q Re
{a EEPROM Parameters .
.} Status variables 7 MName Short name Description
.;E Enums Temperature_Probe_ Error Err
.3 BIOS Parameters
""" Menu Prg . Resources
£ BE /0 Mappin T — 5 I/O mapping
E‘:—: Local egments Preview M Alarm
E‘:—: Extended
. Add
C 4.1 Name

4.2 without short name
4.3 7 segments preview
4.4 with short name

\ Prn:n_iect}\o-o Defini... Resou...

Close

4.5 7 segments preview
X J - It is automatic folder which display

the Alarms, if value is 0, no display
In AL folder if alarm value is 1,
displays the short name.

blinks if value> than 1.

- In case of any alarms, the red
triangle icon in the display is on.
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Fundamental state display configuration

Resources I x
Configuration

EIE m Execution time———

—-E8 Modbus objects

FreeSmart Configuration

- E‘ Status variables

e Cfg
=B Menu set A

- Setting Menu ] - D|Sp|ay
- Fundamental state display
- Desired variable in the display

: Display
EEPECOM Parameters B ) . . . Set execution time: [
p I R OROROR R ORORO
L / : =

Execution time (ms):

Data export
’TSEhECt X5LT export filter: |

a

dlinll

¥, Alarms
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Menu Program — Add Folder

| Resources B x |

1

Configuration
E'E FreeSmart
|_:_| Modbus ohjects

{5 EEPROM Parameters

- a‘ Status varables

----- & [
..... Menu set

=-#5 /O Mapping

& Alarms
@ Help

Add Menu

3

Configuration
-8 FreeSmart

=-E8 Modbus ohjects
-..{3 EEPROM Parameters

- a Status varniables

..... £ BIOS Parameters

SRS Menu Prg
-

----- Menu set
I:—:IE‘:_: I/0 Mapping
LBE Local

& Alarms
g Help

24

Configuration
=-[BE] FreeSmart

=-E8 Modbus ohjects
{3 EEPROM Parameters

- a‘ Status variables

..... ﬂ BIOS Parameters
=-E} MenuPrg
-
..... Menu set
=-B5 /0 Mapping

& Alarms
@ Help

Display label:

- #

7 Segments Preview

Close

New Menu, name it (CfQ)
7 segment preview
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Menu Set — Add Folder

| Resources

13

Configuration

EE Freesmart

l_:_| Modbus chjects

-ﬂ EEPROM Parameters
a‘ Status variables

: 2% Enums

-.[F} Cfg

%, Alarms
@ Help

B x

£¥

Cenfiguration
EIE FreeSmart
|_:_| Modbus objects
‘ﬂ EEPROM Parameters

- B Status variables

. Cfg
[—] Menu set

-

-85 /O Mapping

fi\, Alarms
@ Help

1. Menu Set, Right Click Add Menu
2. New Menu, name it (Setting Menu)

3. 7 segments preview
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7 Segments Preview

Close
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Add/Remove elements to folder "Ap |

FreeSmart 'Cfg’' Menu

[d Remove T Up | Down

Description

1. Add
Open the list sorted by names

Setpoint

Differentiation

CF60 'v‘ I

CF61
CLOD
CLO1
gtgg FreeSmart 'Cfg' Menu

CLO4
g::::s Display label: I J [[&] Add [d Remove T Up | Down

CL12 -
cL1a H Mame ] Description

2. Select the parameter
3. Add again
4. Select the other parameter

m

CcL20 1 |Setpoint
CL21 2 |Differentiation

CL23
CL24
CLED
CL70
CL71
CL72
CL73
CL74
CL7S
CL76 5
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Add/Remove elements by drag & drop "Rp |

|Flesources o x FreeSmart 'Cfg' Menu
= Configuration
g Digplay label: I J [ Add [d Remove Up Down
EI--E FreeSmart
EI Modbus objects # Name Description
- |- EEPROM Parameters 1 |Setpoint
¥ Status variables 2 |Differentiation

.;E Enums

£ BIOS Parameters

E| Menu Prg 3
e

|E§ Menu set FreeSmart ] M ‘M
B Setting Menu reeSmart 'Setting Menu' Menu

EE: Vo Mapping Display label: I J [[3 Add [d Remove Up Down
& Alarms

# Name Description

. @ HE'FI 1 Setpoint

2 |Differentiation
3 |Ambient_Temperator

FreeSmart EEPROM Parameters

[d Add [d Remove = Recalc

H Address Name Display label Device type Application type  Defaultvalue Min Max Scale Offset Format AccesslLevel
1 |16384 Setpoint SetP Signed 16-bit INT 180 150 300 1 0 JOOLY Always visible
2 |16385 Differentiation Diff Signed 16-bit INT 20 5 50 1 0 JOOLY Always visible
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Menu Program — How to Access "Ap

/@\_/@\_/@\_}Q\_/?U@U?‘\_/@\_
e i e

Configuration

EIE FreeSmart Display label: J L4l Add [ < Remove Up Down

% Modbus objects

F | Resources I
§
rr.

H
1 |Setpoint
2 |Differentiation

Description

To form & define the program button function:

1. Menu Prg, access by pressing Prg button in simulation

2. Menu Prg, access by pressing esc.& set buttons
simultaniously on the product

3. Scroll up or down into the defined variables AV
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Menu Set — How to Access "Ap |

/}a\_/’,g\\_/}g\_}@v;;\\_)@k}?\_/é\_ Resources I
W__ Configuration

[[Tiree

B =-[M] FreeSmart Display label: ] [d Add [d Remove Up Down

Mame Description

L 1 Setpoint
S— 2 |Differentiation
...... ) B r

Ambient_Temperato

-- I/ Mapping —
& Alarms

/@\_/@\_/@\JQ\_/,,;\U@U?‘\_/@\_
it To form & define the set button function:
[[] [free I3} 1. Access to the set menu by pressing set in simulation
| 2. Access to the set menu by pressing set on the product
3. Scroll up or down into the defined variables ¥ A
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Menu architecture

Main Menu Main Menu Main Menu

Set |
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Project / Global Shared

All the resources are available in the
project tab under Global Shared folder

Project B X . .r- )
EI-- Thermostat Exercise rew.1 Project (after SaVIng or Complllng the prOJeCt)
&-&
-8 Thermostat
(-1 Function blocks
----- [ Functions o001
-1 Glohal variahles
=+ Global shared
- Alarms iysteris_D0
-1 Mappings Hysteresis
-l Eaametars o - - - - ) - [Input_Temp »— Temersturs Alarmi—.  Output_Alarm |
i - 7| Setpoint >- - |- Input_Setpoint >—5etpuint Sutputi—, Output_ﬂutwtl
-] Differentiation : -lﬂiﬁaen‘tiatiun “vu | Input_Differentition Differentiation o
-] vanables Drag & Drop
-8 Tasks
----- i+ Timed

=43 Background
LR Thermostat

@ Input

\ Project/<_-u-o Definitiu:un Resu:uurces/
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Using physical 1/0 "Ap |

Project B X
EI-- Thermostat Exercise rev.] Praject
=1 Programs
[:I Function blocks
[ Functions
-1 Global variables
=1 Global shared

Alarms 0004
SREE] appings

Drag & Drop

i‘l].l‘St-El'E.iE_tlﬂ .

e/

. S Hysteresis L
D Parameters B € NTC=F'TD|J'E _J Input_Temp Temperature Alarm Output_Alarm|| - - = Alarm
w1 Yariables - | [Setpoint }- 58 = Input_Setpoint >—5etpuint Output|—— 'Dutpu‘t_ﬂlutputl —_ Dutput Cocling |

-8 Tasks - |- Differentiation - Input_Differentition Differentistion &R RN R — -
\‘\ PrﬂjECt_/éo-O Definitions r'E| Resources SN l ——
' '
{‘u’ar type g . 1(".I'.Elr’r],-'pu:e ﬁ |
© Input | ok | O Input ook
) Output [ Cancel ] | @ Output [ Cancel ]
L - L% o
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System LED setting

Resources I x
Configuration
=-[H] FreeSmart

LED reference for the developer

The IEC developer can turn on (either steady or blinking) and off the whole range of local display LEDs, by properly setting the array SYSLED.

B Modbus objects
- G EEPROM Parameters

______ .8 Status variables LED number |Symbol or icon| Description Off On (steady) On (blinking)
/% Enums : Colon SYSLED[0]=0  [SYSLED[0]=1 SYSLED[0]=2
: ‘ﬂ BIOS Parameters %R.H. %RH SYSLED[1]=0  |SYSLED[1]=1 SYSLED[1]=2
B Menu Prg
L LB o efrost = = =
g Def SYSLED[2]=0  [SYSLED[2]=1 SYSLED[2]=2
B . Menu set
[ Setting Menu Bar SYSLED[3]=0  [SYSLED[3]=1 SYSLED[3]=2
= B':_: /0 Mapping Stand-by SYSLED[4)=0  [SYSLED[4]=1  |SYSLED[4]=2
°C SYSLED[5]=0  [SYSLED[5]=1 SYSLED[5]=2
6 )}E& Cooling SYSLED[6]=0  [SYSLED[6]=1 SYSLED[6]=2
-® Clock (RTC) SYSLED[7]=0  [SYSLED[7]=1 SYSLED[7]=2
Library T
C5ystem timers 8 P S Heating SYSLED[8]=0  [SYSLED[8]=1 SYSLED[8]=2
1System clock 9 wr User-defined 1 [SYSLED[9]=0  [SYSLED[9]=1 SYSLED[9]=2
1Svstem Tasks Execution Time 10 - User-defined 2 |SYSLED[10]=0 |SYSLED[10]=1 |SYSLED[10]=2
(Peripheral 1 w User-defined 3 [SYSLED[11]=0 [SYSLED[11]=1 |SYSLED[11]=2
_1Password Level 12 e User-defined 4 |SYSLED[12]=0 |SYSLED[12]=1 |SYSLED[12]=2
=N 13 wr User-defined 5 [SYSLED[13]=0 [SYSLED[13]=1 |SYSLED[13]=2
[__“IKEFSF " / 14 wr User-defined 6 |[SYSLED[14]=0 |[SYSLED[14]=1 |SYSLED[14]=2
gy Functions ™«
I:IDigpIayMDde 15 wr User-defined 7 [SYSLED[15]=0 [SYSLED[15]=1 |SYSLED[15]=2
[JDigital Outputs 16 A Alarm SYSLED[16]=0 [SYSLED[16]=1 |SYSLED[16]=2
1Digital Inputs 17 Menu SYSLED[17]=0 |SYSLED[17]=1 |SYSLED[17]=2
Analog Outputs
- Chan 18 @ Economy SYSLED[18]=0 [SYSLED[18]=1 |SYSLED[18]=2
(JAnalag Inputs
. Some of the LEDs - for example, LED number 0, 1, 3, 5, and 7 (in green) - cannot be used by the IEC developer when BIOS menu is active.
+| v [\ Operator and standard blocks | Targetvariables g |




System local LED assigning

-— s_l,rsLDl::aILedsI* }

. 2*click
[ Variable property ﬁwﬁ - Va”_able propgrty
. Dedicate required LED
sysLocalLeds| . Type [6] » Output » OK
Type . Type [9] » Output » OK
O Input . Type[10] » Output » OK
@ Output [ cancel | . Dedicated LED's
LED number |Symbol or icon| Description Off On (steady) On (blinking)
6 * Cooling SYSLED[6]=0 SYSLED[6]=1 SYSLED[6]=2
9 b User-defined 1 |SYSLED[9]=0  |SYSLED[9]=1  |SYSLED[9]=2
10 - User-defined 2 |SYSLED[10]=0 |SYSLED[10]=1  |SYSLED[10]=2
r‘u’ariable property ﬁ‘ r‘u’ariable property g Variable property u‘
sysLocalleds[k] E
Type
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Connecting dedicated LED's to the FBD
&

B [l e @

F5
Hysteresis_00 ‘ -

i i ] 5 | i S i 1 1k
R e R R R L
[ OROECRORORORORS)

L Hysteresis 1 ¢ sy'sLnDalLEds[“lﬂ]l 1’? 'm

NTC_Probe Temperature Alarm —J—ﬂ

— . : Clinall F4
point Setpoint Crutput Cutput CDD“I'E

Differentiation Differentiation | +——  sysLocalleds[S] : ’ -

N syeLocalLed=(s] A=tz

Digital Input map
'A l} 'Ak

Y
LED number ||Symbol or icon] Description Off On (steady) On (blinking) f dul mes 5
6 * Cooling SYSLED[6]=0  |SYSLED[6]=1  ||SYSLED[6]=2 il ~ %8888% esc)l
F5 Bar Prg
9 b User-defined 1 |SYSLED[9]=0  [SYSLED[9]=1 ||SYSLED[9]=2 '@ JYUdJddE =
10 - User-defined 2 |SYSLED[10]=0 [SYSLED[10]=1 ||SYSLED[10]=2 P 000000 F4

.
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Valorize Fundamental State Display "Rp |

1. Insert bottom (new network)
2. Adding new network

X — -
B Sl= = 3. Select Move block
0002 4. Drag & drop to new network
ﬁ B 5 & 6. Mapping €4 » Variables
—>—"T“ i | Ambient T‘-‘"‘F“““’" 7. Connect to Move block L& i
o EI-- Thermostat Mew Froject
2002 [:I Frograms
. . |:| Function hlocks
P MOVE Y e D Functions
Marm  H— Temp_Probe_Emor| - L‘_I [:I Glohal variahles
Y T R [:I Autormaticwariables
Library Y I D I:I Mapped variables
HIABS =|DIv (LM [ POV lszeEor ¢ 1 i (1 Constants
ACOS [=]EQ log] LOG ER W=EsorT e [:I Fietain wvariables
+]A0D e ExP [<]LT "8 REPLACE =]sUB hal shares
7| ADR o FIMD M| b s MMRET [ TAN B ) Alarms
& AND M FLOOR REd MID Rl FIGHT ltrb] TAMNH B r_-| Mappings
ASIN (B|GE (171 BAIN EROL & TO_BOOL . .[i] NTC_Prahe
ATAN (=GT .MOD [===1a]=} & TO_DINT T Output_Heating
ATANZ &/ INSERT s [ TO_INT L[t Alarm “
A CEIL ] WP IEIMLJL E~SEL | TO_REAL v
rel| CONCAT [§]LE B~ b €| SHL B TO_SINT '
COS medLEFT [#|NE B2 SHR [ TO_UDINT
sHCOSH BB/ LEN ®INOT RASIN Tount | e 7] Ambient Temperstor
r=| DELETE EILMIT OR EnH S IMH [EHTO_USINT =

| fm | 4
4 | v} Operatar and standard blocks | Targetwariahles |, Targetblocks ) hasic [

lgl “_* Background
f ----- T Thermostat
...... BDDt

* Move command is mandetory to connect two variables. = B Init




Compile/Build

e by m i) 4 4 F | #EBeE | W

Output o x
Preparing for PLC application download .. done.

Dowmloading file CinUsers~3SESA94552%Thermostat HNew-Thermostat MNew.cod .. completed.
Booting PLC application .. done.

0 warnings., 0 errors.

1 n 3

4| v\ Build { Findin project  Debug ) Resources |

Output

Generating program THERMOSTAT
Generating program DISPLAYALARMLED
Generating program APPLICATIONMENL
Generating unresolved

ahorted .
ERMOSTAT ([ 15FB:HYSTERSIS

- error GOOOSB : 5T =» Inwvalid acc to variahle

0 warnings, 1 errars. Double click on
the error to refer to
4| » [\ Build { Findin project |, Debug } Resources | the error source

m
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Chapter 5

Simulation and Debugging — Part 2

Goal:

On-Line simulation mode, testing of:
- Physical I/O

- 7 segment display

Schneider

Schneider Electric



Off line simulation mode

i = B
ﬁ ﬁ Eliwell Free Studio Application o

Debug® Simulation mode » |
Cold restart required: both retain and non-retain variables will be reset.
P 9 Continue?
Choose workspace u
(@) Create new workspace a °
Mame: Smart [ Yes ] ’ Mo ]
Directory: Ci\Jsers\SESAS4552 Thermostat New', E]
L9 A
() Open existing workspace Choose other... Delete
Y
B My Ly B
| ) Debug

Simulation mode
Name it » OK

If differs or no code
Download code, OK
Reset Variables
Debug mode (optional)

)
EDIT MODE DIFF. CODE F:-mmm_ ﬁ

h
e a0 o 2000 F  HBBE GGG

]

1.
2.
3.
4.
5.
6.
7.
8.

DEBUG MODE -mm-mmm_

Live debug (Continuous) mode (optional)
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Simulation tools

Si

1. Active code execution

2. Show 1/O panels

3. Show HMI window

Digital Inputs (2] || Analogue Inputs @
BjpiLr || A —r—
Bpi2 I IR —+— [0
| = || [ ]

Bl — | = (| —F— |0
&b — = [ —+— |0
Bl ois 1 | = [N —F— o

Digital Qutputs E Analogue Qutputs @
B Dol @ Bl A0LT [ 0
& DoLe @ ||| &@koLe I o
Bl DoL3 @ B 4013 ] 0
B DoL4 @ Bl A0L4 [ 0
B DoLs @ Bl A0LE [ 0
& DoLs @ || || & TcL I o
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Prg
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Open Free Studio Device from Application

H File Edit View Project  On-line Debug Window Tools

r[l)e\relopel ] Help

B~ $BRBHLHER Build Configuration E Do bEHEEIBEE ST
oA EDB OB %% g Serweambadd ) g HBlmHHdfF HBE CEI*»EKBD OB DEIK
|Resources 1 Xi !Il-[: Open with Free Studio Device Hysteresis
Configuration -
=E 95"“‘" FreeSmart Configuration
B Modbus objects
. - EEPROM Parameters
B Status variables Execution time
@ Enums Displa
e BIOS Parameters oy Set execution time: [
Fundamental
enc: = state display: Execution time (ms): |10
L 19
Menu set -
Setting Menu | Data export
BL;_?EE::FI”Q F1 ﬁelect XSLT export filter: | Browse Export
B2 Btended ‘
: B2 Remote i
& Alarms I
L&) Help . . .
F 1. Developer » Open with Free Studio Device
F3  dliwell F4
= |

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh




Free Studio Device (Simulation Target)

FreeSmart 412 Configuration

=2 Thermostat Exercise revl
=] E FreeSmart
-8l BIOS parameters

: —General
=] ﬂ All parameters
~[] Configuration Name: IFreeSmart
ﬂ Local File wersion: lT
] Extended ’ '
-] Remote
/0 Values —Cc ication
I Local
-] Extended Protocol: GDB
~[f) Remote Address: 127.0.0.1
i..[f] Protection Password S— [[pisable communication
=-E8 Application port: CHIF=5000
Em Thermostat Exercise rev.l Baud rate:
ﬁ Cfg
6 Setting Menu T
m Recipes F1

‘II Im | Information
Fz ’7&3&15: MNOT COMMECTED

@ | E e e | Connection Status _ B x
' . SR Fosme e |
F5 Prg
| |
i Fa
’7Firmware
Connect to the target» Connected feedback

r@ Thermostat Exercise rev.LCFN - Eliwell Free Studio Device lilﬂ‘g‘
File Edit View Parameters Recipes Options Help
Ded mhacH rRwy wiERFRESy B3
Project 1 Xl « | Catalog 7 x

Device name

IVE!S\DH IMaxversi..‘ Description

<

n ] *

Note: Free Studio Device does not download the code in Simulation, it
is used only for setting EEPROM parameters and check Status
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Read / Write Values

R -3

Project B %
Thermostat Mew >
= [ FresSmart D@ H|y2cE|rlvey nEgRE . B |
|_:_|“ BIOS pararmeters )
Eﬁ All parameters
----- ﬁ Configuration 5
g ;::ded Connection Status
_____ ﬁ Remote I Device namel Description
Elﬁ /O Values ¥ FreeSmart Connected
----- ﬁ Local
----- ﬁ Extended
""" ) Remote 1. Connect to the target®» Connected feedback
----- ﬁ Protection Password c . -
&1 Application 2. Application» Project» Cfg
B -ew“ 3. Cfg menu®non aligned value with target (Red)
0T Setting Menu 4. Auto refresh mode (optional) .
----- [ Recipes 5. Select all parameters (or selective)
6. Write parameter (all or selective)+ download all
7. Aligned values with the target (black)
Cfg
Address Mame Value Um Default Min | Max | Description
163584 Setpoint 180.0 c 180.0 150.0 300.0
16385 Differentiation 20.0 c 200 5.0 50.0
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Menu Navigation

F1
ED:
&

F3

il
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Menu Navigation "Si

T A S T A N T A S R R
| - = ¥ & L] - .- | = ¥ a L] - - = ¥ & L] -

F1
Coon I
&

3

N T e i e, e T T N T e i e, e T T

F2

' esc

il F4
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Setting the setpoint

D O A AT A A AN e e e e e e e e
g8 \W LU L R R VARG R R R

F1
Start @

|

i

F3 4wl F3
.Hst E2 Ry EZ

Defaul value aligned with Press Set to validate

the Free Studio Device Press esc to cancel
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Setting the differentiation

3 '\ 1k 2 ) X '\ ] ‘. i} 1 ) 4 § 5 -. L !: [’ 5 L 5 L 5L 5 5. i
R OROROROROROROROS A AT A A= A A A A
AR A § L] = a L] =

F1
Start @

|

i

3

dlivAll

Py

Press Set to validate

Defaul value aligned with
Press esc to cancel

the Free Studio Device
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Message

'y | 5 x 3 & 11 1 k 'y | 5 x 3 & 11 1 &
FEAZEZ AL L2 2 FAZEZ L2 L2 L2 L2 L2
ORORORORORQRORO ORORORORORORORQ

F3  dlikll F4

Py

Out of range message Free Studio Device does

Only can disply: not write default values
-99.9.....999.9
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Testing program/applying values

= Setpoint=26.0, Differentiation=10.0 & Ambient_Tempereature =37.0
— DOL1=ON & £t =ON

= Setpoint=26.0, Differentiation=10.0 & Ambient_Tempereature =25.0
— DOL1= OFF & 3t = OFF

= Setpoint=26.0, Differentiation=10.0 & 26.0<Ambient_Tempereature<36.0
— DOL1=ON & £t =ON

= Ambient_Tempereature =-32768
=> DOL1= OFF, ¥f = OFF & DOL2= ON (probe disconnection alarm= ON)
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Smart Project Architecture

e Application is the programming starting point.

e Device is used to download the overall compiled project and it is the only tool able
to write EEPROM parameters.

e From Application it will always be possible to open Device directly without having
to launch the program using the FREE Studio icon.

[ Tiree R

5 G
De >
Download & (=
Code & — .
EEPROM
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Chapter 6

Hardware

Goal:
Introduction of products that are used in training stand and target pin-out

Schneider

Schneider Electric



“ - s e = 4 S 1. M1710/SMART
. “ “"?’.E?"""*‘”""* = ‘ e— 0 . 2. M171P/EVOLUTION
ot X y ) o Lt b 3. EVE*
, :-':":’::_‘:::::::;;;'5"5':"5'5'.‘* ................... "'; 4. EVK1000
o0 B F | i & - 5. Digital input
— - v| - L YEwTE————: 10-17 > M171P
TR T TTIT YT IO rerr TR ppsR (BEEZZTECLC Hi 4 18-115 » EVE*
'__ _H ;;’_..,__,.;,. ok A L “ : it ; | 6. Dlgltal Output
X: ooasac A —— Eowirt a ) HHHEEH Q0-Q3 » M1710
A= BEtH Q4-Q9 » M171P
| Q10-Q15 » EVE*
s r ot~ A 'y 7.24VDC power supply
BEREAEEEEEE fin, PR AL LEC Wk @ - J° . 8.NTC probes (Al1*)
o omm [ ' | 9. Analogue Output
AO1 » M1710
AO2 » M171P
10. Analogue Input
All » M1710
Al2 » M171P
Al3 » ATV21
11. Digital input
10 & 11(level) » M1710
12 & I3 (edge)» M1710
12. Variable Speed Drive
ATV21 (1to 3 phases)
13. Short circuit
ptotection (GV3P)
14. LV distribution &
protection
“m 15. Asynchronous

poy \\ motor

o . s B e e e e B

au.




Training Stand I/O wiring diagram

M1710

Description

Label

DIl

Switch DI 1 (level)

DIO-O

DI2

Switch DI 2 (Level)

DI1-0

DI3

Switch DI 3 (Pulse)

DI2-0

Di4

DI5

DI6

Al 1

NTC1

Al1-0

Al 2

Al 3

Potentiometer 1

Al3-0

Al 4

Al 5

DO1

Telefast DO 0

DO0-0

DO 2

Telefast DO 1

DO1-0

DO3

Telefast DO 2

D0O2-0

DO 4

DO5

DO 6

AO1

AO 2

AO 3

Meter 1

AO1-0

AO 4

AO 5

M171P Description Label M171E Describtion Label
DI1 [Telefast DI 0 DI1-P DI1 [Telefast DI 8 DI1-E
DI 2 Telefast DI 1 DI2-P DI 2 Telefast DI 9 DI2-E
DI3 Telefast DI 2 DI3-P DI3 [Telefast DI 10 DI3-E
DI 4 Telefast DI 3 DI4-P DI 4 Telefast DI 11 DI4-E
DI 5 Telefast DI 4 DI5-P DI5 Telefast DI 12 DI5-E
DI 6 [Telefast DI 5 DI6-P DI 6 [Telefast DI 13 DI6-E
DI 7 Telefast DI 6 DI7-P DI 7 Telefast DI 14 DI7-E
DI 8 Telefast DI 7 DI8-P DI 8 [Telefast DI 15 DI8-E
Al 1 NTC 2 All-P Al 1 NTC 3 All-E
Al 2 Al 2

Al 3 Potentiometer 2 Al3-P Al 3

Al 4 Al 4

Al 5 Al 5

Al 6 Al 6

DO1 DO1 Telefast DO9 DO1-E
DO 2 DO 2 [Telefast DO10 DO2-E
DO3 Telefast DO3 DO3-P DO3 Telefast DO11 DO3-E
DO 4 Telefast DO4 DO4-P DO 4 [Telefast DO12 DO4-E
DO 5 [Telefast DO5 DO5-P DO 5 [Telefast DO13 DO5-E
DO 6 Telefast DO6 DO6-P DO 6 Telefast DO14 DO6-E
DO7 [Telefast DO7 DO7-P DO7 [Telefast DO15 DO7-E
AO 1 Meter 2 AO1-P AO 1

AO 2 AO 2

AO 3 AO 3

AO 4 AO 4

AO 5 AO 5
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Wiring Diagram

M171P
EVD7500/C/U

M1710

SMD5500/C/S

WA N~f= =¥ POWER
BV= Lo + +—+—4 o+ 24 Vi [E)(t Keyboard EVK]
ﬁﬁ_' s{e|7[8]9|w0]n]|n llllll Llllllll—o““""
000 5485 CAN
000 ! Tt frdeldedd] 1
| Rs-485 K \ - |o]e]|e]e]|e|e|e]|2]|e|e| |2|e|2] [ N[e]e]e]e]e
E DIT D2 DI3 D4 O<4 D5 DI6 DIT DI8 C58 G5 - + =_=: f' G5 H L |POWER
Bl e D04 N DO3 DO2 DO1 DO& DIGITAL INFUT P % % el Gl
w20 | /S Models
only S—
ANALOGUE INPUTS
SMD55xx/C - SMD55xx/C/S i
SMC55xx/C - SMC55xx/C/S e
prommmenomas . [e]e]e]e]e]e]e]e]e]e
SEGSS i /U models 1 |G lmllmz |ABIAH|AI5|AIE| = lm..l.ml-.
RED . : ANALOGUE INPUT 4 DIP SWITCH
BLUE i USE EVC/EVE models
BLACK - g {1 0987654321 654321
| EVS D PLUG-IN | || i B " rEEE
4 63 5 Plugin Connector| |u| ! i
— == [[— == |Din |D2|DI3|0D4| D5 |DI6|AC2[ADT|12= [Su =l o ]
“ 000 |.| “0 00 O|‘| pply = o 10 DIP SWITCH 6 DIP SWITCH
AN 20 Al | a2 | A3 | Al | A5 |GND|GND |DOS | 5= [Supply = mini f
i ouss i
m "0
_________ — — P o S
ANALOGUE [e]e[e]elele]e][e][e][e] |@]@]| FasTDIGTAL INPUT
OUTPUTS ADT G AD2 G ADIG ADAG AODS G
ADO1  ADZ AO3 AD4 A0S
R‘r HT ’T;T 'T;T;T -
[e|e|e|e|e[2]|2]|e|2]|2]|2 (2] 2 [2]e]
a 51 bon|c2 ﬁzmzrjomoqcu D05 DOG DOT (567 24V
48 V=
DIGITAL OUTPUTS POWER IN
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NTC probe, Type: 103AT/NTCNK103

Temperature probes SN691150 NTC _103AT P"DPE‘: 1.5m
(*) (plastic cap, 2-wire cable)
SN8DED11502C0 | NTC103AT 5X20 1.5mt TPE IP48
9 SN8DED13002C0 NTC103AT 5X20 3mt TPE IP68
SN8DAD11502C0 | NTC103AT 6X20 1.5mt TPE P68
SN8DAD13002C0 NTC103AT 6X20 3mt TPE IP68

[ NTC* ]0/4...20mA 0-10V 0-5V 0-1v | DI

50..+100°C
Resolution 0. §° 0.1 0.1 0.1 0.1
| Accuracy 1% e.0s. | 1%e.0s. | 1% e.0s. | 2% e.0.s.
e.0.s. 1% f.s. 1% f.s. 1% f.s. 2%f.s.
f.s.
Impedence 1000hm | 21KOhm | 110KOhm | 110KOhm
NTC* |0/4..20mA| 0-10V 0-5v 0-1vV DI
-50..+100°C
Al1 v v
Al2 v - v
Al3 B v v v v v
Al4 B v v v v v
Al5 v v
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Modbus RS485 standard schematic

Suitable polarization Rp

Lrsv /must be calculated
Master ij Rp
- o Rp
120 Q bl 120 Q
1nF DO T 1nF
Commaon
o *
5V If the master is fitted with a 470 Q polarisation,
47KQHE ju s it 's possible to connect a maximum of
Slave 1 g_ g_ Slave 2 18 slaves with 4,7 KQ polarisation
2 2l
Maximum length of bus 1000 m at 19200 bps
Maximum number of stations (without repeater) | At most 32 stations (depending on Rp and the number of
4,7 KQ
Maximum length of tap links 20 m for one tap link
40 m divided by the number of tap links
Bus polarisation Rp should be validated by calculating the equivalent polarisation Re
according to the polarisation of the master and slave stations. Re
must be between 162 Q and 650 Q
Line terminator 120 Q - 0,25Wm in series with 1nF 10V
Common polarity Yes (Common) connected to the PG
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Chapter 7

Connection to Smart

Goal:
DMI interface driver installation and connect to the target

Schneider Electric




DMI interface setup WIN 7

e As soon as the DM interface is connected, the Windows 7 operating system
recognizes the newly connected hardware. The steps to be followed are

described below.

1. Once the hardware is connected, the message shown in the figure will
appear:

Click on the message to start the

: : - Note: Connection procedure:

| Installation pr r : :
Guided installation p ch(_ju € Connection: first USB then TTL
Or you can manualy find it at: Disconnection: first TTL then USB

Control Panel » All Control Panel ltems » System

Device manager » other devices »
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Device Manager
= g

File

Action  View Help

ol AN NEN 7 ol

a2 WIENKLT794L

D& Batteries

D% Biometric Devices
Dg Eluetooth Radios
E--;-;_u Computer

|'>-,.JJ Disk drives

» B, Display adapters

B Cﬁ Human Interface Devices

» - IDE ATA/ATAPI controllers

b i IEEE 1394 Bus host controllers

» 55 Imaging devices

= Keyboards

b 1] Memory technology driver
pﬂ Mice and other pointing devices
|>u;] Modems

|>|_-:J Monitors

|>l_|-"‘ Metwork adapters

B /5 Other devices|

» B Portable Devices

5T Parts (COM & LPT)

E-R Processors

b 42 Security Devices

. [ Sensors

b -#%| Sound, video and game controllers
E--;-;.n System devices

b i Universal Serial Bus controllers




Update driver software

2. The screen shown below will appear: select the second option to identify the
driver

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

# Browse MYy COMPUTEr TOr Ariver sottware
Locate and install driver software manually.

3. In the next screen, select the installation path for the FREE Studio program.
Unless changed during installation, the path will be as shown in the next

figure.
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Update driver software

4. Once you have selected the correct path, the screen shown below will
appear: select Install this driver software anyway

@ Windows Security

Windows can’t verify the publisher ¢

< Don't install this driver software
: You should check your manufacturer's website for updated driver software

5 ] ) ] for your device.
Search for driver software in this location:

v Computer » Windows (C) » Program Files (86) » Eliwell » free Studio

[¥]Include subfolders

# Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

(:\_IJ See details

= Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

l Mext I[ Cancel
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Update driver software

5. The screen shown below will appear, indicating that the action has been
performed.

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

ATA0USBie: COC USE to UART MGM
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DMI Test via FS Device

']
Iy
Windows 7

To check correct installation of the driver and the port to which the hardware
has been allocated, check the Windows screens shown below:

=4 Device Manager

Project

File Action View Help

= T E H= & B8RS

=a| Thermosta exercise rev.2
E‘E FreeSmart

a2 WIENKLIT94L
5-3 Batteries
» /B Biometric Devices
09 Bluetooth Radios
[>J-;_| Computer
b - Disk drives
[.>--','a', Display adapters
bl DVD/CD-ROM drives
b % Human Interface Devices
i g IDE ATA/ATAPI controllers
b i IEEE 1394 Bus host controllers
D—ﬁ Imaging devices
b &R Keyboards
b 5] Memery technology driver
Dﬂ Mice and other pointing devices
D{J;] Modems
[>‘j_| Monitors
[>l_-'l" Metwork adapters
[>_L|I‘@ Other devices
[.>-E| Portable Devices

T2 Ports (COM & LPT)

-4 BIOS parameters
|_:_|ﬁ All pararmeters

..... ﬁ Cenfiguration
..... ﬁ Local

..... ﬁ Extended

..... i Remote
=1 VO Values

..... ﬁ Local

..... ﬁ Extended

..... i Remote

..... ﬁ Protection Password

=8 Application

----- Eﬂ Recipes

M ? ATI0USBicoc CDC USE to UART MGM (COMI3) |
"?’ Communications Port (COML)

-y ECP Printer Port (LPTL)

[ R Processors

Dﬂ[‘.‘»‘ Security Devices

» [ Sensors

f> iﬁi Sound, video and game controllers
[>J-;_| System devices

B a Universal Serial Bus controllers

Training | April 2014 | Aidin Aliyarzadeh

Project Thermosta exercise rev.2.CFN

—Most recent projects

C:\Electrical\Solution Architect\Eliwell\Exercise\Thermostat Exercise\rev.2\Thermosta exercise rev.2.CFN
C:\Users\SESAS4552\Thermostat New\Thermostat Mew. CFM
C:\Users\SESA94552\Thermostat\ Thermostat, CFM

Add new device to project |

EEE PRl Default Address
S e Bl range is between
E Keyboard EVK. 476 1 t 5
FreeEvaolution EVP 489 o
Expansion EVE 460
Freesmart 412
FreeSmart Modbus Master 542

Metwork scan ﬁ Advanced <<

Protocol:

Baud range:

4 Address range:

Line canf:

[ss00 [~ [s7600
FO

Start Scan

Stop Scan

(| Device] version| Application|Version| Address| Baud rate]

96




Connection to Smart "De

To download the IEC applications of Studio from the personal computer to the
Smart target device,

Direct
PC -

€ Smart

Use yellow TTL cable
for DMI - target connection

direction
Data downloading

-2

€

Parameter map

v

|IEC application

BIOS

v
v
v
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Note: in “Direct”, Smart must not be
connected to earth
- It can switch on Smart without external
power supply
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Connection to Smart

Smart
Preliminary operations
In order to download the application correctly:

1. connect the DMI hardware interface to the PC.

2. Make sure that the driver is installed

Press Settings

The COM port must previously have been
read/set in “Peripherals Management”

(see Reading the DMI interface COM port)

to be recognized. If there are errors, refer to the
paragraph “DMI interface connection error”,

*

the COM settings must be set on all of the workspaces: Application, Device and User Interface
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—General
Mame: IFreeSmart
File version: | 412,15 E
— Communication
Protocol: | EwDMI Settings |
Address; I 1
[ Disable communicati
Port: | COM:5
Baud rate; | 33400

r
Device Link Manager Config v10.0.28.0

Current selected protocol : - EwDMI

Protocals | Active |
i anllnen

W GDB

¥ Modbus

W ModbusTCF

£t

“‘ Froperties ﬂ

Activate |

- Desvc:rlptiun

Eliwell DkI

0K I Cancel




Protocol Configuration e |

e For Smart select EWDMI or Modbus*. If the protocol is not activated
press the Activate button

e The value selected for the COM port will be saved and will reappear each
time the program is accessed, until it is changed.

e The properties are visible and can be edited from the panel Communication
> Settings > Properties**

DMI Configuration v10.0.28.0 = *in the case of Modbus for /S models only with maximum speed
_ Pratocol settings 19209 baud. TTL not for use. NOT PQSSIBLE TO UPDate the BIOS.
St ICOM13 E obviously, the protocol must be activated beforehand
Baudrate | 38400 | _ :
Factory default configuration:
Frame settings IE,BJ j
 Protacol settings Address:1, Baud rate: 9600
Address o E,8,1 (CF30=1, CF31=3, CF32=1)
Timeout |1EIDEI
QK Cancel | D ﬁql Qei| R w gt I-'IHIEI|E|@|@||J||&=

‘De ' Connect to the target
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DMI Interface connection error 3

Error opening serial port
If the “Error opening serial port” message appears, proceed as follows:

1. Check that the COM port setting in the program is the same as one read in
the COM port reading by the DMI interface.

2. Check if Com Server is opened when you try to connect to Evolution. If not
disconnect TTL cable, USB port and reconnect first USB and then TTL.

I r '
' r#f ' COM13 Server v10.0.28.0
Settings 9600.E.8.1
(=]

3. Repeat the DMI Detection function.
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Target and Free Studio

Parameters needed for correct connection between the Smart target and Free

Studio.
parameter description values default visibility notes
CF30 Modbus protocol controller 1,955 1 3
address
(
f 0,1, 2 = not used )
3 = 9600 baud (liheck that the sdet
i 4 = 19200 baud A, hto
CF31 Modbus protocol baud rate 5 _ 38400 baud 3 3 those e;rrli' y the
6 = 57600 baud CommF:mication >
\ =
N i 11155\0/;?3“(1 J Settings > Properties
CF32 Modbus prOtOFOl controller > _ NONE 1 3
parity 3 - ODD
*COM1 = TTL / RS485 (/S models only): cannot be used simultaneously
5=38400 baud (RS485: not supported)
**CF31 6=57600 baud (RS485: non supported)
7=115200 baud (RS485: non supported)
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Customize Smart Baud Rate

Smart parameters in the CF folder manages the connection between the target and Studio

If the target is “empty”,
message FrEE, otherwise fundamental state is displayed (

|| |free IS
2 PR o
o0~ %

7 0000000  F b

The parameters menu PAr contains all
controller folders. Press the set key to
view folders.

| free F1

FrbEt 'l}

olelololololo] F4

To view the parameter menu, press
the Esc and Set keys at the same time.
This will open the PAr menu.

i.e. there is no IEC application on the device, Smart will display the
)

E1 [ | |froe [
I~ 2,
F5 r Frg
'Q & o
F3 DD@-O.@D F4 /

The first folder shown is the CF
configuration folder. Press the set key
to view the folder parameters.

. e A = e |,
- (A} oscl
LF3I0 - / T
L. SO %G - | - e--m &Y
F3 JJDO@G}@(?J F4 F3 g@@@@o@ F4

Use the UP and DOWN keys to change
the value if necessary. To confirm the
value press the set key.

To exit press Esc

The first parameter shown is CF30.
To view the value of the parameter
press the set key.

Use the UP and DOWN keys to scroll
the other parameters and repeat the
procedure to view the values and -
if necessary - edit them.




Customize Smart Baud Rate by FS Device

Project

Thermosta exercise rev.2
EE FreeSmart

-fj All parameters
@L Configuration

-1 Local
ﬂ Extended

] Remote

[—]ﬁ I/0 Values

el Local

ﬁ Extended
ﬂ Remote

----- ﬂ Protection Password
=-{8 Application
=@ Thermosta exercise rev.2

Only After Connection has been estabilished:

1. Project »BIOS parameters® All parameters®» Configuration
2. CF31 editing» 38400 bits/Sec.

Protocol parameters are loaded at power up, remember
to switch off controller after changing them.

ﬂ Cfg
ﬂ Setting Menu
-4 Recipes
Configuration
Address Mame Value Default | Min | Max Description

3265 CFO1 1 nurm 1 0 1 Select COMA protocol
3272 CF20 ] nurm 0 0 14 Eliwell protocol controller address
3273 CF21 0 num 0 0 14 Eliwell protocal controller family
53274 CF30 1 num 1 1 255 Modbus protocol controller address
53275  CF31 [5=38400 ~| num 3=0600 0 7 Modbus baud rate protocol
R3276 CF32 1=2400 . |num 1=Even 1 3 Modbus parity protocol
15639 CFB0 2=4800  __Inym 0 0 999 Customer code 1
15640 CF&1 i:?gggn o num 0 0 999 Customer code 2
53456  CFs0 " || num 1=Present 0 1 RTC present
15715 Ui26 B=57600 4ams 350 0 999 Key hold time to enable function
15744  Ui27 ‘.:":115200 “hum 1 0 2585 Installation engineer password
15745 Liz2g 2 num 2 0 255 Manufacturer password
15636 Par_POLI 1026 num 0 0 65535 Polycarbonate code




Free Studio Device - Mailn icons Foe]

B IEEENEIE

File Edit View Parameters Recipes Options Help

Do W|/|mocE rRwe B BE s B8l g i
|,,mjm = | x CEIEEERAL TR 1. Continuous read/write by toggle auto

B Demena cse FreeSm refresh mode. As soon as value changes,
- BIOS parameters —General it will automatically aligne with the target.
) Configuration Neme:  [Fressmart 2. Select all variables

|_:_|€| All parameters
ﬂ Local

) Bxtended Fi versin: | 28 3. Read all device parameters
Ll o  communication 4. Write all device parameter
;;;;;g el ool — Settings 5. Download all (PLC & parameter)

6. It is possible to check the firmware

ﬂ Remote Address:
version via information.

ﬁl Protection Password [ oisable commu
- Application
-8 Thermostat Exercise rev.l Baud rate:
ﬁl Cfg

i) Setting Menu T
----- i Recipes

|
|

Port: | COM:13
| 9600

Status: CONMECTED

i T | Information
NED {

Firmware version: 412,18

F3  elinell

A e s T — 104




Free Studio Device - Colors

Project

IFX‘

Thermosta exercise rev.2

-

EE FreeSmart
=8 BIOS parameters = — n
Elﬁ All parameters l E D E E | - e
----- ﬂ Configuration = § ‘ L
----- ﬂ Local
----- ﬂ Extended
----- ﬂ Remote
[—]ﬂ IO Values
omm
----- ﬂ Extended
----- ﬂ Remote
ﬁ Protection Password
=-E8 Application
Em Thermosta exercise rev.2
L.l Cfa
Local
Address | Marme Yalue U | Default | hin h2
0.0 0.0 AIL1 analogue input
0.0 0.0 AILZ analogue input
0.0 0.0 AIL3 analogue input
0.0 0.0 AlL4 analogue input
0.0 0.0 AlILA analogue input
Falze Falze DIL1 digital input
Falze Falze DILZ digital input
Falze Falze DIL3 digital input
Falze Falze DIL4 digital input
Falze Falze DILA digital input
Falze Falze DILE digital input
8528 Dol Falze Falze Dol digital output
8529 DoLz Falze Falze DoL2 digital output
8530 DoL3 Falze Falze DOL3 digital output
8531 DoL4 Falze Falze DoL4 digital output
8532 DoLs Falze Falze DoLS digital output
8533 DOLE Falze Falze DOLE digital output
8448 AOL1 0.0 0.0 AOL1 analogue output
8449 AOLZ 0.0 0.0 AOLZ analogue output
8450 AOL3 0.0 0.0 AOL3 analogue output
8451 AOL4 0.0 0.0 AOL4 analogue output
8452 AOLS 0.0 0.0 AOLS analogue output
8453 TCL1 0.0 0.0 TCL1 analogue output
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Rwilly DEIESEY B B

1. If the auto referesh is on the
column value is continiously
updated and values are written as
soon as you change them.

Color meanings:

Red: not aligned with the target
Grey: read only data

Blue: value is different from default
Green: data is not visible in the target
Black: aligned with the target

(if auto referesh is enabled)ﬂ
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Connect to the target and Download All "De

Eg
W
=

'CEH rwp L DEIBEY B3

Thermostat Exercise rev, 1N ree Studio Device 5
e EWDevice ﬁ
File Edit View Parameters ipes  Options  Help
DeWdBacHlrRwy wBFgREy B8
Project 2 x .
== Thermostat Exercice revl FreeSmart 412 Configuration
E| E FreeSmart
=-# BIOS parameters —General
-] All parameters
ﬂ Configuration Mame: |FreeSmart
0 Loaal File version: IT
[ Extended ' '
ﬂ Remote
=1 VO Values — Communication
ﬂ Local i
) Bxtended Protocol: I EwDMI %
ﬂ Remote Address: I 1 0O
..[(] Protection Password Disable communication =
o Part: I COM:5 EWDevice
=-E8 Application
E||m Thermaostat Exercise revl Baud rate: 33400
ﬂ Cfg
Im Rﬂ Setting Menu | Informati —
e [ ECIpes -
P stotus: | Download parameters default values into 'FreeSmart' 7

Firmware ve

1. Connect
2. Download All
3. Write the default

QK Cancel

il Fa
4. DMI Blink: S ——

parameter values

Firmware

Communicating

Create firmware file

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh 106



Editing value

DB cEH rwe W DRIEDY B8

1. Be sure to be Connected
2. Set or change the value (Red, not applied)
3. Write the parameter (Black, applied)

COMMECTED ﬁ Setl:ing Menu
Address | Mame | WValue Um Default Min | Max | F'mje::t
16384  Setpoint C 18.0 15.0 30.0
16385  Differentiation 2.0 C 2.0 05 5.0 Thermosta exercise rev.2
8960  Ambient_Temperator 22.9 "C EE FreeSmart
Setting Menu -4 BIOS parameters
Address Mame | WValue Um Default | Min | Max | ﬁ All parameters
16384  Setpoint 23.0 C 18.0 15.0 30.0 ' f] /0 Values
16385  Differentiation 20 °C 20 05 5.0 fj Protection Password
8960 Ambient_Temperator 229 *C ! m Aoplicati
=] pplication
: — ~ e - - Thermosta exercise rev
| ] - L =] A
DEFE $HOCHEH R il DRI REE Y B 8 Cig
Setting Menu : 1 Setting Menu
Address | Mame | Value LIm | Default | Min | M | o ﬁ:ﬂ F'IL'E'::”::"'E5
16384  Setpoint 230 C 18.0 15.0 30.0
16385  Differentiation 20 C 20 05 5.0
3960 Ambient_Temperator 26.3 C
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Osclilloscope Foe]

Setting Menu

Drag & Drop

Address Mame Walue Um I Default I Min Max
{16384 Setpoint 20.0 °C 18.0 15.0 30.0 ]
16385 Differentiation 2.0 G 20 0.5 5.0
2960 Ambient_Temperator 231 C
Oscilloscope 1 x

HEE B SaEL£0 an ) (5 ES-

Track Umn Min value Max value Curvalue v dine Red cursor Blue cursor | Horz cursor | MNote
FreeSmart Ambient_Temperator
FreeSmart Setpoint
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Oscilloscope

# £

e YnaiERIDEEL"

[ Oscilloscope settings ﬁ1
Show grid Sample polling rate 20 rms Feal rate
Show time har Haorizontal scale 24685.8 s, div 20.00 : ShOW a” Value_s
Show tracks list Buffer size 40000 samples Graph propertles
Value/div=20 » OK
Tracks list

Vertical split

Mame I_Init Yaluefdiv Offset Hide
(@BACKGROUND: THERMC 20 0 (]

Anply
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Osclilloscope

Oscilloscope

BHE B & &

7R

770 A

P

PNR A

Ims/div 1227471
_Time diff: 58966.75 ms

PIRY

N

195 4

104

18R 4

180

Track

vEEEBS.E

FreeSmart Ambient_Temperator
FreeSmart Setpoint °C

189431
]

r| Red cursor | Blue cur... Hu:umcurs....

265000 8 278,000 242,000 273.000
220,000 5 220,000 220,000 200,000

241.000
180.000

205.000
220,000
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Debug on-line/Watch

b JA|E DB 0 e+ -1% i@ﬁ

Select variable to watch SIE R e T

- - 18 |Sefpeint Setpoint

- 2 |Differentiation Differentistion

F A
Debug windows list u

Symbol to add:

g+ DEEY

| Otput_Heating

Debug windows
Dzcilloscope !l

mbaol

e [NTC_PROBE

mm OUTPUT_HEATING
mm ALARM

— SETPOINT

— DIFFERENTIATION

FALSE
18
2

global
global
@BACKGROUND:THERMOSTAT
@BACKGROUND:THERMOSTAT

Cancel l I D, I
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Chapter 8

Target conversion and code import

Goal:
Reuse of existing code and libraries

Schneider

Schneider Electric



Convert project from Smart to Evolution

= File  Edit ‘u"iewaroject On-line Debug Window Tools Developer Help

m Thermasta exercise rev.2 - Eliwell Free Studio
—

1. Project » Select target

BEG o New object >§|_-J§J. = M oI e e oo e e e R e *
b A& D AL OO0 000 el e 0.0 F % 2. Free evolution EVD

sources at JI Hysteresis 3' Ch an g e
(=l Configuration 1
— 4. Save the project

BE FreeSmart
E| Modbus obj
¢ 1.£% EEPROM

PLC Object propeties At+Enter FreeSmart Configuration
Object Bro r N
: e Select target ﬂ

Awallable Targets
iperator 4

FreeEwolution EXC 4??18
1 FreeBwvolution EXD i}
FreeEwolution ENP 48911
FreeSmart 412.15

FreeSmar Modbus bMaster 5421

o)

Compile F7

Recompile al
Generate redistributable source module

Import object from librany v =

M  Library manager

oM
B B U WPPING o Refresh ol braries

LB Local
Macros
[ [ select target..
Refresh cument target
Cptions...
.
al LPRT |
L
F3  elilll E4 r
e S e e o el il )
Eliwell Free Studic Application l-"*’_J
Execution time

Set execution time: [

Execution time (ms): I 100

| ves || Mo

to reuse the existing projects.

By target conversion, it is possible I — “
4
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onverted project from Smart to Evolution gy

m Thermosta exercise rev.2 - Eliwell Free Studio Application - C\Electrical\Solution Architect\Eliwell\Exercise\Thermostat Exercise\rev.2\Thermosta exercise rev

IH File Edit View Project On-lne Debug Window Tools Developer Help

Baf@ rBb@ % &0 m[EE|E B8
| o % 10 %
JDESS X Hlresowces= T -
=8 Thermosta exercise rev.2 Projer ‘ ‘ | =
- C..!.'P[ém'lgfzﬁerrnrsnstal Symbol Value Type Lacation

=2 Function blacks
-[F] Hysteresis
(L2 Functions
112 Global variables
-3 Automaticvariables
-1 Mapped variables

8 s Conversion between Evolution to Smart is
i - not fully supported (all resources are

=1 Alarms

[ et | deleted).

-[1] NTC_Probe
- Cutgut_Heating
Alarm
-0 Parametars
-[1] Setpoint
-[1] Difterentiation
- variables
[1] Ambient_Temperator Oscilloscope i g2
= Tasks —Execution time | ‘ | |
-4} Timed
-4} Background Set exeaution tme: |

Execution time (ms):

r—Data export
Select ¥5UT export fitter: | Browse Export
Output R X | Library & X|| Track Min value Max value Curvalue  w/div  Redcursor [
Preprocessing module TARGET completed. X ABS b COSH [In]Lr [RINOT [Pr[SHR
Preprocessing module MAIN completed. L] A0S [=]DI PASIN
Preprocessing Global shared completed. [+]ADD [=IEQ

Preprocessing Menu completed.
Preprocessing basic completed.

ExP

[=]suB

0 warnings, 0 errors.

LE
LIIT

« i " 0 »

«
B8 Project /o Definiti... (B Resour. /| ¢ [ v [\ Build 4 Findin project ), Debug_ Resources [ 4| v|\ Operator and standard blocks § Targetwvariables ), Targethlocks ) _basic [ 4 n 4
Ready EDIT MODE —— NOT CONNECTED




Import Objects from library (or Project)

File Edit View fProject] On-line Debug Window Tools Developer Help

- I
Do o4 |
Piw-

=-E8 PLC Project
-3 Pragrams
=
.38 Therma
-1 Function hl
----- [ Functions
-1 Glohal vari
-1 Glohal sha
=-E8 Tasks
£} Timed

-+ Backgre
main

New object
Copy Object

Duplicate object
Delete object

PLC Object properties
Object Browser

Alt=Enter

Compile
Recompile all
Generate redistributable source module

3

FEEE iaBSS ERiot o baEHEIELE RS
GBUSLIRSRURORCEGE

| variables I main

Impart object from library

Export object to librany
Library manager
Refresh all libraries

Macros

Select target ..
Refresh cument target

Options...

FreeEvolution Configuration

— Execution time

i\

Set execution time: |:|

Execution time {ms): IZ:

— Data export

Select XSLT export filter: I

Smart » Evolution
Evolution®» Smart

Both directions, upgrade &
downgrade are possible, from:

It allows also to import programs, FB, functions from other projects regardless the related target.
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Import Objects from Project... A

i ' i
[J3 Import PLC object from library... g [l Object browser
Lookin: || Themostat exercise rev.0 - @ o Objects filtker
Es
= MName Date modified Type 5 [¥] Erograms Operstors
| thermostat exercise revi0.ppis 08/05/2014 1:35 PM  PPJS File | Function Elocks
Recent Places -
[¥] Eunctions Standard functions
-ﬂ Yariables Local wanables
Desktop ¥ Usertypes Basic types
_' Check all I [ Check none ]
[l
Libraries
. Other filters
ﬂJ!--.h! MNarme * Ok
Computer -

Location All
@ 4| m b

Networ a7
File name: themostat exercize rev.0.ppjs - Cpen Varstype [Al
Files of type: Singlefile PLC project files {* ppjs) VI [ Cancel ]
4 L F
L 4 A
l Cancel ] [mport Dbjec:ts] Enable merge mett l Select all ] [Selec:t none

1. Select *.ppjs file type - g
2. Select desired project (Smart )

3. Select desired program & FBD
4. Import Objects
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Project o X m PLC - Eliwell Free Studio Application - C:
EI-- FLC Froject File Edit View Project On-line Debug Window Tools Developer Help
ci-8 Programe “ BEE-~rRRMALFRERDBEIFFSEEE =B EHE 00
[ A DB -1 &% i0f v [ A PHNH O ) 6 B 6 00 3 &
- : Project o X| I Resources I%. Global variables J main
----- [ Functions =-E8 PLC Project
-1 Global variahles -3 Programs
-] Global shared F] main
EI" Tasks .38 Thermostat
- ’f;ai Tirned -1 Function blocks
=-t* Background | | L [ Functions 5
: o |
L main -1 Global variahles | i — Wi\
""" {} Eh.:”:'t EZI---D Glokhal shared dusgss3 daEEIRRERAE
L ¥ |nit B--Taska |Illlll--llllII-I-I--l
- I m " B N m NN EEEESEEEEEEEEG.
i +3 Timed |
e
i Add program |
..... i+ Boot Task properties
Lt ¥ Init Task configuration

1. ? Means that program is not assigned to any task

2. Tasks » Background » Add program
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Assigning imported program to the task

-
m Object browser

Ohjects filker

Programs
Function Blocks
Functions
“ariahles

User types

Check all

Cther filters

Dperators

Standard functions
Local wariahles

Basiciypes

Check none

Name *

Location IAH
Library [ Al
Yars type l»‘-\ll

Cancel l [ E.

Mame

"B main
i - | Thermostat

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh

Project
=8 PLC Project

EICI Frograms ﬁ
W Thetrnostat

---[:I Function blocks
-] Functions
-1 Global variahles
---[:I (zlobal shared
EI Tasks

----- ++ Timed
IZ—JG Background

I"H Thermostat |

----- ++ Boot

1. Select the desired program
name p» OK
2. The ? Disapeares in prgrams

3. It will assign to to desired
task (delete non-required
programmes)
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Link libraries...

Ii KT
% S B

[/ 4

|

File Edit ‘u"iewamject] On-line Debug Window Tools Deve

Project

=-E8 PLC Project
[:I Frograms
|:I Functian bl
-1 Functions
[:I Global wari
[:I Global sha
B8 Tasks

MNew object »

View PLC Object properties Alt+Enter

Object Browser

Compile
Recompile all

Generate redistributable source module

Import object from library

Library manager |

Refresh all libraries
Macros »

Select target..
Refresh curment target

Oiptions...

1. Project » Library Manager
2. Project Library list

3. add/remove

4. Unlink/Relink

| Project library list ﬂ‘
MHarne Link Add
basic chprogram files (x86)\eliwell\free studi...
Fermowe
LnLink,
ReLink
i B
m Cpen ﬁ
Look in; Library - @' ? 2 FFF g
It= Mame : Date modified * | Type Size it
b | GasDewPoint.pll 31/10/201212:31 ... PLLFile 151
RecentPlaces | pqath for SMART v 1.pll  08/01/201310:24..  PLL File 11
- | |Medbus_IEC_v1.pll 15/07/2013 9:57 AM  PLL File 11
| | Modem_IEC.pll 27/07/2012 317 PM PLL File 6
Desktop | |MPbus_IEC.pll 16/03/201211:13 ... PLLFile Al
—_— | | PIDrequlators vl S.pll 11/06/2013 3:35 FM PLL File 391
I_Ir;l!J [ | | PIDrequlators w1 6.pll 2201072013 219 PM PLL File 45 |
Libraries || Profibus_iec.pll 16/03/201211:13 ... PLLFile 3=
|| =martbios.pll 10/10/201311:54 ... PLLFile 34
Eﬁr& || StrLib.pll 10/05/2013 5:24 PM PLL File 51
Computer | |tempprobes130318.pll 15/05/201311:31 ...  PLLFile 821
.ﬂﬁ 1| 1] [ b
L o File name: PlDrequlators_w1_6.pll -
Metwork
Files of type: [F‘LC Library files {*pll} '] [ Caneel ]
[ Open as read-only




...LINk Libraries "Ap

. e

Project library list

Marne Link Add

hasic chprogram files (861 eliweall\free studi.
[ FlDregulators_w1... CAElectical\Salution ArchitectHVAL.. Remave

Femowe all

UnLink

Felink

Close

Library

¥ P_D_Light_Timed
£ F_D_Timed

£ FI_Light_Tirmed
f# FID_Light_Timed
£ FID_Tirned

£ Pv_Timed

« | v [\ basic | PiDrequlators_w1_F |{
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Save a project as:

File » save a project as :

* Create a folder for the
project before saving

il '
m Save As u
Savein: [l Desktop - @' Sl
L = - — |I
=) [ '
5 RN @
Recent Places U= - , !
) Libraries Aidin Computer Metwork Desktop
- Aliyarzade...
Desktop m
;;—;
Libraries Launch free
Studic
A
Computer
Metwork
File name: - i Save i
Saveastype:  |Singleile PLC project fles {*ppis) - | Cancel |
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Chapter 9

Methodology:

Goal:
Navigation between the SW, application, device, connection & familiarizing with

their abilities

Schneider

Schneider Electric



Free studio/unique programming software

In Unique software suite for Smart and Evolution

' [ i I SRSESS 8
= = (G i
- - % a3 : = Tooses Tuwi-To
] T Y Ik E
e 1

ot

- T E————
i =
e L

" e I i

Launch free = = T =
Studio

mn

Evolut

1N

Smart
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Software suite presentation

M171P + M1710

icon . .
description

(link)

icon
(link)

M171P

description

Application
development tool
for Smart & Evolution

C

O

Connection
development tool
for Evolution

Device
development tool
for Smart & Evolution

User Interface
development tool
for Evolution

Simulation
development tool
for Smart & Evolution
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Smart Project Architecture

e Application is the programming starting point.

e Device is used to download the overall compiled project and it is the only tool able
to write EEPROM parameters.

e From Application it will always be possible to open Device directly without having
to launch the program using the FREE Studio icon.

Download Code

m( . N m ) F:s

Download Download @
Simulated Code & F
EEPROM EEPROM
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Evolution Project Architecture

e Connection is the entry point for all development activities.

e Device is used to download the overall compiled project and it is the only tool
able to write EEPROM parameters and the master connectivity configuration

e Application can download only the algorithm and the EEPROM parameters

and Status Variable definition. — ETem—
e Ul can download only the HMI to EVD Gl &

Run ModbusCustomEditar

e
Open with Device

N R R

e Ul can open Sl as well
_u‘ ......

Do I - Ny

S
Download =~ ~ Download Code, . <A
Simulated HMI & EEPROM ’Z - .&‘

EEPROM

4444444444

-----------------------
----------------------
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Chapter 10

Fan Management

Goal:
Manage 3 fans base on analogue input configuration

Schneider



Physical I/O assignment

%t

H Mame Variable Type
. . . . 1 JAIL1T MNTC_Probe INT AIL1 analogue input
Fan Management Function Description: T ALz T AIL2 anslogue inpul
Fan Management enable by DIL1=True | 3 |as Potentiometer AP INT AIL2 analogue input
If A|3P > 33 V — Fan 1:ON 4 |AlL4 INT AlL4 analogue input
5 |AILS INT AILS analogue input
If AI3P > 6.6 V => Fanl,2 & 3 =ON |EEETE Fan Start Stop ___BOOL __DIL1 digital input lﬁ
s |DIL2 BOOL  DIL2 digital input
If AI3P =- 32768 => Alarm=0ON & Fans=False DiLa PO0L |DIL3 digid g
Monitoring AI3P by the gauge that is 10 |DiL4 BOOL  DIL4 digital input
11 |DILS BOOL  DIL5 digital input
connected to the AO1P (0_10 V)' 12 |DIL6 BOOL  DIL5 digital input
13 |DIL7 BOOL  DIL7 digital input
14 |DILS BOOL  DILS digital input
15 |DOL1 BOOL  DOL1 digital output
16 |DOL2 BOOL  DOL2 digital output
17_|poL3 Qutput_Cooling BOOL ___ DOL3 digital output
12 |DOL4 Alarm BOOL  DOLA4 digital output
Resources B x 19 |DOLS Fan1 BOOL  DOLS digital output
Configuration 20 |DOL6 Fan2 BOOL  DOLE digital output
- FreeEvolution 21 |DoL7 Fan3 BOOL  DOL7 digital output
-- Modbus objects \22 |AOL1 Guags_AQ1P INT ADL1 analogue outpu
Menus 23 |AQL2 INT AOLZ analogue output
=85 1/0 Mapping 24 |AOL3 INT AOL3 analogue output
- 25 |a0L4 INT AOL4 analogue output
- 8 Field 26 |AOLS INT AOLS analogue output
& Alarms 27 |FDI_counter UDINT  FDIInput counter
@ Web Site 28 |FDI_frequency UDINT  FDI Input frequency
- 55 BACnet Objects 23 |FDI_value BOOL  FDIInputvalue
30 |FDI_reset_counter BOOL FDI reset input counter value
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BIOS Parameters/Al* Configuration

|R|5nun:|5 q X|
Configuration
-2 FreeEvolution
=-E# Modbus objects L4l Add [dRe
...£{™ EEPROM Parameters

FreeEvolution BIOS Parameters

) H Mame Default value Description
.. & Status variables
‘;E Enums 1 Cfg_Al3 A=0--10V Type of analogue input A3
e BIOS Parameters 2 |Full3caleMin_Al3 0 Firstvalue analogue input Al3 scale
EEI--- Menus 3 |FullScaleMax_AI2 10000 Lastvalue analogue input Al3 scale
=B 170 Mapping 4 |Cfg_AN 2=NTC(103AT) Type of analogue input A1
& Alarms 5 |Cfg_AO1_AOS5 2=Voltage modulation Type of analogue output AC1/A05
&3] Web Site

56 BACnet Objects
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New program creation "Rp

m Thermostat EIEI‘CISEM | 71PN v - Eliw : rNewpngram uﬁ
. File Edit VYiew Project On-line Debug
= é Language
i-‘1 =1 - R - | 3
. . % '}E ® E # 4 Eit DIL D FBD © LD @ 5T ® SFC
A DI H]-]% ,

MName
Project B x ] ﬁ
=-E8 Thermostat Exercise M171PM Project (" on-Management

= - }
; Mew program | Task
- m-E3 Funct||:|| prog
...... [:| Functions L Assign to [Background -
[:I Global wariahles
51 Global shared
" Tace [ Ok ] l Cancel
Project o x

EI-- Thermostat Exercise M171FM Froject
= ‘S Programs

------ AN = _hdanagement

l ®2 Thermostat

-1 Function blocks

----- [ Functions

- Glohal variables

-1 Global shared

B8 Tasks

IZ—II{} Background
- Thermostat

q['_g ian_Management [l Click on the magnifying-glass to write the codes.
..... + 7 oo
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ooo1

aoo:z

aoo3

o004

o005

oooe

aooy

aoos

aoos

aoio

o011

o012

o013

o014

o015

001e

o011y

ao01sg

o019

aozo

ooz21

ooz:2

o0z3

o0z4

o0z5

0028

aozy

o0zg

aozs

aosa

0031

o032

o033

o034

o035

0036

ao0sy

o035

aosH

o040

o041

o042

o043

o044

o045

(#* Enahle-Disahle of Fan management by Start-Stop the digital Input (DIL1) =)
If Fan_Start_S5Stop = False then
Fan3:= FALZE:

FanZ:= FALZE:
Fanl:= FALSE; Fan Management,
end_1f:

Enable/Disable Outputs,

(* Tf the AI3P value is less than 3.33 volts, then Fanl=0N =) Al monitoring by AO (0-10 V),

if Potentiometer AI3IP <= 333 and Fan_Start_Stop = True then AI dlsconneCtlon deteCtlon COdeS'
Fanl:= True:
else Fanl := FALSE:

End_If:

(# If the AIGP wvalue is less or egqual than 6.66 wvolts or greater than 3.33 Volts, then Fanl=0H & FanZ=0H=*)

1f Potentiometer AI3P <= 666 and Potentiometer AT3P > 333 and Fan_S5Start_Stop = True then:
FanZ:= True:
Fanl:= True:
else Fan? := FALRE:
End If:

(# If the AIZP walue is grater than 6.66 volts, then Fanl=0H & FanZ=0W & Fan3=0h=)

if Potentiometer AT3P 666 and Fan_Start_Stop = True then:
Fand:= True:
FanZ:= True:
Fanl:= True:
else Fand := FALSE:
End_TIf:

(# ATFP disconnection detector *)

if Potentiometer AISF = -32768 then
&larm:= TELE:
Fan3i:= FALZE:
Fanz:= FALZE:
Fanl:= FALZE:
else Alarm := FALSE;
end_if:

(* Monitoring AI3ZP by AOQO1P wia the 0-10 Volts gauge *)

Guage A01P := Potentiometer AIZP:



Debugging/Watch "Ap |

B om0 ) G F EREE &

I Output X

Preparing for PLC application download .. don
Downloading file C:~Electrical~Zolution Archi
Project B x Booting PLC application
E|-- Thermostat Exercise M171PM Project done .
&3 Pragrams -
[:| Function blocks |[ 0 warnings, 0 errors. ﬁ L4
-1 Functions < | m | P )
&1 Glohal variahles

4| v [\ Build { Findinproject ) Debug ) Resources [

=-[1 Global shared

[:I Alarms -
=-E3 banninos |Watch o x|
11| NTC_Frobe —
-Li| Potentiometer_AI3P | & | b+ | A%
Fan_Start_Stop Symbol Yalue Type Location
-t Output_Cooling — POTENTIOMETER_AIZP 643 INT @BACKGROUND:FAN_MAMAGEMENT
-{t] Alarrn mm FANL TRUE BOOL  @BACKGROUMD:FAN_MAMAGEMENT
-{t] Fan mm FANZ TRUE BOOL  global
-] Fane mm FAN3 FALSE  BOOL global
Cve AP =AM audlba ol 3. Drag & Drop the mappings
= —_ _ global . c
- Parameters o FAN, START STOP TRUE  BOOL global into the watch window.
-1 Wariahles
H-E8 Tasks F
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r

Debugging

Oscilloscope

BB & & B S

/Oscilloscope: Do ——
ms/dive: 329377 62 : :
- : : . )
cise M171PM _
-
-
D_ ................................................................................................................................................................................ _

T
§.42234e+006

| C
1.17161e+007

[NN)

C
C

Track

@BACKGROUND:FAN_MAMNAGEMENT.FAML

@BACKGROUMD:FAN_MAMAGEMENT.FAN3

Schneider Electric | Industry Busi

@BACKGROUMD:FAN_MAMAGEMENT.POTENTIOMETER_AZP

Um Max value

1048.000

1.000

Min value
-32768.000

0.000 1.000

v/div
2415...
0.714...

led .. Mote
@EACKGROUMND:...

@EACKGROUMD:...

Curvalue Blue.. Horz cursor

643.000

1.000

0.000 0.714.. @BACKGROUMND:...



Analogue Input Configuration o]

Project I x
E8 Thermostat Exercise M17T1PM AI'IEIDQI.I‘E Inputs
=] FreeEvolution Address Name Value Um | Defaut | min | mMax | Description |
E'“ BIOS parameters 15728  Temp_UM 0="C num 0="C 0 9 Lnit of temperature measurement
£ All parameters 15726 Cfg_Al 2=NTC({103AT) num 2=NTC(1034T) 0 2 Type of analogue input Al
g ‘E‘::’;E:';;';:i?me”t 15727 Cfg_Al2 2=NTC(103AT) num 2=NTC({103AT) 0 2 Type of analogue inputAl2
_____ ﬁ Calibration AO 15728 Cfg_Al3 num 3=4=20mA 0 3 Type of analogue input Al3
@, 157249 Cfg_Ald J=4+20mA MU J=4=20mA 0 a Type of analogue input Ald
..... ﬁ Analegue Outputs V/I 15730 Cfg_Al5 J=4+20mA MUIm 3=4+20mA 0 a Type of analogue input AlS
----- ﬁ R5485 On Board 15721 Cfg_AlG J=4+20mA Mum J=4=20mA 0 a Type of analogue input AlG
----- ﬁ CAM On Board 16736 FullscaleMin_Al3 ] digit 0 -99849 9999 Firstwvalue analogue input Al scale
----- [} RS485 Plugin Passive 15737  FullScaleMax_Al3 1000 digit 1000 -9999 9999  Lastvalue analogue inputAl3 scale
""" ) CAN Plugin Passive 15738 FullScaleMin_Al4 0 digit 0 9999 9999  Firstvalue analogue inputAl4 scale
""" ) RS232Plugin Passive | \4e200  FigcaleMa A4 1000 digit 1000 9999 9999  Lastvalue analogue inputAl4 scale
----- ﬁ Ethernet Plugin Passive . o . .
_____ @ Modem 15740 FullScaleMin_AlS 0 digit ] -99499 99499 Firstvalue analogue input AlS scale
_____ 1 Display 15741 FullScaleMax_AIS 1000 digit 1000 -8999 8999 Lastvalue analogue inputAlS scale
_____ ﬁ BAChet 16742 FullscaleMin_AlG ] digit 0 -99849 9999 Firstvalue analogue inputAlG scale
..... ﬁ /O Values 15743 FullScaleMax_AlG 1000 digit 1000 -9999 99494 Lastvalue analogue inputAlS scale
..... ﬁ Dip Switch Values 16748 Calibration_aAl1 ] *CMO0CSFA0 0 -180 1380 Analogue input Al differential
----- f] Led & Backlight Values 15749 Calibration_aAl2 0 *CHOCFHMD 0 -180 180 Analogue input A2 differential
----- ] System CLock Values 15750  Calibration_AI3 0 digit 0 -1000 1000  Analogue inputAl3 differential
""" ) Protection Password 15751 Calibration_Al4 0 digit 0 -1000 1000 Analogue inputAld differential
e[ Application 15752 Calibration_Al5S 0 digit ] -1000 1000 Analogue input AlS differential
D) HMI 15753 Calibration_AI6 0 digit 0 -1000 1000 Analogue inputAl6 differential
@ HMI Femote
¥ Cfg files
----- E:j Recipes
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Analogue Output Configuration

Project
Thermostat Exercise M171PM
EE FreeEvolution

T

&=
(D
)
=
----- &

=

BIOS parameters
ﬁ All pararmeters

ﬁ Acknowledgement
..... ) Calibration Al
..... ) Calibration AQ
ﬁ Analogue Inputs
P8 inlogue Outputs V1
..... ) RS485 On Board
..... ) CAN On Board
..... 7 RS485 Plugin Passive
..... ﬁ CAMN Plugin Passive
..... f] R5232 Plugin Passive
----- ﬁ Ethernet Plugin Passive
..... ﬁ Modem

..... [ BACnet

ﬁ IO Values

ﬁ Dip Switch Values

[ Led & Backlight Values
ﬁ Systern Clock Values
ﬁ Protection Password
Application

HMI

HMI Remote

Cfg files

Recipes

| .
Analogue Outputs V/I
Address Mame | Value LIm | Default | Min | I'u'laxl Description |
15758 Cfg_AO1_AQS I 2=Voltage modulatio vI nUm O0=Current modulation 0 2 Type of analogue output ACIADS
157548 Cfg_AOZ 0=Current modulation  num 0=Current modulation 0 2 Type of analogue output AQZ
15760 Cfg_AO3 0=Current modulation  num 0=Current modulation 0 2 Type of analogue output AQ3
15761 Cfig_AO4 0=Current modulation  num 0=Current modulation 0 2 Type of analogue output A4
15762 SubCfg_AOQS ] num ] 0 1 Subtype of analogue output ADS
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Chapter 11

Network

Goal:
Expansion connection to the base unit via CAN BUS

Schneider

Schneider Electric



Evolution Networking Exercise

Can Bus

EVD1 Goals:

Address 2
>

S Connect an expansion EVE1 to Can Bus,
Dip Switch 1 = ON

Configure the AI3 of the EVD as 0-10V input
Read Al3 and DI1 of the EVD.
Write AO1 and DOS5, 6 & 7 of the EVD.

Note: Connect GS,H,L of EVD to GS,H,L of EVE
respectively
NOTE: Leave the CanOpen end resistor jumpers only to DO NOT CONNECT together POWER OUT,
the endline Devices, in this case EVD1 and EVE1 POWER OUT is jUSt for powering the remote
EVK1000 display.
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Creating New project's connection

dlivll
@L[ﬂe Illlm Studio

Studio

Connection

B @ mE |

free Studio free Studic f e Stu d f e Stu d
Application Connection Devic Simulatiol Interf
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Define the Project Architecture

Untitled - Eliwell Free Studio Connection

File Edit View Tools Options Help

DEE &B2@B &7

Project 7 xl ject -
Eal Untitled o e
E| FreeBvolution EVD 1
B et | cene NN
-4 HMI
@ HMI Remote — Most recent projects
--LAN CAMNopen
..... %, RS485
o .
..... 22 Plugins Add new device to project
E FreeEvolution EVD 423
% FreeEvolution EVC 477
E Keyboard EVK 478
FreeEvolution EVP 483
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FreeEvolution EVD configuration

Untitled - Eliwell Free Studio Connecticon

File Edit View Tools Options Help

DEH =28 &7

Project a1 x
E= Untitled
- FreeEvolution EVD 1

i PLC General

FreeEvolution EVD Configuration

{5) HMI Remote Name: |FreeEvolution EVD_t

Version: I 423.18

-»urm, _ Wit A

'
Save new Connection project

Project

Name:  [ThermostatExercise|

Directory: IC:\EECh'iaI‘lSoluﬁon Architect\Eliwell\Exercise

QK

Cancel |
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CANopen configuration 3

S0 Uit Sl Fee Sudo Comectin e The CanOpen address of EVD is 125, it
SETIREY ] will written in the CONNEC.PAR file, CAN
i!ﬂ = On Board parameters are not valid if the
&2 Untited Evolution is Master on CAN.
EE FreeBvolution EVD_1
-m _
@ :L;I Mode
@ HMI Remote O Mot used .
" Caepen © v o 52 ® EVE must be set at the s_peed defined
Pl O sive (for binding) here (if changed the devices must be
—Baud rate restarted, Factory default is 500Kb/s)
() 500 Kbjs
() 250Kbjs
() 125kKb/s
() S0Kbfs
— Master Settings
Mode ID (1..122,125): 125 KR
Heartbeat time {ms): IU
Sync COBID: J128
Sync Cycle (ms): |ﬂ
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Add an expansion =2

' B’
Project o= @ Dievice catalog u
ThEFmﬂStEt_EH.IEFCISE Device name WYersion I Description I
E--E FreeEvolution EVD_1
_____ @ PLC EKE}rboard EVE 476 Keyboard EVE
@ HMI FreeEyrolution EVP 489 FreeEvelution Panel EVP
@ HMI Remote wpansion EVE Expansion EVE

=-CAN CANopen
Expansion EVE_1

[ Show all versions Select I Cancel

Drag & drop from device catalogue to the CANopen
Or

CANopenp» Add P Device catalogued Select the target
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Expansion EVE configuration

\my| Thermostat_exercise.COM - Eliwell Free Studio Connection

File Edit View Tools Options Help

DEHE L 2B &7

28l Thermostat_exercise
=-[= FreeEvolution EVD_1

@ HMI

@ HMI Remote
E-£AN CAMNopen
3| Expansion EVE 1

Expansion EVE Configuration

PDO Tx - Input

PDO Rx - Output

 Node Number is the address to

be set on EVE via Dip Switch.

General
— Metwork settings
Mode number (1..122) |1
Mode Guard Period (ms) IEUU
Life time Factor 3
Boot time elapsed {ms) IZ[JUU

Mode heartbeat producer time (ms) IU

Mode heartbeat consumer time (ms) IU

Master heartbeat consumer time {ms) IU

Identity object check ]

— PDO Tx communication settings

() USER DEFIMED Maode
() SYNC Mode
(®) EVENT Mode

() CYCLIC Mode |.;. ms

PDO Rx communication settings

() USER DEFIMED Mode
() SYNC Mode
(®) EVENT Mode
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Dip switch setting » EVE Address defining =3

Address=Dip switch +1
1=0+1

Dip-switch setting:
0|

;Eﬁﬁﬁsmmﬂmmﬁwml—l

Dip-switch setting:

2=1+1

Address=Dip switch +1

It is possible to connect up
to 12 expansion+2 keyboard
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Expansion EVE configuration =

e Pressing Add you can eventually define the I/O configuration of EVE that EVD
will send at powerup

e For example: EVE1 Al3 is set as 0-10V.

Expansion EVE Configuration

m SDO Set PDO Tx - Input PDO Rx - Output

| L& Add [d Remove

H Label | Index | Sublndex | Type | Value | Timenutl
1 COB-ID 1404 1 UDINT  $MODEID+0x40000500 1000 o : [ sz [
Variables List
2 COB-ID 1804 1 UDINT  SMODEID+0x40000430 1000
3 Transmission Type 1800 2 USINT 255 100 | Filter: |A13
4 Event Timer 1800 & UIMT 0 100 N -
3d70.0 Cfg_AI3 (UINT) lu
b Transmission Type 1801 2 LISINT 255 100 3d78.0 FullScaleMin_Al2 (INT)
) 3d79.0 FullScale
E Event Timer 1801 5 LIMNT ] 100 3d86.0 Calibration A13 (INT)
Fi Transmission Type 1802 2 LISINT 255 100
] Event Timer 1802 & UIMT 0 100
9 Transmission Type 1804 2 LISINT 255 100
10 |Event Timer 1804 & UIMT 0 100
11 Transmission Type 1400 2 LISINT 255 100
12 |Transmission Type 1401 2 LISINT 255 100
13 |Transmission Type 1402 2 LISINT 255 100 o Cancel
14 |Transmission Type 1404 2 LISINT 255 100
15 (|Cfg_Al3 advd 0 UIMT 4 100 X )
16 J|FullScaleMin_AlZ advg 0 INT 0 100
17 \FullScaleMax_AI3  3d79 0O INT 1000 100 146




Check FS Device for parameter enumeration

File Edit “iew Pararmeters Recipes Options Help

O 2 EH oE 8RS S
Project qx
= Untitled Analogue Inputs
E‘" Expansion EVE_1 Address | MName | Yalue | i | Default | Mir ETA Desctiption
E“ BIOS parameters 15725  Temp_LUM 0="C nurn 0="C 0 1 Unit of ternperature measurernent
Eﬁ All parameters 16726 Cfg_All 2=NTC(103AT num 2=NTC(103AT 0 2 Type of analogue inputAl
ﬂ Acknowledgerment .
i fl Calibration Al 14727 Cfg_ml2 2=MTCOTO3AT num Z=MNTC{103ATO 2 Type of analogue input A2
@ Calibration A0 15728 Cfg_ A3 |3=4+20m; ~| num 2=4:30ma 0 g Type of analogue inputAls
@, Analogue Inputs 16729 Cfo_mld 2=MNTC1D = [num 3=4=20mA 0 8 Type of analogue input Ald
) Bnalogue Outputs W/ 15730 Cfg_AlS :4+ED# num 3=4:20mA 0 a8 Type of analogue inputAls
----- ﬂl /0 Values 168731 Cfg_AlG num d=4+20mA 0 g Type of analogue input AlG
----- ) Dip Switch Values 168736 FullScaledin_aAl3 = digit 0 -39a4 99499 Firstwalue analogue inputAl3 scale
----- ) LedValues 16737 FullScaleMar_Al3 T=hOMNTCL gt 1000 -8999 4999 Lastvalue analogue inputAld scale
14738 FullScaleMin_aAl4 E:daO(F‘T' h digit 0 -98995 9999 Firstwalue analogue inputAld scale
147349 FullScaleMax_Al4 1000 digit 1000 -99945 9999 Lastvalue analogue inputAld scale
14740 FullScalemMin_al5 i digit 0 -99454 99495 Firstwalue analogue inputAlS scale
168741 FullScalemax_AlS 1000 digit 1000 -99499 99499 Lastwalue analogue inputAlS scale
16742 FullScalemin_AlG i digit 0 -9999 9999 Firstwalue analogue inputAlE scale
16743 FullScalemax_AlS 1000 digit 1000 -9999 9999 Lastwalue analogue inputAlS scale
14748 Calibration_Al1 i "CH0FA0 0 -180 180 Analogue input Al differential
147449 Calibration_al2 ] "CHM0CFA0 0 -180 180 Analogue inputAl2 differential
14740 Calibration_al3 a digit 0 -1000 1000 Analogue inputAl3 differential
148741 Calibration_Al4 a digit 0 -1000 1000 Analogue inputAl4 differential
146742 Calibration_AlS 1] digit 0 -1000 1000 Analogue input Al5 differential
158743 Calibration_AlG i digit 0 -1000 1000 Analogue input A6 differential

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh 147



PLC project linking/creation

e Already existing PLC/HMI project can be linked through the related project field.

File Edit View Tools Options Help

D™ iR 3P

Project 2 x
8l Thermostat_exercise
EE FreeEvolution EVD_1

PLC Configuration

i~

Export to catalog

..... b
@ H Open with Free Studic Application
@ H ) From Catalog

-, RS485

#-28 Plugins

FLC Project: |C:‘I|Electriml‘l5uluﬁun Architect\Eliwell\ExerdseThermostat_Exercis Browse...

Dip-switch setting:
0

EiﬁﬁﬁsmmummLMIﬂl—l

e If it is empty, a new project will be created and saved in a folder placed where
the connection project is saved

Dictionay Organization:
When a project is created & saved from CO a directory will be create; then if AP created

by new from CO; adirectory of the project is created inside the CO directory

148




Build the connection "Ap I"Co |

ey

8o 0| ® £ 5.0 7 |G e

Cutput o x
Free data space: 7FFEOQ { 511 EBvte) - Note:
i To apply the changes to the network,
] . i free studio asks you to reboot.
. | warnln,qe;”, 1] EITDI"lS. X

«|» [\ Build { Findinproject ), Debug ) Fesources [

EH B8RS 2

Output I x

—-—— Start compilationm : May 14, 2014 11:3%9:42 PM ——- -
FresEvolution EVD 1: added field CAN keyboard 'Keyboard EVE_1"'" (with virtual master nodeID 124)

FreeEvolution EVD 1: created CANopen Master cfg 0 (2 =slaves, & wvariables)

FreeEvolution EVD 1: created Modbus RTU Master cfg 0 (1 slaves, 3 messages, 3 wariables)

FresEvolution EVD 1: created Modbus TCP Slave cfg (2 clients)

EDS correctly saved as C:\Electrical\3olution Architect\Eliwell\Exercize\Thermostat exercisze\FreeEvolution EVD 1.EDS3
CFH correctly saved as C:\Electrical’\Solution ArchitectREliwe11RExerciseRThermﬂstat_exercisekThermﬂstat_exercise.CFN[:
——— End compilation : May 14, 2014 11:39:42 PM ——-

-

i | 1 | P
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Define Application Variables to
be linked to Physical I/O of EVE

The set of PLC objects you can read or write is made of:

- Status variables, created with FREE Studio Application (not BIOS). . Name it

i . ) ] . Define the type
- Field variables, created with FREE Studio Application. Define the In/Out

Resources X = = H
Configuration FreeEvolution Field I/0 Mapping ‘

E‘E FreeEvolution EVD

T nompaamier ; e NOTE: If the Status Variables is
B Status variables

0 Enums T w  woen | definedin order to be linked to an
-9 BIOS Parameters .
I EVE input

=-ER Menus

-[E Setting Menu # [ Name | Type | InfOut) Description
=-B5 1/0 Mapping 1 JAM_E |INT |Input |NTC Probe |t must be set as not READ ON LY
-8 Local 2 |AI3_E |INT  |Input
&ﬁ% 3 |A01_E |INT | Output
-4F] Web Site 4 |DIM_E |BOOL |Input
E-Mf BACnet Objects 5 |DIZ_E |BOOL |Input
42 Device 6 |po3_E |BooL |output
-S4 Analog Value Objects 7 |ooa_E lBooL |output

-4 Binary Value Objects
E Calendar Objects
Bl Multi State Value Objects /

-5 Schedule Objects
.28 MNotification Class Objects

22
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EVE Expansion configuration <

rmostat_mrcise Expansion EVE Configuration
EE FreeEvolution EVD_1
----- i o
@ HMI
~-{i&) HMI Remote “4 Assign " UnAssign
[=-CAN CAMopen
# | 1a« | sun|PDo| Bit| coBID|  Objectname Type |Size|  Label | DataBlock |
.JE] Keyboard EVKL [[| 1 |BO0D0 1 1 0 181  Readlnputihto8h BOOL 1
----- %, Rs485 2 |6000 1 1 1 181 Readinput1thto 8h  BOOL 1
""" & Plugins 3 |gooo 1 1 2 181  Readinputihto8h BOOL 1
.. 4 |g00O0 1 1 3 181  Readlnputihto8h BOOL 1
5 6000 1 1 4 181  Readinputihto8h BOOL 1 Sel h |
& |g000 1 1 5 181  Readlnputihto8h BOOL 1 - Select the Analogue Input
7 8000 1 1 B 181  Readinputihto8h BOOL 1 1 of EVE_1, PDO Tx — Input
8 6000 1 1 7 181  Readlnputihto8h BOOL 1 - Press Assign
5 |gooo 2 A 8 181  ReadlnputShto 16h BOOL 1 - Link the Physical input to
: - 10 (o000 2 4 9 181  ReadlnputShto 16h BOOL 1 : : .
11 |oo0 2 4 10 181  ReadInputShto 16h BOOL 1 the_deSIred Application
12 |6000 2 41 11 181  ReadInputShto16h BOOL 1 variable
13 [6401 1 2 0 281  Analoguelnputi INT 16 - Repeat this for each EVE
14 |G401 2 2 16 281 Analogue Input 2 INT 16 Input used In your project
15 |6401 3 2 32 281  Analogue Input3 INT 16
16 (6401 4 2 48 281  Analogue Input4 INT 16 - Use PDO Rx — Output for
17 |6401 5 3 0 381  AnalogueInputs INT 18 EVE Output
12 (6401 6 3 16 381  Analogue Input6 INT 16
Fast Digital 19 (2230 0 5 0 481  Counter UDINT 32
Input 20 (2232 0 5 32 481  Frequency UDINT 32 ot




Assign/UnAssign of physical I1/O eo

Expansion EVE Configuration
General PDO Tx - Input PDO Rx - Output
4 1. PDO Tx-Intput

“4 Assign " UnAssign 2. Choose PLC variable DI
# L ld« | sub|Poo| Bit| coBiD|  Objecthame | Type | Size| Label | DataBlock | 3. Cho_ose PLC variable Al
1 feooo [ 1 0 181 Readlnputithto8h  BOOL 1  DH_E IX10.0 4. Assign
2 lsooo |1 1 1 181 Readinputihto8h  BOOL 1 DIZ.E IX10.1
3 |sooo |1 1 2 181 Readinputihto8h  BOOL 1 - : 5
4 J|sooo |1 1 3 181  Readinputihto8h  BOOL 1 Choose PLC ol
5 |gooo |1 1 4 181 Readinputihto8h  BOOL 1 e T
6 |6o00|1 1 5 181  Readinputihto8h  BOOL 1 e
7 |sooo |1 1 6 181 Readinputihto8h  BOOL 1 FresEvolution EVD_ 1 DILE (B00L)
8 G000 |1 1 T 181 Read Input 1h to 8h BOOL 1 FreeEvolution EVD 1. DI2 E (BOOL)
9 |sooo |2 1 g 181 ReadInputShto 16h  BOOL 1 -
10 |sooo |2 1 g 181 ReadInputShto 16h  BOOL 1
11 |sooo |2 1 10 181 ReadInputShto 16h  BOOL 1 L

‘o T
12 |sooo |2 1 1 181 ReadInputShto 16h  BOOL 1 A -
13 6401 |1 2 0 231  Analogue Input 1 INT 16 AIE |w11.0]|
14 6401 |2 2 16 281  Analogue Input2 INT 16 iter: I
15 |6401 |3 2 32 231  Analogue Input 3 INT 16 AIZE  IW111|
16 G401 4 2 43 231 Analogue Input 4 IMNT 16 FreeEvolution EVD_1: AIM_E (IMT)-MNTC Prob
17 6401 5 3 0 381  Analogue Inputs INT 16 EreeEvolution EVD 1: A2 E (INT) 5

FreeEvolution EVD_1: Ambient_Temperature (IMNT)

18 |6401 6 3 16 381  Analogue Input & INT 16
19 2230 0 5 0 481 Counter UDINT 32 r
20 [2232 0 5 32 481 Frequency UDINT 32
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Assign/UnAssign of physical I1/O

“ Expansion EVE Configuration
1. PDO Rx-Output

General S5DO Set PDO Tx - Input PDO Rx - Output :

/ . P ] 2. Choose PLC variable DO

“Assign| " UnAssign 3. Choose PLC variable AO
4. Assign

# [l1g ) suo|Poo|Bit| coBD|  objectName | Type |Size| Label | DataBlock | 9

1 |&200 |1 1 0 201 Write Qutput thto 8h  BOOL 1 p - .

2 |6200 |1 1 1 201 Write Qutput 1hto 8h  BOOL 1 Choose PLC variable M

3 [E200 |1 1 2 201 Write Output thto 8 BOOL 1 DO3_E QX11.0 I

4 |6200 |1 1 3 201 Write Qutput 1hto 8h  BOOL 1 DO4 E QX111 Filter:

5 16200 |1 1 4 201 Write Qutput thto 8h  BOOL 1 FreeEvollon EVD T DO3 E (300L)

6 62001 1 5 201 Write Qutput thto 8 BOOL 1 FreeEvolution EVD_1: DO4_E (BOOL)

7 16200 |1 1 B 201 Write Qutput thto 8h  BOOL 1

s l6a11)1 2 0 301 Analogue Qutput 1 INT 16  AD1E Qw100 |

5 G411 2 2 16 301 Analogue Output 2 INT 16 g - .

0 (411 3 2 32 301 Analogue Output 3 INT 16 Choose PLC variable ==

11 |6411 4 2 48 301 Analogue Output 4 INT 16 |

12 6411 5 3 0 401  Analogue Qutputs  INT 18 Filter:

[ 4

210 |0 5 201 LED1 ST |3 FreeEvolution EVD_1: AD1_E (INT)

14 21c1 0 5 501 LEDZ USINT 8 FreeEvolution EVD_1: Ambient_Temperature (INT})

15 212 0 5 16 501 LED3 USINT 8
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Application Project "Ap

You can create your Application project in the usual way using local and field 1/O
e sysPeripheralStatus[3] tells the communication status with EVE_1

r View object properties g‘!

&
us| oysCANopenhodeStatus

: - Mame: sysPeripheralStatus
sysPeripheral Status y P

E Wiew list
View details Type: ARRAY[0..129] OF BOOL
[v  Viewfolder Address: %MX7.0

| Obiectproperties  AsEnter Description:

Copy Ctr+C Peripheral status.
Itis an array of BOOL used to check connection status of expansions over field CANopen.
Every expansion has its own CAMNopen serial address.

4 I ’P Operatar and standard blocks )‘ Targetvariables ,‘: Target blocks :l‘ basic f Connection status of expansion having serial address 3 is sysPeripheralStatus[s].
Connection status of expansion having serial address 10 is sysPeripheralStatus[12].
TRUE = means expansion not recognized.
FALZE = expansion correctly connected.

[w|sysParameter [ui| zyslshParamDat
xriph 3 [ui] syslshParamDat
ud|sysTime ud|syslshStatus
syshbhPiuNodeFresence ud|sysTskBokExeTime [ui| zysWER
g oystdbMPiuNodeStatus ud|sysTekTmdExeTime [ui| Temp_LI 5 f :
swvshb TopMNodeFresence [ui] 55 TskTmdScanTime NOte' In_dex to be Used Wlth
B =yshdl M TopMNodeStatus ud syslshCommand Sys Pe”pheralstatUS[ ], il
[ui| syshASE [=t] syslshFileMame ind -~ q b + 9
- e Inaex = node numoer
| «| »[\ Operator and standard blocks } Targetvarisbles { Targethlocks ) basic ) FS_IEC [ - )
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Status Variable "Ap

Resources o x

(= Configuration : I

E.g Freebealstion /D e Create Status Variables readable via Modbus
|_:_| Maodbus chjects

£ EEPROM Parameters

..... 43 BIOS Parameters
|:_:| Menus

& Alarms

43| Web Site

=-F BACnet Objects

----- 2 Device

--E40 Analog Value Objects
- Binary Value Objects
E Calendar Objects

B Multi State Value Objects
579 Schedule Objects

----- Eq' MNotification Class Objects

FreeEvolution Status Variables

[ add [2 Remove =l Recalc
H Address Mame Crevice type Application type Size Default value Min Max Scale Offset LInit Format AccesslLevel Read only
1 8960 Ambient_Temperature Signed 16-bit 1T 1 0 =i MY Always visible  True
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Setting Menu

Resources ax
Configuration
ElE FreeEvolution EVD

| e Create folder to be shown on Free Studio Device
—-E8 Modbus objects

{a EEPROM Parameters

------ a‘ Status variables

..... 43 BIOS Parameters
|:_:| Menus

& Alarms

43| Web Site

=-F BACnet Objects

----- 2 Device

--E40 Analog Value Objects
- Binary Value Objects
E Calendar Objects

B Multi State Value Objects
579 Schedule Objects

----- Eq' MNotification Class Objects (=

FreeEvolution 'Setting Menu' Menu

|] Add Q Remove Up Down
H Mame Crescription
1 SetPoint

2 |Differentiation
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Communication Alarm Checking, Link I/O of EVE

Ap

Project B x
EI-- Thermostat Exercize M171PM
[:I Frograms
[:I Function hlocks
-1 Functions
I:I Global variables
=1 Global shared
ﬂmC]ﬁ%ﬂma
=B8] happings
[0 NTC Probe
1] Potentiometer_Al3P
-[t4] Fan_Start_Stop
-t Output_Coaling
U] Alarm
Fanl
|t Fanz
Fan3
-] Guage_AOQTP
m{:]AH_E
L AlIG_E
E| AD1 E
MIH[jH_E
MIHIDE_E
-t DO3_E
004 E
- Parameters
&1 Yariables
w-E8 Tasks

ooz

' Hystersis_00
Hystersis

WTC_Probe »— Temperature Alarm .
— Output_Cuulirgl

SetPoint SetPoint Output

Alarm

Differentiation  »— Differentiation

L

NTC_Probe “»— Ambient_Temperature |

ooo1 (* Hystersis FED =)

gooz

o002

Alarm — Temp_F"rnb-E_Errurl

T

ooo3 if Temperaturs »= Setpoint + Differentiation then

o004 Output := TRUE;

ooos end if;

0006

ooov if Temperaturs < Setpoint then
oooa Output := FALZE:;

ooog end if;

ao1o

on11 (* Probe disconnection detector =)
o012

on13 if Temperaturs = -32768 then
o014 Alarm := TRUE:

o015 else Alarm := FALZE:

0016 end if;

ao1vy

ao1s
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Green LED management

Resources rx
Configuration 1. Resources » Status variables
E--E FreeEvolution EVD

|_:_| Modbus objects 2 Add

4% EEPROM Parameters 3. Define: Name, device & application types
- B Status variables
Egﬁ Enurms

% LEDenums
{3 BIOS Parameters
o-[Ef Menus

785 /O Mapping

¥, Alarms

]@ Web Site

-fee BACnet Objects

=1....I%1

=1

ﬁ FreeEvolution Status Variables
(4 Add ['d Remove 2 Recalc

H Address Mame Device type Application type  Size  Defaultvalue Min Max Scale Offset LInit
1 |B860 Ambient_Temperature Signed 16-bit  INT 1 0 C

2 |B964 Green_LED_EVE1 Unsigned 8-bit  USINT 1

3 |BA9G5 EVE_Alarm Boolean BOOL 1
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Format Accesslevel
HOLY Always visible
Always visible
Always visible

Read anly
True
True
True
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Green LED management

"Ap |

|REQUI'CE o x|
Configuration ﬁ
EE FreeEvolution EVD
(88 Modbus objects [# Add | [ Remove
-ﬂ EEPROM Parameters
----- I status variables " s
EHE Enums 1 |0 O=off
.| EDenums| 2 1=on
-ﬂ BIOS Paramneters 3 |2 2=plink
E§|--- Menus
-85 /0 Mapping | %
& Alarms
48] Web Site
E-%er BACnet Object [ Add ['d Remove = Recalc
\\ Pru:ujeu:t\/‘;.,\o-o Defnd B Address Mame Device type Application type  Size
1 2960 Ambient_Temperature Signed 16-bit  INT
Resources 2 (8964 Green_LED_EVET USINT
Cu:unfiguratiu:un 3 |B9B5 EVE_Alarm Boolean BOOL
EE FreeEvolution EVD F
-- Modbus ohjects
|_:_| Menus
Setting Menu
5 I ﬂ
DE E::al::zppmg ! 4 Add ['d Remove Up
EEI"‘@ Web Site . . Name
F-nar BACnet Objects
1 [EVE_Alarm

"\\ F'r-:uje-:f}.\o-o DEfini...}.\ Reso.., _/a'f 2

Green_LED_EVE1

*
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FreeEvolution 'LEDenums' Enumerator

Description

FreeEvolution Status Variables

Default value Min Wax

Scale Offzet Unit  Format AccessLevel Read only
1 0 C oY Always visible True
1 0 Always visible True
1 0 Always visible True

FreeEvolution 'EVE Menu' Menu

Down

Drescription
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Green LED management

=8 PLC Project

Ela Frograms
™3 ATY_Contral
~[E EVE_Cormm
- ™8 Thermostat
-1 Function blocks
----- [ Functions
-] Glohal variables
&1 Glohal shared
I':‘l-- Tasks

4% Timed
'E ATy Cantral
oy -REE_Comm
II—J{? Background
" Thermostat

22

Project (* Green Led will blink when communication works #) “
=8 PLC Project Green_LED_EVE1 := 2; 4

=) s 9" 10004| (* DOLE of EVE IS ON when AI1E is measuring more than 20 degree *)

e ooos DO1_E := (AIL1_E »>= 200}:
B EVE_Comm a00e& (¥ DOZ of EVE 15 O when AI1_E probe 1s disconnected *)

~ @%@ Thermostat D007 DOZ_E := (AI1_E = -32768);

[:l Function blocks ooos {#* EVE communication alarm *)

[:I Functians aoog EVE_Alarm := sysPeripheralStatus[3]:

[:I Global vanahles

- Global shared r

B8 Tasks

Name: sysPeripheralStatus 1.Project » Programs » new program

Project R x 2. Name it as: EVE_Comm

3. Assign it to the timed task
4. Program
5. Communication configuration » OK

Type: ARRAY[D..129) OF BOOL
Address: %MX7.0

Description:

FPeripheral status.
Itis an array of BOOL used to check connection status of expansions over field CANMaopen.
Every expansion has its own CAMNopen serial address.
Connection status of expansion having serial address 3 is sysPeripheralstatus[5].
Connection status of expansion having serial address 10 is sysPeripheralStatus[12].
TRUE means expansion not recognized.
FALSE expansion correctly connected.
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Green LED management/Output <

Project X
Thermostat_exercise Expansion EVE Configuration
EE FreeEvolution EVD_1
..... [ PLC PDO Tx - Input PDO Rx - Qutput
@ HMI
@ HMI Rermnote
[=-CAN CAMopen
: # | 10x |sup|PoO| Bit| cOBID|  ObjectName Type | Size | Label DataBlock
1 6200 1 1 0 201  Write Outputthto8h BOOL 1 DO1E Qx11.0
=%, RS485 2 |g200 1 1 1 201  Write Output1hto8h BOOL 1 DO2_E QX111
-89 Generic Modbus 1 3 (6200 1 1 2 201 Write Qutputthto8h  BOOL 1
-4 Modbus FC-16 1 4 |00 1 1 3 201  Write Outputihto 8h  BOOL 1
W Modbus FC-16. 2 5 (6200 1 1 4 201  WriteOutputthto8h BOOL 1
e p]:s;asmc’db“ FC-03.1 6 |e200 14 1 5 201  Write Outputihtosh BOOL 1
W Ethemet 7 6200 1 1 6§ 201  Write Outputthto 8h  BOOL 1
g8 |6411 1 2 0 301  Analogue Output 1 INT 16
’ . 9 |41 2 2 16 301  Analogue Output2  INT 16
e — 0 |6411 2 2 32 301 Analogue Outputd  INT 16
Fiters I 11 |6411 4 2 48 301  Analogue Outputd  INT 16
e 12 [6411 5 3 0 401  Analogue Output5  INT 16
gggg:g:ﬂﬂgggg:1g E\?Ez__AIEar(rElO?EIL_g}DL) 13 |21c0 0 5 501 LED1 USINT 8 Green_LED_EVE1 MW110.4
14 |21¢1 0 5 8 501 LED2 USINT 8
), 15 |21c2 0 5 16 501  LED3 USINT 8

0K Cancel
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Build the connection "Ap I"Co |

B T e s B0 Lol m £ 0,0 £ R R

Cutput o x
Free data space: 7FFEOQ { 511 EBvte) - Note:
i To apply the changes to the network,
] . i free studio asks you to reboot.
. | warnln,qe;”, 1] EITDI"lS. X

«|» [\ Build { Findinproject ), Debug ) Fesources [

C el 2B &7

0
Output I x
—-—— Start compilationm : May 14, 2014 11:3%9:42 PM ——- -

FresEvolution EVD 1: added field CAN keyboard 'Keyboard EVE_1"'" (with virtual master nodeID 124)

FreeEvolution EVD 1: created CANopen Master cfg 0 (2 =slaves, & wvariables)

FreeEvolution EVD 1: created Modbus RTU Master cfg 0 (1 slaves, 3 messages, 3 wariables)

FresEvolution EVD 1: created Modbus TCP Slave cfg (2 clients)

EDS correctly saved as C:\Electrical\3olution Architect\Eliwell\Exercize\Thermostat exercisze\FreeEvolution EVD 1.EDS3
CFH correctly saved as C:\Electrical’\Solution ArchitectREliwe11RExerciseRThermﬂstat_exercisekThermﬂstat_exercise.CFN[:
——— End compilation : May 14, 2014 11:39:42 PM ——-

-

i | 1 | P
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Open with free studio device ol

Thermostat_exercise.JON - Eliwell Free Studio Connection

CU File Edit View [Tools| Options Help
DMl & Build F7
| Import EDS
Project Run ModbusCustomEditor

g5l Therrmostat_ex
E‘E T Open with Free Studio Device

DEdhacE vy 4 DEsRE Y B[
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Download via RS485 "De|

=8 Thermostat_exercise

- r ™
p“'-!ﬂ:t o x Device Link Manager Config v10.0.28.0 M Medbus Config v10.0.28.0 @
=

Current selected protocol ;- Modbus ¢/ Communication N\

E FreeEvolution EVD_1 Protocols | Active Port Im
@ Expansion EVE_1 ¥ CanOpen

Baudrate |1gzgg vl

‘g Modbus E i =
| - \_ rarme setings Ea1

FreeEvolution 423 Configuration RS-422 mode = ﬁ
— General

= ) ~ Protocol ]
Froperties Activate |
MName: IFreeEvquhon EVD_1 ~ Description o« Modbus Addrese I‘]
File version: I 423.18
4

W EwDMI
= crp

B Keyboard EVK_1

4

Modbus Protocol

 todbus ASCI Timeout |1DDD
—Communication 4 L
us
Protocol: I Modbus Settings

U Do commcatin 1.Project » FreeEvolution EVD_1 Bl st e

Baud rate: 33400 2 . Set“ n g S Server name |

__-_- 3. ACtlvate MOdbUS ~ I Enahle madem communication
:-tllll'i‘—un‘“l\“\ A} 4 Propel‘tieS Dial number |

: 5. Communication configuration » OK
6. Connect to the target
7. Download all

asss
(]

[N

(11
L] L
| m =

llb—

4 .

QK Cancel

«

sd@mpcHElrvey 0 DRSSy B gy

EEIEER R T EEECIER 75

Web site download ’
Web site preview 165

Other operations




PC TCP/IP configuration

:
Iy

Windows 7

e -
@Uv @ v Lontrol Panel » MNetwork and Internet » Network Connections  »

Organize « Disable this network device Diagnose this connection

Bluetooth Metwork Connection "'h'
Mot connected &H

xR 9 Bluetooth Device (Personal Area ...

‘hl Local Area Connection
= _ Metwork cable unplugged
9 @ Intel(R) 82579LM Gigabit Network...

Renarne this connection

i

Change settings of this connection

Wireless Metwork Connection
gad.schneider-electric.com
Intel(R) Centrino(R) Advanced-M ...

|

-
[ Local Area Connection Status

General

[H] Local Area Connection Properties E Internet Protacel Version 4 (TCP/IPv4) Properties
Networking | Sharing General

IRRC)

Connection Connect using: You can get IP settings assigned automatically if your network supports
. ) this capability. Otherwise, you need to ask your network administrator
IPv4 Connectivity: No Internet access L Intel(R) 82579LM Gigabit Network Connection far mep:pprt:priate P sei;ﬁ‘:;gs. Y
IPvE Connectivity: Mo network access
Media State: Enabled () Obtain an IP address automatically
i This connection uses the following tems: a )
Duration: 5 days 21:28:18 T @) Use the following IP address:
0% Cliert for Microsoft Metworks
Speed: 100.0 Mbps L )
3=} otspot Shield Routing Driver 6 IP address: 0.0 .0 .101 4
4= QoS Packet Scheduler Subnet mask: 255,255,255, 0
o= File and Frinter Sharing for Microscft N
~4- Intemet Protocol Version 6 (TCP/IPvE) NP Default gateway:
Activity P8 Intemet Protocol Version 4 (TCP/IPwd) -
i Link-Layer Topology Discovery Mapper 1/0 Driver Obtain DNS server address automatically
- vl i Link- i _
Sent —— &k —  Received Link-Layer Tapology Discavery Respondsr @ Use the following DNS server addresses:
Byte 5,273,620 5,743,607 ioti
v B I o Description Alternate DMNS server:
Transmission Control Protecol/Intemet Protocol. The defaul
wide area network protocol that provides communication
[ B Properties ] % Disable ] [ Diagnose ] across diverse interconnected networks. | [ validate settings upon exit
Close

Cancel ] [ Cancel
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Modbus TCP/download

&
Device Link Manager Config v10.0.28.0

S

Current selected protocol . ModbusTCP

Frotocols Active

¥ CanOpen
W EwDhI
¥ GDB

g odbusTCP Active

Froperties |

Activate |

3

Description

bodbus TCP p

o |

Cancel

Modbus TCP/IP config v10.0.28.0

"Cummunicatiun

IP or hostnarme |1EI.D.EI.1E|D|

For B
A
~Protocol
& Modbus  Address |255
= Jbus Time out {ms) |1EIEIEI
Caonnect timeout IEDDD

)8 Cancel

IO I

mRSRE Y B

E:
v
=

B CH| R W L

)
38

=RIEEEENE]E
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5.change Timeout
and Connect
Timeout based

on the Ethernet
band available. If
the connection

it is not direct it is
better to increase
both of them
10000-20000

p
TCP/IP Server v10.0.28.0 10.0.0.100:502

Connection address |

Users connected

Diagno |

10.0.0.100:502
1
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Chapter 12

Modbus Communication

Goal:

Connection ATV21/212 to the Evolution via Modbus serial line, write the
command + speed reference and read the output frequency

Schneider

Schneider Electric



Machines architecture

e On Board RS485 SL can be either Master or Slave
&3 * Plugin RS485 SL can be either Master or Slave

Schneider

)y =. - Theycan't be both master at the same time

Program.
port

EVD*

"ﬁ\\ Ay

..........

---------------------
-------------------

Modbus Master g Other Machines

Modbus Slave
USB/RS485

3rd Party Modbus
o BMS slave de)\//ice
Modbus
Master

Altivar Drives e.g ATV212/21
Magelis Family Range
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ATV 21/212 via Modbus

”m” | [_'n—_rEuTvT 1HP

"N ’"
|
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Set ups at ATV21:

-LOC / REM = off

-CNOd = 2 Enables Start / Stop control via network
-FNOd = 4 Enables frequency reference to be
Controlled by network.

1 (default) = 19200bps

1 (default) = even parity

1 = Address of ATV21

4 = Timeout in seconds

1 (default) = Protocol Modbus RTU

1 = Communication fault setting

-F800:
-F801:
-F802:
-F803:

-F829:
-F851.:
-(Last commanded operation continues)
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Modbus RS485 standard schematic

Master

120 Q
1nF

D1
120Q
1nF
DO
Common
o

Slave 1
A{?TK
LA

Slave 2
ga
LA

Maximum length of bus

1000 m at 19200 bps

Maximum number of stations (without repeater)

32 (31 slaves)

Maximum length of tap links

20 m for one tap link
40 m divided by the number of tap links

Bus polarisation

650 Q at 5V and common for the master

Line terminator

120 Q - 0,25Wm in series with 1nF 10V

Common polarity

Yes (Common) connected to the PG
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Modbus — ATV21/212

e Drive (slave)
e use Drive Keypad for setting Modbus parameters

/. Mode Key

ENT ENT Key

@ UP/DOWN Key
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Выступающий
Заметки для презентации
Evtl. Beschreibung zu Export Entities… schon hier!?


Modbus — ATV21/212 navigation

e Drive (slave)

e Drive Menu

. MODE

2. DOWN KEY 2x
@ 3. ENTER on F---
—_—

O To Bottom
of List

MON

Monitoring
Mode
Programming
Mode

e®

@

) 69 , [Extended
Parameters
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Выступающий
Заметки для презентации
Evtl. Beschreibung zu Export Entities… schon hier!?


Modbus — ATV21/212 configuration &

SoMove Lite

e Drive (slave)

e Drive Menu
@ EAEn08s paramcisrs 1. Press DOWN key repeatedly
£ \ advance to F829
* To Bottom
@ 1 ortist 2. press ENTER key to change
F102 .
— setting
— o 3. with UP/DOWN keys change
(S — F100 value
e
Foro 4. press ENTER to confirm and exit
vy .
@ o1 5. repeat for parameters listed
Title Communication | Function Adjustment range Unit | Default setting | Valid
Number
Important: Cycle FBZ9 | 0829 Selection of communication 0..4 - 1 1 After reset
power on drive protocol 1: Modbus-RTU protocol
after changing FBO0O | 0800 Baud rate 0: 9600 bps - 1 1 After reset
. 1: 19200 bps
Modbus settlngs FEO I | 0801 P 0: NON (N ) 1 Af
arity : o parity - ter reset
for changes to 1: EVEN (Even parity) 1
become effective. 2: ODD (Odd parity)
Fa0c | 0802 Modbus address 0 .. 247 - 1 1 After
setting
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Выступающий
Заметки для презентации
Evtl. Beschreibung zu Export Entities… schon hier!?


Modbus — ATV21/212 configuration
Command & Speed Reference

Parameter title | Function number | Function description
cnoo 2 Seral communication
Fnoo 4 Senal communication
Commands
CMOD

Modbus 1 REM
-l commands P
O Commands
Modbus 0
commands 2 LOC .
Operation l
panel I
Bit 14 of I
command word FAQQ
Serial com. setpoint |
prionty bit "
Modbus 1 I
setpoint —O REM
o Q\Oé Setpoint

0

‘ LOC

Operation
panel




Modbus — ATV21/212 configuration
Command & Speed Reference

=)

Code Name/Description Adjustment range Factory setting
O Remote Mode Start/Stop Control - 0

The setting of parameter [ 7 [1 & determines the source of start, stop, forward, and reverse operation commands
when the drive is in remote mode.

The drive must be stopped to make changes to parameter [ /77 4.
See diagram on page 31 for more information on the source of the drive’s operation commands.

0 O Control terminal logic inputs. Mode » AUE » 4*A » cmod »ENT
O Graphic display terminal. . .
ﬁ O Serial communication » edit value » ENT to validate
Fnod (J Remote Mode Primary Speed Reference Source |- 1
ﬁ The setting of parameter ~ {7 [1 & determines the source of the drive’s speed reference when the drive is in remote
mode.

The drive must be stopped to make changes to parameter ~ /77 4.
See diagram on page 31 for more information on the source of the drive’s speed reference.

! O VIA
c o VIB
“.f, O Graphic display terminal Mode » AUF » 5*A » fmod »ENT
/ O Serial communication . .
<75 O +- Speed » edit value » ENT to validate
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Modbus link

Resources 1 x

_E”F"E:Erfjf;”mm - Developer must define a set of variables corresponding to what

&8 Modbus objects he wants to read or write via Modbus using Status Variables.

ﬂ EEPROM Parameters

In case of 32-bit Modbus registers to be read/write, developer
£ B Menus should define 2 16-bit Status variable and merge them later.

g Locel Registers:
A Alarms - Command= 64000+1 (W »FC16)
ng!;l Bt Objects - Frequency = 64001+1 (WP FC16)
----- & Device - Output Frequency = 64768+1 (R»FC03)

-S4 Analog Value Objects
248 Binary Value Objects
E Calendar Objects

B Multi State Value Objects

Message for ATV command.:
55 Schedule Objects - Start Command= 50176
..... EE Motification Class Objects _ StOp Command: 49152

FreeEvolution Status Variables

[d Add [ d Remove 2 Recalc

H Address Mame Dievice type Application type Accesslevel Read only Description

1 8960 Ambient_Temperature Signed 16-bit INT Always visible True

2 8961 ATV _Command Signed 16-bit INT Always visible False

3 |88g2 ATV _Speed_Reference Signed 16-bit INT Always visible False

4 |B9G3 ATV _Output_Freguency Signed 16-bit INT Always visible True 177




Modbus Master Configuration

Thermostat_exercise,COM - Eliwell Free Studio Connection

File Edit Wiew Tools Options

Help

DEE e &9

=-LAN CAMopen
Expansion EVE_1
-.[5 Keyboard EVK_1

-, RS485
.- Plugins

(®) Modbus Master (for figld)

— Baud rate

() 9600 bjs
® 19200 b/s
() 38400bfs
() 57600 bfs
() 115200 bs

Serial Mode
\ﬂE,E,l (Even parity, & data bits, 1 stop bit)

/

T —

—

1]
Project o xl i - |Cata|r.:l-g
Thermostat_exercise ﬁ RS485 Cunfiguratlun Device name Version | Description |
=B ;EEPEEEIUUDH EVD1 ~ Expansion EVE 480 Expansion EVE
@ HMI /[-"M'de \ Generic Modbus 1 Generic Modbus RTU node
@ HMI Rermnote ) Not used

22

1. Project » RS485
2. Modbus configuration

3. Select Generic Modbus
from the catalogue list

4. Drag & Drop it into the
RS485
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Generic Modbus

Thermostat_exercise,CON - Eliwell Free Studio Connection

File Edit WView Tools Options Help

DEH {8 ST

=1
Project 1 Xl . « |Catalog
Thermuostat_exercise Generic Modbus RTU node Device name Version | Description I Devicell
£ Freetvolution EVD_1 General % Modbus FC-01 1 Read Coils - Function 01 (0x01) FC01
- PLC .
B < Modbus FC-02 1 Read Discrete Inputs - Function 02 (0:02) FCO2
{5 HMI &
-4 HMI Remate Vs - ~ 0 Modbus FC-03 1 Read Holding Register - Function 03 (0:03)  FCO3
-4 CAMNopen nes 0 Modbus FC-04 1 Read Input Regi Function 04 (0504)  FCO4
; Expansion EVE_1 :\ odbus FC- ead Input Registers - Function 04 (0:04)
5] Keyboard EVK 1 Name: |aTv21  Modbus FC-06 1 Write Single Register - Function 06 (0x06)  FCO6
B RA482 Modbus address: |1 ©... 247, 0=broadcast) U Modbus FC-15 1 Write Multiple Coils - Function 15 (50F)  FC15
----- 1 Generic Modbus 1 Mod ber: Il @.. 127 =
S5 Plugne Ou= numBer: " 5 Modbus FC-16 1 Write Multiple Register - Function 16 (0x10) FC16
1. After drag & drop R
- c ibrary
2. Name it & define the Modbus address. JUSB-Host handling LIMAC Address
(1 System Timers [[JLed & Backlight Status

It is recommended to set the Node number the
same as the Modbus address

3. Select the desired function code from
catalogue

* Note: Vectors sysMbRtu* in the folder Modbus
Master are addressed by node number
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[[1System Clock

(1 System BIOS wersian
[CAPlug-In identification
[[JPeripheral

Aodbus Master

L1 System Tasks Executian Time
(1 System Farameters: Parameters image in BaM (read) [1Dip Switch
[0 Svstem Parameters: EEPROM image in RAM (read)
[[1 Systern Impulse Counter Input

[[dGeneral purpose Data Blocks

[ Digital Dutputs
[[JDigital Inputs
[(Danalog Dutputs
[DAnalog Inputs

| 4| » [ Operator and standard blocks |, Targetvariables { Targetblocks | basic [
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Modbus Function Code

Catalog

IE}Evice name Version | Description IDeviceID 1. Select the reqL“red functlon COde
:,: Meodbus FC-01 1 Read Cails - Function 01 (0:01) FCo1 2 Drag & drop |t |nt0 the PrOJeCt

~,':‘ Modbus FC-02 1 Read Discrete Inputs - Function 02 (0:02) FCo2 > RS485 >GenerIC MOdbUS 1

:,: Modbus FC-03 Read Holding Register - Function 03 (0:03) FCO3

3. Do the general settings
Registers:

0 Modbus FC-04 Read Input Registers - Function 04 (0:04) FC04

Modbus FC-06 Write Single Register - Function 06 (0:06) FCOB

Write Multiple Coils - Function 15 (0x:0F) FC15 Command: 64000+1 (W 9 FC16)
Write Multiple Register - Function 16 (0:x10) FC16 ﬂ Frequency = 64001+1 (W > FC16)
Output Frequency = 64768+1 (R =FCO03)

% Modbus FC-15

1
1
1
1
1

Thermostat_exercise.COM - Eliwell Free Studio Conmection
File Edit View Tools Options Help

DEd 2R 579

Message for ATV command:
Start Command= 50176

_| - Stop Command= 49152
= Thermostat_exercise Modbus FC 16(0x10) - Write Multif
-[5 FreeEvolution EVD_1
= E EIEEEPEE uticn B J General Multiple Reg. -
@ s Important: Some slave devices
) HMIRemote requires an offset of one to
E1.€aN CANopen — Settings register Address: ATV requires
Expansion EVE_1 it, Evolution doesn‘t need it.
& Keyboard EVK 1 Start address:  |54001 (1..65536)
[—]'E_ R5485 Folling time: IU ms (0 = write on variation)
E|E|g Qeneric Modbus_1 Time out: 1000 e
N
_____ 22 Plugins Wait before send: |1U ms
180




Modbus Function Code/Settings

Modbus FC 16(0x10) - Write Multiple Register

J General 1. Start address: address of the first modbus
object to read or write (1..65536).
[~ Settings : : .. o :
2. Polling time: minimum waiting period
Start address:  |54001 {1..65538) . _
]ﬁ between 2 message processing (ms); for
Polling time: |U ms (0 = write on variation) .y - . . .
writing operations, 0 means to write it only on
Time out: |1[]UU ms c 0 0 o
variation of the value, for reading operations 0
Wait before send: |1l:l ms .
| / means maximum speed.
— T —— 3. Timeout: the operation will fail when this
D Undo CrlvZ time-out expires (ms).
| Cut Ctrl+ X
Copy Ctrl+C 4. Wait before send: Waiting time after end of
2l Th & 0
o cr N previous message response
Find and replace Ctrl+F (Suggested tlme >:10mS)
Find text: I _ FindAl |
9] Cone semte seach Note: Follow below order in Modbus:
(@ All project () Below select tree element 1. erte (FC16)
2. Read (FC3)
Replace with: I M
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Multiple Reg.

Modbus FC 16(0x10) - Write Multiple Register

FreeEvolution EVD_1:
FreeEvolution EVD_1:
FreeEvolution EVD_1:
FreeEvolution EVD_1:
FreeEvolution EVD_1:

DO3_P (BOOL)

Ambient_Temperature (INT)
ATV_Command (INT)
ATV_Speed_Reference (INT)
ATV_Output_Frequency (INT)

0K Cancel
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[4 Add [ d Remove W Assign N UnAssign

# | Mame | ObjType | Label | Addressl DataBlock Description

1 Register WORD ATV _Command 64001 MW110.1

r(Ihr::ose PLC variable g1
] Press Add/Remove in order to define how many
_ registers should be written

FreeEvolution EVD_1. AQ1_P (INT) .
FreeEvolution EVD_1: DO4_P (BOOL) 2 ASS|gn

3. Choose PLC variable » OK

Note:
- ATV does not support more than 1 read/ write

register with the same message
- Waiting time after end of previous message
response (suggested time >=10ms)




Generic Modbus\Register

‘Project ox

Thermostat_exercise
=-[=q FreeEvolution EVD_1

AT HMI

@ HMI Remote

[=]-AN CAMNopen

Expansion EVE_1

& Keyboard EVK_1

H.E-. R5485

=1 Generic Modbus_1
"¢ Modbus FC-16_1
-."¢ Modbus FC-16_2
... Modbus FC-031

If a status variable is
used to write a value
on variation and to
read the same value,
the related write

message must be
listed in Connection
before the
corresponding read
message

Modbus FC 16(0x10) - Write Multiple Register
Multiple Reg.
G Add Q Remove <§:1 Assign % UnAssign
H Mame I ObjType I Label | Address DataBlock Description
1 Register WORD ATV_Command 64001 MW110.1
Modbus FC 16(0x10) - Write Multiple Register
m Multiple Reg.
G Add Q Remove Qj Assign % UnAssign
H Mame | ObjType I Label I Type I Address DataBlock Description
1 Register WORD ATV_Cutput_Frequency INT 64002 MW110.3

Modbus FC 03(0x03) - Read Holding Register

G Add Q Remove Qj Assign L_f{> UnAssign
H Mame | ObjType I Label IT].fpe I Address | DataBlock Description
1 Registar WORD ATV_Output_Frequency [IMT 64769 MW110.3

¥I Technical Training | April 2014 | Aidin Aliyarzadeh
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.Creating a new Modbus custom device

File Edit ‘l.l"rew' !Tm:-ls Opticns  Help

w | % Build F7
| Import EDS
| Project Run ModbusCustomEdit
— 0. — Dm. : m. FreeEvolution EVD Configuration
EI§ P el Open with Free Studio Device
g ELN:I General
~{E) HMIRemote Name: |FreeEvolution EVD_1 Note: To create a new
ERLL CAMopen i :
_____ Expansion EVE 1 Version: | 423.18 Modbus custom device,
----- E Keyboard EVK_1 choose Tools / Run

g E___S;*i;ﬂ .__._- ModbusCustomEditor; the
"8 Modbus FC.16.1 =1 — 'mmt \ external

. % Modbus FC-16_2 TITIT

... % Modbus FC-031 | =

B- m Plugins vt
------ .. Ethernet

ModbusCustomEditor tool
will be launched, with a
new empty document.

L 11

-4
| |
-

<
[
L]

aE -
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Creating a new Modbus custom device...

View Tools Help

CIEEL-
Name: faTv_conrol Max message size (bit): |znuu
Description: IAT‘u' control via Modbus serial line Max message size (reg.): Ij_gu
Version: |1.CI L] Allow objects with the same address
[d Add ['d Remove T Up | Down ﬁ
Address | Label | Type | Read nnln Modbus type | Description
54001 ATV_Command IMT False Halding Register (16 bit)
54002 ATV _Output_Frequency IMT False Holding Register (16 bit)
3 |64769 ATV_Speed_Reference  INT False Holding Register (16 bit)
r Save As §1
Save in: I 1 ModbusCustom j = I‘j‘ '
- Note:
= Name Date modified Type .
b . . . .
1 html 20/06/2014 212 PM  File folder 0
o o Z/0GIA 12 A | Fle fokie Advantage: Easier to be used in Connection
5 Disadvantage: Message are not optimized &
esktop

common polling time for all messages

L
Libraries

< [ |

File name: I ATV Conrol

Save as type: ModbusCustomEditor Files (*.PCT) |(_,.‘. A iyarzadeh 185




ATV control, Local variable definition

Project
=8 PLC Project

=-_1 Pragrams
- B ATV Contral
=@ Local variables
Output_Frequency
: Selectar

----- - Thermostat
=1 Function blocks

=+ Global variables
[ Automatic variables

------ [ Mapped variahles

.1 Canstants

------ (1 Retain wariables
=+ Global shared
-0 Alarms

- Mappings

-1 Parameters
=1 Wariahles

----- [i] Ambient_Temperature

L ATY Command

[i] ATV_Speed_Reference

ks
-4 Timed
- LR ATY_Contral
=43 Background

" Thermostat

Note: Two
independant group
of blocks must be
place in two
separate networks

ATV_Speed_Reference |

Local variables
Mame Type Address Array Initvalue Attribute
1 | Selector BOOL Auto Mo False
2 |Speed_Reference INT Auto Mo
3 |Qutput_Fregquency  INT Auto Mo .
4 |Star_ATV UIMT Auto Ma 50176 COMSTANT
5 |Stop_ ATV UIMT Auto Mo 48152 COMSTANT
o001
o SEL
Selector )——G ATV_Command|
Start_ ATV }—lnﬂ
Stop_ ATV %Im
o002
) MOVE )
Speed_Reference
0003
ATV_Output_Frequency Output_Freguency |
M Technical T
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Modbus Communication Alarm

Library B X
d 55 GPArayOf_UDINT sysLocalDipSwitch ud| szl shCommand

ui | sysGPAray0f_ LINT sysLocalleds aysl)shFileMame
8| sysGRAMayOf_LISINT [b]syshdacAddress [ui] gysl)shParamDattaxaddress

™8l swslmpulseCounter [t¥| =y shdbPtuNodeFresence [ui] syslshParamDatiinAddress

tf| swslmpulseCounter_as_FDI shdbhPiuNodeStatus ud|sysl)shStatus

bt svsimpulseCounter_ResetCounter b4 syshdbt TopNodePresence ui] sysWER

w|sysLanglD [Fg| sy shdbM TopMNodeStatus [ui| Temp_LIk

ui| sysLocalADCs [ui] 5y5hASK. g | .
i |sysLocalAnaloglnputs [w]sysParameter L View object properties M
i |sysLocalAnalogOutputs sysPeripheralStatus i

Ut sysLocalDigitallnputs ud sysTimer Name: sysMbMRIuNodeStatus T

d sysLocalDigitallnputsimpulse Counterud| sysTskBckExe Time
tf|svsLocalDigitallnputsResetCounter  ud| syvsTskTmdExe Time
ti| svsLocalDigital Dutputs [ui] sysTskTmdScanTime

4

Type: ARRAY[D..127] OF MBMNODESTATUS

Address: %MB2001.0

| +| » [\ Operator and standard blocks }_Targetvariables { Targethlocks | basic

o004

syshbMRtuModeStatus][1]. miss Comm_alarm

See next chapter for download details

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzad

Description:

System Modbus Master RTU communication status. It is a structure of type MEMMNODESTATUS composed
by the following fields:
com_hdir: BYTE;, Communication handler

addr_1: USINT, Metwork address part 1

addr_2 : USINT, Metwork address part 2

addr_3: USINT; Metwork address part 3 E
addr_4 : USINT, Metwork address part 4

cfig : BOOL; Configurated

pres : BOOL,; Present

miss : BOOL,; Slave failure

missCnt: UINT; Mumber of Task Timed cycles with Slave failure

state : UIMT;Slave failure error code

state could have the following meanings:
(valid only if miss is TRUE, never setto 0)
0=Mo errars
1 = Tx data failed
2 = Rxtime out (at starting )
3 = System error
4 = Rxtime out (frame not ended)

Close




Recompile & Build "5 o

B T e s B0 Lol m £ 0,0 £ R R

Output a x
Fres data space: 7FFE0Oh i 511 EBvte] - Note:
n To apply the changes to the network,
0 warnings. 0 errors. " free §tud|o asks you t.o rebpot.
y | : Yes: if you want to validate it.

«|» [\ Build { Findinproject ), Debug ) Fesources [

Cancel: if you want to dismiss

C

NEE 2R S 7

0
Output I x
—-—— Start compilationm : May 14, 2014 11:3%9:42 PM ——- -

FresEvolution EVD 1: added field CAN keyboard 'Keyboard EVE_1"'" (with virtual master nodeID 124)

FreeEvolution EVD 1: created CANopen Master cfg 0 (2 =slaves, & wvariables)

FreeEvolution EVD 1: created Modbus RTU Master cfg 0 (1 slaves, 3 messages, 3 wariables)

FresEvolution EVD 1: created Modbus TCP Slave cfg (2 clients)

EDS correctly saved as C:\Electrical\3olution Architect\Eliwell\Exercize\Thermostat exercisze\FreeEvolution EVD 1.EDS3
CFH correctly saved as C:\Electrical’\Solution ArchitectREliwe11RExerciseRThermﬂstat_exercisekThermﬂstat_exercise.CFN[:
——— End compilation : May 14, 2014 11:39:42 PM ——-

-

i | 1 | P
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Open with free studio device

Thermostat_exercise.CON - Eliwell Free Studio Connection
File Edit View [Tools | Options Help

See next chapter for further

DEd| % B z details on download via TCP
‘ Import EDS
Project Run ModbusCustomEditor E E I
i Thermostat_ex reetvo
EE sy Open with Free Studic Device ]I
ELMCI General
@ HMI Remaote Mame: IFreeEvoluﬁon EVD_1

CJ-£AN CAMopen
..[2%] Expansion EVE_1

Keyboard EVK_1

= Generic Modbus 1 . [TYY
i -
T | (U G i
o O Modbus FC-16_2 gysssy
"¢ Modbus FC-03_1 |
gg Plugins -

Version: I 423.18

L

44344993493

Em b

daaddad
"E E E =
" o E

&

N HocE nwe wnpBEEy ()
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Chapter 13

Modbus TCP

Goal:
Modbus TCP configuration, project download and socket management

Schneider

Schneider Electric



PC TCP/IP configuration ¥

Windows 7

@{\_‘Jv|@ v Control Panel » MNetwork and Internet » Network Connections  »

Organize « Disable this network device Diagnose this connection Rename this connection Change settings of this connection Access type: Mo Internet access
] — . — . : Connections: [E] Local Area Connecticn
Bluetooth Metwork Connection i/ Local Area Connection ™ Wireless Metwork Connection
Mot connected Metwork cable unplugged

gad.schneider-electric.com
zﬂﬂ Intel(R) Centrino(R) Advanced-M ...

- Ny ﬂ_— Y
[ Local Area Connection Status g [ Local Area Connection Properties Internet Protocol Version 4 (TCP/IPvd) Properties m
General Networking | Sharing General

x 9 Bluetooth Device (Personal Area ... x Tﬁﬁr Intel(R) 82579LM Gigabit Metwork...

Connection Connect using:

You can get IP settings assigned automatically if your network supparts
. ) this capability. Otherwise, you need to ask your network administrator
IPv4 Connectivity: No Internet access L¥ Intel(R) 82579LM Gigabit N{work Connection far mep:pprt:priate P sei;ﬁ‘:;gs. Y
IPvE Connectivity: Mo network access
Media State: Enabled () Obtain an IP address automatically
i This connection uses the following tems: a )
Duration: 5 days 21:28:18 T @) Use the following IP address:
8 Cliert for Microsoft Metworks
Speed: 100.0 Mbps L )
J=1 4 otspot Shield Routing Driver 6 IP address: 0.0.0.101 4
4= QoS Packet Scheduler Subnet mask: 255,255,255, 0
o= File and Frinter Sharing for Microscft N
~4- Intemet Protocol Version 6 (TCP/IPvE) NP Default gateway:
Activity P8 Intemet Protocol Version 4 (TCP/IPwd) -
i Link-Layer Topology Discovery Mapper 1/0 Driver Obtain DNS server address automatically
- vl i Link- i _
Sent —— &k —  Received Link-Layer Tapology Discavery Respondsr @ Use the following DNS server addresses:
Byte 5,273,620 | 5,743,607 Description

Alternate DMNS server:
Transmission Control Protecol/Intemet Protocol. The default

wide area network protocol that provides communication
[ '@Properties ] I@Dis‘.able ] [ Diagnaose ] across diverse interconnected networks. [ validate settings upon exit
| vanced...
Close Close Cancel [ 0K ] [ Cancel ]
e oz &
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Modbus TCP/download

' h'
Device Link Manager Config v10.0.28.0 M
Current selected protocol . ModbusTCP
Protocols Active |
¥ CanCpen
U EwDl
¥ GDE
- ModbusTCP Active

Froperties |

Activate |

£3

Description

Maodbus TCP pnﬂ
Ok I

Cancel

Medbus TCP/IP config w10.0.28.0

e —
— Communication

IP or hostnarne |1EI.EI.D.1EIE||

For B
/
—Protocaol
& haodbus Address |255
|1 000

= Jbus { Tirme out {ms)

Connect timeout IEDUU

) |

Ok Cancel

5.change Timeout
and Connect
Timeout based
on the Ethernet

band available. If
the connection

it is not direct it is
better to increase
both of them
10000-20000

-
TCP/IP Server v10.0.28.0 10.0.0.100:502

[
T
N
1]

NS cH Rwy | BREIES S B8

Connection addrass | 10.0.0.100:502

1

Users connected

Diagno |

NE W |HoacHE rwve nEES Ly B

23
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Modbus TCP socket

@ HMI Remote

-€AN CAMopen

Expansion EVE_1

|5 Keyboard EVK_1

=%, RS485

Elm Generic Modbus_ 1
"¢ Modbus FC-16.1
"% Modbus FC-16_2
"% Modbus FC-03_1

Catalog

Device name Version | Description DevicelD

CAN CAMNopen 1 FreeEvolution_CAMopen FreeEvolution_CAMopen
w Ethernet 1 FreeEvolution_Ethernet FreeEvolution_Ethernet

E RS232 1 FreeEvolution_RS5232 FreeEvolution_R5232

E RS4E5 1 FreeEvolution_R5485 FreeEvolution_R5485

-l’i,i,i! Profibus DPVD 1 FreeEvolution_ProfibusDPVD  FreeBEvolution_ProfibusDPY0

—General

[ ] Enable Modbus Master (for binding)

IP Address: I

Metwork: |Ethernetl

\Addiﬁunal ModbusTCP sockets: IU

- Settings \3

1.Plugins

2. Catalogue » drag & drop Ethernet into the plugins part
3. Set the Network: Ethernetl

Maximum 9 additinal sockets(+2 opened by default).

Note that 5 sockets are related toWebserver

Note (Additional Modbus TCP sockets):

If you have to increase the number of Modbus/TCP
sockets (by default they are 3) or if you have to implement
binding between Evolution.
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Modbus TCP/debugging

ﬂiPLc - Eliwell Free Studio

ication - rical
——

Jm——

& File Edit View Project [On-line| Debug Window Tools

BEE -~ o~ & B

Set up communication. ..

[ R

Resources

Configuration

E‘E FreeEveolution EVD
|_:_| Modbus chjects
% EEPROM Paramete

...... a‘ Status variables

D0 e )= Cme

Download options...

: @ Exercise_Visualization
-3¢ BACnet Objects

,;E Enurms =| Device Link Manager Config v10.0.28.0 M
...£™ BIOS Parameters

[—] i 1| Current selected protocol ;. ModbusTCR
Setting Menu Protacals Active

=-§5 /O Mapping ¥ CanOpen
B2 Local ¥ EwDMI
E*:—: Field i b

{8\ Alarms LM P

=48] Web Site

A Froperties Activate

4

Descripgtion

todbus TCP protocol

0]4

Cancel

Modbus TCP/IP config v10.0.28.0

’rCDmmunicatiDn

IP or hostnarme |1D.D.D.1DD|

Por B
~Protocal
% Modbus  Address |255
" Jbus Time out(ms) {1000
Connect timeout IEDDD

k. Cancel

L%
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Chapter 14

Modbus Slave

Goal:
Configuration of Free Studio to creat connection between Vijeodesigner &
Evolution

Schneider

Schneider Electric



Modbus Slave "Ap

e Status variables and EEPROM parameters have a modbus address and they
are all Holding Registers, regardless the type of variable defined into Device

Type

FreeEvolution Status Variables

G Add Q Remowve .:] Recalc

# Address Mame Device type Application type  Size Offset LInit Accesslevel Fead only
2960 TestWord Linsigned 16-bit  LIMNT 1] Always visible False
2 |/8961 TestBit Boolean BOOL 1] Always visible False

e EEPROM parameters are always R/W

e Status Variables are RO by default
e Set to False Read Only in case of R/W Status Variable
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Modbus Slave e

e In Free Studio Connection, set the Mode of RS485 of the controller to Not
used

=> It means that the RS485 on board is configured as a slave port

& Terosmusinscon- Bl st Covreic

File Edit Wiew Teools Opticns Help

DEHE BB &7

=]
Project I x |
8l TestModbusSlave

E"E FreeEvolution EVD 1

RS485 Configuration

- PLC Mode

- AE) HMI

@ HMI Remote % Not used

----IFH CAMopen " Modbus Master (for field)
' RS485

28 Plugins
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Modbus Slave "D |

e In Free Studio Device, in Bios parameters, click on RS485 On Board

e Configure the Modbus communication:
=» Address of the controller
eBaudrate 2 TestModbusSlave CFN - Eliwell Free Studio Devic

File Edit View Parameters Recipes Options Help

> Stop bits [PZ@mecE rRvy 4 nRPFS B4

Project n X|

9 Parlt TestModbusSlave RS485 On Board
y ElE FreeEvolution EVD_1 Address | Name | Value Um Default | Min I Max | Description
&-# BIOS parameters 15774  Addr_RS485 0B 1 hum 1 0 255 RS485 On Board address
B ) Al parameters 15775  Proto_RS485_OB 3=Modbus/RTjhum 3=Modbus/RT 2 3 Select RS485 On Board pratocol

----- ﬁ Acknowledgement - .
_____ £ Colibration A4 15776  DataBit_RS485 OB 8 um 8 8 8 RS485 On Board Data bit number
lllll € Calibration A0 15777  StopBit RS485_0B 1 um 1 1 2 RS485 On Board stop bit number
_____ {0 Anslogue Inputs 15778 Parity_RS485_0B 2=Even um 2=Even 0 2 RS485 On Board parity protocol
..... ) Analogue Outputs V/1 15779  Baud_RS485 OB 1219200 fum 938400 0 5 RS485 On Board baud rate protocol
[ RS485 On Board

..... ) CAN On Board

..... ] RS485 Plugin Passive
----- ﬁ CAN Plugin Passive

..... 7 RS232 Plugin Passive
----- ﬁ Ethernet Plugin Passive
----- ﬁ Maodem

..... ] Display

..... O Yovme. e Change to communication settings

----- ﬁ Dip Switch Values

..... ) Led & Backlight Values reql.“re a ContrO”er I‘eStal’t

----- ﬁ Systemn Clock Values
----- ﬂ Protection Password
-8 Application

AT HMI

@ HMI Remote

¥ Cfg files

----- ﬁ Recipes
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How to connect Freeway to VijeoDesigner target

e Create a new driver

L4 ProjectTest - Vijeo-Frame - [Target1 - Panel1 - Lang
File Edit Build HMI Arrange Variable Report  View

02 E = @i
”%i |2 |52 |4 ™ @
R | - .

~ .Y ~ L

- -

Mavigator

ProjectTest
= g Targetl
= % Graphical Panels
= % Base Panels
1: Panell
E Popup Windows
Master Panels
Forms & Reports
Actions
Environment
% Resource Library
L|

Targetl - Pa

% Alarms & Events
&g Recipes

@ Data Logging
Variables

z - MNew Driver... Insert |
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Vijeo Designer

L5 ProjectTest - Vijeo-Frame - [Target1 -

© File Edit Build HMI Arrange  Variable

e Configure the driver as configured in Free Studio DRRLRAERHE 9,

New Driver X Driver Configuration e v 1 X
i i
Manufacturer: Manufﬂcturer;| Schnsider Electric Industriss SAS | Driver: ‘ Medbus (RTU} ‘ =
Schneider Electric Industriez SAS ProjectTest
BD Targetl
) ’ COM Port COM1 Parity Bit Even b EI% Graphical Panels
Driver: Equipment; :
B% Base Panels
Jbus (RT} . Modbus EqLupnt - RS 435 3 Stop i 1 3 P 1: Panell
Modbus (RTU) Modbus_CT Equipment | IR | -3¢ Popup Windows
Modbus Slave = Master Panels
MUdbL!S TCRAP Flow Control lone Data Length I Y I Forms & Reparts
PacDrive - Ethernet )
e I T e [ —— Y I Actions
Uni-Telway Transmission Speed || 15200 b Rev. Time Qut 3 “ | sec []---lE Enviranment
KWAY TCRIP x )
[+ [ Resource Library
Retry Count z - #-B8 alzrms & Events
hd TX Wait Time msee || "&S Racpes
Default value D'"E Datla Logging
= 2, 10 Manager
-8 ModbusRTUD1 [ COM1]
[ oK ] [ Cancel ] [ Help l oK ] [ Cancel l [ Help ] [ g MaodbusEquipmentd 1
@Vijeo-l‘ﬂanager Project
Property Inspector * 1 X
. Driver
e A new Modbus equipment has been created odATL0:
Manufacturer Schneider Electric Industries 5
Diriver vodbus (RTU)
Configuration
. . . . L . - . String Encodin ASCII
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Vijeo Designer

4 ProjectTest - Vijeo-Frame - [Target1 - Panel1 - Languag

e Configure the Modbus equipment (right click):

. ; 02H: e X,
e Enter the address as set in Free Studio EFP RN

YR .
e Select IEC61131 Syntax CETREE - v

i

-

ProjectTest
=]

e Adressing mode: 1-based (Unity Quantum) D st

-1 Base Pansks

1: Panell
I Popup Windows
Master Panels
Forms & Reports
Actions
ment Configuration G [36] Enviranment

Resource Library
i . Lai Alarms & Events
Equipment Addrezs 1 Recpes
. @ Data Logging
Slave Equipment Addre [E] varizbles
'2. 10 Manager
| i MadbusRTUO1 [ COM1]
- - [ cia

| Communication Optimization New Sean Group Tnsert
| . - g

Preferred Frame Length |r.1|n|mum Pozzible b
| Delete... Delete

@VUE‘J'MEHBUH ijm Properties Alt4Enter
| = " = |
Property Inspectar * 3 x

' [EC61131 Syntax E
| Name ModbusEquipmentd1

Addressing Mode |1—baa&d (Unity Quantum, v| Equipment
| Configuration
| SeanRate Medium
| “ariables Dialog Table
| Double Word word order |High word first V|
| .
| ASCI Dizplay byts order | Low byte first v|
|
| [ 0K ] [ Cancel ] ’ Help ]
|
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Vijeo Designer

e Create your variables:

Targetl - Panell - Languagel Targetl - Variable Editor > | Targetl - Targetl

O E R

EDJ_?d ol MName Data Type Data Socurce Scan Group Device Address | Alarm Group Logging Group
= arg
7 1% Graphical Panels 1 LM gooLol BOOL External ModbusEquipment0llf S:MW8961:X0 | Disabled ‘None

E% Base Panels 2 7 UINTOL UINT External MedbusEquipmentD1J) *MWEE0 Disabled MNone

¢ -[F] L Panell

i Popup Windows

E Forms & Reports
-[Gafl Actions

G- [32] Environment
[]---% Resource Library
|:|---L.l.J Alarms & Events
& Recipes

IS Data Logging
-] Variables

-2, 10 Manager

e Define the Data Source: External
e Defin the Scan Group: name of your Modbus equipment you have created
e Specify the register address of the variable
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Chapter 15

Web server

Goal:
Embedded & customized web pages

Schneider

Schneider Electric



Web visualization ﬁa

& Google

D@dH(LlkcE rwe b nEIBRS 7 B 48

FreeEvolution 423 Configuration

19 http://10.0.0.100/
it Apps | Suggested Sites [ Imported From IE

—General

Name: |FreeEvquh'on EVD

’ — g ™

File version: | 423.18 R u
—Communication The server 10.0.0.100 at WEB Server requires a username and password,

Protocol: | ModbusTCP % Warning: This server is requesting that your username and password be

Add I 10.0.0.100 sent in an insecure manner (basic authentication without a secure

ress: BINIE .
[l visable commurnication connection).
Port: | TCPIP:502
y - N\
Baud rate: |
| ’ administrator]

Password

F <

555650RES 55 A Ciomain Z

: =i it v Status: ':'DT"E':H'EE' Remember my credentials
g d e Firmware version: | 423,16

-

&d
L]

5

-

5

Em

dddad
| L B
! L

anm
[ |
| N |
an
LB

-

[ ok
X3 |
< 1. Connect to the target » FreeEvolution EVD 1
2. Open internet browser (Google Chorome)
3. Type 10.0.0.100 in the address bar
4. In the windows security pop-up:
other aperations Default Username: administrator
£105 dovrioad Default Password: password
st o » OK

Web site preview

Cancel
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Embedded web pages

ﬂllm Evolution

- free Evolution embedded Web server -

Illlm Evolution Click here to enter site
Home

- free Evolution embedded Web server -

[ Human Interface ]
Dip-Switch & Leds
System Clock (read) & System Clock (adjust)

[ /O Values ]
Analogue Inputs

Digital Inputs
Analogue Qutputs V/I

Digital Outputs

[ Parameters ]
Ethernet Plugin Passive
Analogue Inputs
Analogue Qutputs V/I
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Embedded web pages

IINERY evolution

Illlm Evolution
Index

Dip-Switch Status (read) & Leds Status (read/write)

Digital Ouputs Status (read/write)

SW1.

swe

sws S Mem . StatsiSetting

Swa. DOL1: [open |

LEDA (green) . DoLz: Open v

LED2 (red) [ DOL3: [open v|

LED3 {yelow): o . DOL4: Open v

BACKLIGHT. DOLS: |Omn vl
DOLE: Open v
DOL7: |open |

IR Evolution »

Illlm Evolution
Index

System Clock Adjust

Time [nhimm:ss) o3[k ] Analogue Outputs V/I Status (read/write)

Date [dd/mmiyy]: [yl yhs |

Day weer 2] e

Adjust FALSE v/ ADL1: 00
AOL2 oo |
ADL3: 0.0

=
=1

a AOLA;
|III@ Evolution AOLS:
I Evolution oo

Analogue Inputs Status (read) fnoex

Digital Inputs Status (read)

AlL1: |:8276.8 |

AlL2: [-327888 DIL1: =
DIL2: =

AIL3: |-32788 DIL3: I
5 " DIL4: m
AlL4: 32768 | B B
AILS: [2276 DILG: =

B - " DILT: [
AlL6: |-3276.8 DiLe: -
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Application web pages

Resources LR 'Exercise_Visualization' Web table page T
Configuration . |
EE FreeEvolution EVD L4l Add move Up ¥ Down
l_:_| Modbus objects
e EEPROM Parameters Refresh (ms): IlUUU (0=disable refresh) Password: I
a Status variables Page tifle: | Filename: I
;E Enums Site template: | Choose...
LB BIOS Parameters /
: H ’ Mame \ - Control Label Section Text size  Imgfilename Img X
LBl Setting Menu 1 ~| 10
=-85 YO Mapping SetPoint -
B2 Local Differentiation
_ Ambient_Temperature 4 o
B2 Field peldelis New Menu' Web table page
Ty, Alarms [d Add [[d Remove T Up - Down
[ BA | Add Table Page Par PARMOD Refresh (ms): IlUUU (D=disable refresh) Password: I
| —_— ey
RIS . e Gain_NMtc_Al1 Page title: IATV Control Filename: I
fal Tt oy g::;:mg:ﬁg Site template: IFreeE\toluﬁon‘l,WebSiteTemplates\,Base\base.sitetempl Choose. ..
Gain_PT1000_AI2 \
Gain_oV_Al3 H Name Control Label Section Textsize Imgfilename ImgX ImgY Enumvalues
Gain_10V_Al3
i i Gain_mA_Al3 1 |ATV_OQOutput_Frequency Text ATV Frequency 10
.=l Configuration Gain_Ntc_Al4
EIE FreeEvolution EVD g::z:g;jg&u_ﬁm [
EI-- Modbus CleECtS Gain_10V_Al4
i EEPROM Parameters Gain_mA_Al4
. Gain_Ntc_Al5 =
‘,% ;tat“”a”ables Gain_PT1000_AIS 1. Resources» Web site » Add table page
nums Gain_5V_Al5 . . . . .
3 BIOS Parameters Gain_107 A5 2. Name it (Exercise Visualization)
=-ER Menus Gain_Ntc_AI6
SEtting Menu Gain_PT1000_AlG 3- Add a neW record
. Gain_5V_AlG . o
5. oM in_5v_
B8 VO Mapping Gain_107_Al9 4. Select the desired parameter from list
ET:.' Local Gain_maA_AlG . .
EE Field Ofs N A = 5. Title the page & Select the site template
Alarms 5 -
1. @) Web Site 6. Define the control type & Label it
e Visuszson
#-af BACnet Objects
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Web visualization/customized page

C

)

"Rp J'oel

ﬂPLC - Eliwell Free Studia Application - C:\Electrical\Solution Architect\Eliwell\Exercise\Thermostat_Exercise_EVD\PLC\PLC.ppjs - [Resources] y

File Edit View Project On-line Debug Window Tools | Developer | Help

BEE - ~ $ 2@ M SR (ME[E oot ERicot o BaEREEEE AN e
b QS D EOID N+~ % ¢ W gy  BPotaelaontocatg O B E Bl e 500 F RS Sl

b}

[ =

HoecE rwey DEIEE Y B

Resources I x| Ii Fzsries Il-l Open with Free Studio Device
Conflguratlon. | Build Web site
& & FreeEvolution EVD ‘Exercise_Visualization' Web table page A
-8 Modbus objects Generate EDE files
£ EEPROM Parameters [ Add 4 Ll T FreeEvolution 423 Configuration
-} Status variables .
@ Enums Refresh (ms): |1000 (0=disable refresh) Password: I —General
4 BIOS Parameters
i Page title: | Filename: I Hame: [FreeEvaiution EVD
B Setting Menu Site template: | Chaoose... File version: | 423.18
B':_: Local # Name Control Label Section | re ication
®B§' hield 1 |ATV_Output_Frequency  Text ATV Frequency i Protocol: | ModbusTCP | et |
arms
Address: | 10.0.0.100
9--@ Web Site e [ pisable communication
3 = S Port: I TCPIP:502
i @ Exercize_Visualization
[-%ef BACnet Objects badrate; |

L] — ittt \

e

Information
Status:
Firmware version:

De/|

1. peveloper » Build Web site

2. Connect »Device » FreeEvolution Configuration
Web site download
Web site preview

Note: Embedded Web Pages are no longer available
if Application Web Pages are used
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— Other operations

BIOS download
Open file browser
Web site download
Web site preview
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Custom web page preview 9

Exercise_Visualization|

Exercise_Visualization

ATV Control
Address Name Value Um
8963 ATV Frequency o]
8962 ATV Ref. o]
8961 ATV Cmd.

Use below address to return back to the embedded page: http://10.0.0.100/evoindex.htm

Custom page address: http://10.0.0.100/index.htm

If the device type is Boolean or Enums other

Web folder is located in PLC
types of control type are selectable.

» Web to edit the header
Select

Buttan
Image
Radio

Checkbox
Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh
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sysHTTP_ListableFilesExt library "5 |

§
(3] View object properties %—E’EW 1 o
SrABMMODESTATLUS T swsDataPush_Start T cvsINT_TO_STRING & svsSTREQU
S STRUCTIMPULSECOUNTER 4 swsDMNS_GetlpByMame T =vsFluginRelay & =vsETREXT
Name: sysHTTP_ListableFilesExt W o answerDelayincTime T =vsONS_Reset T =vsPwmD0 T =vsSTRINGHINT
& =vsA0as00 1T =vsExecutionFPassword 1T =v=5etDl_Samplinghode i =sTFTP_Enabling
Type: Function & =vsBridge & =vsHmi_tessage T =v:SMTF_Reset T = UART_gethuff
& =vsClockiirite & = sHTTF_Authentication & =vs5MTP_SendEmail T =vsUART _init
Return Value: USINT & svsDataPush_Reset sHTTP_ListableFilesExt I F f- =110 T svsUART_puthuff
. ' i | P
Language Type: 4 | » [\ Operator and standard blocks ), Targetvarisbles ) Targethlocks [ basic [

Description:

Load/Clear extension list for listable file from Web browser.

Calling this function with action=TRUE the extension ext, if possible, will
be put into the list of the listable files from the Web browser. Mo more than NOte: F”—ESCGX and Fl LESCG'
tree extensions can be put into the list. Calling this function with
action=FALSE will clear the list, so no files will be listable by the browser.
At power on the extensions listis empty.

Extension must be written in upper case.

can be provided as example pages

m

The function return a USINT which could have the following meanings:
0 = BExtension correctly loaded into the extension list.

255 = BExtension too long, extension not loaded into extension list.

254 = Extension list full, extensionnot loaded into extension list.

Input:
Name Type Description
action BOOL TRUE=put the externsion into the list, FALSE=clear all list
et STRIMG File's extension string, max 3 chars

Close
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Chapter 16

Firmware update

Goal:
Updating Smart & Evolution firmwares by Free Studio Device

Schneider

Schneider Electric



FiIrmware update Foel

File Edit View Parameters Recipes Options Help

DS H(necHE rRvey v nEOFS B

In Free Studio Device T Frecsmart 412 Configuration

=[] FreeSmart

=>Click on “Connects to Target” LoO y
=>»Once the device is connected, P
=» Check the firmware version e

= If the firmware version is not the
last one, click on BIOS download ~~

Note.

Smart: Application Lost
Evolution: Application kept

Note: Smart, the controller must be powered only by DMI.
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FiIrmware update

BIOS upgrade

e Click on Browse

e The default folder opened contains the
last firmware version released with
the software.

=» Select the last firmware version
=>»Click on Open
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— BIOS download
BIOS file (=.fuf): | —> _ Browse... |
Mode: |Direct |
Download |
m Cpen | 23 |
Look in: I |, Fimware_412 j L cF B
= MName Date modified Type
F{ec:;:rt:ﬁ L MskA12 17 fwf 03/04/201317:41 FWF File
aces
! || Mskd412 18 fwf 17/01/2014 14:34 FWF File
Desktop
;;—.f:
Libraries
L%
...,“!
Computer
MNetwork
4 1 | 3
File name: I j COpen
Files of type: IFreeSmart firmare file (* fuf) ;I Cancel |
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Firmware update PDe |

e Select Direct Mode BIOS upgrade

BIOS download

BIOS file (*.fwf): |C:‘IFrogram Files (x8a)\Eliwel'free Studio\Catalog\FreeSmart\Firmware  Browse... I
Mode: |Direct ;l

® C“Ck on Download é Download I

File  Edit View Parameters Recpes  Options. Help

D@ adcH RWYWDRSFE /B 13

e The same procedure iy T —
- = FreeEvalution 1 - upg e
can be applied to En“‘;m
. = All pararneters BIOS download
EVO | Utl O n exce pt fo r E EEE:?;B::ET“! ’;mg file (=.bin): [C: Program Fles (x85)\Eiwel free Studo'Cataiog FreeEvoiubon i Browse. .,
Mode selection (not S o

{7 Anslogue Outputs Vi1

available) and power € RSt On Somd

[ CAN OnBoard
) Plugin Passiv
supply to be 8§ et e
. RS232 Plugin Passiv
provided. i ol
¥ Modem
{0 Display
{7 BACnet
1O Valu
8 D s ot [ ]]
{7 Led & Backlight Values

{7 System Clock Values 21%

Schneider Electric | Industry Business | OEM Technic {7 Protection Password

m

Upgrading BIOS...




Chapter 17

User Interface

Goal:
Local & Remote display programming by User Interface

Schneider



DemoField Example

EVK1000

| |CanOpen

secscosos0)
L rry |

PEEEERY chdciiiene
I L] l u

SOS020 020N >0
GOS0 e0 G20

EVE1

Address 2
>
Dip Switch 1 =ON

(1Y -

NOTE: Leave the CanOpen end resistor jumpers only to the endline Devices, in this case EVD and EVE1
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Keyboard EVK configuration

~
| CO File Edit View Tools Options Help @ Device catalog
D iR S92 . . =
= Device name Version | Description |
: | reeEvelution EVD FreeEvelution EVD with display @ M
i) Untitle [— | Freebvolution EVC FreeEvolution EVC [no display) ) HMI Remote
Add E Keyboard EVK 478 Keyboard EVK ~LAN CANopen
i S I A IR %, R5485
Paste FreeEvcrIutmn EVP 459 FreeEvolution Panel EVP |/} | @ 22 Plugins
14| m | b
[~ show all versions Select I Cancel
L A
H & 2R S 7
[ Save new Connection project u‘

—Project

7
Mame:  [Thermostat M171P UI[
Directory: |C:‘I.Electriml‘|5::luﬁon Architect\Eliwell\Exercse \Thermostat M17 1P 2 @ HMI

@ HMI Remote
AN CAMopen

oK | Cancel |
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Keyboard EVK configuration Fco

Thermostat_exercise.COM - Eliwell Free Studio Connection
File Edit View Tools Options Help

Dl f 2R &%
11
Project o =

E#l Thermostat_exercise
== FreeEvolution EVD_1

Keyboard EVK Configuration

g Eﬁl —General

@ HMI Remote Name: |Keybuard EV1

=-<AN CAMopen i
: y : 476,11
Expansion EVE_1 o I
Keyboard EVE_1

..... ¥, RS485 [~ Network settings

..... 28 Plugins

Mode number (126, 127): |12?

Network settings should
be alignhed to the real
address of the EVK

<l

(127 is the factory
default).
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CANopen configuration

Thermaostat_exercise,COM - Eliwell Free Studio Connection
File Edit View Tools Options Help

D2l sl 892
1=l

e 124 or 123 are the
|Project n X| i )
Tremostat sxercise CANopen Configuration addresses to be used in

.= FreeEvolution EVD_1
i r e the HMI management
@ HMI
) HMI Remote O Notused menu of EVK
1AM CANopen (®) Master (for field)
Expansion EVE_1 ) Slave {for binding)
E Keyboard EVK_1
h_L- R5485 —Baud rate
.28 Plugins
®) 500 Kb/s
() 250 Kbfs
() 125kbfs
) 50 Kb/s

—Master Settings

Node ID (1..122,125): 125 2]

Heartbeat time (ms): IU

Sync COBID: IlZB a

Sync Cyde (ms): IU L 124 IS the faCtory

-

= default

b This nodelD is used te communicate with Free Studio or a supervisor.

Other two master channels will be cpened to communicate with
keyboards:
channell = 124

channei2 = 123 1 keyboard to communicate with base »
set the channel=124

Second keyboard to communicate with
Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh base > Set th ec h ann el :123
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HMI project linking/creation

Co

& e e TR e (

File Edit View Tools Options Help
== SRS
S |
Project 1 x
HMI Remote Configuration

25 Thermostat_exercise
EE FreeEvolution EVD_L
[ PLC

EWConnechan

==

IUserInterface project will be created with name:

r—
O

Cancel

Open with Free Studio Userlnterface

Export to catalog

28 Plugins ocal &

Thermostat_exercise.COM - Eliwell Free Studio Connection

File Edit View Tools Options Help

DEH s =R ST

11
Project 1 x
Thermostat_exercise HMI Configuration
EE FreeEveolution
[ c General
T HMI Remote ®) From Project O From Catalog v‘ Use remote project

é..:nll CAMNopen

-- Expansion EVE_1
¢ i.JE Keyboard EVK 1
-, RS485

28 Plugins

Browse...

HMI Project: [HMI\HMI.PATX

Reload device list |

Mame | 1D Protocol Address

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh

HMI:Local Display
HMI Remote: EVK1000

2. Name it » OK » User

Interface project starts
automatically
3 & 4. Local display will have
the same HMI of the

remote one.
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Preliminary: Actions

T BEE SRR M S
| Gele -

Local actions  Global actions |

LonglLeft Close

Key Action | Link
Enter Edit
Left PrevField
Right MextField
Up PrevField
Down MextField
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Define the global action
related to the buttons

1. Activate action bar icon
2. Global actions

3. New action

3. Define the Key

4. Define the Action



Preliminary: Link parameter file Ul

dla v B3 @%E HE MBS

Look in: I . PLC j ] =F Ef~

Mame Date modified Type
1. Download 14/05/2014 11:38 ... Filefolder
09/05/2014 1:11 PM  File folder
File folder

e

Add Device

Remove Device |

14,/05/2014 11:38 ...

e

Id I Mame I Address mode I Add Device |
0 PLC Medbus File name: IF‘LC_parx

Remove Device |
“ Files of type: IF‘amme‘ter files [ pand)
),

< |

- Link the parameters file of your application project.

- Select short name to prevent long variable names
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Target Vars & parameters

Name can be eventually

o Home pidmose | teavene | changed manually in order
[ to adapt the same Ul to
different project without
changing the set already
defined (@ syntax)

0 PLC Modbus B3

Target vars and parameters 1 x Th e | I st Of

MName Type Address Min Max Um Description I & .
B0 sysClockSet_dayweek USINT Modbus:8747:0 0 6 num Day of week value (write) par am eterslstatu S Var I ab I eS
B0 sysClockSet_daymonth USINT Modbus:8748:0 1 31 num Day of the month value (write)

=] sysClockSet_month USINT Meodbus:8749:0 1 12 num Month value (write) H I |

B0 sysClockSet_year USINT Modbus:8750:0 10 99 num Year value (write) W I ap p ear

B0 sysClockSet_Upload BOOL Modbus:8751:0 0 1 flag RTC upload

Bl PASSWORD UDINT Modbus:24320:0 0 4204367295  num MNumeric Password for Applicatio...

B8 Load_BACnet_E2_Defaults BOOL Medbus:15766:0 flag Load default values for BACnet pa... |:|

BB Port_BACnet_IP UINTH Medbus:15768:0 1] 65535 num BACnet/IP Port number, 0 is equa... -

| v [\ Targetvars § PLCwvars h PLC J

Note: Remember to refresh
parameters file every time

@ || & Es L@ you change the related

Application project
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Toolbar description Ui

Insert static

Insert new edit

Insert new image
Insert new animation
Insert new button
Insert new check box
Insert new progress
Bring to front

Sent to back

=N

HeY

| el [t | 5 29 5F k2 | = [

1.
2.
3.
4.
5.
6.
7.
8.
9.

We will see how to manage all these objects...
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Page creation & page properties Ul

e
m Eliwell Free Studio User Interface® - C:\Electrical\Soluti
File View Project Help

BERO A M8 S
o O Aﬂlﬁ\DE—'D ; ocal variables
- | s W BE]@ ‘Eﬁ’g@@ : :
(5P Messages

rojec h}q B-[Z7 Global variables

El" HMI Project - ----- # Global procedures

- # Local procedures

Page properties
Display frame set
Properties o x
I I't e H —
=P Note. Froperties | I3 Events't Dn:u:l All |
Paste page Press Enter to apply —— .
Import page the changes otherwise CharDim 8
Impeort page from template It will be IOSt. Fort EWPZ_816
Irnport var/procedures Background color
Text col
Export var/procedures - ;:unr N.
& bar o
' New page i Fage border Mo
Caption
Insertthe name of the new page Appearance At

IMain|

™ Fop-up

—_— f|
Ok I v
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Page Customization

e Main Page Properties
e Customize grid
e Insert Title Bar
e Define Font size
e Define Title

Project X Main Properties 1 x
Fropetties | & Events | @ Doc| [ a1

CharDim 1
CharDirm’ 1
Font EwP2_Exd l
17 Global wariables B ackground color
- Global procedures T et color
{ [Title bar

P age border

Bppearance

Actions 3 x
"Local actions  Global actions ]

Key | Action -
Enter Edit
Letft PrevField =
Right MextField
p FrevField
Diowih MNextField a2

03 Project .ﬂResnurces 4 1 3




Page Navigation by Graphic Button "0l |

1. Define a new page
2. Create a button in the source page

OF O | Aa ol ~ O E E|o [ Pperties - o x
Properies l 4 Euentgl 4|
ﬁ ¥Pos 4
'fPos 16
3. Text/img can be changed base on selection status o fi
im
4. Define the Action and Action Par properties of the button g iﬁnj u
img
Selection text/img Ok
Fort EWPZ_6xd
iject 1 x Appearance Flat
=-E8 HMI Project Border pairts 1
El @ Pages Barder color B
""" ' Properties Background color
E‘ ﬁﬁ \ bi Selection border
------ ocal variables
S j? Local procedures Sel. background .
_____ @ Messages Selection order 1
. 21 Global variables Visible TRUE
------ 5; Global procedures Transparent FALSE
Selection variable FALSE
Action OpenPage ”
ion par TexdObjects A
Alignment Certer v‘
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Main/My First Page...

Project b 23

=-E8 HMI Project ' =
L__| fﬁ- -. F .ﬂ

..... "" F'rDFIEI"tIES

. . DynamicSetObjects

-2 Seript

E Main

m-[[& TextObjects

- EditObjects

w-[[& ImageObjects

i SetObjects

w-[[& TargetVars

Message

-5 Messages

E-[_7] Global variables

- # Global procedures

03, Project ﬂ Resources

Properties o x
Properties ] 4 Eventgl 4 bl
CharDim:¥ 1

CharDim' 1

Font EWPZ_6x8

Baclkground color

Text color .
Title bar Yes
Page border Mo

aption Iy First Page
ﬁppeamnce Flat
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Text Objects

SN

Ul

: Properties

Properties] # Events 4| ¥

¥Pos

3
{ [YPos 17 .
Mame String_1
Teut Big Text
Fort EWPZ_&16 y
Background colar
Teat color B
5el. background .
Sel. foreground B
\Mppearance Flat
Border points 1]
Border calor ||
Mumber of chars 0
Mignmert Left
Refresh FALSE
Select FALSE
isible TRUE

ness | OEM Technical Training | April 2014 | Aidin Aliyarzadeh

Properties

Fropetties l # Ewvents L|L|

4

XPos 3

'fPos 35

MName String_2
Tt Small Text
Fart EWPZ_6xB
Background color

Text color .

5el. background B

5el. foreground B
Appearance Flat
Border points 0

Border color .
MNumber of chars 1]
Alignmert Left
Refresh FALSE
Select FALSE
Visible TRUE

Properties

o x

Properties ] # Ewvents ]llﬂ

1. Insert static text

¥ Dim M -
Y Dlim 13

Mame Buttorn_4
Text/img ID_Dnm
Selection textimg ID_Close v‘
Fort EWP2_6xB
Appearance Flat

Border points 1

Barder colar .

Background color

Selection border =
Sel. background [ ]

Selection arder 1

Visible TRUE
Transparent FALSE

Selection variable FALSE

PAction par

Alignment Certer —

1

Define the required font size
(2 sizes are available)
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Text Objects... T

e Text to be translated:
1. Define the string ID and the string in the current language
2. Use the ID instead of static string

BEB o2 2R AL S BRNFERE EE ~ v 2@ G mEy P
@YY ARER OB o @ m I.“.l_lmkhlnh* = E T

Mewy record
|_ Main = TextObjects JE String table
-] Resources [BaseLanguage] D Caption
Di ;’ft::;ps ID_Hello Hello
= 5

£ Enumeratives
----- 7.2 Image lists
----- S

\E F'ru:u_iect{ g Resources .-fl

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh 231



...Text Objects Ui

Target vars and parameters

e Text to be translated: s sysBacklight
i sysCurrentSelectedPosition
1. Languages are defined in the language selection tab sed
cysLan
2. String table can be exported/imported and translated z:x;;weds
Project o x r-Iil'ages properties Iﬁ1 @sysTlr‘ﬂer
-8 HMI Project (ui | sysVER
E@ Pages Geneml] System options | Language selection | Global On'l"lmer]
B — 4| v [\ Targetvars § PLCwvars |
@ Messages_ IabIF:- Iar:g-uages: Current language: Baselanguage s a x
iy Frenpnrnl f‘ sons || | Propetiss | # Evens| 4[|
¥ Pos 4]
'fPos 50
wame String_3
et ID_Hello
Fort EWP2_6x3
Background calor
Teaxt color B
5el. background .
Help | Sel. foreground B
) Appearance Flat
Border points 0
Border color .
4. Max =19 Chars Mumber of chars 10 l”
Alignment Left v
SHE IS Refrash FALSE
Select FALSE
Vigible TRUE
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String Table

=-_7 Resources [Baselanguage]
S-ea Fonts
-.Aa EWP2_8x16
. Am EWP2 6B
-8 Bitmaps
Bl g ol
@‘ Enurneratives
----- g% Image lists

\E Praj ec’é\.ﬂ Resou rces/

Iw] Caption
ID_Hello Hello
ID_EditObjectTitle Edit
ID_AmbientTemp Ambient:
ID_Setpoint Setpoint:
ID_GreenlLed Green Led:
ID_Close Close
ID_Image Image
ID_Set Set
ID_Script Script
ID_Differential Differential:
ID_EveAlarm Er01-EVE Alarm
ID_DILZAlarm Erdz-DIL2 ﬁ
ID_DIL3Alarm Ero3-DIL3
ID_DiIL4Alarm Er04-DIL4
ID_DOynSet Dyn.Set

Let's define our String table...
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Edit Objects - Values O

1. Select object or Drag and drop desired variable from from PLC tab

J— Insert ohject

GG AR EE OB E o Mm% ||y 253 Fa=0MHE %D

£ Edit control
= Button control

" Static control

" Progress control

e Main Properties
e Variable: syntax used is: @PLC.<application var name>
e Format
e Selectable: True for R/W, False for RO

(" Testbox control
" Animation contral
" Checkbox control

" Combobox contral

e Refresh ==

e High/Low Limit: shows ----- outside the range e
e Select the @PLC.<var> desired b |
e Default Properties comes from Ap definition | ik I
e Selectable: False means, not editable. f




Edit Objects - Values O

(= Main TextObjects | EditObjects abe String bable Properties | o x
Froperties | # Everts | @ Dac | All |
CLEss R -
echon arder ]
ariable @PLC. SetPoint
D ata bype IMNT
150
300
TRUE
TRUE |
TRUE 1
Bctions nox
Note: Local actions  Glabal actians
- EEPROM & status variable use syntax Key Action -
@PLC.<application var name> _ Eriter Edit ,
- Global, local, target var & PLC vars use § L'?ﬂ Prevaeld 3
standard syntax : Just the var name Right HexdField
(W] FrevField
[ R TN Al im A
1| 1l F
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Enumerative creation Ul

Resources 43{|

=] Resources [Baselanguage] ‘ g
#-Aax Fonts ﬁ
-§|-- Bitmaps

..abe String table
s 4 Enumeratives
J---E:: Image lists

..... =:| Sets

[ |

Resources J;lx|

Mame =1-/_1 Resources [Baselanguage]
i Ei-Aa Fonts

- Bitmaps
-.abe String table
-£# Enumeratives

(|

(|

- : 4
H-2,4 Image lists ~
----- =i Sets

. Resources®» Enumeratives
. Add new

. Name/Rename it » Open
. Enumeratives tree
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Enumeratives o1

Resources R }{| ‘ Main ‘ TextObjects J EditObijects "@ Enumer atives
-] Resources [Baselanguage] value \ Description
H-Aa Fonts 0 off
Bitmaps
1 oy

-.abe String table

2 Blink

[—]@v Enurmeratives '
.@ j | Properties o x |
7% Image lists frteger format © ' Propetties | # Events| @€ Doc| @ 4
..... i
----- =@ Lets I Integers (1-31) |1 B ackground eolor -
Text colar .

™ Decimals (1-7) I 1 Sel. background B 1

Sel foreground

[T Hexadecimal Uppercase {,..00H]

Border points 0 =
™ Hexadecimal Lowercase (.., 00R) Eorder color ||
[T Fill with zeroes bor of ol 4
[T wWigw always sign %d . !!
[T Passwaord wlignment Right
[T Taraet metric focess R/ i
2 cla b mrdar a3
N Ote [T Target custam Format |-":"-Cti0”5 rx |
. HH: MM Local actions  Global actions
Target format HH:MM convert a | .
. . Key | Action | a9
number into Hours:Minute format Enter Edit
Left PrevField 3
. Right MestField
¥ Enumerative Up PrevFicld
Mmaen hlmndCimlAd .
4 m 3
n x|
I Address I hdin [ EES I -

Cancel | Modbus:3961:0 |
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Enumeratives Ul

Properties 1 x
Properties ] 4 Eventgl e
*Pos 60 -
"fPos 50
Mame Edit_5
Appearance Flat
Font EWPZ_6xB
Baclkground color
Text color .
Sel. background [ ]
Sel. foreground
: s EBorder points 0
:: Border color [ |
3 i umber of chars b E
- g Format LedEnum ]
Enumeratives are translatable Aignment Fight
Access AW
Selection order 3
ariable sysLocallLeds[0]
Data type USINT
Low limit =
High limit *
Fefresh TRUE
Visible TRUE
Selectabls TRUE
Label 5
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Page Navigation — Close Action

Properties o x

Main TextObjects | EditObjects Properies ] 7 Euentgl 4|
¥Pos ]
'fPos 42
> Dim M
' Dim 13
Mame Button_7
Text fimg D _Close
Selection textimg D Close
Fort EWP2_6xB
Appearance Flat
Border points 1
Barder colar .
Background color
Selection border
Sel. background .
Selection arder 4
Visible TRUE
Transparent FALSE x

election varable FALSE
: : Action Close
EEEEEEEE : 5 Pction par
o e e D DD P B igrment Carter

Note:
- An already opened page can’t be opened: i.e. from this page it is not possible to open Main.

- Main can be reached only through a Close Action (close current and open previous page)




Image Object

Resources o (¥] open ===
=1-[_1 Resources [BaseLanguage] Lookin: [ ) Images - emsE-
s Fonts v -l Lo TN ki Ex ki i
&} Fork.bmp FREEbmp  FreeSmalljpg Globe23.bmp globed3MNe..
3% St Irmport bitrmap Recert Places
E-{# Enumeratives m - @
----- g% Image lists =2dan SS W
_____ = Tats \ LEJ Globe24x24.b] Globe24x2... Globedfxd8... Globedxd.. Handl6x16... al
U;mries
A
. : : Computer E“ ﬁ # @ &
Import bitmap info project t Handl6x.. heatZbmp heatSx@.bmp heatlfx6.. heatl6xl6_,
— Source bitmap — Corverted bitmap “ A
.‘* Network
File name: IGIobeZkZ-i.bmp j m
Files of type: I.NI image files ;I Cancel |
[ Open as read-only
1.Import bitmap
2. Browse P select form image library
3. Select the desired image » Open
4. Import
H: 28 W 24 Tranzparency I
= F: nfta G na B na

Emp Name IEmpGIobe24:<24_NEG

Rezet Transp.

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh

240




Image Object

Az [abl

RD%@J

|

|Insert hiewy itmag

E TextObjects

EditObjects

1. Inset new image
2. Properties » Bitmap » select the

String table

desired image from imported list
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Properties

Propertiez | # Everls | @ Doc | Al |

Posg
Piog
Crirm
Diim
M ame
W ppearance
B order points
Border color
Bitrnap

B ackground image
izible
Stule

13
23
24
25

Image_1
Flat

BripGlobezd4uzd MEG

Bripauta
BripCool1B416

Brapheat1Bx16

Artions

Local actions l Global actions ]

ke |

Action |
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Local and Global Variables

|F'ru:u_ieu:t

=-EA HMI Project “

£ Pages
E kain

E TextObjects
-[[= EditObjects
=2 ImageObjects

Rl oo |
o F Local procedits

| (]

>

“fariahle

Mame IList] ridex

|F'ru:u_ie::t

=128 HMI Project

Pages

Properties

- Main

TextObjects

m-[[2 EditObjects

El IrmageOhjects
El[:l Local variables
E ListIndex
- # Local procedures

5 Messages

=] Glabal variahles

" [ Wariables

. x| ‘E Main

Type  |USINT |
amay [
%
Attribute I ;I
[ Textobjects  |[[5 Edtobjects |
| Mame Type Array It - —
] r

1 lIListIndex USINT
ill

v

Double click on Page® Local variables (or on Global variables)

Add new

Define name & type
Added to the list
Added to the Local variable tree
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Animation-Image lists Ui

Fesources X ) e

=-E3 Resources [Baselanguage] I] I] i W SE] @ E H‘ﬁ (== |ﬁ| I+|] @ ﬂ
#--Ar Fonts
E§|-- Bitraps

-.abe String table

EJ--@ Enumeratives
e W &7 1mage lists ﬂ
InitValue | EndValue | Bitmap
] 0 BmpCool16x16

Riesources X 1 1 Bmpheat16x16
EI[:l Resources [Baselanguage] 2 2 T —

H-Aa Fonts

|_=_| Bitrnaps

E Bmpauto

--abe String table

- Enumeratives . Resources®» Image lists
@ LedEnurm Add new

[—]---3:: Image lists .
- *ﬂ : Name/Rename it

_____ =1 Sets 4 . Image lists tree
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Animation

Property definition @ "fPos Properties rx

XX Aa ~ O _| mm | [Properties
&' Froperties
“ Pos
N

Yariahle selection X Dim 16 Fropetties l # Ewvents llm
@PLC.sysClock_dmyweek  @PLC.Temp_UM L £ Pos aF
(@PLC sysClock_Erar [Name Animation 3
@PLC sysClock_hours sysBacklight = PV
(@PLC.sysClock_minutes sysCurrentSelectedPosition I fppearance Flat Mame Edit 4
(BFLC.sysClock_month syskeyPressed Border points 1] -
(BPLC sysClock_seconds sysLanglD - Bord | Appearance Flat
(@PLC sysClock_year sysLocalleds =T — . ] o e ——— ._ . » Fant EWPZ 6xd
(@PLC sysClockSet_daymonth  sywshdSK Main TextObjects Edi Image list Mode List ekl
J
(@PLC.sysClockSet_dayweek  sysTimer — bl Listing Background color
(BPLC.sysClockSet_hours sywsWER imation vanable stindex Text color .
(@FLC sysClackSet_minutes Data type
(@PLC sysClockSet_manth Visibl Sel. background N
(@FLC.sysClockSet_seconds siotE Sel. foreground
(@PLC.sysClackSet_Upload )
(BPLC.sywsClockSet_year Border points 1
%= |Border calor .
o
Mumber of chars 3
Filter: Farmat %
All j Alignment Right
_ R
“alue selection — 1
Mone i List Index
LUSINT
— 2
a ged (Opud TRUE
ale 0 20 E isible TRUE
Al A N Arone de Selectable TRUE

Label




Ul simulation "Si 01

| 50 e | F Y e | @

i A
Choose workspace u

" Create new workspace

Mame: I =Iin

Directory: IC:'-,EIect’icaI'nSnluﬁnn Architect\Eliwell\Exerdse\Thermostz J

445549
| = " momm
L] LI

(¥ Open existing workspace Choose ather... | Delete |

K I a Cancel

There are two parallel, identical ways to simulate, via Ul or Ap
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Sets creation

Resources o x
E||:| Resources [Baselanguage]
Aﬂ Fonts
ﬁ Bitmaps
~.ahe String table |
@ Enurmeratives ﬁ Ii“ﬂl[é]
___3“:: Image li Mame | Type | Dynamic | Array |
-z 1 |Set_1 |UAR|ANT ~|NO MO
\E Pr-:uje-:&;.,\.g Resou rces_/ STRINGS
— / = e Goal: creating a list of
Name Type | Dynamic |  Amay | variables & strings with
1 set_1 VARIANT [nO x| nO scroll up/down ability
= | 1S
=: Sets = |- B3]
Mame | Type Dynamic | Array |
SetParMame STRINGS MO MO
SetParvalue VARIAMT MO MO
STRINGS YES MO

SetdlarmMame

1. Double clicks
2. Add

3. Type
3.1 Variant: Variable/parameter sets even of not equal type

3.2 Strings: text
4. Dynamic: compresses the list when invisible variable/parameter are used



Strings Set filling

Resources o Xl
=] Resources [Baselanguage]

L=l -E (Sl

- Fonts Strings Visible
E Bitmaps 1 |ID_Setpoint TRUE
-ﬁ String table 2 | ID_Differential TRUE
- Enumeratives 3 |ID_AmbientTemp TRUE

H ) .
F-£,4 Image lists

B Sets
. % SetParValue

""j SetflarmMame

\E Pr-:ujecﬁ}\ﬂ Resou rces/

1. Double clicks

2. Select the string form the list
3. Define the visible field
Dynamic visibility:

If the visible field is False, then
empty parameter‘'s rows will be
removed from the list and the list
could be shrink pack.

resoee ong o D

— String list
|0 | Content o
ID_Close Cloge Lin
IO _Differential Differential;
ID_DILZAlarm Er02-0IL2
ID_DIL3Alarm Er03-0IL3
ID_DIL4Alarrm Er03-01L4
ID_DwnSet Cryn Set
ID_EditOhjectTitle Edit 1
ID_EweAlarm Er-EVE Alarm 3
ID_GreenlLed Green Led:
ID_Hello Hello
ID_Image Image
ID_Script Soript
ID_Set Set
Setpoint: —
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Cancel
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Variant Set filling Ui

Resources o= [ _. i
=7 Resources [BaseLanguage] =t Sets - [SHPENEII‘E] |_|':' |_|Elﬂ
3-<a Fonts Variable/Parameter Format | Textalign | Min | Max | Visible r Selectable
o 8 Bitrmsps PLC. SetPoint %.1d Right 150 300 TRUE
~.abe String table @ ~=Etroin : g
&-{# Enumeratives 2 |@FPLC.Differentiation B 1d Right 5 50 TRLUE
...Dﬂ. I - -
St Image lists 3 |@PLC.Ambient_Temperature %.1d Right
=% Sets
.. % SetParMName —
_____ .’ Property definition
- .I' SetAlarmMam —Wariahle selectian [~ Integers (1-31) I 1
@PLC.Addr_CAN_OB @PLCAOLY @PLC.Calibration_Al5
: @PLCAddr_CAN_PI @PLCAOLE @PLC.Calibration_AlG ¥ Decimals (1-7) | 1
\‘\E ijece’\'g Hemurces/ @PLC.Addr_RE232_Pl @PLCATY_Command @PLC.Cig_Al
@FPLC.Addr_FRS486_0B BEPLCATY_Output_Frequency  (2PLC. Clg_»AI2 )
@PLCAddr_RS485_P1 @PLCATY Speed_Refersnce @PLC.Clg_AI3 I™ Hexadecmal Uppercase (... 00H)
1. Set @PLC.AILT @PLCBACKLIGHT @PLC.Cig_Al4 5] ool L R 0K
. O€ls EPLCAIL? @PLCBaud_CAN_OB @PLC.Cig_AIS
. @PLCAIL3 @PLCBaud_CAN_PI @PLC.Cly_AlR [ Fill with zeroes
2. Format: One @PLCAILA @PLCBaud_RS232_PI @PLC.Cfg_AO1_AOS [ View dinays s
s sign
. c @PLCAILS @PLC Baud_RS485_08 @PLC.Cig_a0?
decimal point @PLC.AILG @PLC Baud_RS485_P| @PLC.Cfg_AO3 I™ Password
@PLCAmbient_Temperature  @PLC. Calibration_aAIT (@PLC.Cfg_A04 ™ Target metric
3. Selectable False @PLCAOLT @PLC Calibration_Al2 @PLC. DataBit_RS232_F| g
. @PLC.AOL? @PLC. Calibration_AI3 @PLC.DataBit_RS485_0B
in case of RO @PLC.AOL3 @PLC.Calibration_Al4 @PLC.DataBit_RS485_FI |00 il e et
HH:MM
elements * b
Filter:
IAII j Add wariable |
—Walue selection ™ Erumerative
Yariahle LedEnum
TRUE
Schneider Electric | Industry Business | OF Ok I Cancel |




Dynamic Set filling Ul

Resources 7 x Strings | Visible [ Property defnition =
=3 Resources [Baselanguage] 1 |ID_EveAlarm  @PLC.EVE_Alarm _ _
[]-Az Fonts —“ariahle selactian
o B Bitmaps 2 |ID_DIL2Alarm  @PLC.DILZ @PLCDetGtwy_1_ETH_PI  @PLC.DOL3 @PLC FullScaleMin_Al3
--abe String table - @PLC. 4 @PLC DetGtwy_3_ETH_PI @PLC.OOLS @PLC FullScalehin_Al5
E-£# Enumeratives 4 |ID_DIL4Alarm @PLC.DIL4 v (@PLC DefGiwy_4_ETH_PI @FLC.DOLE @PLCFullScaleMin_AlG
o™ Tmaqe lists (@PLC Differentiation @FLCDOL? (@PLC Gain_10%_AI3
%t Imag @PLC.DILT @PLC.EnableDHCP_ETH_Pl  @PLC.Gain_10v_Al4
E-E: Sets @PLCDIL? @PLCEVE_Alam (@PLC. Gain_10v_AI5
| SetParName (@PLC.DIL3 @PLC.FDI_counter @PLC Gain_10Y_AlB
(@FLC.DILY @PLCFOI_frequency (@FLC.Gain_10v_A01
% SetParValue @PLCDILS @PLCFD|_reset_counter @PLC. Gain_10V_AQ2
iy @PLCDILG BPLCFDI_value @PLC Gain_10v_AD3
@PLC.DIL? @PLCFullScaletax_A13 @PLC Gain_10v_AD4
: @PLCDILS BPLCFullScaletax_Ald @PLC Gain_10v_ADE
"2 Project’, 4 Resources (@PLC.DOLT @PLCFullScaletax_Al @PLC Gain_5v_Al3
@PLCDOLZ @PLCFullScaletax_AlR {@PLC Gain_&v_Al
o L 3
Filter:
All j Adid variakle |
—“alue selection

)% | Cancel

Note: the item is displayed only

if Visible field is TRUE

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh 249



Set Objects...

Ul

Project 2 X [ 5 saobjeas (=)o ==

B e

o o
. o o
=8 HMI Project A S Sttt et ist ot tat Sl Sttt st ist et st S tal Sttt ettt ist o lal Sl St ettt siatatoseuiatoseut

=5 Pages

-2 DynamicSetObjects
E Script

ﬁ Main

w-[[2 TextObjects
i-[/3 EditObjects
w-[[& ImageObjects
SRI=} SetObjects|
- [_1 Local variables

...... ;? Local procedures
{5 Messages

[-_7 Global variables

..... # Global procedures

Properties o=
Properies | 4 Euentsl «|»
¥Pos 5
'fPos 21
Mame String_4
et #SetParlame(D) |
Fort EWP2Z_fxB
Backaground colar
Text color B

L
Properties o=

& Propertas | # Everts | 4] ¥

\E Prﬂject_/ég Fles-:uurces//

Note: The number of elements of the sets shown in the same page
should be equal

Syntax:

String:

#Setparname(0), #Setparname(l), ..., #Setparname(element x page -1)
Variant:
#Setparvalue(0), #Setparvalue(0), ..., #Setparvalue(element x page -1)
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¥FPos L4
"t Posg n 35
N_ame 4 String 5

Text H5etParMame(1)
Fort EWP2Z_6xB
Baclkground color

Text calor .

Sel. background B

Sel. foreground .
Appearance Flat

Border points 0

Barder colar .
Mumber of chars 13
Mignment Left
Refresh FALSE
Select FALSE
Visible TRUE
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Set Objects... Ol

(o e e e e e e e e e e N | propertles q‘ x |
:00.0.0.0.0.0.0.0.0.000.0.°.°.°.0.°.°.°.0.O.O.0.0.000.0.°.°.°.0.°.°.°.0.O.O.0.0.O.O.0.0.’.’.0.0.’.0.0.O.O.0.0.O.O.0.0.’.’.0.0.’.’.0.0.’.’.0.0.’.0.0.’.’.0.0.’.’.’.’.’.’.’.’.’.’.’..... Prgpe r‘t|es | y Eventsl e- D|:||:| A” | L
¥ Pos 50 J Properties
fPos 21 | Froperties | # Eventsl e Du:u:|
Mame Edit_& ke an
Appearance Flat _ ans "
Font EWP2_6i8 o8
| [Name Edit_7
Background color _ At
Text colar . Appearance
| |Fort EWP2_&xB
Sel. background B
| |Background color
5el. foreground et col .
Border paints 0 ool bm ::r q .
EBorder color B _ SEI.f = gmu;
. MNumber of chars [ _ E!Er;j umgzun 0
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo:‘:‘:‘:’:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘:‘: Format . 1d - EDrder DD: s .
Alignment Right erder catar
. b ooess B | [Mumber of chars [
Syntax Variant: :  |Format %1
Selection order 3 m " Richt
#Setparvalue(0), #Setparvalue(0), ..., Variable #SetParvalue(l) ﬁ'f“f“e Hf'w
Cess
- Diat INT
#Setparvalue(element x page -1) 2 type e cloction order P
Low lmit 150 Variabl #SetParValue(1
High limi 200 arable arValue(1) ]
. . . Asresh TAUE Data type INT
- Size the text dimension based on the res T * G
. . Visible TRUE S
.Iongest string to b.e displayed e cloctable TRUE ::thh:ﬂ - iug
- Size the Edit dimension base on the Label V_LTS RUE
- - - - | ISI E
biggest digits to be displayed ™ lselectable TRUE
Label
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Set/Objects/Page x out of Y

54 SetObjects B>

o e e S S S e

>

L

”
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
[
[
e
e
e
e
e
e
e
e
e
e
e
e
e
o

N
]

0:00000000000000000000000000000000000000000000000000000000000000000000000000000000000000

et

SetrFolnt:

Data type will be define automatically as soon
as variable recognized, if not there is a mistake
in the variable name.

1. $ Paglndex=Current Page Number

2. $PagNumber= Total pages number
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Properties ! x|
Properties | # Evental e DDCI All | A
#Pos 55 J Properties
\Pos 4 _ Fropetties | F Eventsl el
M Edt 2
l|!'q:E::ITIE Hat_ [¥Pos 114
: Eﬁeamnce i | YPos 4
BD' ) . . - | |Name Edit_1
T:; gn_l".uun calar |Appearance Flat
o bm f;:r ; . | |Fort EWPZ_&xB
el. baclkagroun | |Backaoround calar .
Sel. foreground
- - 0 | |Tent color
Bnrder pD: 3 . ' 15el. background .
order color | |5l foreground
Mumber of chars 2 i
il iy | |Border points o
;""" ; Fich | |Barder color .
FU;Q"'”"E HS | |Number of chars 2
- ;3':5 y 5 | [Format e
E?bium - SPagindex ) [ ome -
Daalt'la = |_||:.I?I'n = ] |Mooess RO
B Ell.t'."ze - | |5election order 1
: "':I :'T' rt X \W\ariable SPagMumber
Igh lim WData type UINT
Refresh TRUE —
| Lo limit -
isible TRUE igh limi
S FALSE | High limit -
L:bel able | IRefresh TRUE
& | |Visible TRUE
Selectable FALSE
Label

zoZ



Dynamic Set Objects

o

Project

=8 HMI Project
E@‘ Pages

Properties

Dynamic5etObjects

i] Local variables

...... # Local procedures
= Script

Main

TextObjects

= EditObjects

= ImageObjects

= SetObjects

...... [_7 Local variables

m

...... # Local procedures

@ Messages
-_] Global variables -

03 Project .ﬂ Resources
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e

ST
e
A,

e
5
o

T
i3
<

<
%
Sttt

T

o
-
Bt

o

o

.

Properties

.J;lx_

Properties

Properties l 4 Events] ¢ Du:u:]

ChiarDimi
CharDimY

Fonit

Background color
Teat color

Title bar

1
1

EWPZ_&16

Yes

.| Properties IF‘P
g pearance
Froperties ] # Events] ¢ Du:n::] All ] g Froperties ] # Events] € Locyper A
¥Pos 5 - [XPos 5
"fPos 21 N "fPos 35
N_ame String 4 N_ame String 5
Texd HSetAlarmMame(0) Texd HSetAlarmMame(1)
Font EWPZ_6xB Font EWPZ_6xB
Background color Background color
Text color B Text color B

Sel. background
Sel. foreground
Appearance
Border points
Border calar
Mumber of chars
Alignment
Refresh

Select

Flat
0

|
19
Left
FALSE
FALSE

isible

@PLC.EVE_Aam

Sel. background

Sel. foreground

|
Flat 4

Appearance

Border points 0

Border color B

Mumber of chars 15

Alignment Left

Refresh FALSE

Select EALSE
[‘-.-"lsil:ule @PLC.DILZ

r

Flat

Page border Mo
-ql:aptinn ID ﬁsm '
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Maximum number of charachters Ul

Properties a X|
Properties | # Events| € Doc| @ Al |
*Pos b
"fPos 21
MName String 4
Texd H5etParName(l)
Font EWPZ_6xB
Baclkground color
Text color .
Sel. background [ ]
Sel. foreground B
Appearance Flat
Border paints 0
Barder colar
' Number of chars
Mlignment Left
Refresh FALSE
Select FALSE
Visible TRUE

Number of Chars:
If you do not resize the related window will be 0, and you might face with refresh problem.

It is possible to set it maximum 21 charachters (>21 Chars=> out of display)
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Set Objects/up & down arrows

Ul

51 SetObjects

o e e S S S S S e e
e,
:::o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o’o:

>

o
”
e
e
e
e
I
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
e
[
I
[
[
[
[
[
[
[

bt
L4 ©
[

Properties @ x Properties @ x
Properties ] g Eventgl 4 Properties ] g Eventgl 4 bl
¥Pos b ¥Pos 21

'fPos 43 'fPos 43

< Dim 13 < Dim 13

Y Dim 12 [t Dim 12

Mame Image_5 Mame Image_10
Appearance Flat Appearance Flat

Border points 1] Border points 1]

Border color ! Border color _.

Bitmap Bmpamowlp l Bitmap Bmpamow Diown
Baclkground image * Baclkground image *

Vizible TRUE Vizible TRUE

Style Docking Style Docking

BmparrowDown:

BmparrowUp:
Bmpauto:

. BmpCool 16*16:
EEEE?DDQL?$4 BmpGlobe 24*24;:
Bmpheat 1616 . Bmpheat 16*16:

Bmpamow Up
Bmpauto
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Script

Project o X
=8 HMI Project
=P Pages

H-[5 DynamicSetObjects

-7 Local variables
- # Local procedures

H-{ig Main

m-[[& TextObjects
3 EditObjects
= ImageObjects
= SetObjects
= TargetVars

5 Message

80 Messages
-] Global variables
[ 57 Global procedures

03 Project .-g Resources
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Global Variables To Be Defined Ul

Project b x|
E=-E8 HMI Project
Elﬁﬁ gs:ﬂpe rties Mame | Type Address Group Array Init value Attribute
DynamicSetObjects 1 |Counter UINT Auto Mo 0
E Script 2 |StanTimeoutTmr LIDINT Auto Mo 0
@ Main 3 | dummy LISINT Auto Mo 0
[E TextOhbjects 4 |uint_ret ﬂ LIMNT Auto Mo ]
i-([F EditObjects 5 | TimeOutCtd UDINT Auto No 0
{5 ImageObjects 6 |MessageEnable  BOOL Auto No FALSE
-2 SetObjects 7 | tmpBOOL BOOL Auta No FALSE
-2 TargetVars ———
#-{/= Message
EJ--@ Messages
B2 Global variables
-{ui| Counter
dummy Mame Type Address Group Array Initvalue r Attribute
[t/ MessageEnable 1 |Counter LINT Auto Mo 0
-jud| StartTimeoutTrmr 2 |StartTimeoutTmr LIDINT Auto Mo 0
@ TimeOutCtd 3 |dummy LISINT Auto Mo 0
-{t] tmpBOOL 4 |uint_ret UINT Auto No 0
S— i 5 | TimeQutCtd UDINT Auto Mo 0
- & |MessageEnable BOOL Auto [ FALSE
: 7 |[tmpBOOL BOOL Auto ﬁ No FALSE .
- ﬁ? Global procedures ~ & |SETPOINTMODBUS UINT Auto Mo 16384 \COMNSTANT 4

>

\E Prﬂject_/ég Fles-:uurces//
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Video GetParam() Video SetParam(

Scrift

)
Counter[ B Set
&

CLoc

Closex1868

- o x Mame | Type Array |Initva|ue| Description |
E" HMI Project 1 |ClLoc INT No 0

Properties

e-{i= DynamicSetOR a9 ™"« "Road Modbus Address SETPOINTMODBUS and copy into tmplINT *)

D.Sc”pt 0002 uint_ret:= Video_GetParam( 0, SETPOINIMODEUS, 0, 7tmplINT, tvIintel:
E| |:| Local vari
P tmpIHT = tmplIWT+10;

mtmpI

EI ocal procg H0 A (*® tmpIWT is written to Modbus Address SETPOINTMODEUR
______ ;; LocalSe IIIEIEI? uint_ret:= Video_SetParam( 0, IETPOINTMODEUS,

*)

0, ?tmpINT, tvInt J:

Properties

&' Froperties | 44 Eventg_l_

...... j? C|DSECDﬂd5CFIp

...... 5? AddlDegree

...... .. # SublDegree
- Main
E|"' TextObjects
-{f= EditObjects
-[fg ImageObjects
|- [f=] SetObjects °
;|... TargetVars
-2 Message
-0 Messages
&-_7 Global variables
- ;? Global procedures

\E Prﬂject_/ég Fles-:uurces//

parameter file Id, with address

tmpINT.
Video_SetParam() write tmpINT

{ oy R e O oy O ey O sy (O e |

Address mode

Modbus [l
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 Video_ GetParam() read and value from the

SETPOINTMODBUS. Result is copied into

Add Device |
Remove Device |

a8

45

16

16
Mame Button_7

ext/img +
election text.img + ]

Fort EWPZ2_6xB
Appearance Flat
Border points 1
Border color [ |
Background color
Selection border
Sel. background [ |
Selection arder 4
\isible TRUE
Transparent FALSE
Selection varable FALSE
Action Call
Action par Add1Degree
Mlignment E W‘
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Scrift

E||:| Local variables

II| Cloc

-1 ] tmpINT
= ﬁ? Local procedures

..... # LocalScript

..... j? CloseCondScript

EgrEE
----- ﬁ?
5[ Main D001 Y. (* Read Modbus Address SETPOINTMODBUS and copy into tmpINT *)

SETPOINTMODBUS. Result is copied into
tmpINT.
Video_SetParam() write tmpINT

uint_ret:= Video GetParam( 0, SETPOINTMODBUS, 0O, YtmpINT, tvInt ):

tmpIHT

i= tmpINT-10;

(* tmpINT is written to Modbus Address SETPOINTMODELILS #)

uint_ret:= Video_ SetParam( 0, SETPOINTMODBUS, 0O, YtmpINT, tvInt ):

q-£50 Messages
i-[_7 Global variables
- # Global procedures

\E Prﬂject_/ég Fles-:uurces//

+1....[51

I+

..... # AddlD

E

EEl"' TE?CI:GE}._] ects ThE
E| Edlth_] ECItS ooo2
w-[[= ImageObjects| g4
EE|"' SetObjects ooos
-2 TargetVars 0006
-2 Message oooz

Add Device |
Remove Device |

Address mode

Modbus [l
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. . Counter[ ©
Video GetParam() Video SetParam()ge_"
Project | o x Properties 7 x‘
E"_;ﬁm;:;?:d Properies | 4 EVEHTSM
PmPE*ﬁE;Emb, . e Video GetParam() read and value from the pPos 109
i~ P parameter file Id, with address Iree =

< Dim 16

Selection textimg -
Fant EWP2_6xB
Appearance Flat
Border paints 1
Barder colar [ |
Background color
Selection border
Sel. background [ |
Selection order &
\izible TRUE
Transparent FALSE
Selection varnable FALSE

ion Call

ion par Sub1Degree

lNignmerrt ﬁ Center
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Script: Video _SendEvent()

Scrift

Counter[ B Set
| E -EI
Closex1868 + || -

Project
=-E8 HMI Project

=-£5P Pages
&' Properties
&#-[[=2 DynamicSetObjects
== Seript
|:| Local variables
- # Local procedures
» # LocalScript

8 CloseCondScript

------ # AddlDegree

- [fg Main
Eﬂ"'[% TextOhbjects
5[ EditObjects
-2 ImageObjects
EE|"' SetObjects
-2 TargetVars
EEI"' Message
7-£50 Messages

i-_7] Global variables
- # Global procedures

\-\E Prﬂ-jectlﬂ F{esnurces_./

+1....[51

1

oooil

gooz

ooos

ooo4

o005

if Counter>1000 then

(#C1ose Current Page for Timeout #*)

dumnry - =Video SendEvent (kWM _EEY ,kEEY Longleft):

Counter := 0;
end 1f:

When counter is greater than 1000 the

script emulates a Long Left button press

using function Video_SendEvent().

Long Left action causes a page Close
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Actions

i

Local actions  Glohal actions

Key | Action

Enter Edit

Left PrevField
Right MextField
Up PrevField
Down MextField
LonglLeft Close
VE_F1 Close

Properties o x
Froperties | 7 Eventsl 4 | 3
¥Pos 6

'fPos 45

< Dim 65

' Dim 16

MName Button_&
Textimg Close=1000
election text.im Cloge:1

Fort EWPZ_6xB
Appearance Flat

Border paints 1

Border color B

Background color

Selection border

5el. background .

Selection arder 3

Visible TRUE
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o=
Pages Events 3=
e —
Properties 7 X|
OnlLoad LD:'IIPEHies # Ewvents |t—. Du:u:l All |
OnDeactivated b Urlosd
OnUnload Onicivae
OnACt|Vate g:g::twate
OnTimer

Event

Description

OnlLoad

On loading this page, i.e. when calling from parent page.

OnUnload

On closing this page, when the page returns and the parent
page will be restored.

OnDeactivate

On calling a child page and the current page is no more active.
This event does not exist in main page.

OnActivate

When the previous opened child page will be closed. This event
does not appear in leaf page, i.e in the pages which do not call
child pages.

OnDraw

When the page starts drawing all the objects. The page has just
drawn border, background, and title.

OnTimer

Asynchronous event. The user can link a procedure and it will be
executed cyclically.
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Pages Events

o

iject

=28 HMI Project

= ﬁﬁ F'ages.

_ Properties

. (2 DynamicSetObjects

E|. Script

#-(_] Local variables

5 & Local pru:uceu:lure
¢ [
...... j? CloseCondScr
------ j? AddlDegree
...... .. # SublDegree

. ﬁ Main

. . TextObjects

. EditObjects

‘= ImageUbjects

SetObjects

TargetVars

m-[[g Message

-0 Messages

-7 Global variables

- ﬁ' Global procedures

[, Project / 4 Resources

clase}1aaa\

oooil CLloe 1= CLooc+l:

gooz !

ooo3
Event: CLoc counts the number of times

Script page is displayed
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Properties i
Properties ] # Events] @M
CharDim:¥ 1

CharDim' 1

Fort EWPZ_6x8
Baclkground color

Text color .

Title bar Yes “
Page barder No

Caption ID_Seript
Appearance Flat
‘Prnperties i

OnlLoad

Froperties

7 Event |

On Unload

OnActivate

nDeactivate
n Draw

n Timer
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Global On Timer Script Ui

i '
Pages properties u

General I System options I Language selection  Global OnTimer |

E1-E8 HMI Project
=-£P Pages

E""E DynamicSetObjects |:| Global variables

—ZI--- Seript I _I B~ # Global procedures
=[] Local variables - F m

-[T] Cloc . # Nuliscript

=8 HMI Project
+-#50 Pages

Global OnTimer event for all pages

Ml

1] tmpINT

- # Local procedures \E Project/@ F{esnurces/

..... # LocalScript
..... _5? CloseCondScript I
----- # AddlDegree
..... # SublDegree
&g Main

[] TextObjects

[ EditObjects
E
E

r-[f= ImageObjects

-[[= SetObjects oK I Cancel Help
@ Messages L —
H-[_] Global variables

- f Global procedures Note:

\EE Project/@ F{esnurces//

Global On Timer always runs in background
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Global On Timer Script — Page Timeout Ul

Project

=8 HMI Project
@‘ Pages
@ Messages
|:| Global variables

= ﬁ? Global procedures
8 GlobalScript
fo #F NullScript

\E Prﬂject_/(ﬂ Fles-:uurces//

Force a page close if no button

has been pressed for 20sec

Actions 1]
Local actions §Global actions

Key Action

Enter Edit

Left PrevField
Right MextField
Up PrevField
Down MextField
LonglLeft Close
VE_F1 Close

ooo1

aooz

aoos

aoo4

aoos

aooe

aooy

aoos

aoos

ao1iao

o011

o012

ao013

0014

o015

0016

ao17

oo1s

a0l

aozao

0021

anzz

a0z3

0024

a0z5

a0ze

anz7

o0Zs

aozs

ao3ad

o031

o032

o033

0034

o035

o036

ao37¥

o03s

ao3s

IF (svsKeyPressed AND 2)=0 AND sysKeyPressed<:>0 THEM

(# & keyv has been pressed and not vet detected =)
StartTimeoutTmr := sysTimer:

EWD_IF:

IF (sveTimer-StartTimecutTmr) > Z0000 THEMW

(#Close Current Page for Timeout =)
durnmy : =Video_SendEvent (kWwh_EEY ,LEEY VE_F1):

StartTimeoutTmr := svsTimer;
END_IF:
(* Haise the second hit 1in order to detect new key press *®

(* In this wayv sysKeyPressed can be used also by other scripts #)

sEevPressed = sysKeyPressed 0OR 2

(* ______________________________________________________________ *j
(* Seconds to next timeout event [sec-10] *®)
(* —————————————————————————————————————————————————————————————— *)
TimeOutCtd := (Z0000-(svsTimer-StartTimeoutTme) )-100;

(* ______________________________________________________________ *j
SR g *j
* Counter used 1n Script Page *®

F Counter<10000 THEHW
Counter := Counter + 1;
END_IF:

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh 264



Global On Timer Script — Page Timeout Ul

=-E8 HMI Project
@ Pages
@ Messages
[:| Global variables
- # Global procedures

- GlobalScript Global actions |
- I Key Action [ Link
i) PFDJE‘—'B@ Resources VK_F1 |[:a|| = | NullScript
aoo1 Counter:=Counter; OpenPage
aooz Close
MextField
. FrevField
Script can not be empty Edit
1| m | b

Main Page can‘t be closed:

Global actions is bypassed by
local ones
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Progress Bar

crifFt

Closex1868 +

S OB —
o x| |y

(i)

| ¥

Properties o x
Properies ] #Z Events l 4
¥Fos 7

'fPos 16

X Dhim 116

' Chim 4

MName Progress_5
Appearance Flat

Border points 1

Border color B

Bar color .

Background color

Visible TRUE

Befresh tigger IEUE
[F'n:ugress varable Counter

Ciata type UINT

Low limit 0

High limit 10000

CDriertation Harizontal
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Property definition

Yariahle selection

(BFLC.sysClock_dayweek
(BPLC.sysClock_Erar

(BFLC sysClock_hours

(@PLC sysClock_minutes
(BFLC.sysClock_month
(BFLC. sysClock_secands
(BPLC sysClock_year

(@PLC sysClockSet_daymonth
BFLC. sysClockSet_dayweek
(BFLC.sysClockSet_hours
(BFLC sysClockSet_minutes
(@PLC sysClockSet_month
(BFLC sysClockSet_seconds
@PLC.sysClockSet_Upload
(@PLC.sysClockSet_vear

4

Filter:

EFLC Temp_lUM
Cloc

Counter

dumrmy
MessageEnable

TirmeOutCtd

uint_ret

SETFOINTRODBUS

StarTimeoutTmr
sysBacklight

sysCurrentSelectedPosition

syskewPressed
sysLanglD
sysLocalleds
syshd Sk
sysTimer
sysWER

Al -

Yalue selection

LI

Mone

o]

Cancel
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Messages...

Ul

Project

E||:| Local variables

II| Counter

El # Local procedures

=1-£5) UpLim
=] Local variables
E II| Counter

= # Local procedures

-[_] Gleobal variables
- j? Global procedures

\'\E Praj Eft_/ég REEDLIFI:EE-_//

T X % pnopened

aool

gooz

aoaos

aoo4

aoas

aooe

aoay

aoaos

aoos

Counter :=

Counter+l;

if Counter:>15 then

|Pmp|:rt'||5 X
Froperties | ¥# Eventsl ¢ Du:u:l .-’-'-.III
[Msgq ID 1 B
< Dim 106

' Dim a0

¥Pos 12

"fPos 15

CharDim 1

CharDim 1 3
Font EWPZ_x16

Background color B

Text color

Title: bar No

Page border Yes T
Caption e

F

dummy : =¥ideo_SendEvent (kWM_EEY ,kEEY WVE_F1);
Counter:=0;

end if;

Message can be opened from every page but it can‘t have child page

Message is identified by its Msg ID

Message can be opened using Video _SendEvent( kWM_MSG, MsgID )
Msg ID 101-102 are automatically opened with low/up range error
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... Message U1

AbABMNODESTATUS F | sysHmI_Messag i =vs5TREXT
SETRUCTIMPULSECOUNTER I svsHT TP_Authentication T cvsSTRINGIoIMNT
& svsanswerDelavincTime I cvsHTTF_ListahleFilesExt & swsTFTF_Enahling
& =vsA0as00 & = INT_TO_STRING I =vsUART_gethuff
& =v=Bridge T =v=FluginRelay & == UART init

& =vsClockirite T =sPwmDO T = sUART puthuff
7 =v:DataPush_FReset T =v=5etDl_SamplingMode T =="WD_Background
& =vsDataPush_Start & =vs5MTP_Reset 7 ='WD _Timed

7 =vsDNS_GetlpByMame T == 5 TP_SendEmail T =vsWriteParBOOL
& svsDMNS_Feset I svsSTRCAT & svsWriteParBEYTE
& svsExecutionPassword & svsSTREQU T cvsWrite ParDINT

' 1 | P

| 4] » [\ Operatar and standard blocks } Targetvarisbles ) Targethlocks { basic } FS_IEC [

p
m View object properties

Name: sysHmi_Message
Type: Function

Return Value: BOOL

Language Type:

Description:

Open a Message window an display.
The function return a BOOL which could have the following meanings:
TRUE = Command accepted.
FALSE = Error entering id value or HMI not running or function called into task timed
Input:
Hame Type Description
id LISINT ser Message window 1D [1..99]
| Cloze
L A
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Testing Messages

Ul

Project 1 X
-8 HMI Project
E@ Pages
Properties
DynamicSetOhbjects
Script
@ Main
w-[[d TextObjects
w-{[= EditObjects
ImageObjects 5 . n
o SeObjects Timeout.:
TargetVars
& e
=-[_] Lecal variables
- LJtH] DILL loc
E| j? Local procedures
.. & OnTimer
{50 Messages A
#-(_] Global variables ool uint_ret:= Video GetParam( 0, 5192, 0, YtmpBOOL, tvBool
ooozZ
] j? Global procedures THEE
[ Project | 4 Resources /| 0004 IF HOT {tmpBOOLY AWD DIL1 lac THEHW
- 0005 (* Open Message window with msgid=1 *)
noog uint_ret:=Video_SendEvent | kWM M3IG, 1 );
aooy END_TF:
aoosg
aoog DIL1 loz := tmpBOOL;
aoiad
oo11
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Arcess
Selection order
Variable

Data type

Low limit

High limit
Refresh

Visible
Selectable

Access
Selection order
Varable

Data type

Low limit

High limit
Refrash

isible

Selectable

RW

1

EFLC. SetPoint
INT

150

300

FALSE

TRUE

TRUE

RW

2
TimeOutCid
UDINT

*

-

TRUE
TRUE
FALSE
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Target Vars TR

Project o ox
B @ Pages -
----- &' Properties
- [[= DynamicSetObjects
E Script
@ Main

[#-[[2 TextObjects
[ EditObjects
l [[= ImageObjects
-2 SetObjects

=B|=] TargetVars|

=- |:| Local variables
up_key
] dw_key
left_key
-t right_key
U] ok_key

-us| Key_Code
= f Local procedures

------ # KeyDecode
-2 Message

]@ Messages
#-[_] Global variables
[ j? Global procedures

3 Project .-g Resources

m

(|
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Target Vars: sysKeyPressed

ool (*
= = oooz svsEevPressed
Project o = PH}JECI o x 0003
=-E8 HMI Project =8 HMI Project 0004 EEY_MULL = 0x00000000
e 5 Pages = @ Pages 0005 EEY_UP = 0z00100001
" p 0006 EEY_OK = 0x00200001
e P ties BN i i i _
ropemE g Properties 0007 KEY RIGHT - 0x00800001
DynamicSetObjects . E DynamicsetObjects 0008 EEY TOWH = Ozxoloooooi
B2 Script [ Seript 0009 EEY_LEFT = 0z02000001
w1 Main w- [ Main 0010 KEY_UP_LONG = 0xB80100001
53-8 TextObjects i1 [iF TextObjects 0011 EEY_OF_LONG - 0z80200001
2 EditObjects . [ EditObjects 0012 EEY_RIGHT_LONG = 0zB0800001
S Jee Jec 0013 KEY_DOWH_LONG = 0x81000001
&l-{i5 ImageObjects {5 ImageObjects 0014 KEY_LEFT_LONG = 0xB82000001
=[S SetObjects -2 SetObjects 0015, =)
' =-{= TargetVars = |E Target‘u‘ars ggig
~ Brd tocalvariables DE‘ 0018  up_key .= (sysKeyPressed AND 16#00100000) <>0;
E- 5? Local procedures ] up_key 0019 ok key := (sysKeyPressed AND 16#00200000) <»0;
' ¥ 4 K=yDecode [t dw_key 0020 right_kev = (svsKevPressed AMND 16#00800000% <»0;
. . Message U] left_key o021 dw_loenys i= (svsFevPressed AWND 16#01000000% <x0:
Eﬂ@h’lessages [t right_key nozz left_key = (sysKevPressed AND 1e#0z000000% <>0:
Global variabl k_k 0023
- Global variables ~{t] ok key 0024 IF (sysKeyPressed AND 16#800000003) <>0 THEM
& # Global procedures Jug| Key_Code 0025
& # Local procedures 0026 Fey_Code := b6*TO_USINT (up_kev)+
Project Resources &-|[5 Message 0027 7*TO_USINT (ok_key)+
03 Project (45 ﬁ[ﬁssa Esg 0028 B*TO_USINT (right_key)+
- ges 0029 9*T0_USINT (dw_kev )+
(-] Global variables 0030 10*TO_USINT (left_key):
EJ---F Global procedures 0031
0032 FELSE
: 0033
(2 Project ( 4 Resources 0034 Key_Code := TO_USINT (up_key)+
0035 2+T0_USINT (ok_key)+
0036 I*TO_USINT (right_key )+
0037 4*T0_USINT (dw_key)+
0038 S*TO_USINT(left key):
0039
Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh 0040 EWMD_IF:
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Target Vars

@ Enumeratives - [BacklightEnum] E@
Value | Description |

0 Off

1 On

2 Bink “

3 Timed 4

4 Timed Run
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1.

sysCurrentSelectedPosition

changed value based on the current
selected object

sysTimer works as in Ap

Key Code (see previous slide)
sysBackLight

sysMSK is the firmware mask
sysVER is the firmware version

£# Enumeratives - [KeyCodeEnum] E'

2.
3.
4.
5
6

]

1

2

3

4

5

G

7

g

4

10

Value | Drescription
Maone
Up

Ok
Right
Down
Left
L-Up
L-Ok
L-Right
L-Down
L-Left
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Remember to align Ap Ul and Co projects

e “Recompile all’'the Application Project

| |k B bol m 2080 0 F @ BRE| Ldd

e Compile the User Interface project

- seavedaue e

e Build the Connection project in order to align it to the linked Ap and Ul project

g [D&H 2857
Co pgm |
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Open Free Studio Device

g
[De |

EE FreeEvolution EVD_1

-8 BIOS parameters

Eﬂ"'ﬁ All parameters

..... [ 17O Values

..... ﬁ Dip Switch Values

..... 7 Led & Backlight Values
..... ﬂ Systern Clock Values
----- ﬁ Protection Password
=8 Application

=8 PLC

- Cfg files

----- ﬁf,‘l Recipes

8 o e coN- B S Corncier

File Edit View |Tools| Options

Help

Dw | Build
‘ Import EDS

Project

Run ModbusCustomEditor

Hf

EE FreeEvoluti
----- PLC

- AE) HMI
@ HMI Remote

E]-¢AN CANopen
Expansion EVE_1
][5 Keyboard EVK_1
B, RS485

=28 Plugins

Open with Free Studic Device

HMI Configuration

General

®) From Project J From Catalog

Use remote project

HMI Project: |HMI\HML.PATX

Browse...

Reload device list |

MName | 1D

Protocal Address

FreeEvolution 423 Configuration

Baud rate:

—General

Name: |FreeEvo|ut'or| EVD

File version: | 423,18 ﬁ
— Communication

Protoccl: | ModbusTCP %

Address: | 10,0.0.100

D Disable communication
Port: | TCPIP:502

1.Tools» Open with free
Studio Device
2. Define settings

3. Connect to the EVD
4. Download all

4

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh

e =T



Upload HMI from EVD to EVK...

In the BIOS Menu of EVK (Long press of down + left if a HMI is already
loaded).

<liL<ll

In order to run HMI:
1. Select HMI Manage
2. upload
3. Press OK to confirm
4. Press to run HMI
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Upload HMI from EVD to EVK...
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Chapter 18

Evolution USB

Goal:
- DownlLoad/UpLoad via USB
- Retain variable configuration

Schneider



USB device (PC «»target)

Type A USB (HOST). Used to connect a standard USB to download the application/BIOS.
Type B mini USB (DEVICE). Used to connect FREE Evolution to a PC or third party device

via mini A/B USB cable to up/download the application, files or documentation. This can be
done from a PC or other device.

CASE 1

USB Host
USB=> < FREE

CASE 2
USB device
PC=> <€ FREE

CASE 3
USB-RS485 /USB-CANOpen
ETHERNET + Plugin
PC=> €& FREE

B
B~ 5

RS485 mB &
[ty

USB Formated FAT32

Data downloading

direction 2 €
Parameter map v v
I[EC application v
HMI application v
Data file v v
BIOS v

Dt downoading 5|
Parameter map

IEC application v v
HMI application v v
Data file v v
BIOS

=
+ Plug-in ETH

P ection 0| > | €

Parameter map v v

IEC application v

HMI application v

Data file v v

BIOS v
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What Is inside Evolution Filesystem or USB ?

Inside both Evolution/USB Pen Drive:

PLCIEC.COD : Application binary file

HMIIEC.COD : User Interface binary file (not mandatory)
HMIREM.KBD : Remote User Interface binary file (not mandatory)
CONNEC.PAR : Master Connectivity settings (not mandatory)

Inside Evolution:

Webserver files
Logging file
Others...

Inside USB Pen Drive:
PARAM.DAT (.RAW) : Parameter Map file
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Parameter map file

PARAM.DAT file includes a set of Evolution BIOS& IEC parameter values.

PARAM.DAT can be renamed as PARAM.raw in order to skip parameters’
range limit check (used in case of par limited by other pars).

PARAM.DAT file can be created via IEC code using the target var
(see next slides)

PARAM.DAT (.RAW) can be manually created/modified in order to contain
even a subset of the full map.
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Use USB host from IEC code

- Upload an application from the pen drive to Evolution
- Upload/Download a parameter map from evolution to the pen

drive.

sysUSBCommand is the system command
to upload/download to/from USB-Host:

7 = load PARAM.BIN from USBH

8 = load PLCIEC.COD from USBH

9 = load HMIIEC.COD from USBH
10 = load PARAM.DAT from USBH
11 = save PARAM.DAT to USBH

12 =load CONNEC.PAR from USBH
13 =load HMIREM.KBD from USBH

[(dan alog |nputs
[a og Dutputs
& Drigital [nputs
] Drigital Outputs
(A Dip Switch
G

EEFPROM ima...
purpoze D ata Blocks rameters im...

atus

I1SB-Hozt handling

14 = save sysUsbFileName file to USBH, file name can be name. ext or *.ext
15 = load sysUsbFileName file from USBH, file name can be name.ext or *.ext
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Automatic Upload via USB pen drive

Uploading automatically an application via USB pen drive
e Copy into a pen drive the COD/PAR/DAT files
e Edit an UPLOAD.TXT file containing the list of the files to be uploaded

Note. PARAM.DAT (.RAW) file can be uploaded only if FREE Evolution has
been rebooted with related application, therefore PARAM.DAT (.RAW) cannot
be uploaded at the same time of PLCIEC.COD

The upload file can have a prefix from 00 to 15, for example O3UPLOAD.TXT:
« Copy into a pen drive the UPLOAD.TXT (O3BUPLOAD.TXT) files as well

Files with numeric prefix are uploaded only if the Evolution dip-switches
match the prefix; in this way it is possible to store on the same USB pen
drive one or more Evolution applications.
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USB-LED status during upload

The upload process starts when the pen drive is plugged and can be monitored
through the led status which, during the upload process, are controlled directly by
Evolution bios.

The process results which will switch on the red led are the ones related to a value of
sysUsbStatus>1.

After the process, Evolution must be restarted in order to run the new application.
File PARAM.DAT is uploaded by an Evolution only if the Bios Mask and Par_POLI7 of
the Evolution that has generated the PARAM.DAT are the same as the destination
Evolution.

The parameters’ map update does not require to switch off Evolution.

Upload

Blinking 2 seconds  Failed

EUOW O ndewsy

GREEN Blinking Completed successfully
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Firmware Update By USB

How To Update:

e Copy the relevant .bin file into a USB pen drive (e.g. msk423 18.bin)
 Connect USB pen drive to Evolution

* Firmware will be downloaded into Evolution

 Yellow LED will blink during download.

« Remove USB pen drive as soon as Yellow LED will switch off

* Evolution will automatically reset and will reboot

BIOS are available @<C:\Programs>\Eliwell\free Studio\Catalog\FreeEvolution\<firmware>
<firmware> = msk423 for EVD, msk477 for EVC.

Please Note: a SYSTEM FAULT message will appear - DO NOT CONSIDER -
BIOS upgrade has been completed successfully

Note: Evolution make a filter based on the filename in order to prevent user mistakes
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Using the USB Device - Adding library

3 PLC - Eliwell Free Studio Application - C: ( Project library fst =N
File Edit View | Project | On-line Debug Window Tools Deve
(g [ o New object C MName Link Add
e S 4 |3 B basic chprograrm files (x84 eliwell\free studi...
s | Femove
o) il -
EI-- FLC Project
w3 Programs | ; : ' % Windows (C:) » Program Files (x86) » Eliwell » free Studic » Catalog » FreeEvolution » PLC
&£ Function bl PLC Object properties Alt+
""" (3 Functions : § | T Bunse rProject library list §1
obal sha| | _ .
" Tasks Recompile aIIl | Mame Link Acid
Generate redistributable source module basic chprogram files (BB eliwell\free studi...
Import objsct from ibrany / CAProgram Files (x86)\Eliwelllfree Stu...
'
|=E| Library manager
2 Refresh all libraries
= ,
Riefresh cument tanget
Options...
& =5 F_CLOSE & sys FA_READ IMPORTANT NOTE:
& =vs_F_EOF &=y _FA_WRITE o c c
G e F FILELENGTH & cya PM_READ . USB Device is disabled by default
Weys FREMOVE T sys PM WRITE . Do not forget: safe to remove the target
& svs F_ROPEN sys_|ISBO_Command .
i sys_F_WOPEN | sys_USBD_Status / . Do not access Evolution through USB
sys_F_WOPEMNA v . - - . .
WeysF device meanwhile any application is
4 | » [\ Operator and standard blocks ), Targetwvariables ) Targethlocks ), basic ) FS_IEC accessing Evolution filesystem
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Enable/Disable PC host access to file System Function

P]

-
m View object properties

2]

MName: sys_USBD_Command ]“

Type: Function

Return Value: USINT

Language Type:

>

(Descripticn:
Enable/disable PC host access to File System.

The function return a USINT which could have the following meanings:
Command accepted.

0 =
1 = Command executed but failed.
2 = Command code non valid.
\ 3 = Command not executed, function called into tasktimedJ
Input:
Hame Type [ Description
cmd LISINT anmmand: O=disable, 1=enable f

Close
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PC host connection status function T

-
m View ocbject properties

[ Name: sys_USBD_Status ]ﬂ

Type: Function

[ Return Value: USINT ﬁ

Language Type:

Description: )
PC host connection status.
The function return a USINT which could have the following meanings:
] = USEB device Disconnected.
1 = IJSB device Connected.
2 = USE device Suspended.
3 = Command not executed, function called into tasktimey
Input:
Hame Type Description
dummy USINT Dummy input vA
I Cloge I
L% &
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USB application download workflow "

-

l Cfg_Node name.par @ project root

Create Text file as shown ‘

Rename it as CONNEC:PAR Copy them to the USB stick

Project name(PLC).bin @project root » PLC » Download

Rename it as PLCIEC.COD

.
7] 00UPLOAD xt... e o).

File Edit Format Wiew Help

O0OCONNEC. PAR -
O0PLCIEC.COD 3
OOHMIEC. COD

OOHMIREM. KBD 8

4 F|

Power cycle to apply them into the RAM

Project name(HMI).bin @project root » HMI » Download

Rename it as HMIIEC.COD

Project name(HMI).bin @project root » HMI » Download
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Rename it as HMIREM.KBD Note. : : _ :
Always use Capital letter in renaming TXT files
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USB data upload workflow... "Ap

EDIT MODE SOURCE OK CONMECTED “

rm View object properties gl
|

Library o x
d svsLocalDigitallnputsimpulse Counter[w| sysParameter
tf sysLocalDigitallnputsResetCounter [t sysPeripheralStatus

MName: sysUsbCommand

Type: UDINT

t| svsLocalDigital Outputs ud| sysTimer
. L] svsLocalDlipSwitch ud| sysTskBekExeTime
Address: %MD30.0 s sysLocalleds ud|sysTskTmdExeTime
o b |syshacAddress [ui| sysTskTmdScanTime
Description: | svshMbMBEuMNodePresence ud irnmand -
System command to upload/download tofrom USB-Host B syshdbbdFRtuMNodeStatus [=t] syslshFileMame
g - :nag Etgﬁ;é:anljwngﬂfm U?J%S:LH bt syshbt TopNodePresence [ui| sysUshParamDathdaxAddress
: oa ' rom P sy shdbhd TophodeStatus lui| syslUsbParamDathinAddress
9 = load HMIIEC.COD from USBH -
= load PA H ui| syshAsk ud|sysUsh Status
11 = save PARAM.DAT to LJSEIHi ‘ [ b
12 = load COMMEC PAR from USBEH : 1 :
13 : \oad HHIREM KED from USBH 4| v | Targetwvariables § Targetblocks ) basic ) FS_IEC [
14 = save syslisbFileMame file to LISBH, file name can be name.ext or *.ext
15 = load sysUsbFileMame file from LISBH, file name can be name.ext or *.ext
16 = load file syslsbFileMame from filesystem, file must have PARAM.DAT format and filename name.DAT or name. RAW
. Watch o x
1.Connect to the target via Ap —
: : | 6 | b | L e
2. Drag & drop sysUsbCommand into the watch window :
Symbaol Yalue  Type Location 6

3. Write value=11

SYSUSBCOMMAND UDINT  global
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...USB data upload workflow

#
View object properties

==

Name: sysUsbStatus
Type: UDINT

Address: %MD31.0

£¥

[ Description:
System status of operation on USBE-Host

0 = command comp.eted
\L 1 = command processin

255 = command failed

254 = file not present

253 = file too long

252 = LISBH not connected

251 = file not compatible

250 = some parameters fails

249 = write file failed

243 = apen file in write failed

To monitir the USB-Host status:

lui| syslUshParamDattaxsddress
lui| syslsbParamDattinAddress

w|sysFParametar
sysPeripheral Status

Drag & drop sysUsbStatus into the watch window
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ud|sysTimer ud s
ud| sy TskBokExeTime [ui] sysVER
ud|sysTskTmdExeTime [ui| Termp_LIt
ui| sysTskTmdScanTime
ud| svsUshCommand
st|syvslshFileMame
[ . m_ [+
4 | v [\ Operatar and standard blocks I Target variables | Targetblocks ) basic § FS_EC /
‘—W—
68>+ | v
Symbaol Yalue Type Location
— S5YSUSBSTATUS ] UDIMT lobal
B <\/SUSBCOMMAND UDINT
Watch ax
68 [0e) v
Symbol Value  Type Location
Close — SYSUSBSTATUS a UDIMNT  glohal
5 — SYSUSBCOMMAND 0 UDINT global
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Evolution - Retain Variables

L PLC - Eliwell Free S
File Edit View Project On-line Debug Window Tools Developer Help A RETAIN variable

BERE - ~ & B2A M4 0 SLI|EREERE D =p=R=R=alEl W=l ndicates that the
[ A DI -5 &% 0w AP O ) G B 6 0 3 e variables within the

S # X | Resources structuring elements are

e Tyl retentive, i.e. they keep
-2 Function blacks their value even after the
- Functions target device has been

D Glohal wariabl .

. D,qi;r?;:cf;am% - reset or switched off.
- Widuonatciaibs SYITIT AL

e __ MNew Mapped varable  Ctr+Shift+M ||.l..l..i - d a

i

<4
|
u

#-_1 Global shared
+-1E8 Tasks

Retain variable values
can be changed several
times without affecting
internal memory

Evolution supports
up to 100 DWORD
‘retain variables’

ensuring their data performance.

will not be lost after a
shutdown.

Note: RETAIN variables
cannot be displayed in
the Watch window
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F B’
Vanable addrezs ﬂ

Evolution - Retain Variableg .. #y=—

© Bit 1 Input
i A ) Byte (8 bif
Mapped vanable declaraticn M - B e © Output
) \ard (16 bif) ® Memary
Mame Fetainl “ Data type ODWORD C] @ Double word (32 hit)
Group l '] clee Mo C] Data block  Index
Data hlock b.D 102 [:] Suhindex 0 JS s— 10 0 L
m Chbject browser
LDC* IfC data block, Base addr. Size Unused : Objects filter L : i
v Backlight Status. 0=0f... *%0B3.0 1 1 | Name
Expansion Digital Inputs %0100 95 95 Programs Operatars Eﬁ?ﬁ
Expansion Digital Outputs 20X11.0 84 a4 "I Function Blocks T
Local ADC values AV B B Functions Stal ions
Local Analog Inputs alv1.0 B B ‘arighles Local varnah
Local Analog Outputs 0.0 B B [CUsertypes [¥|Basic types [TIREAL
Local Digital Inputs 000 i i [si]SINT
Lacal Digital Inputs Imp...  %MD55.0 g g Checkall | [ Checknone | (st STRING
ud|UDINT
. _ [ui] INT
Descriptian Other filters G| USINT
Name — * [WIWORD
[ Ol ] [ Cancel ] )
Location [AII vl
L%
Library [l -
» Set as variable address size DW (double Varsype (Al ”]
WORD) and data block 102.0.xx where xx=0,...99
4 L 3
l Cancel l [ Ok, ]
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Chapter 19

Documentation

Goal:

Creating document and exporting by Application, Device & User Interface as
report or as useing them by other products such as Vijeodesigner

Schneider

Schneider Electric



Application - Export to Excel... .

Resources o x
Configuration

EE FreeBEvolution EVD

FreeEvolution Configuration

=128 Modbus objects [ Open MW
£ EEPROM Parameters
B Status variables Lookin: |, ExportFitters - @ ¥ =&
% Enums I A : Date modified Type
""" 4 BIOS Parameters i = || Alarms_CSV.xslt 14/05/20141:59 PM XSLT File
EI Menus L Recent Places || Enurns_CSV.xsht 1470572014 1:59 PM XSLT File
e Setting Menu ' £ FieldVars CSV.xsit 14/05/2014 1:58 PM__ XSLT File
E—JE‘:—: /0 Mapping - || 10Mappings_CSV.xslt 14/05/2014 1:59 PM  XSLT File
E*I'-. Local Desktop || Menus_CSV.aslt 1470572014 1:59 PM XSLT File
...J§% Field = || Parameters_CSWxslt 14/05/2014 1:59 PM  XSLT File
& Alarms ” || StatusVariables_C5V.xsht 147052014 1:53 PM  X5LT File
B@ Web Site Libraries
.43 Exercise_Visualization
S.BA¢ BACnet Objects Eb!q
..... :: Device Computer
-.E4a Analog Value Objects -
a4 Binary Value Objects QE T o | “r
E Calendar Objects Network .‘
B Mutti State Value Objects File name: FieldVars_CSVxst -| [ open |
-9 Schedule Objects — Execution time Files of type: XSLT files = Cancel
----- B Motification Class Objects L |
Set execution time: |:| r
—Data export ]
Select XSLT export filter: | Browse |\ Export
v 4
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... EXport to Excel

rm Save As

L = _.' "
Recent Places u

R A

L

===

- Libraries Aidin Computer MNetwork Desktop
- Aliyarzade...
.

Desktop m Export succeeded

= o

et Launch fres ¥ Data export completed successfully

Studic
—

Computer

Network

Save as type: lCS‘u" files 'I I Cancel J
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Name Type In/Out  |Description
All_E INT in

DILE [BOOL |in

DI2_E BOOL in

DO1_E |BOOL out

DO2_E BOOL out
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User Interface - Documentation il

F'ru:upertiesl # Events € Doc | "i"'"|

T e ]

o B’
( Documentation u

Documentation correctly generated.

ﬁ Open documentation
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User Interface - Documentation 9

/' W Project HMI

= Sl | file:///C:/Electrical /Solution%%20Architect/Eliwell/Exercise/Thermostat_Exercise_EVD_HMI%20Rev.03/3/Thermostat_Exercise_EVD_HMI/HMI/HMLhtml
it Apps K Suggested Sites [l Imported From IE (210 unread) - aidin....

DI1OPENED

DI 1 Opened Msg ID 102 is special ID for Overrange USEI‘ Interface PI‘DjECt: H MI

Last update: 06/06/2014 - 16:41:24

LowLim

OUt Df range Msg ID 101 is special ID for Underrange Number of pages: 12

<< Languages:
- Italian

- BaseLanguage
Start page: Main

Project infos:

UpLim

Out of range
>>

DynamicSetObjects Counter ﬂ Set

CLoc | ¥ | ¥.Y)

Close>10080 +|| -
Eral -EUE FI].EI""I"'-I Progresses: 1

Msg ID 102 is special ID for Overrange Script

Scrirft

Dun.Set

Progress_5 Min: 0 Max: 10000 Var: Counter
Era2z2-DILZ2 Edits: 3
Edit_1 Min: = Max: = Var: Counter
v Cl Edit_3 Min: = Max: = Var: ClLoc
A ose Edit_8 Min: 150 Max: 300 Var: @PLC.SetPoint
| | 4
Edits: 2
Edit_1 Min: = Max: = Var: $PagNumber
Edit_2 Min: = Max: = Var: $Paglndex
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Device - Export to Text file... "Co

Project o Select a Table

PLC L

ElE FreeBvelution EVD

-8 BIOS parameters Analogue Inputs
Eﬂ All parameters
..... ﬁ Acknowledgement Address | Mame Value Um | Default | Min | Max | Description
_____ £ Calibration Al 15725  Temp_UM 0="C num 0="C 0 1 Unit of temperature measurement
..... ﬂ Calibration AQ 15726 Cfg_AI 2=NTC(103AT num 2=MNTC{103AT 0O 2 Type of analogue input Al
@« Analogue Inputs 15727 Cfg_AlZ 2=NTC(103AT num 2=NTC{103AT 0O 2 Type of analogue input Al2
----- ) Analogue Outputs V/1 15728  Cfg_MI3 3=4+20mA  num 3=4<20mA 0 ] Type of analogue inputAl3
----- [/ Rs485 On Board 15720 Cfg_Al4 3=4+20mA  num 3=4+20mA 0 8 Type of analogue input Al4
..... g ;::1:50; E':fars ] 15730 Cfg_AlS 3=4=20mA  num J3=4=20mA 0 3 Type of analogue input AlS
""" Hgin Fassive 15731 Cfg_Al 3=4-20mA  num 3=4:20mA 0 3 Type of analogue input Al
----- ﬁ CAMN Plugin Passive ] o i )
_____ ﬁ RS232 Plugin Passive 15736 FullScaleMin_al3 0 digit 0 -99499 9999 Firstvalue analogue input A3 scale
_____ @ Ethernet Plugin Passive 15737 FullscaleMax_Al2 1000 digit 1000 -99949 99949 Lastvalue analogue input Al3 scale
..... ﬁ Modem 15738 FullscaleMin_Al4 0 digit 0 -99849 89849 Firstvalue analogue input Al4 scale
..... ﬁ Display 16734 FullScaleMax_Al4 1000 digit 1000 -99499 99499 Lastvalue analogue input Al4 scale
----- ﬂ BAChet 15740 FullscaleMin_AlS 0 digit 0 -9999 2999 Firstvalue analogue input AlS scale
----- ) VO Values 15741  FullScaleMax_AI5 1000 digit 1000 -9999 9999 Lastvalue analogue input AlS scale
""" ﬂ Dip Switch 1"_r3|'-'E5 15742 FullScaleMin_Al6 0 digit 1] -9999 9999 Firstvalue analogue input AlG scale
""" ¥ ;Ed & B;‘L“"ihvt 1";3'”&5 15743 FullScaleMax_AI6 1000 digit 1000 0000 0000  Lastvalue analogue inputAlS scale
..... ot
) System Clock Values 15748  Calibration_A1 0 “CH0,°FM0 O 480 180 Analague inputAl1 differential
----- f] Protection Password ) ) ) i i
— 157449 Calibration_AlZ 0 *CMO0FFA0 0 =180 180 Analogue input Al2 differential
-8 Application
@ HMI 15750 Calibration_Al3 0 digit 0 -1000 1000 Analogue inputAl3 differential
@ HMI Remote 15751 Calibration_aAl4 0 digit 0 -1000 1000 Analogue inputAld differential
g Cfg files 15752 Calibration_AlS ] digit 0 -1000 1000 Analogue input Al differential
----- ﬁj Recipes 15753 Calibration_AlG ] digit 0 -1000 1000 Analogue input AlG differential
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Device - Export to Text file...

File Edit View |Parameters | Recipes Options Help

E Save As
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‘D@ |2 Readselected Ctrl+ Shift+R .
Savein: - e -
Project Write selected Ctrl Shift+W avein: | B Desktop s ¢y
i Thermostat_exe Write default values b r—, . e Y
E FreeEvolutic Refresh page e, _J )& 'lkl' &I{ 3 r
-] Expansion Ef rIi Ciim U : - . !
=@l Keyboard EV Select all Chrl+A - Libraries Aidin Computer  Metwork Desktop
=4 BIOS pan Read all device parameters . Aliyarzade...
: @’ All _ ) Desktop
B P Write all device parameters —
o A 7
g c Write all default values -
""" Libraries
i ﬁ D v Connected mode Launch free
s ﬁ B Auto refresh mode E:"E Studio
..... iﬂ Led & Computer
----- ﬁ Buzz Generate parameters for HI oy
""" ) HM Export to text file... QE
o diS LIRAT R
Metworl ﬁ
g -
| Exercise.TXT - Notepad [File ame- Exercise j
File Edit Format View Help J - Iﬁ
L5725, Temp_UM,0,num,0,0,1,unit of temperature measurL '
15726,cfg_A11,2,num,2,0,2,Type of analogue input AIl -
15727 ,cfg_AT2,2,num,2,0,2,Type of analogue input AIZ2
15728,cfg_AT13,3,num,3,0,8,Type of analogue input AI3
15729,cfg_AT4,3,num,3,0,8, Type of analogue input AI4
15730,Cfg_AI5,3,num,3,0,8,Type of analogue input AIS
15731 ,cfg_a16,3,num,3,0,8, Type of analogue input AIG
15736,Fullscalemin_aI3,0,diqit,0,-9999,9999 First value analogue input AI3 scale
15737 ,Fullscalemax_aI13,1000,digit,1000,-9999,9999,Last value analogue input AI3 scale
Th3g 11 o S Y T raa anna oa 3 3 . 3
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It's QUESTION TIME !!
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