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Chapter 1

Function Description

Goal:
Describe thermostat flow chart
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Thermostat states (function description)
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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 project "Ap
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Programming environment
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-[[1 Mapped variahles
-1 Constants

[ Retain variahles
=12 Glohal shared

7-1 Alarms

70 Mappings

7-_1 Parameters

7-1 Wariahles
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Programming Languages

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

ST _FBD

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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Therm OStat prog ram 1. Right click on the programs

2. New program

= Project | >~ Definitions | HEWU'CE‘*l

:-- Lesson01 Project
=I-(_1 Programs

- E] main
----- |_] Function blocks
(] Functions
—-(_] Global variables

5 ----- ] Automatic variables
(] Mapped variables
(] Constants

[ Retain variables
EI Tasks

4% Timed

EG Background

Language

LD

@28 J

Name

3. Select language

4. Name it

5. Assign it to the background or timer task
Note: The main (default) program can be
deleted if not used (Rename is possible,
Editting language is not possible).

Eliwell Free Studic Application

[

Thermostaf I

Task

il
T}'.pl.- - pmgrnm

a Mame - main

=% Delete the selected PLC Olbject ¥

L ves |

:3

Assign to

N
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Assoclating a program to a task

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. 5 ot o
- =
-- Modbus objects |
i‘M Pg
B Menu
lBEUOM apping
(8 Alarm
.4 Help
M Project’, «x Definitions', B Resources m wre
. 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

. 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).

A
L Start Execution
. Actual execution time, background task Background Task
: > Update

—» Display '

Period of

task timed

>
A >

Period

Execution time of task timzad

task Background

—>

\ 4

_$ Executed only after a Read Update Reaq Update Read L(;tha:ft Read Update
download Input Output  npyt Output  Input p Input Output

Period of
task background
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Assigning program to the task
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View FBD toolbar
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""" l:—_l Mapped variables [ View | Project On-line Debug Variables Window
""" E] go?s.tants' b | Toolbars E Main toolbar
""" etain varables Tool windows 4 E Status Bar
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New function block creation

=-E8 Thermostat New Project 1. R|ght Click

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

=3 Programs
... B8 Thermostat
=®==1Fu.nction blocks

----- 1 Functiong . . .
5[] Global variables 5. Double click on the Hysteresis to open the editor
----- 0 Automatic variables related to the selected language.

----- [ Mapped variahles
----- [ Constants . . i
----- (1 Retain variables Note: Try to create function if the block does not require

=@ Tasks static RAM, it will optimize the RAM usage

=+ Background
LSl Thermostat

..... & Boot New function block X
..... 8 Init
Language
L I FBD @ LD @ ST I SFC
Mame
Hysteresis|
[ e, ] ’ Cancel
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Insert record

il i B0 Lo m 5D D)0 F | G s [

Window Tools Developer Help

AEES R B aESS R it ¢ o g sl
T HE [ FAZE e nE] ) ) G 6 6F ) G E B | o B9 LD

i =| Resources

J Hysteresis * J'G Thermostat *

Analogue Input 1

Description

[ [ Obiject browser

Objects fiker

Prograrms

Funchons
‘Wanables
CUserypes

Check all

Operators

| Function Blocks

Exandand functions
Local vanables
¥ Basic types

] [ Chack none ]

Cither filkers
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Inside Hystersis FBD

Attribute

Analogue Input 1

Set point
A

Probe Alarm
Actuator

Crescription

Compile result is valid as soon

as FBD used in the program

Local variables
Class Pin Mame Type Array Initvalue
1 (VAR_INPUT ] Temperature INT Mo
2 VAR_INPUT 1 Setpoint IMNT Mo
3 VAR_INPUT 2 Differentiation INT Mo
4 VAR_DUTPUT 0 Alarm BOOL Mo
5 VAR_DUTPUT 1 Dutput BOOL Mo
ooo1 (*®* Hystersis FBED =)
aooz
o003 1f Temperature »= Setpoint + Differentiation then
aoo4 Output := TRIE;
ooos end_ 1if:
oo0e
oooy 1f Temperature < Zetpoint then Output
ooog end_ 1if:
oolid _ _ Data space:
o011 (* Probe disconnection detector ) | Fres data space:
ao1z
o013 1f Temperature = -32768 then
o014 Alarm := TRUE:
0015 glse Alarm := FALZE: 0 warnings, 0 errors.
o0le end_ 1if:
ao1vy
ao1g

ZF1E0h

B0k
BABh

(

[
(

188 EByte)

2 EBvte)
2 EBvte)

"N« | »|\ Build { Findin project | Debug ) Resources [
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FBD Iin Background

1. Double click on the Thermostat programt to

open the editor that is related to the program
_ 2.drag & drop
Project B x :
=-E8 Thermostat New Project 3. Name it
53 Programs 4. Add new network
-®@ Thermostat
=1-1 Function hlocks
=-[F Hysteresis
=-3[E Input variahles
.l | Differentiation
-[i] Setpaint
- wfi] Temerature
=-E3 Output varishles
-Jt| Alarm

..... [ Functions Ce _
=1 Global variables

----- [ Automatic variables . H].-‘EtElsls_-
----- [ Mapped variables o Hysteresis
----- [ Constants

----- 1 Retain variahles
=-E8 Tasks

Local variables

Mame Type Address Array Init value Attribute
1 |Hystersis_00 Hysteresis  Auto M

Drescription

oo

. . . . . . . . = Temerature Alarm
Drag & Drop R

= Differentiation

s
=43 Background T
g

[ — r
ﬂl BB == [
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Set password for written FB

i i e |
PLC - Eliwell Free Studio Application - Q\Eledﬁal\SolMion Archite, v (Ercise
L File Edit View Project On-line Debug Scheme V?'i?'b .T= File Edit View Project On-line Debug Scheme
BERvc BB AL M SR EEE BEE o~ iB2B ML %SRE
Bra s@BOoBe 1% &8 (1  BSAUESDBODE 1K 0T
: B X |5 Resources }F - 2 x | Resources
=@ PLC Project Local variables =-E8 M171 exercise Project :
3 Programs : Local variables
Ty -1 Programs :
; [:l Function blocks 2- [:I Funchon blocks
W Al cteresis 1_|Input_Temp ' W 1 |Hvsters
...... .13 Functions Edit source [:] Eunctia Edit source
- g g:oga; v:rlab View Function block properties 533 Global View Function block properties
= aos kz sharec Edit Function block properties -1 Global ik Furiction Block propeities
. . ' ”
Duplicate f“'f'd';"’ block Tasks Duplicate function block
Detete huclion bleck Delete function block
Export function block to library
Export function block to library
Copy (name) Cti+C
Copy (name) Ctd+C
| Copt
" B8 Project (o0 Definitiorremy | Decypt |

-

Get password

y r
u Get password

Password: |

Confirm password;:

T . =N

|

tttﬂ

Confin password: | |

Lo | [l ]

_Anical Training | April 2014 | Aid,_ o

Password:

You can prevent access
to your written codes

inside of FBD by cript.
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FBD toolbar...

|| {0 ) @) 19 e +4] -1 % | 9
MM

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

OFCO NEOT = ORI =
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Cross Reference il

mlag o~ iBR A B SRR RS DS B

“ 1. Find in project (cross reference)
rﬁrhdinpmject ] |

Findwhat: | |_|

Location [A.II [ Cancel ]

Filters

¥| Program ¥ Wariables [ Uzer Types
I Function blocks ¥ Description

S Funchon 4 Types

Bdatch whaole word onky

I Match case
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Compile/Build

w20 byl m L) L0 F SR RmE | L [d)

«

Output nox
Preparing for PLC application download .. done.

Downloading file C:sers~3ESA94552Thermostat Wew Thermostat MNew.cod .. completed.
Booting PLC application .. done.

0 warnings, 0 errors.

m

14| 1 3

« | [\ Build { Findin project ), Debug ), Resources [

Output o x

Generating program THERMOSTAT -
Generating program DISPLAYALARMLED

Generating program APPLICATIORMENLT

Generating unresolwved
abhorted.
ERMOSTAT [ 1ISFE:HYSTEREIES

_ 003 F0008: = > Invalid acc

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

m

| » [\ Build / Findin project ) Debug ) Fesources [
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Chapter 3

Resources

Goal:

Defining the resources:

- Assigning physical Input/output
- EEPROM parameters

- Status variables

- Menu definition and navigation

Schneider Electric

Schneider



Physical /O Mapping (Base Unit)...

Local I/0 Mapping
Resources o x
Configuration # Mame Variable Typ-e Description
EIE FreeSmart 1 AL Ambient_temperature INT AIL1 analogue input
L:_| Mﬂ‘dbus U‘b_iECtS 4 AlLE LKA Alls diidiuy
e EEPROM Parameters 3 JAL3 INT AIL3 analogue input
_____ B Statuc variahles 4 |AlL4 INT AlL4 analogue input
‘;E Enums 5 |AILS INT AIL5 analogue input
e BIOS Parameters 6 |DIL1 BOOL DIL1 digital input
..... Menu Prg 7 |DIL2 BOOL DIL2 digital input
e & |DIL3 BOOL DIL3 digital input 2. |/O Mapplng definition:
g3 |DIL4 BOOL DIL4 digital input
10 |DILS BOOL DILS digital input
_1L_DILE BOQ) ital] Local: Base I/O
..... 12 |DOL1 Otput_Heating BOOL DOL1 digital output . .
& Alarms 13 |[DOL2 Alarm BOOL DOL? digital output EXtend' EXpanSIOn
..€9 Help 14 |DOL3 BOOL DOL3 digital output Remote: Keyboard
15 |DOL4 BOOL DOL4 digital output
. = 16 |[DOL5S BOOL DOL5 digital output
|\ B Project), = Defini.. = 17 |DOL6 BOOL DOLS digital output
18 |AOL1 INT AOL1 analogue output
19 |ADL2 INT AQL2 analogue output
20 [AOQL3 INT AQL3 analogue output
21 |AOL4 INT AQL4 analogue output
ReS ources 22 |AOLS INT AQLS5 analogue output
23 |TCL1 INT TCL1 analogue output

I/O mapping

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

m Thermostat Exercise rev.l - Eliwell Free Studio Application - ChElectrical\Solution Architect\Eliwell\Exercise\ Thermostat Exercise\Restore\Thermostat Exercise
File Edit View Project On-line Debug Window Tools Developer Help

2@ ~ s 2@nswSREREEEGE S EEE 2 E 0o o kiR L R  E

[p o BODH -5 &% inw [ HAPHHOD DR (EE AR w8 F #EEE 40
||lmju:t ) X| I Resources I'[: Thermostat I% Global variables
EI-- Thermostat Exercize rew.1 Project
-1 Pragrams FreeSmart Local I/0 Mapping
- Function blocks
.20 Functions H# Mame Wariable Type Description
[“_‘| Glabal variahles 1 |AILA1 Ambient_temperature IMT AIL1 analogue input
EII:I Global shared 2 |AIL2 IMNT AIL2 analogue input
A& 3 AIL2 INT AIL3 analogue input
@---@%ﬂipir;gﬁ 4 |AIL4 INT AlL4 analogue input
L mhient_temperature . . .
Bl Cocing 3 |ALS M sAmeaday  After saving the project, all
& DIl BOOL DIL1 digital input . .
— o = oz sooL  Dizaigtainput LS def_lned resources will
(0 Variables 8 |DIL3 LVEEETTEE  be available under Global
= 5 |DIL4 BOOL DIL4 digital input c
Tasks 10 |DILS BOOL DILS digital input Shared f0|der’
11 |DILG BOOL _ DILG digital input Mappings in case of 1/O
12 § [DOLA Otput_Cooling BOOL DL digital output
13 § |DOL2 Alarm BOOL DOL2Z digital output
14 |DOL3 BOOL DOL3 digital output
15 |DOL4 BOOL DOL4 digital output
16 |DOLS BOOL DOLS digital output
17 |DOLG BOOL DOLE digital output
18 |AOL1 INT ACLY analogue output
15 |ACL2 INT ADLZ analogue output
20 |AOL3 INT ADL3 analogue output
21 |AOL4 INT ACL4 analogue output
22 |AOLS INT ADLS analogue output
23 |TCL INT TCL1 analogue output




...Physical I/O Mapping (Expansion)

Configuration
BE FreeSmart
Modbus objects
% Menu Prg

LEAP oD R S

L= == - TS, L R P i N T e =

—_
=

—
—_

—
e

—
(4%

—
=Y

—
n

—_
o

—
L |

—
==}

—
[¥=]

20
21
22
23

Ma...
AIEA1
AIE2
AIE3
AlE4
AIES
DIE1
DIEZ2
DIE3
DIE4
DIES
DIEG
DOE
DOEZ
DOE3
DOE4
DOES
DOEG
ADE1
ADEZ
ADE3
ADE4
ADER
TCE1

Variable Type Description
INT E1 analogue input

INT
INT
INT
INT
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
INT
INT
INT
INT
INT
INT

AIEZ analogue input
AIEZ analogue input
AlE4 analogue input
AIES analogue input
DIE1 digital input
DIEZ digital input
DIE3 digital input
DIE4 digital input
DIES digital input
DIEG digital input
DOE1 digital output
DOEZ2 digital output
DOE3 digital output
DOE4 digital output
DOES digital output
DOEG digital output
ACET analogue output
ADEZ analogue output
ACDE3 analogue output
ADE4 analogue output
ACDES analogue output
TCE1 analogue output
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ui| sy Tk TmdScanTime gysLocalDigitallnputs sysExpDigital Qutputs
udsysTskTmdExeTime  [1]sysLacalAnalogOutputd 6] svsExpDigitalinputs
ud| =5 TskBckExeTime  [1]sysLocalAnaloginputs | [0 ]sysExpAnalogOutputs
ud| s Timer [ui] sysLocalADCs Li |sysExpAnaloginputs
us| sy s P Lenvel [tF] svsLCDStatus EffsysEchostalls
us|zysl COLeds us|sysDisplayiiode
[i]sysLCDARaloglnputs sysClockErrar
vsleyFunctions [Pg| sy Clack

Nel(=}

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?

_Eﬁ( Ede View Project On-fne Debug Window Tools

BEE - - 4RA 4L % SR O

SRR )] L { el

DO +] -1 £ T

[Resources ¥ X| 5 Resources e

S Configuration
= E FreeSmart

& Modbus objects
& EEPROM Parameters

FreeSmart Configuration

Set execution tme: [

Exeaston tme (ms):

B Status vanasbles Execution time
& Enums "Display IV

& BIOS Parameters
5 n Menu Prg Fundamental v

state display:

B g

=B Menu set -

ER Setting Menu
=-BE VO Mapping F1

— Data export
|| [free I} { -

Export |

B Local
§} Extended
B Remote
A\ Alarms
&) Help

Select XSLT export fiter: |
C
|

Prg
|

-

F4

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=
¥ Thermosta exercise rev.2
EE FreeSmart [
BIOS parameters Local
Address | MName Value Um Default Min | M ax | Description
53304 CLoo 2=NTC num 2=NTC 0 8 AIL1T analogue input type
53305 CLo 2=NTC num 2=NTC 0 8 AILZ analogue input type
53306 CLoZ 2=MNTC num 2=NTC 0 7 AlL3 analogue input type
Elﬁ 10 Values 53307 CLO3 2=NTC num 2=NTC 0 7 AlL4 analogue ?nputt}fpe
53308 CLO4 2=NTC num 2=NTC 0 8 AIL5 analogue input type
""" ﬁ Local 15649 CL10 500 “C/Bar 500 -9999 99949 AlL3 analogue input full scale value
""" ) Bxtended 15655 LM 0 “C/Bar 0 9999 9999 AIL3 analogue input start of scale value
""" €} Remote 15650  CL12 500 “C/Bar 500 -9999 9999 AIL4 analogue input full scale value
""" ) Protection Password 15656  CL13 0 *ClBar 0 -9999 9999 AIL4 analogue input start of scale value
B[ Application 53334  CL20 0 C 0 -120 120 AIL1 analogue input differential
""" [ Recipes 53335  CL21 0 *C 0 -120 120 AIL2 analogue input differential
53336 cLz2z2 0 “C/Bar 0 -120 120 AlL3 analogue input differential
53337 CL23 0 “C/Bar 0 =120 120 AlL4 analogue input differential
53338 CL24 0 "C 0 -120 120 AILS analogue input differential
53344 CLG0 0=0-20m#A num 0=0-20mA 0 2 ACLS analogue output type
53346 CL70 0=Dizable num 0=Dizable 0 Enable TCL1 analogue output
53347 CL71 0=Disable num 0=Disable 0 2 Enable AQL1 analogue output
53348 CL72 1=Enable num 1=Enable 0 2 Enable AQL2 analogue output
53349 CL73 27 Deg 27 0 an Phase shift TCL1 analogue output
53350 CL74 27 Deg 27 0 an FPhase shift AOL1 analogue output
53351 CL75 27 Deg 27 0 an FPhase shift AOLZ analogue output
533562 CL76 10 69 psec 10 5 40 TCL1T analogue output pulse length
533563 CL77 10 69 psec 10 5 40 ACLT analogue output pulse length
3354 CL78 10 69 ysec 10 5 40 ADLZ analogue output pulse length
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...and define the Application BIOS Default

Resources a x‘
Configuration
-8 FreeSmart FreeSmart BIOS Parameters
|_:_| Modbus ohjects ‘ \
a EEPROM Parameters| [[g Add ['d Remove
.. & Status variables ‘ '
,;E Enurns # Mame Default value Description
L 1 lecLog » | 2=NTC w | AIL1 analogue input type
[—] Menu Prg a0 - O=None
- Cfg CLO1 1=DI
Bl Menu set CL02
; CLO3 ~ | 8=PT1000
------ Setting Menu cLoa . BIOS parameters
E—:IE:‘—: /O Mapping cL10 Add
-B‘:—: Lacal CL11 | -
E Bxtended cL12 = Select the name
4\ Alarms CL20 Select the type
CL22
CL23
CL24
CL&0
CL70
CL71
CL72
CL73
CL74
CL75
CL76
CL7V
CL7a
CROO
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EEPROM parameters "Rp

) 1 P x

&=l Configuration

1. Resources

= (] Freesmart 2. EEPROM parameters
3. Add
4. Define required ,,retain“ data

E| Modbus chjects
o

B Status variables

25 E )
E"‘E o 5. 1% resolution

I #%) New Enum 7 Segments Preview
ﬂ BIOS Parameters Format XXXY
9‘"__““-'?;:9 Note:Default values are written to the
£1B Menu set target only by Free Studio Device
Setting Menu
-6 1/O Mapping :
BE Local App. Type : IEC variable type
é:ﬁ Btended Device Type : FS Device / Display type
A\ Alarms App. Type = Scale x Device Type + Offset
@ Help

\\ F'ru:ujecg\-:-o DEfinitiDnsb\ Hesources//

FreeSmart EEPROM Parameters

[4Add  [dRemove = Recalc ﬁ

H Address Mame Digplay label Devicetype Applicationtype Defaultvalue  Min Max  Scale  Offget LInit Format | AccessLevel Cescription Mote
1 16384 3etpoint JetP Signed 16-bit INT 180 150 300 1 0 C 00LY  JAlways visible
2 |16385 Differentiation Diff Signed 16-bit INT 20 5 A0 1 0 S OLY  JAlways visible
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EEPROM Properties i

dAadd [4 = Recalc

FreeSmart EEPROM Parameters

me Display label  Devicetype Applicationtype Defaultvalue  Min Max  Scale Offset Description

16384 Setpoint JetP Signed 16-bit INT 180 150 300 1 0
15385 Differentiation Diff Signed 16-bit INT 20 5 50 1 0

[ Message from webpage EN)
“ /_Ié; Invalid address value! Must be in 16384..16895 range

o EEPROM Parameters:
:

\ ) App. Type : IEC variable type

= Device Type : FS DeV|ce_/ Display type

bar | App. Type = Scale x Device Type + Offset

aRL.H.

Note.
m%m Dynamlc_ setpomt by the other parameters

HH:M Min/Maxis possible.

Mever visible

Level 1

Level 2
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Status Variables

Ap

Resources
Configuration
EIE FreeSmart
|_:_| Modbus ohjects
.42 EEPROM Parameters

. Cfyg

=-85 /0 Mapping

-

Message from webpage

=2

Resources » Status variable
Add new record

Define required RAM data o
Valid range

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

4

Note: Same properties as \
EEPROM + read only

E*:'—. Local
EE,—' Extended
L. Remote
& Alarms .
& Help App. Type : IEC variable type
Device Type : FS Device / Display type
App. Type = Scale x Device Type + Offset
FreeSmart Status Variables
‘ [ Add [ d Remove =l Recalc
# Address Mame Display label Device type  Application type  Defaultvalue Min  Max Scale Offset  Unit Format Accesslevel Readonly

1 (8960

Ambient_Temperature ATMP

Signed 16-bit INT 1 0 *C

Always visible True
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Alarms "ip

FreeSmart Alarms

|Resources o Xl
Configuration

= (] FreeSmart I [dAdd  [dRemove
E|-- Modbus ohjects
.42 EEPROM Parameters

H Mame Short name Description

- B Status variables I
% Enums 1 Temperature_Probe_ Errar Erm

ﬂ BIOS Parameters
..... Menu Prg . Resources
_ . 1/0 mapping

Alarm
. Add
4.1 Name
4.2 without short name
4.3 7 segments preview
4.4 with short name

=-B2 /0 Mappin r B
' T Segments Preview M

Local

C

\\.\ F'rl:uject}.\o-o Defini...

Close

4.5 7 segments preview
8 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 gy

| Resources i FreeSmart Configuration
Configuration

5. FreeSmart
= E - Execution time ——————

=8 Modbus objects
L EEPROM Parameters

Set execution time: ||

Execution time (ms):

J

----- <™ BIOS Parameters N NN N N Data export
SRR MR R RUERL SR
IZ—II Menu Prg I:;elect XSLT export fiter: |
. Cfg g —
|:_:| Menu set F‘| !ﬂmm F2
b Setting Menu ' - D|Sp|ay
o= YO Mappi esc -
B Local C - Fundamental state display
B2 Bxtended e - Desired variable in the display
.2 Remote |
Py, Alarms

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




Menu Program — Add Folder

| Resources A 4 |

24 3 4

Configuration Configuration
=-[BE] FreeSmart =-[B8] FreeSmart
=28 Modbus objects =-E8 Modbus objects

Configuration
EE FreeSmart
-8 Modbus objects

----- e EEPROM Parameters ﬂ EEPROM Pararmeters a EEPROM Pararneters
...... B Status variables a‘ Status variables a‘ Status variables
..... @ Enurms ;:E Enurmns ﬁE Enurmns
..... 4% BIOS Parameters .. &% BIOS Parameters .43 BIOS Parameters
..... EI =B} Menu Prg
..... ks
B Ez—: O Mapping | Menuset | L Menu set
..... .58 Local IZ—:IE:‘—: /O Mapping [-jE:t—’, /O Mapping
_____ E.,—__: Extended -5 Local B8 Local
_____ E,,—__: Remote E‘:—: Extended Eaj—: Extended
My Alarms B8 Remote B2 Remote
& Help ¥ Alarms ¥, Alarms
@ Help @' Help

Menu Prg.
Add Menu

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

|R|5-nurc15 o X|

£

Configuration

EE FreeSmart

|_:_| Modbus objects

.4 EEPROM Parameters

- B Status varniables

=-E} MenuPrg

[—] M.enu cet
_

% Alarms
g Help

2 4

Configuration
E‘E FreeSmart
EI Modbus ebjects
e EEPROM Parameters
a‘ Status variables
.;E Enums
a BIOS Parameters
=-EL MenuPrg
I:fg
=-EL Menu set
=-#5 YO Mapping

EE—: Local

EE—: Extended

B2 Remote
& Alarms
@- Help

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

3. 7 segments preview
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Add/Remove elements to folder IT

FreeSmart 'Cfg' Menu

[d Remove T Up | Down

Description

1. Add
Open the list sorted by names

Setpoint
Differentiation
LFUT
CFz0
CF21
CF30
CF31
CF32
CF&0
CF&1
CLOO
CLO1
gtgg FreeSmart 'Cfg’' Menu
CLO4

gt:}? Display label: I J L4l Add [d Remove T Up | Down

CcL1Z

CL13 H Name ] Description

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

m

CL20 1 |Setpoint
cL21 2 |Differentiation
cL22

cL23

ClL24

CLG0

CL70

CL71

CL72

CL73

CL74

CL75

CL7GE i
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Add/Remove elements by drag & drop "% |

|Hesources a x FreeSmart 'Cfg’ Menu
(= Configuration
g Display label: I J [4 Add [d Remove Up Down
EI--E FreeSmart
|_:_| Modbus chiects # MName Description
£ EEPROM Parameters 1 |Setpoint
I Status variables 2 | Differentiation

24 Enums

Drag & Drop

€———
" B Setting Mﬂ]@ FreeSmart 'Setting Menu' Menu
- .
=B85 10 Mapping Display label: | J [4 Add [d Remove Up Down

¥, Alarms
# Mame Description

-4 Help 1 |Setpaint
2 |Differentiation

3 |Ambient_Temperator

FreeSmart EEPROM Parameters

[4d Add [d Remove = Recalc

iz Address Mame Display label Device type Application type  Defaultvalue Min Max Scale Offset Format AccessLevel
1 16384 Setpoint SetP Signed 16-bit INT 180 150 300 1 0 HOLY Always visible
2 |16385 Differentiation Diff Signed 16-bit INT 20 5 50 1 0 WOOLY Always visible
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Menu Program — How to Access

—h

|Resources
Configuration
BE FreeSmart Display label: I J [a Add [d Remove Up Down

-5 Modbus ohjects

Description

1 |Setpoint
Differentiation

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 A'V¥
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Menu Set — How to Access "RD

Resources l

Configuration
=[] FreeSmart Display label: o] [ Add [d Remove Up Down

Mame Diescription

#

1 Setpoint

2 |Differentiation

3 r

Ambient_Temperato

I.-" Mapping -
. Alarms a

To form & define the set button function:
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 V¥ A
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Menu architecture

' Main Menu I Main Menu

Set |
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Project / Global Shared

5 6 | o1 20 b | m 50 ) D £ | | L

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

=-E8 Thermostat Exercise rev.1 Project (after SaVing or Compiling the project)

-8 Thermostat
-] Function blocks
----- [ Functions

-1 Glohal variahles
-1 Global shared

[“_‘| Alarms Hys:terésis:_ﬂﬂi
|:I Mappings o
5.
-[i| Differentiation ' |
-] vanables Drag & Drop - | |Differentiation
E|.. Tasks . . . . . . X
----- i} Timed

IZ—IIB Eackground
LSl Thermostat

® Input
l ) Cutput Cancel

\\ Project/(-:-o Definitiu:un Fiesu:uurces//
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Using physical I/O "Ap

EI-- Thermostat Exercise rev.1 Project
[:I Frograms
D Function blocks
-1 Functions

[:I Globalwariables

EI[:I Global shared

LAl
L ~ | 0o Drag & Drop
S [Ambient_temperature -« Alarm] }
[:I Farameters — - [ - - [Setpoint »— : — Otput_Heating| |
w1 Wariahles - - |- - - [Differentiation > —T
-8 Tasks S
\.\ Project/,{o-c:u Definiti-:un Flesu:uurcesy/ 4

Var type u ( Var type u1
| |
Il 1@ Input | 0K, | ) Input [ oK ]
0 Clutput [ Cancel ] | @ Clutput [ Cancel ]
e L L9 ”
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System LED setting

Resources B X
Configuration LED reference for the developer
EE Freesmart ) 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.
=t Madbus objects
. 1. EEPROM Paramet
g Status vari:brTgs = LED number |Symbol or icon| Description Off On (steady) On (blinking)
/5 Enums Colon SYSLED[0]=0  [SYSLED[0]=1  |SYSLED[0]=2
. 4 BIOS Parameters %RH SYSLED[1]=0 SYSLED[1]=1 SYSLED[1]=2
B--. Menu Prg
LR g Defrost SYSLED[2]=0  [SYSLED[2]=1  |SYSLED[2]=2
B ‘ Menu set
" LB Setting Menu Bar SYSLED[3]=0  [SYSLED[3]=1  [SYSLED[3]=2
& B_<:—: 1O Mapping Stand-by SYSLED[4]=0  |SYSLED[4]=1  |SYSLED[4]=2
C SYSLED[5]=0 SYSLED[5]=1 SYSLED[5]=2
Cooling SYSLED[6]=0  [SYSLED[6]=1  |SYSLED[6]=2
Clock (RTC) SYSLED[7]=0  [SYSLED[7]=1  |SYSLED[7]=2
Library i
(& System timers 8 p S Heating SYSLED[8]=0  [SYSLED[8]=1  [SYSLED[8]=2
[(13ystem clock 9 o User-defined 1 |[SYSLED[9]=0  [SYSLED[9]=1  [SYSLED[9]=2
[13ystem Tasks Execution Time 10 wpr User-defined 2 |SYSLED[10]=0 |SYSLED[10]=1 |SYSLED[10]=2
1Peripheral 11 '- 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
Sk 13 e User-defined 5 [SYSLED[13]=0 [SYSLED[13]=1 [SYSLED[13]=2
DKEySF i 14 o User-defined 6 [SYSLED[14]=0 [SYSLED[14]=1 [SYSLED[14]=2
ey Functions
=Y 15 o User-defined 7 [SYSLED[15]=0 [SYSLED[15]=1 [SYSLED[15]=2
_1DisplayMaode
Digital Outputs 16 AN\ 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
- g -up 18 @ Economy SYSLED[18]=0 |SYSLED[18]=1 |SYSLED[18]=2
JAnalog 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 ng |




System local LED assigning

— sy'sLnEaILEdslﬂ

2*click

r1l.l’.Elrial::nIvs_' property ﬁ‘ Va”able property
. Dedicate required LED
sysLocalLeds| . Type [6] > OUtpUt » OK
Type . Type [9] » Output » OK
© Input . Type[10] » Output » OK
© Output [ Cancel | Dedicated LED's
LED number |Symbol or icon| Description Off On (steady) On (blinking) |
i = = = © Lol edm)|
6 * Cooling SYSLED[6]=0 SYSLED[6]=1 SYSLED[6]=2 _ =
9 - User-defined 1 |SYSLED[9]=0  |SYSLED[9]=1  |SYSLED[9]=2 ~__sykocalleds10]]
10 - User-defined 2 |SYSLED[10]=0 |SYSLED[10]=1 |SYSLED[10]=2
r‘.l’ariable property MW rVariabIE property ﬁ Variable property ﬁﬁ
sysLocalleds[B] S sywslocalleds[9 svslocalleds[10
Twvpe Twvpe
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Connecting dedicated LED's to the FBD

o

e

T
Hi

Digital output map

&

\ k4 |
../\_./'\_. '\._.//\..-/\...r\_./\ ...,"\\.
- < L +

F2

0001 - p '
Hysteresis_00 .
Hysteresis sysLocaILeds[m :

[Ambient_temperature Temperature Alarm ————_ Alarm]

[ Setpoint Setpoint Output Otput_Heatingl

Differentiation sysLocalLeds[3]]|

T sysLocalleds[9]]

A 4 2
LED number ||Symbol or icon| Description Off On (steady) On (blinking)

6 * Cooling SYSLED[6]=0 SYSLED[6]=1 SYSLED[6]=2
9 - |User—defined 1 |SYSLED[9]=0 SYSLED[9]=1 SYSLED[9]=2
10 - IUser—defined 2 |SYSLED[10]=0 |SYSLED[10]=1 ||SYSLED[10]=2

J

. J
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& &,
2 59985 o
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Valorize Fundamental State Display "I

1. Insert bottom (new network)
2. Adding new network
3. Select Move block

4. Drag & drop to new network

0002
_ - S © & 6. Mapping <« » Variables
mbient_temperature mbient_ Tem) 1spla
e L Sl 7. Connect to Move block %
.............................. Aat Mew Project
w-_1 Pragrams
ooo3 i .
L s |:| Function hlacks
T [ 2-[ Global variables
o ----- [ Automatic variahles
Library o ----- (1 Mapped variahles
4] ABS B Y (% PO WISIZECF | [ Canstants
ACOS [=IEQ flog| LG ER W= SORT -] Retain variahles
+|A0D e ExP [<ILT [# REPLACE [=15UB =
7| ADR lwie FIND (] B MHRET [~ TAN w1 Alarms
& AND M FLOOR: FEd bAI D) el RIGHT ltnh] TANH =1 Mappings
ASIN [21GE (A BAIN B ROL = TO_BOOL 7] NTC_Probe
ATAN >1GT [%|MOD B ROR [ TO_DINT TG Owiput Heating
ATAMN2 INSERT Ot = # TO_INT -t Alarm ﬂ
1 CEIL ] P (%] hALIL E~ISEL = TO_REAL B Paramatars
Aot CONCAT [€]LE B~ b fe<] SHL [ TO_SINT 01 Varisbles
COS Bed LEFT [Z|NE B2 SHR S TO_UDINT [T] Ambient Temperator
= COSH B LE N [®INOT FASIN [ TO_UINT = — =lE
# DELETE EILMIT [1]oR Bt SINH = TO_USINT SES (B
. l r E]té ;:a”;igruund
4| v} COperator and standard blocks | Targetwariahles | Targethlocks ) basic [ @ Thermastat
----- +} Boot
* Move command is mandetory to connect two variables. |E—— & Init




Compile/Build

A2 L W) 5 S F ERmeE dd]

Output nox
Preparing for PLC application download .. done.

Downloading file C:sers~3ESA94552Thermostat Wew Thermostat MNew.cod .. completed.
Booting PLC application .. done.

0 warnings, 0 errors.

m

14| 1 3

« | [\ Build { Findin project ), Debug ), Resources [

Output
Generating program THERMOSTAT -
Generating program DISPLAYALARMLED

Generating program APPLICATIORMENLT

Generating unresolwved
abhorted.
ERMOSTAT [ 1ISFE:HYSTEREIES

- gI'ror zUUUo ]

0 warnings, 1 errors. Double click on
the error to refer to
| » [\ Build / Findin project ) Debug ) Fesources [ the error source

m
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Chapter 4

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 "R

i : '
ﬂ a Eliwell Free Studic Application . v

Debug® Simulation mode » | | o
o Cold restart required: both retain and nen-retain variables will be reset,
— 4 2% Continue?
rfhumtwrkspuc: W1
@ Creste new workspace
Mame:  M1710f [ Yes ] ’ Mo ]
Directory:  CWsers\SESAS4S5 2 Thermastat Mew\, s L |
* Open existing warkssace Choose othe Delete ™2 File Edit Yiew Project Qn-line Scheme Variables Window JTools Deve
BEGE o o & T @) ¢4 sl Smston mode ]
.[) ’J‘ A EDEROD ] L Stan/Sopwatch value
Resources 41 Add symbol to watch F8
Configuration [ p#  Inserts new fem into watch Shift+F8
=) FreeSmant Add symbol to a debug window F10
[[I| Cancel : ‘glm:’::‘:':bﬂm inserts new ttem into a debug window Shift+F10
! g W [ Menu set
4 BE VO Mapping
EDIT MODE DIFF. CODE {4\ Alarms
ma & Help . Debug
. Simulation mode
4 8 el 20 bp = £0 00 .0 £ W@ @ . Name it » OK
. If differs or no code
DEBUG MODE a - ool e Geele; ©8
. Reset Variables
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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.

ERROR.

-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
Information 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

--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 (5YM)

-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.

SOURCE OK
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Assigning local variable to the FBD

Project 1 x
=-E8 Thermostat_t1710 Fraject
a F"rl:ugrama

l a Functn:un bln:u::ks
------ .1 Functions

! {1 Global variahles
w-E8 Tasks

1. Add new record
2. Name it

B}

3. Define the type from object browser

Mame Type Address Array Init value Attribute Description
1 |Hystersis_00 Hysteresis Auto Mo
Input_Temp | | Auto No
f ™y
a m Object browser M
Ohjects filter
MNarme
Frograms Operators [t¥lBOOL
[C] Function Blocks [b]BYTE
DINT
Functions Standard functions DWORD
“Wariables Local variakles l [ilINT
[ User types Basictvpes [T|REAL
[=i]SINT
Check all l ’ Check none l [st| STRING
ud UDINT
[wi|LIMNT
Other filters us| USINT
Name * [W]'WORD
Location ’A” v]
Library  [Al -
Yars type [AII vl
4 L 3
o
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Debug mode/Changing values il

Local variables

MName Type Address  Array  Initvalue  Atftribute

1 | Hysteresis (10 Hysteresis Ao s} B
2 |Input_Temp INT Auto No n

= B M S o Ly B oo

o yseess00
o Hysteresis |
- (_LAmbient_temperature ’—'I'empenime Alarm——— < Alam] -
Setpont > {Setpoint Output -
[Differentiation > Differentiation | -~ - - - - .
______ N . I 1. Use the local variable for debug

"""""""""""""""""" purpose instead of the phisical variable
2. Delete the phisical input
Ambient_Temp.

3. Drag and connect the new variable

1 _Name__finput Temp ] 4. 2*click on required variable

Edit value

6 frce value

Local variables

Value i 5. Edit and Set the value. In probe

Name Type Address  Array |
1_|Hysteresis 00 Hysteresis Auto Mo

disconnection, short circuited or
npagemo T Ado Mo e broken the value= - 32768

sl 6. Check the Output status amd the

oo Msteress 00 Alarm status;

L%mwﬂm Alarm Alarm]FALSE 7. Debug mode (optional)
B G e i) 8. Live (continuous) debug mode
................................... (Optional)
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Watch configuration

Local variables Watch list is
Name Type Address  Array Initvalue  Attribute independant from
Hysteresis 00  Hysteresis Auto No . | live debug mode
2 |Input_Temp INT Auto Mo

Drag & Drop

6 | ve | v
Symbol Value Type Location
-/ §F HYSTERESIS_00 - H.. @BACKGROUND...
— TEMPERATURE 250 INT @BACKGROUND...
— SETPOINT 180 INT @BACKGROUND... Ll VY
— DIFFERENTIATION 20 INT @BACKGROUND...
== ALARM FALSE BOOL @BACKGROUND...
== QUTPUT TRUE BOOL @BACKGROUND...

Save watch list
Watch list extended file* wisx) | Watch list formats
Watch lst file (*wls)
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Watch/ drag & drop

EDDODH-1% &%

Select watch icon
Select the variable

SUSETEoT_ > :
-20[ Differentiation >

i Hysﬁterejzsisj_[] Ui

Select the watch
REmlFALSE . > OK :
_ .TR_UE. . It adds to watch list

P
Debug windows list

Symbol to add:

| Input_Differentition

Debug windows

S EmEE Y

: Symbaol Yalue Type Location
Oscilloscope
— INPUT_TEMP O INT @EBACKGROUMND:THERMOSTAT

Cancel ] I

0]%
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Watch Configuration/ST language

ooni1 (#®* Hystersis FBD =)

gooz

oon3 1f Temperature »= Zetpoint + Differentiation then

ooo4 Output := TRUE:

0005 end_ if:

oony if Temperature| < Setpoint then

0006 M

1. Select the variale
2. Double click

3. Drag & drop it directly to
the watch properties

ooog Output := FALZE:
0009 end_if: - .
0010 0001 (= Hystersis FED =)
oo11 (* Probe disconnection detector *)_QQQQ, y . y —
001z 0003 if Temperature >= Setpoint + Differentiation then
0013 if Temperature = -32765 then 0004 Output := TRUE;
0014 Blarm := TRUE: 0005 end_if;
0015 else Alarm := FALSE: oooe LR
0016 end if: 0007 if Temperature < Setpoint| then
0017 - 0008 Output := FALSE;
0ois 0009 end_if; 120
|.0010 -

0011 if Temperature = -32768 then

0012 Alarm := TRUE;

0013 else Alarm := FALSE;

0014 end_if;

0o01s
‘Watch
I v |
Symbol Value Type Location

— HYSTERESIS_00.TEMPERATURE 0 INT

@EACKGROUND:-THERMOSTAT M
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Osclilloscope

View »Tool windows » Async graphic windows » &

e o b B @ %%&EEE@

[ESTENES
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Assigning variable to the oscilloscope

Local variables |
Mame Type Address Array Init value Attribute Description
1 Hystersiz 00 Hysferasis Auto [4Q
p [Innut Temp INT Auta MO ]_
3 |Input_Setpoint INT Auto Mo
4 |Input Differentition  IMNT Auta Mo

[T
CER B EELEEEO e ulv]F &d

PR ATNGECLMD THERMOSTAT [RPUT _TEMR

ERACKIRTUNG THERMDSTAT
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Drag & Drop

Up to 8 channels could be
traced simultaneously




Lo oI T . Select watch icon

ﬂ . Select the variable
. Select the Oscilloscope

Hysteresis_00 2 o
""""" T Tweees . It adds to OSCIHOSCOpe list
40 Temperature Alarm—— < Alam|FALSE

T80[Setpont_>———— | Setpaint Output Otput_Heating| TRUE
20 Differentiation |- - - |

OHD BALEE @M nn(e Sl

Debug windows list L

Symbol to add:

Input_Differentition

Debug windows
Watch

Oscilloscope

AL KO FOURLETHIRL DS TAT INFUT_TIMD -12TE8 000 130000 oo PEAC KGFOURIETHIRMOSTAT
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Oscilloscope tools/starting & stopping data acquisition g

OEE B IS0 ] g S

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

ﬂ a o

EEEyE B RO

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

i
¢g

& AR EE| m n]

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:

Orscilloscope settings ﬁ-‘
. Show grid Sample polling rate 20 ms Feal rate
1) Open the graph prOpertIeS Show time bar [HDrizclntal scale 5000 ms/ div 20.00
2) Set the SCa|e Of the hOfIZOnta| Show tracks list Buffer size 40000 samples ﬁ
axis & sampling polling rate Tracks list
f d . | f h MName I nit “alue fdiv Offset Hide
3) SpeCI y a IStInCt Scale tor t € |@BACKGHDUND:THEHMC 1 ] [l
vertical axis. lm 1 0 =
: i (@BACKGROUND: THERMC 1 0 =
4) Confirm your settlngs. (@BACKGROUND THERMC 1 0 [
|@BACKGHDUND:THEHMC 1 0 [
| -
|
|
== '

L — -

Schneider Electric | Industry Business | OEM Technical Training | April 2014 | Aidin Aliyarzadeh 66



Oscilloscope/export

| Oscilloscope

BHE EEIEKKO| -

JoEEE

[ Sarer 42 &
Sawa it = - 3 BB -
o A ﬂ: 1. Save icon
e B i & 2. Name & format defining
- R -OSC: simple plain-text file, containing
: !ﬂ time and value of each sample
- e -OSCX: XML file, that includes more
Comote Available formats comp_lete_ information
- 3. Open it via Excel (OSCX)
- E—— - — Oscilloscope XML files {~.0SCX)
i — - g Oscilluscuﬁefilesii.OSCi ‘
Saree 35 e Cucliancops XML e 0G0 - Canced
A B D E F G H | ]
i8] hscale K triggerpos 2 umBvscale  Blloffset  Blcolor Blnote  Bllsample Btime __E3

2 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57142 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870186
3 | 35536.85563 1.79769313486232E+308 @BACKGROUMD:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870205.9
4 ' 55536.85563 1.79769313486232E+308 @BACKGROUMD:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870226.2
5 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870246.1
6 | 35536.85563 1.79769313486232E+308 @BACKGROUMD:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870266.2
7 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870286.2
8 | 35536.85563 1.79769313486232E+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 @BACKGROUND:THERMOSTAT 0 232870406.1
14 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57142 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870426.2
15 | 55536.85563 1.79769313486232E+308 @BACKGROUND:THERMOSTAT.NTC_PROBE 25323.57143 111271.0714 65535 @BACKGROUND:THERMOSTAT 0 232870445.9



Chapter 5

Simulation and Debugging — Part 2

Goal:

On-Line simulation mode, testing of:
- Physical I/0

- 7 segment display

Schneider

Schneider Electric



Off line simulation mode

- v A
ﬁ a Eliwell Free Studio Application —

Debug® Simulation mode » | ﬁ\ | | -
Cold_resta?rt required: both retain and non-retain variables will be reset.
rcmtwrm: w, Continue?
@ Create new workspace a U
Hame: Smart [ Yes ] ’ Mo ]
Directory: 0 Wsers\SESAS4552 Thermastat Hew), fis)
) Open existing warksoace Choos= othe Deet= .
o o B M dn L B o
o ] [ conne
L ) Debug

Simulation mode
Name it » OK
If differs or no code

)
EDIT MODE DIFF. CODE m a

) .s:‘ﬂlhﬂ B 0D F BRRE @I ﬂ

Download code, OK
Reset Variables
Debug mode (optional)

ONOOhA N RE

DEBUG MODE mﬂ

Live debug (Continuous) mode (optional)
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Simulation tools

i (] . . _ — ) - -
Simuiaton .. L= =) e 1. Active code execution
_______ ; : 2. Show 1/O panels
3. Show HMI window

Digital Inputs ||| Analogue Inputs
B/DL || AL
B/pLz AN -
&|oiLs | B AL gl OO WEOO®
B DiL4 [ ]
@0 — Bl AL
B|DILé . B AiLs

Digital Outputs @ Analogue Outputs @
B| DoL1 @ B A0oLT [ 0
B DoL? @ B soL2 [ 0
B DoL3 @ B A0L3 [ 0
El|DoL4 @ El| 4014 ] 0
HE| DoLs @ B 40L5 [ 0
Bl DOLE @ B TcL [ 0
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Open Free Studio Device from Application

55 fle Ede View Project On-ne Debug Vndow Tools.
BER - 4R ML % SR DF|

EFDDO+] - 2

|Resources Bx W R0
S Configuration
= E FreeSmart
&3 Modbus objects
& EEPROM Parameters
B Status vanasbles Execution time

& Enums Dvsplay .
’V Set execution tme: |

SRR )] . { KanE =) Eaxh R b

FreeSmart Configuration

& BIOS Parameters
Fundamental
T gﬂg: % state dsglay: ~ exeatontme a): [0
=B Menu set
ER Setting Menu
=85 V0 Mapping
B Local
§} Extended
B Remote
A\ Alarms
&) Help

Select XSLT export fiter: | Bromwse | Export |

I—Data export
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Free Studio Device (Simulation Target) "ol

[E Thermvostat Dwercise rew.LCFN - Birvell Free Shadio Device | T ﬁ
[File Edt Vi Parters Recipm Optcns delp [
DS MCCE nwey aEEBS Y B
| Project 2% ™ [ e
R Themmesta Bxercise revd FreeSmait 412 Configuration
= [BE FresSmarn
=i B parameters — Ceneral
= AN parameters
i Configumtion Hare: [Frastman
i Local ) N T
) Exterind File wersion; 41215
7 Remaote
BB V0 Vsl
) Lecal
[ Exturded
l". Remabe
1 Fretection Fasiweid
= (@ Aeplcation
= [l Thesmiostat Eserose reel
0 oy
£ Semting Meny
i Recipes

Device rame Verion | M werg.. | Descrption

Inlarmation
’ism: MO CORNECTED

Cennsctazn Slatui LE]
| Device name | Descrigtion [
2 FresSmart ok cornecied

F2 il

Firnrmars manag Wl
’7 BI0S download

Create freware fis

Connect to the target» Connected feedback

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

CONMECTED
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Read / Write Values

Project 7 X
Thermostat Mew
= [ Fresmart D & M || 1w meEs .y B
-8 BIOS parameters - )
Eﬁ All parameters
----- ﬁ Configuration
g ll:;t‘:r:ded |Connect.ion Status -
_____ ﬁ Remote I Device namEI Description
Elﬁ /0 Values ¥ FreeSmart Connected
----- ﬁ Local
----- ﬁ Extended
""" 0 Remote 1. Connect to the target» Connected feedback
----- ﬁ Protection Password . . :
&1 Application 2. Application» Project» Cfg
= -ewﬂ 3. Cfg menu®non aligned value with target (Red)
7 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)
Address Mame Value Um Default Min | Max | Description
16384 Setpoint 180.0 C 180.0 150.0 200.0
16385 Differentiation 20.0 C 200 5.0 50.0
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Menu Navigation S
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Menu Navigation S

D5

F3  dlinell

Asz2 |
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Setting the setpoint

F3  dliwell F4 F3

RstE2 |

Defaul value aligned with Press Set to validate

the Free Studio Device Press esc to cancel
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Setting the differentiation

F3

RstE2 |

Press Set to validate

Defaul value aligned with
Press esc to cancel

the Free Studio Device
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Message

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 & ¥t = 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.

1] [free 5"

(=

[

‘ >
Download &
Code & ——

EEPROM
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Chapter 6

Connection to Smart

Goal:
DMI interface driver installation and connect to the target

Schneider

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.

1.0nce 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(.iu € Connection: first USB then TTL
Or you can manualy find it at: Disconnection: first TTL then USB

Control Panel » All Control Panel Iterns » Systemn |

Device manager » other devices »
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=4 Device Manager

File Action View Help

&= =|E H=l®

4 g WTENKLT94L
DE Batteries
D% Biometric Devices
be Bluetooth Radios
E--;-;.a Computer
E-u Disk drives
M Display adapters

b 2 DVD/CD-ROM drives

B % Human Interface Devices

B g IDE ATA/ATAPI controllers
B i IEEE 1394 Bus host controllers
%5 Imaging devices

b Keyboards

b -] Memory technology driver
Dﬂ Mice and other pointing devices
DU;J Medems

Dl_-; Menitors

Dlj‘ Metwork adapters

B |3 Other devices |

- Bl Portable Devices

b T Parts (COM & LPT)

E-R Processors

B Iﬁ] Sound, video and game controllers
| -yM Systemn devices
[ - E Universal Serial Bus controllers




Update driver software

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

How do you want to search for driver software?

% Search automatically for updated driver software
Windows will search your computer and the Intemet for the latest driver software
for your device, unless you've disabled this feature in your device installstion

settings,

2 BlOWSE MYy <o er TOr anver soifiware
Locate and install drwver software manually.

Imput

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

Browse for driver software on your computer B Doritinstill tikdehme softane
You should check your manufacturer's website for updated driver software
for your device,

Search for driver software in this location:

v Computer » Windows (C:) » Program Files (xB6) » Eliwell » free Studio

[¥]Include subfolders

nstall thius anver sonware anyway
Only install driver software obtained from your manufacturer's website or
dise. Unsigned software from other sources may harm your computer or steal

information.

(v See details

2 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,
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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:

AT0USBxoc CDC USB to UART MGM
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DMI Test via FS Device

Windows

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 VWiew Help

&= F B Hm & E &S

=01 Thermosta exercise rev.2
EE FreeSmart

4 g2 WTENKIT94L
b-% Batteries
D% Biometric Devices
|> Bluetooth Radios
;8 Computer

=8 BIOS parameters
=7 All parameters
----- ﬁ Configuration

----- ﬁ Local

=" Disk drives b4 i i i Extended

- &5, Display adapters ﬁ

> DVD/CD-ROMdrives | | i ! Remote

[ Eﬁ Human Interface Devices Hﬁ /O Values

b -Gl IDE ATA/ATAPI controlle,s | | & & i ﬁ Local

[ i IEEE 1394 Bus host controllers

» 5 Imaging deviees | | i i i ﬁ Extended

- Keyboards b ﬁ Remote

]| Memory technolegy driver - © | Pk ﬁ Protection Password
Eu% mioc::mnj other pointing devices [_]m Application

B Monitors E|Eﬂ Thermosta exercise rev.2
i -F Network adapters ﬁ Cfg

>+ [fn Other devices L[] Setting Menu
p-'ﬂl Portable Devices Ej Recipes

4.7 Ports (COM & LPT) P

. ? ATI0USE:c0: CDC USB to UART MGM (COM13) |

----- " ECP Printer Port (LPTL)

[ R Processors

DMS' Security Devices

» [ Sensors

|>§j Sound, video and game controllers
|>J-;_| System devices

[> i 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 exerdse rev. 2,CFN
C:\Users\5ESAS4552\ Thermostat New\Thermostat Mew. CFN
C:\Users\SESAS4552\ Thermostat\ Thermostat, CFN

Add new device to project

FreeEvolution EVD
FreeEvolution EVC
Keyboard EVK
FreeEvolution EVP
Expansion EVE

FreeSmart

(1 e e

FreeSmart Modbus Master

. Default Address
77 range is between

476

1to 5

412

542

| Advanced <<

Protocol: Part:

Baud range:

Line canf:

A Address range:

[ss00  [v] [s7600
[P P

Start Scan

Stop Scan

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

89




Connection to Smart

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

Direct
PC=> € Smart
1 UsB TTL ;i"‘ , . §
3 Bl ’ Note: in “Direct”, Smart must not be
N’
connected to earth
Use yellow TTL cable : : :
for DMI - target connection - It can switch on Smart without external
direction power supply
. > €«
Data downloading
Parameter map v v
IEC application v -
BIOS v _
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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”.

*
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— General
Marme: IFrEESmart
File wersion: | 412,15
— Communication
Protocol: | EwDMI el
Address; I 1
[ Disable communicati
Port: | COM:5
Baud rate; | 33400

the COM settings must be set on all of the workspaces: Application, Device and User Interface

r
Device Link Manager Config v10.0.28.0

Current selected protocol . EwDk|

Frotocols | Active

] anlnen

W GDB

W Modbus

W ModbusTCP

Active

2

3

Froperties u

Activate |

S

— Description

Eliwell Dl

o |

Cancel




Protocol Configuration "oel

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
19200 baud. TTL not for use. NOT POSSIBLE TO UPDate the BIOS.
** obviously, the protocol must be activated beforehand

— Frotocol settings

Port |CoM13 |
Baudrate | 38400 | ' _

| Factory default configuration:
Frame settings IE,E,1 j

Address:1, Baud rate: 9600
Address |‘|— E,8,1 (CF30:1, CF31:3, CF32:1)
Timeout |1EIEIEI

— Frotocol seftings

| L B - TR =1k = T
De | Connect to the target
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DMI Interface connection error

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.

mam i '
# ' COM13 Server v10.0.28.0
Seftings S600.E.8.1

Users connected ¢
Diagno | Ok I

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
CE30 Modbus protocol controller 1. 956 1 3
address
n;’_%;;;;:flzd Check that the set
4 = 19200 baud values correspond to
CF31** Modbus protocol baud rate 5 - 38400 baud 3 3 those defined by the
6 = 57600 baud . par;el :
7 = 115200 baud ommunication >
"= EVEN Settings > Properties
Modbus protocol controller B
CF32 . 2 = NONE 1 3
parity 3=0DD
:*CDM1 = TTL / RS485 (/S models only): cannot be used simultaneously
5=38400 baud (RS485: not supported)
*CF31 6=57600 baud (R5485: 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”, i.e. there is no IEC application on the device, Smart will display the
message FrEE, otherwise fundamental state is displayed ( )

1

| free || froe S F [ | |froe S

» A & A
A i el =] = 2K L r ]
,- % i Xz rt - i % L L v v - B0
(0101010101610 F4 F3 O@@O@u@ F4 F3 ®®OCO©O

g

To view the parameter menu, press The parameters menu PAr contains all The first folder shown is the CF
the Esc and Set keys at the same time. controller folders. Press the set key to configuration folder. Press the set key
This will open the PAr menu. view folders. to view the folder parameters.
F1 || froe ;2 Fl [|| | froa PSS F [ | |froe] F;
&3 rE30 ‘@ , e, @ F 31 ﬂ
F5 . 2
e L0349, ag Q.. i@ gLt I . @
F3 O@@OQQO F4 F3 @@@@@u@ F4 F3 O@O”O@O F4
The first parameter shown is CF30. Use the UP and DOWN keys to change Use the UP and DOWN keys to scroll
To view the value of the parameter the value if necessary. To confirm the the other parameters and repeat the
press the set key. value press the set key. procedure to view the values and -

To exit press Esc if necessary - edit them.




Customize Smart Baud Rate by FS Device

Project

28 Thermosta exercise rev.2

EE FreeSmart

Only After Connection has been estabilished:

—f] All parameters . . .
1. Project »BIOS parameters® All parameters» Configuration
----- (] Local ., . .
_____ ) Etended 2. CF31 editing» 38400 bits/Sec.
----- [ Remote
[—]ﬂ /O Values
----- ﬁ Local
----- ﬁ Extended
----- [ Remote
| g § rosecion Password Protocol parameters are loaded at power up, remember
C Dhemosta corcieres2 to switch off controller after changing them.
ﬂ Setting Menu
-[[A Recipes
Configuration
Address MName | Value Um Default Min | Max | Description
53265 CF01 1 Mum 1 0 1 Select COMA protocol
B3272 CFz20 0 Mum 0 0 14 Eliwell protocol controller address
B3273 CF21 0 Mum 0 0 14 Eliwell protocaol contraller family
74 CF30 1 num 1 1 235 IModbus protocol controller address
53275 CF31 5=38400 vI Mum 3=9600 0 i Modbus baud rate protocol
53276 CF32 1=2400 .| num 1=Even 1 3 Modbus parity protocal
15639 CFE0 ﬁ:ggg — |num 0 0 999 Customer code 1
15640 CF61 4;19200 _||num 0 0 999 Customer code 2
53456 CF50 5=32400 (WN(EL 1=Present 0 1 RTC present
15715 Ui26 E:?:gggu 4ms 350 0 999 Key hold time to enable function
15744 27 — num 1 0 255 Installation engineer password
15745 Liza 2 num 2 0 255 Manufacturer password
15636 Par_POLI 1026 num 0 0 65535 Palycarbonate code




Free Studio Device - Main icons

D | [HaleE r el DR RS B

File Edit View Parameters Recipes Options Help

%ﬁi:' e BES WS 1. Continuous read/write by toggle auto
Eﬁﬁ,m refresh mode. As soon as value changes,
zg;éox,:::;:’ ot it will autom_atlcally aligne with the target.
g Congunion Name:  [Frecsmart 2. Select all varlables
O Extended e | 225 3. Read all device parameters
1 oy = e 4. Write all device parameter
Q s protocct: | T 5. Download all (PLC & parameter)
2o S | 6.1t is possible to check the firmware
e o - version via information.
) crg
& Rec‘t:esumng Menu idiiatici
=l
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Free Studio Device - Colors

Project

o x

Thermaosta exercise rev.2

EE FreeSmart

-8 BIOS parameters

Elﬁ All parameters

ﬂ Configuration

ﬂ Local

-] Extended

-] Remote

-] VO Values
O

ﬁ Extended

-] Remote

..... ﬁ Protection Password

=@ Application

Em Thermosta exercise rev.2

L
R =

RwW g DESESY B L5

L.l Cfa L
Local
Address | Mame Yalue | Um | Default | hin [LERS
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 AILS analogue input
Falze Falze DIL1 digital input
False False DILZ digital input
Falze Falze DIL3 digital input
False False DIL4 digital input
Falze Falze DILS digital input
False False DILE digital input
8528 Dol Falze Falze Dol digital output
4524 DoLz False False DOL2 digital output
8530 DoL3 Falze Falze DOL3 digital output
453 DoL4 False False DOL4 digital output
8532 DoLs Falze Falze DoLs digital output
8533 DioLG False False DOLE digital output
8448 AOLT 0.0 0.0 AOL1T 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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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 Noe]

v
2

CEH rwi DR IRI Y B8

-
Thermostat Exercise rev ree Studio Device FWDevice u
file Edit View Parameters pe:  Options  Melp — —
D@ CcE AWy anRSIBRS .y B
Project 2 x
E Thermostat Exercise rev.l FreeSmart 412 Conﬁguration
& () Freesmart | Areyou sure you want to download ALL 7
- # BIOS parameters P —
=) All parameters
[‘. Configuration Name! [Freesmart
)
:, '!:,:(:f:ded Fle version: 4121
) Remote = QK Cancel |
B ) VO Velues — Communication
£ Local 5
£ Exdended Protocal: EwoMl Settngs
£ Remote Addess: | 1 )
) Protection Password —— [ Desable communication ]
5 [ Application Port ' CRGS — #ﬂ
=0 Thermostat Exercee revl Baud rate: 3840
) oy
£ Setting Menu ™y
7 Recipes | . , ,
| Download parameters default values into 'FreeSmart' 7

1. Connect

2. Download All oK Cancel

3. Write the default )
parameter values F3 el Fa

4. DMI Blink: r—
Communicating s et
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Editing value

1. Be sure to be Connected

D= E

sfcHE rwy BRI ESS B

2. Set or change the value (Red, not applied)
3. Write the parameter (Black, applied)

CONNECTED ﬂ Setting Menu
Address | Mame | Value Um Default | Min | Max | F'mje::t
16384  Setpoint C 12.0 15.0 20.0
16385  Differentiation 2.0 “C 2.0 0.5 5.0 =u Thermosta exercise rev.2
BOG0D  Ambient_Temperator 229 C EE FreeSmart

Setting Menu El“ BIOS parameters

Address Mame | Value Um Default | Min | Max | ﬁ Al parameters
16384  Setpoint 23.0 °C 18.0 15.0 30.0 ' ﬁ /0 Values
16385  Differentiation 20 C 20 0.5 5.0 ﬁ Protection Password
2960 Ambient_Temperator 229 C :

Elm Application
. G-fM Thermosta exercise rev

DeE BHACHEH RV W DRIRS Y B 8
Setting Menu [@’ Setting Menu
Address | Mame | Value Um | Default | Min | Max | o ﬁf’] F'I"E'::”::"E5
16384 Setpoint 23.0 C 18.0 15.0 200
-—
16385 Differentiation 20 C 20 0.5 5.0
2960 Ambient_Temperator 26.3 C
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Osclilloscope o]

Setting Menu

Drag & Drop Address Mame Value Um ] Default ] Min Max
{16384  Setpaint 20.0 =C 18.0 15.0 30.0 ]
16385 Differentiation 20 C 20 05 50
2960 Ambient_Temperator 231 G
Oscilloscope o x

BHE B L8 L4800 mn & 5H

Track Um Min value Max value Cur value v/div Red cursor |  Blue cursor | Horz cursor | Note
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Osclilloscope

Ed | E L@ mn

r ™
Oscilloscope settings ﬁ

Show grid Sample polling rate 20 s Feal rate
Show time bar Harizontal scale 246858 ms fdliv 20.00 : ShOW a” Value_s
Show tracks list Buffer size 40000 samples Graph propertles
Value/div=20 » OK
Tracks list . .
R _ Vertical split
Mame LInit Saluefdiv Offget Hide

|@ BACKGROUMND THERMC

33
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Osclilloscope

Oscilloscope

EHE B &&EH

205 L :
Amsfding 1227401

Time diff. 58IEE.76 ms

R

vEEEBS.E 18943
|

4

Track U | Min value | Maxval.. | | Red cursor | Blue cur.. | Homcurs. | Note |

FreeSmart Ambient_Temperator  =C 241.000 305.000  265.000 8 278000 242,000 273.000
FreeSmart Setpoint *C 180,000 220,000 220,000 5 220,000 220,000 200.000
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Debug on-line/Watch

ik JAE D e ®wwl-1% i@ﬂ

" Hysteresis 00

Select variable to watch :

r
Debug windows list

s BERE Y

Swmbol to add:

Otput_Heating

Symbol

e NTC PROBE

mm OUTPUT_HEATING
= ALARM

— SETPOINT

— DIFFERENTIATION

scl oscope

Value

~"

Location

global

TRUE global
FALSE BOOL global
18 INT @BACKGROUND:THERMOSTAT
2 INT @BACKGROUND:THERMOSTAT
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Chapter 7

Target conversion and code import

Goal:
Reuse of existing code and libraries

Schneider

Schneider Electric



Convert project from Smart to Evolution

Thermosta exercise rev.d - Eliwell Free Studio Application - ¢
= File Edit View [ Proj On-line Debug Window Tools Developer Help

1. Project » Select target

2EGH New obact 'SR sBEEL ¢ .
e ST v B 2. Free evolution EVD*
F D b1k vk | €) ) € ) { m@:@! Lp = F: Y
'%u?rc:s : Bt [F] Hysteress 3 . C h an g e
onfiguration .
" ) Freesman FeeaER E 4. Save the project
= 7 Modbus obji 8" PLC Obiect properties AeEnter 9
£ tePROM &8 Object Browser 'Selemarget |
g :(atus va {8 Como =
nums 2 .
& BIOS Pars - Fnconpte a8 perator v] Avallable Targets
: Generate redetnbutable source module -
=1 Menu Prg FreeEvolution EYC 477.18
I cfq Import chject from lrary FreeEvolution EVD 423.18
=B Menu set FreeEwvalution EVF 45911
[} Setting M .. FreeSmant 412.15
B= /0 Mapping :3 oy - FreeSmart Modbus kaster 5421
B8 Local |2
RS Extended Macros
B Remote -
& Alarms ‘ ISMIEN
& Help Refresh cument target
Options
]
i A
Eliwell Free Studic Application l-‘-]
Execution time
Set execution time: [_] .
R - I.-’ “-I This qperation requires to save the project.
WY Continue the operation ?
By target conversion, it is possible N —
to reuse the existing projects. [[ Ve | Mo

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




onverted project from Smart to Evolution

[ Tremosa exercue ren2 - Biwell Free Studo Apphcation - C\Becr el Selution Architect Ebmel\Exercoe\ Thermostat Exercise\ser. 2Thermodta exercise rev | 50 i
SFN Edt View Progjet Oscine Debug Window Tools Devdoper Help *

2SR Ll &SR oESES

B naRE@
Froma X 5 nesurces * Weboh i
o Thermosts exerciss rev2 Proje: v
FreeEvolution Configuration [smbet  Vele Type Location
= Hy
—yaunin A\

= Global variebies
- Automeahc venables
o Mopped venablas

1

3 Conetants

B Conversion between Evolution to Smart is

Qs . & not fully supported (all resources are
o e | & deleted).

i NTC_Probe
W Output_Maetng
by Alaem

-4 Ferameters

i Setpomt

1 Defercatotion """
4 Venables . |

i Ambent_Temparstor

Osclivicope
0 Tosks Lxecution time
82 Timed

«* Backgound Set pxmcuton bre

Execution tae (rs

Data export
(‘, = Browse Lxport

o x 8 X | Track Um Minvalue M valie Cwvaloe  wiw  Redcumor |
modulé TARIGET <o T INOT
podule MAIN compl 10K
Global POW
Nenu I MAX TR
basic conpleted, AN @ RET

% M0 B9 R
0 warnings, 0 errors. = MOVE W ROR

X ML s

e >

® NE

arget biocks | basc . n ’

Beropa ;= 0. e «|»] Huld | Findinprojact ) Oabug | Fescurces | Terget vanabios
Ready EDIT MODE NOT CONMNECTED



Import Objects from library (or Project) b

File Edit View On-line Debug Window Tools Developer Help
BEE © o~ New object > ]T e S B SR EE il s Tl <l e ST
o 9 & D Gopy Object /EAPE ok | () ) € & ) ) (8 @@ e 00 0F Banw d 0 &

| Duphcate object variables  [E] man

V.‘—:{» gﬁ .PLC Project Dalitaits
- Programs i FreeEvolution Confi ti
- @ PLC Object properties AR+Enter reecvo ion Contiguration

.18 Thermo # Object Browser

-3 Function bl , — Execution time

3 Funci [*3] Compile F7
i unctions :
3.1 Global vari = :ecomk::l TR Al “““\\ \ Set execution time: ||
% Global sha P Fos oS mes EESERARERS e
&P Task
'@8"3‘3 | Import object from ibrary e el R
| Timed Export object to library
2 G Backg.rc W | Lifuesy morees —Data export
F A & main %3 Refresh all libreries Select XSLT export fiter: |
%% Boot
& Init Macros

Select target. Both directions, upgrade &

Refresh curent target downgrade are possible, from:

Opbors... 7 - Smart » Evolution
Evolution®» Smart

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

‘ ™y i
[ Import PLC object from library... u [ Object browser
Lookin: || Themostat exercise rev.0 - O T o Objects filter
]-_.“i Mame Date modified T}"FIE Erggrams Ope[atgrs
Y @thermostat exercise rev.d.ppis 09/05/2014 1:35 M PPJS File | Function Blocks
Recent Places -
¥ Functions Standard functions
-‘ Yariables Localwariables
Desktop ¥ Usertypes Basictypes
- Check all ] ’ Check none I
i
Libraries
. Other filters
If
ﬂé._hh Mame * 0];8
Computer -
t Location All
A
: 1 1 3 .
Networl Librany
File name: themmostat exercise rev .0 ppis - Cpen Varstype [Al
Files of type: Singleile PLC project files (* ppis) - | [ Cancel ]
4 L F
L% &
[ Cancel ] [mpur‘t objects Enable merge mett [ select all ] [Seleu:t none
1. Select *.ppjs file type ) ’
2. Select desired project (Smart )
3. Select desired program & FBD
4. Import Objects
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Assign to Task (in case of program) "Ap |

|ij|:1:t 7% m PLC - Eliwell Free Studio Application - C:
=E FLC Project File Edit View Project On-line Debug Window Tools Developer Help
=8 Programs ﬂ BER -~ 4B 6L wEREREEEETHB =SS E EHh o
G LA H DO+ 1% &% 0T s R ) ) 6 B 6 0 G E B h B

9 x] f Resources l% Global variables T main

----- [ Functions PLEZProject

#-1 Glohal variables B ['_‘| Programs

@1 Global shared | [F main

=8 Tasks .38 Thermostat
4} Timed - Function blocks
Elt'} Eial::kg.ruund ..... (1 Functions “‘\“\ \
e main #-(_] Global variables .
4+ Boot w-(1 Global shared dddduuunung
LAY nit _‘}Tasks ‘lllllll.llll.llllllll

-.....-.......-...--.

Task properties
L3 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

Ap

-
m Object browser

=2

Ohjects filter

Erograms
Function Blocks
Functions
YYariahles

U=ertypes

Check all

Cther filters

o

Marmne

Operators

Standard functions

Local wariakbles

Basic types

Check none

Location IAH

Library | Al

Yars type l.ﬁ.ll

Cancel ] [ 1K

Marme

& main
i F| Thermostat
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Project
=& PLC Project
El [:I Programs

[:I Function blocks
------ [:I Functions
- Global variahles
---[:I Glohal shared
—-E8 Tasks

=4} Background
"B 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...

— [ Project library fist |
m PLC - Eliwell Free Studio Application - C:\Electrical\Solution Architect\Eliwe Ve
File Edit View [Project| On-line Debug Window Tools Deve hlogs _ 2 | A |
basic chprogram files (<BE)yelwell\ree stud...
a K New object » o —
B J Q| D | Removesll |
i Project
=-E8 PLC Project 4
&1 Programs
-2 Function bl View PLC Object properties Alt+Enter . | .
.11 Functions | #% Obiect Browser Y Open [
w-( Global var g Comoi
e #¥] Compile F7 - )
- Global sha ;’ ol Lookin: ) Library - @@
-8 Tasks == - . . gl
& Generate redistributable source module R Mame  Date modified = | Type size
TR e || GasDewPoint.pll 31/10/201212:31 .. PLL File 151
; Y RecentPlaces | ™ 1ot for SMART v 1.pll  08/01/201310:24 ..  PLL File 11
rT | - || Modbus_IEC_v1.pll 15/07/20139:57 AM  PLL File 11
Sf DT TIEnegtT . | Modem_IEC.pll 27/07/2012 317 PM  PLL File 61
3 Heimat ot Mol Desktop || MPbus_IEC.plI 16/03/201211:13 ... PLL File 70
Macros » — | ,PIDrequlators.v_l.S.pll 11/06/2013 3:35 P PLL File 391
et taadk ’ n | | PIDrequlators vl 6.pll 22/10/2013 219 PM  PLL File 451
it Libraries || Profibus_iec.pll 16/03/201211:13 ...  PLL File 315
Delesh cent el [} smartbios.pl 10/10/201311:54 ... PLL File Ty
Options... ﬂza,...!- | StrLib.pll 10/05/2013 5:24 PM  PLL File 51
Computer || tempprobes130318.pll 18/03/201311:31 ... PLL File 821
1. Project » Library Manager ‘a..; < T |
2. PrOj eCt Library ||St " > ! File name: P|Dregulators_v1_6&.pll -
ebwor
3. add/remove Fies oftype:  [PLC Libary files (*pll) v| [ cance ]
4. Un“nk/Re“nk . o [ Open as read-only
April 2014 | Aidin Al




...LInk Libraries "Ap

)

p
Project library list

Marme Link Add

hasic chprogram files (x86)\eliwellyiree studi..
FlDregulators_w1... ChElectricaliSalution ArchitectyHWVAL. .

Femowve

Remowve all

UnLink

Felink

Close

Library

4§ FI_D_Light_Timed
£ F_0_Timed

£ F1_Light_Timed
% FID_Light_Timed
£ FID_Timed

£ P _Tirmed

4| [\ hasic ]IlF’IDreguIatDrs_ﬂ_E I
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Save a project as: "

File » save a project as : ([0 Sove 2 ]
Savein: Wl Desktop - @ j .l FFF g
* l-- (= N @f ;
Create a folder for the - A )& 4A| |

prOJeCt before S&VIﬂg Libraries Aidin Computer Metwork Desktop

- Aliyarzade...

Libraries Launch free

Studio
A

Computer
Metwork
File name: -
Save as type: [Single-ﬁle PLC project files (" ppis) - ] [ Cance ]
L% - A
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Q&A

ERCAERE;

It's QUESTION TIME !!

Schneider
&Electric

Schneider Electric



Thanks

Schneider

Schneider Electric



