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The information provided in this documentation contains general descriptions and/or
technical characteristics of the performance of the products contained herein. This
documentation is not intended as a substitute for and is not to be used for determining
suitability or reliability of these products for specific user applications. It is the duty of any
such user or integrator to perform the appropriate and complete risk analysis, evaluation and
testing of the products with respect to the relevant specific application or use thereof. Neither
Schneider Electric nor any of its affiliates or subsidiaries shall be responsible or liable for
misuse of the information contained herein. If you have any suggestions for improvements or
amendments or have found errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic or
mechanical, including photocopying, without express written permission of Schneider
Electric.

All pertinent state, regional, and local safety regulations must be observed when installing
and using this product. For reasons of safety and to help ensure compliance with
documented system data, only the manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant
instructions must be followed.

Failure to use Schneider Electric software or approved software with our hardware products
may result in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.
© 2014 Schneider Electric. All rights reserved.
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Safety Information

Safety Information

Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with the
device before trying to install, operate, or maintain it. The following special messages may
appear throughout this documentation or on the equipment to warn of potential hazards or to
call attention to information that clarifies or simplifies a procedure.

The addition of this symbol to a Danger or Warning safety label
indicates that an electrical hazard exists, which will result in personal
injury if the instructions are not followed.

personal injury hazards. Obey all safety messages that follow this
symbol to avoid possible injury or death.

A DANGER

DANGER indicates an imminently hazardous situation which, if not avoided,
will result in death or serious injury.

A WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, can
result in death or serious injury.

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, can
result in minor or moderate injury.

NOTICE

2 This is the safety alert symbol. It is used to alert you to potential

NOTICE is used to address practices not related to physical injury.

PLEASE NOTE

Electrical equipment should be installed, operated, serviced, and maintained only by
gualified personnel. No responsibility is assumed by Schneider Electric for any
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction and
operation of electrical equipment and its installation, and has received safety training to
recognize and avoid the hazards involved.

EIO0000000537 06/2014 7



About the Book

About the Book

At a Glance

Document Scope

This manual describes about the development environment of SOHVAC for Windows® that
is used to create and manage distributed control projects. This manual gives you the easy-
to-use program to familiarize with the SoHVAC development environment.

Validity Note
This document is valid for SOHVAC V3.0.

Related Documents

Title of Documentation

Reference Number

SoHVAC C Programming Language User Guide

EIO0000000536

SoHVAC Standard Library User Guide

EIO0000000538

Modicon M168 Controller Hardware Guide

EIO0000000533

You can download these technical publications and other technical information from our

website at www.schneider-electric.com.
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About the Book

Product Related Information

A WARNING

LOSS OF CONTROL

1 The designer of any control scheme must consider the potential failure modes of
control paths and, for certain critical control functions, provide a means to achieve
a safe state during and after a path failure. Examples of critical control functions
are emergency stop and overtravel stop, power outage and restart.

Separate or redundant control paths must be provided for critical control functions.

1 System control paths may include communication links. Consideration must be
given to the implications of unanticipated transmission delays or failures of the link.

1 Observe all accident prevention regulations and local safety guidelines.®

Each implementation of this equipment must be individually and thoroughly tested
for proper operation before being placed into service.

Failure to follow these instructions can result in death, serious injury,
or equipment damage.

! For additional information, refer to NEMA ICS 1.1 (latest edition), "Safety Guidelines for the
Application, Installation, and Maintenance of Solid State Control" and to NEMA ICS 7.1
(latest edition), "Safety Standards for Construction and Guide for Selection, Installation and
Operation of Adjustable-Speed Drive Systems" or their equivalent governing your particular
location.

A WARNING

UNINTENDED EQUIPMENT OPERATION
1 Only use software approved by Schneider Electric for use with this equipment.

1 Update your application program every time you change the physical hardware
configuration.

Failure to follow these instructions can result in death, serious injury,
or equipment damage.

EIO0000000537 06/2014 9



General Information

1

General Information

1.1 About SOHVAC

SoHVAC for Windows® is an integrated development environment for the M168, a
programmable controller that enables you to customize and manage complex heating,
ventilation and air conditioning applications.

It enables you to set up in an easy and user-friendly way a modular range of hardware.
The development environment is composed of a series of integrated and interacting tools:
1 Creation and management of objects and control algorithms.
1 Creation and architecture of user interfaces.
1 Configuration and management of communication networks.
1 Debug mode
l

Creation of your own object libraries.

1.1.1 Start-Up and Test

Before using electrical control and automation equipment for regular operation after
installation, the system should be given a start-up test by qualified personnel to verify correct
operation of the equipment. It is important that arrangements for such a check be made and
that enough time is allowed to perform complete and satisfactory testing.

AWARNING

UNINTENDED EQUIPMENT OPERATION
1 Verify that all installation and set up procedures have been completed.

1 Before operational tests are performed, remove all blocks or other temporary
holding means used for shipment from all component devices.

1 Remove tools, meters, and debris from equipment.

Failure to follow these instructions can result in injury or equipment
damage.

Follow all start-up tests recommended in the equipment documentation. Store all equipment
documentation for future references.

Test your application in both simulated test and real environments.

Verify that the completed system is free from all short circuits and unintended ground
connections, except those grounds installed according to local regulations (according to the
National Electrical Code in the U.S.A, for instance). If high-potential voltage testing is
necessary, follow recommendations in equipment documentation to prevent accidental
equipment damage.

Before energizing equipment:
1 Remove tools, meters, and debris from equipment.
1 Close the equipment enclosure door.
1 Remove ground from incoming power lines.
1

Perform all start-up tests recommended by the manufacturer.

EIO0000000537 06/2014 10



Developing projects with SOHVAC

2 Developing Projects with SoHVAC

You can create and manage distributed control projects through the SoHVAC development
environment.

The possibility of creating object libraries enables you to build your own collection of objects
that you can reuse in multiple projects, minimizing development time.

In many cases, the method applied to develop a project is fundamental. With SOHVAC, you
can proceed according to either the top-down approach (that is, defining the system layout
first and then implementing the details) or the bottom-up approach (that is, starting from the
machines basic, low-level elements and then building more and more complex blocks, one
brick at a time, until you reach the final goal).

2.1 Quick Programming Example

Below is an easy program to help you familiarize with the SOHVAC development
environment. The program uses a Digital In and a Digital Out that will be joined together.
The effect you want to achieve is that when the digital input switches, the corresponding
digital output switches too.

In addition, you can also create an EIML (Embedded Interface Markup Language) page in
which the digital output is linked to a combo object with 2 texts, so that a different message
is displayed according to output state.

To create a new project, you can either select FileY New Project from the menu or click the
Create a new project icon in the toolbar.

A window called New SoHVAC Project appears. Enter the name Samplel in the Project
name box and click Create.

r

Mewr SoHVAC Project

Leneral l Yerzion |nfo ] Project ] Histarian ] Defines ] Structs ] Options ] Change Log ]
Praject name: |SDHV.-’-'-.E Praject_0
Authar: |
Creation date: |25_EIE.2EI'I 3 j
D escription:
(Ao | O Caos

Initially, you need a digital type input and a digital type output. From the Hardware library,
you can select a Digital In and drag-and-drop it anywhere on the worksheet. The digital input
icon with the default name DIGITALIN1 appears. You can drag it to the desired position.

EIO0000000537 06/2014 11



Developing projects with SOHVAC

You can follow a similar procedure to position a Digital Out as well.

Once both entities have been added to the main worksheet of the application, you will need
to link the entities.

To link the entities, place the mouse pointer over the output pin of the digital input entity and
make a left mouse click. Move the mouse to the input pin of the digital output entity. During
the mouse movement, you will notice that an arrow is drawn from the output pin of the digital
input entity. Make a left mouse click again when the mouse reaches the input pin of the
digital output entity.

If you have followed all the steps in this procedure correctly, both entities should now be
linked by an arrow.

DIGITALINI DIGITALOUTI

To save the project, select File Y Save Project from the menu, or click the corresponding
icon in the toolbar.

To create the graphical interface, select File Y New Y New EIML Page (120 x 32) from the
main menu.

A blank page appears corresponding to a 120 x 32 pixel LCD graphic display.

From the toolbar, select the Combo icon, click the blank page and drag it while holding the
left mouse button down until you obtain a rectangle.

AV SRBIEENDO

Combo

Once you have created it, you can move it to the desired position. If you wish to change its
size, you need to open the properties window (right-click the rectangle and select
Properties) and set Left, Top, Width and Height as required.

Otherwise, you can graphically resize the object by placing the mouse pointer at the right
end or bottom end of the element.

EIO0000000537 06/2014 12



Developing projects with SOHVAC

In addition, from the properties window, link the Var property to the DigitalOut variable, as
shown in the figure:

AV S@ZE®ENDO

: o)
Name Eombol | 41l Entities |
?Z: 188 it_l,l : Father sheet

| [[C1GITALIMT
Width 48 DIGITALOUT Sheet1
Height 16
Focusindes 1]
War Wj
E ntityM arne
Fantsize 0808
Align RIGHT
Edit -
Fiefresh v

o OK & Cancel | m Report |

o OK & Cancel

Linked entity

In this way you have created a join between the DigitalOut variable and the Combo1l graphic
element that represents it.

Finally, set Align to Center, Font to 8x16 and check the Refresh property.

Now, right-click the rectangle and select the Combo wizard. Leave the Type property set to
Text and type Switch-On in the Name window, and then click Add.

In this way, this text will remain linked to the value 0 of the DigitalOut variable (contact
open). Now repeat the operation but this time link the text Hello World! to the value 1
(contact closed).

NOTE: In the Combo wizard list created, the first element from the top is linked to value 0,
the second to value 1 and so on.

Launch the compilation by selecting ProjectY Compile from the menu or click the
corresponding key in the toolbar.

EIO0000000537 06/2014
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Developing projects with SOHVAC

If you have not yet selected the hardware on which the project runs, the Hardware Expert
appears.

Hardware Expert - 1. Welcome @
Welcome to Hardware Expert!
Hardware Expert will help you to choose the best SCHNEIDER ELECTRIC hardware for your
SoHVAC Project. Please follow the steps.

Cancel Q I

After reading the introduction, click Next to go to the following screen that shows a list of all

available controllers on the left, a brief hardware description at the bottom, and a preview on

the right.

EIO0000000537 06/2014
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Developing projects with SOHVAC

Hardware Expert - 2. Controller

The controller is the core of the SoHYAC. You can select the SoHVAC controller that best

matches your needs.
Please select the desired controller from the list below.

' Controllers available: Preview:
TM168823 '
TM168B23C Pl EroTDTe
TM168D23 :
TM168023C K
{;.,':r“f," PRl At b Lasl lad
~ Hw Type

" Generic hardware
‘ (¢ S-Type hardware

Description:

TM168D23 or TM168D235.
Hardware features:
-54l, 701,340,800, 1 ExpBUS, 2 Sernial Lines, 1 Real Time Clock.

- 1 araphical display of 120232 pizel + & buttons.

Back Next Cancel & |

Select the controller (for example, TM168D23) and click Next.
The third wizard step shows the serial port configurations (leave them out at present).

The fourth wizard step shows the available expansions with a brief description on the right,
and gives the possibility of joining them to the ExpBUS. You need not add any expansions,
click Next.

In the fifth step, you can join a display (select the TM168GDB graphic display with 128 x 64
resolutions).

The last step of the Hardware Expert summarizes the selected configuration. By clicking
the End, the wizard closes and automatically goes to a window where you can verify the
joins between the entities and the physical terminals.

In this case, you need to join the logical Digitalln and the DigitalOut to a physical digital
input and digital output, respectively.
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Developing projects with SOHVAC

EEX

ExpBUS | Node | Fin |

“:| Digital Inputs
Digital Inputs: Available Pins: Preszent Joing:
MHame | ExpBLIS | Hode | Fir | Description I ame:
DIGITALIMI a 1] DIot DI - Low e
a 1] DI0Z2  DIZ2-Lowc
a 1] DI03  DI3-Lowc
a 1] DI04 D4 -Lowc
] 0 DIOS DI5-LowVe Join P
a 1] DIOE  DIE - Low e
a 1] pror D7 -

Low W * Unijgin

&) Cancel

Select DIGITALIN from the list on the left and the physical terminal you wish to join it to from

the center list, for example, Pin DI 01.

By clicking the Join, the selected items are removed and a new row is generated in the list
on the right which describes the join that has been made.

When closing this window, the system automatically requests you to join the DigitalOut as
well. To join the DIGITALOUT, proceed in the same way as you did in the previous

example.

Once you have joined all entities correctly in the Hardware section, the project compilation
starts (the result of compilation is displayed in the output window at the bottom of the

screen).

Now you can download the program by selecting the ProjectY Download menu (or click the
corresponding toolbar icon). For more connection information, refer to the Modicon M168

Controller Hardware Guide.

The following window appears:

Download JET

Address: 0x000000

| 0%

If you have selected a TM168062308 6controller in the hardware expert wizard, use the USB -

RJ11 programming cable and select the correct COM portinthe To o | s

YPr enferur enc e

If the connection with the controller is successfully established, after a few seconds the
progress bar begins to expand. Once the download is complete, a box appears indicating
the successful outcome of the operation. Otherwise an error message appears. In this case,

see chapter COM port configuration.

Having terminated the download operations, your first program should have been loaded in

the TM168.

If you close the contact where the Digitalln has been connected, the relay corresponding to
the DigitalOut should be switched ON and the message Hello World! should appear on
controller built-in display and the remote graphic display.

EIO0000000537 06/2014
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3 Basic Operations

This chapter describes the basic operations that allow you to develop a project using the
SoHVAC development environment.

The user is guided through the operations required to develop a project (creation, algorithms
implementation, compilation and download to the controller).

3.1 Creating a New Project

The first thing you need to do in SOHVAC is to create a new project.

. . . . [aT] . .
Select FileY New Project from the menu, or click the Create New Project icon in the
toolbar.

A window will open to ask the type of project to be created:
1 Create SOHVAC Empty project: creates a project without function blocks

1 Create SOHVAC Template Project: creates a project including Alarms or Status Blocks

22| New SoHVAC Project x|

" Create SoHYAC Empty Project

f+ Create SoHYAC Template Project

Template options

[v Hardware Bitz [Woltage, RTC, ...]

[v Software Bitz [Math, Stack, ...]

[~ ExpBUS Metwork [Status, Parameters, ...

[ Analog Inputs [Emars, Timeout, ]

If you select Create SOHVAC Template Project, it is possible to select which information will be
added to the project.
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Once you have clicked OK to confirm the type of project to create, a window containing a list of
all project properties appears:

3 &l
New SoHVAC Project B X
General l"v"ersiun Inh:u] F'ru:uie-:t] Histu:urian] Defines] Structs] Dptiu:uns] Change Lu:-g]
Project name: |SDHU.-'1'-.E Praject_(0
Avthor: |
Creation date: |25_EIE.2EI1 3 j
Descriptian:
"%, Create &) Cancel

When you create a new project, enter its name, the name of the author, the creation date (the
current date appears by default) and a brief description of the project under the General tab.

Under the Version Info tab, the project can be identified by a project number, a version and a
revision.

To create the project, click Create.
All project options can be changed later by choosing the ProjectY Properties menu or clicking

v .

the corresponding icon in the toolbar
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3.2 The Screen Organization

The program window is divided into several areas:
1 menus on top
1 project Inspector and Library Manager on the left
1 programmable area in the center

1 output window at the bottom

|28 SoHVAC - - [Sheet1] - [5]x]

E@ File Edit View Project Debug Lbrary Tods Window Help = %|
LDEE e OB0O |0 - |3 b0 0% | =2l E

=] E SoHVAC Praject_0 -
{5 Shestl

=) Software -
4 Generic Algoritm
0 Shest [%

Fie
Par
Pers
2 — .

Timer
8 Command Input
&, Command Output
=) Hardware
B9 Digital Input
B Digital Qutput
& Analog Input hd

28 Analoo Dutout ﬂ g _"»

3 «——

Dutput

#1497 V1281 Ikems Selected: O

The window is divided into 3 lists:
1. Project Inspector

2. Library Manager

3. Output Window

You can display/hide the Project Inspector window through the ViewY View Project Inspector
menu.

You can display/hide the corresponding windows with menu ViewY View Library Manager and
ViewY View Output Window.
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3.3 Entities: Definition and Use

Entities, a basic element in the SOHVAC engineering software tool, are objects that are
graphically represented by an icon on the development sheet. They share the following common
features:

1 A variable number of inputs, characterized by a type (refer to Basic Elements Data Types).

1 A variable number of outputs, characterized by a type (refer to Basic Elements Data
Types).

1 The properties Left and Top that allow you to define their graphic position inside the
worksheet.

1 The properties Width and Height that allow you to define the size of the individual entity.
1 A unique name that identifies the entity in the project.
1 A brief description.

In addition, each one of them has specific properties that characterize its behavior.

Examples of entities are variables, digital inputs (DI), digital outputs (DO), algorithms, libraries,
and so on.

3.3.1 Name of the Entity

Each entity in the project needs to have a unique name that characterizes it.
Below are the rules to be followed when naming an entity:

1 The names of entity, algorithms, categories, inputs, outputs, and so on must not exceed
80 characters.

1 The compiler used to compile the project is not case-sensitive type. So, 2 different entity
names should not differ only in capital/lowercase letters.

1 For example, 2 entities with associate names requestFans and RequestFANS generate an
error during compilation.

1 The name of an entity should be C compliant and should not contain special characters like
spaces, commas, dots, apostrophes, accents, quotes, and mathematical signs (+,-,*,/).

3.3.2 Put an Entity on a Worksheet

To put an entity in a worksheet, you need to select it from the library manager and drag-and-drop
it.

The entity appears in its default size, which can be changed later.

3.3.3 Moving Entities

To move an entity to a different place in a worksheet, do one of the following:
91 Drag-and-drop it to the required position.

1 Select one or more entities and press the arrow keys (to move them faster, hold down
CTRL while pressing the arrow keys).
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3.3.4 Removing Entities

To remove an entity from a worksheet, do one of the following:
1 Select and press DEL or select EditY Delete from the menu
1 Select an entity, right-click and select Delete from the context menu

A confirmation window asks you to confirm if you wish to remove the entity. This operation may
be performed with multiple selected entities as well.

If you remove a subsheet, all the entities contained in it are also removed.

When an entity is removed, all the joins to other entities are removed. To save the links, refer to
Removing/Changing Entities and Saving Links.

Any references found in the EIML pages are also deleted.

3.3.5 Removing/Changing Entities and Saving Links

To remove an entity and keep the links for further use, do the following:

1 Select the entity to be removed, right-click and select Delete and Save Links from the
context menu.

The entity is removed and connection entities are created. These entities disappear
automatically when they are connected both the sides with other blocks.

To change an entity, do the following:

9 Select the entity to be changed, right-click and select Delete and Save Links from the
context menu. Connection entities are created.

Create the new entity.

Link the new entity to the connection entities. The connection entities disappear
automatically. A directlinkismade bet ween the new entity.and ¢

Changing entity example:

Create a program to add 2 variables and store the result in Result Variable.

WAROL
[ | ADD 2
- Fezult
A
i1l
e o
VARDZ ind £
A
0
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To replace the ADD entity by MUL entity, select Delete and Save Links.

WAROL
m ADD 2
. o — r Result
it ~S |
oy, Property
it
VAROZ Mew Library, .,
S
- 4 Cut Chrl+
y [ Copy Ctrl+C
T Paste Chrl+y

K Delete Dl

_|J Align Horizonkally
= Align Vertically

3 Connection entities are created.

VARN

[ | ADD 2 inl ADD 2 O out

- L “Hesult
@k @)
ADD 2 ind i

v ARN2 @ g
o
[ |
s

l\.

EIO0000000537 06/2014



Basic Operations

Add the MUL entity and start to link ADD_2_in1 output to inl input of MUL entity. The
ADD_2_inl:

MUL_3

VARML

| ADD 2 O out

» Fesult
N
ADD 2 ind /;
VARDZ @ y
i
N
A

Finalize all the connections and move the MUL entity.

TARD

| JAUL_3

b Fesult
ital
- * ot
WARDZ y A

r L}

3.3.6 Cut and Paste of a Entity with EIML Connection
When you cut one or more entities, if those entities are linked on an EIML page, a confirmation
message Do you want to save the selected entities links appears.
Click Yes to save the link between entities and the EIML page

Click No to cut the link between entities and the EIML page. The EIML Variable is not linked to a
VAR any more.

Click Cancel to abort the cut operation.
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3.4 Control Sheets and Subsheets

A control sheet is a special entity which has the ability to contain other entities (including sheets).
You can implement a tree-structured project applying either a Top-Down approach, Bottom-Up
approach or a mixture of both according to your preferences and the needs of the project.

Therefore, a control sheet allows you to group certain project entities in a logical macro-entity. If
you save this sheet as a library function block, you can reuse it in the future by taking it from the
library manager.

Each project is composed of at least one main sheet where you can add either subsheets or
other entities.

By default the program is created with one control sheet named Sheetl.

3.4.1 Creating a New Sheet

To create a new sheet, do one of the following:

1 Select FileY NewY New Sheet from the menu.

9 Click the Ld icon in the toolbar.
M Press CTRL+N.

3.4.2 Creating a New Subsheet

There are 2 approaches to add a subsheet to a project:

1 Select the empty subsheet by selecting the = icon in the Software library and insert the
different entities in it. Subsheet creation is also available through menu FileY NewY New
Sub Sheet.

1 Select one or more entities from the active sheet by selecting the entities you wish to

A
group, select LibraryY Generate SubSheet from the menu or click the - icon in the
toolbar. In this case, a new subsheet is created and the selected entities are moved to the
new subsheet.

To join the entities found in a subsheet to external entities, you need to export the input and
output pins of the involved entities (refer to Linking Entities).

3.5 Navigation in Sheets
Q80

The following arrows in the toolbar allow you to navigate in the different sheets
and sub sheets.

When you click the:

1 uparrow , you can access the upper level of sheets

1 left arrow
pages

and the right arrow , You can navigate between the previous active
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3.6 Linking Entities

To set up a project, you need to insert entities in the sheets and link them together in order to
achieve the logical behavior of the controller.

Linking entities means to link each output to the respective inputs of other entities according to
certain rules given:

f
1

One output pin can be linked to multiple input pins.

The data type associated with the input pin has to be compatible with the data type
associated to the output pin.

3.6.1 Link Entities

To link 2 entities, do one of the following:

il

If the entities are in the same sheet, you can link them by means of an arrow. Place mouse
pointer over the output pin of the entity you want to link until it is highlighted. By clicking the
left mouse button and moving the mouse, an arrow is drawn between the selected output
and the pointer. If you want to draw a link composed of multiple angled lines, click at the
point where you want to bend the arrow and go on moving the mouse in a different
direction towards the input pin. When you place mouse pointer over the input pin, it is
highlighted. Click to complete the link. If the input had not been linked before and if the
input and output types are compatible, an arrow is drawn to confirm that both entities have
been linked. If you want to cancel this operation at any time, click the right mouse button.

If the entities are placed in different sheets, you can decide to export the inputs/outputs.
Each subsheet has the possibility of exporting certain input or output pins of the entities
contained in it. To do so, place mouse pointer over the pin you wish to export, right-click
and select Export 10 from the context menu. The exported pin changes color (it becomes
blue by default) and appears outside the subsheet. Suppose you want to link a Digital Input
to a Var contained in a subsheet, you need to export the variables input pin. Now you can
link the output pin of the Digital Input to the pin exported from the subsheet.

Or, you can link inputs and outputs (even if placed in different sheets) without using arrow
connections, but using the external links.

3.6.2 External Links

To specify an external link, you need to perform the following steps in order:

1.

—
Click the icon from the toolbar, select the output you wish to link, and select the
input.

This function is very useful if links are particularly tangled or high in number, but it makes
the project less readable.

3. To unlink 2 entities, you can proceed in 2 different ways according to the type of link:

|l

If the entities are linked by an arrow, select the arrow and remove it by clicking Del or
select EditY D e | dronethe menu.

If the entities were linked using an external link, you have to display the Show linksé
window, select the link and remove it by clicking the appropriate key.

The following program is an example for external links:
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cale_enableshutter

ninputh .
. t
1 inputE -§/ o
#~
TIMER2
AlignAfterUnitORN
cal;_enableShutter enable 1

= off20n

reset  ga8 dadn
out p———a [nad —
1clear e A

AlignAfternitord reload

A

3.6.3 Link Out

The output terminals are designed as follows:

_uutH

Context menu:
Property: link properties. Refer to Input and Output Properties.

Show links: window with the connected links 4

}@3 Show links ...
A double-click on the terminal immediately opens the Links window.

3.6.4 Link In

. . . calc_enableShutter enable .
The input terminals are designed as follows: EE—— .., the colored box display the

name of the entity to which they are connected; in this case calc_enableShutter.

Context menu:
Show Entity: Select and display the entity connected (Output terminal).
Entity Property: Open the properties of the entity connected (Output terminal).

hﬂm
“—y, Entity Property...

A double-click on the terminal returns the selection to the connected entity.

3.6.5 Show Link Context Menu

Once you have finished joining the entities, you can display the link you have created by
seleci ng Show |l inksé from the context menu of the
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DIGITALINI DIGITALOUTI

Mame | Data Type | Internal Mame | Mumber of Iinks|
) Sheet! >DIGITALOUT-3in CI_EBIT i 1

The menu helps to manage the different links of the terminal selected:

-t .
Go to the selected link.

X

Remove selected link.

EIO0000000537 06/2014
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3.7 Creating EIML Pages

EIML pages allow you to describe the graphical interface of the controller in graphical format. A
project may include multiple interconnected pages to display texts, icons, and variables
representing the internal states of the controller.

To add a page to the project, select FileY NewY New EIML Page from the menu or click the

—

icon in the toolbar.

Once you have chosen the page type you intend to create, a node representing the page you
have just added appears in the project tree.

The visual representation of the page appears in the center of the development environment.

EIML pages are associated with a certain type of display. For example, the figure below shows a
blank page of a 240 x 140 pixel LCD graphic display.

38 SoHVAC - C:\Program Files\Schneider Electric\SoHVAC\Bin\Metafile\HwSwiNetAl_Template.stpf - [Page1 (1)]

@Flls Edit View Project Debug Library Tools Window Help -0 x
LD ® e DB0 |- §D0X =Dk @
= Eﬂ Hw-Sw-Net-s)_Bitsbanagement 0 =
=15 MainSheet } AV S B\ O
B ANALDGING
B ANALDGINZ
B ANALDGING
B ANALOGING
B ANALDGING
4 cLockd
¥-I5) Template

=7 Display 240140
|| Pagel (1]

¥ Software
#-5) Hardware
+-2) Analog Inputs
+-5) Analog Outputs
+-{2) Avithmetic
+-5) BACnet
%) BACnel IP
-3 Bistable
+-IC7) Bit Shift
#-15) Broweser
+-[5) Comparators
#-{5) Cerversion
+-[) Counters
#-[5) Edge Detection
+- [ ExpEUIS

¥ [0 HVAL

40 HVAC - &HU
H-5) HVAL - Small Chillers
#-{) History

H5) Identiy

+-2) Linear

#-I.7) Logic

+-i5) Modbus
-5 Modbus TCP
#-{7) Mot Linear
-5 Password
#-15) Selection
¥-I3) System

#-15) Timers

#-13) Timing

Page Size: 12 bytes|

Pacion | ot |

EIML pages can contain texts, variables, icons, combos, tables, lines, and rectangles. Refer to
Entities: Definition and Use.

The pages are created following a WYSIWYG approach (What You See Is What You Get). This
means that the positions occupied, the font sizes, and the static properties such as alignment or
text are displayed exactly as they have been set.

To display dynamic-type properties such as flashing or cursor movement, you need to switch to
EIML page simulation.
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3.8 Selecting Hardware

A project developed using SoHVAC can be executed on the family of controllers compatible with
this development environment. So you should select the controller, on which you wish to execute
the project.

To allow developers to work more freely, the controller may be chosen either at the beginning of
the design phase to build the project around the controller, or at the time of compilation
depending on the resources used.

To select the hardware, launch the Hardware Expert wizard by

1 Selecting ProjectY Hardware Expert from the menu

1 Clicking the Hardware Expert - icon.

The wizard starts with a welcome window.

Hardware Expert - 1. Welcome @

Welcome to Hardware Expert!

Hardware Expert will help you to choose the best SCHNEIDER ELECTRIC hardware for your
SoHVAC Project. Please follow the steps.

Cancel Q |
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Click Next to go to the second step where all controller types are listed.

Hardware Expert - 2. Controller

The controller is the core of the SoHYAC. You can select the SoHVAC controller that best

matches your needs.
Please select the desired controller from the list below.

Controllers available: Preview:
TM168B23
TM168B23C o T

TM168D23
TM168D23C i e

i it

— Hw Type
" Generic hardware
(¢ S-Type hardware

Description:

TM168D23 or TM168D235.

Hardware features:
-5Al,7D1, 340,800, 1 ExpBUS, 2 Serial Lines, 1 Real Time Clock.

- 1 graphical display of 120x32 pixel + 6 buttons.

Back Next Cancel & |

When you select a controller, a brief description of the resources available in the controller
appears in the center of the screen and a preview of the controller appears on the right side.

There are 2 different reference types of controller hardware: Generic Hardware and S-Type
Hardware.

S-Type Hardware is required for the execution of certain function blocks. For more information,
refer to SOHVAC Function Block Help documentation to determine the type of controller

hardware you may need.
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Click the appropriate controller and then click Next.

x]

Hardware Expert - 3. Serial Ports

Serial ports enable controllers to communicate with other devices, [nthe EUS ENAELED zection,
it iz pozzible to enable/dizable Debug Utilit. 1n the SERIAL LINE AMD BrS CONMNECTIVITY

zechion, it iz poszible to select which protocol the contraller supports.

BUS ENABLED

[ Enable Debug Likility

SERIAL LINE AND BMS CONNECTIVITY

MBST: ModhusSlave |

MBS |M|:||:|I:uush-1aster ﬂ i,cé b odbus Mazter Metwork, Config
HETWORE

COWMECTIVITY (SR mer=t i b bé Metwork, Connectivity Slot Config
SLOT:

B Back | Hext | Cancel &

The third wizard step is divided into 2 sections.

1. The first one allows you to enable the debugger channel to debug the program.

2. The second one allows to select a protocol to use for each available communication port:
1 None, ModbussSlave for the serial line MBS1.
1 None, ModbusSlave, ModbusMaster, for the serial line MBS2.
1 None, BAChet MS/TP, BACnet IP, ModBus TCP for the Network Connectivity Slot.

The Modbus Master Network Config button configures the serial line connectivity port and the
Network Connectivity Slot Config button configures the BMS connectivity port.
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If you click Next, you will gain access to configure the expansions on ExpBUS.

Hardware Expert - 4. Expansion Bus - I/Q Expansions

The expansionz are boards that can extend the basic charactenstics of the controller. |tis possible
to chooge different expanzion bypes. It iz aleo poszible to choose more than one expansion.

Pleaze zelect the desired expanzions from the list below.

E xpanzions available: ExpBUS:
THMI1B2ETF 1 THMIBBE1Y
Preview:
C el

Dezcription: - =
THI1E2E17. =
Hardware features: e
-3AL5DL 340,600 and 1 ExpBUS. L LU

B Back Hext | Cancel &

At the left side, there is a list of available expansions depending on the controller which can be
connected to the ExpBUS.

To add an expansion, select an expansion and click the + button. A new row appears at the
right side.
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Once you have selected all the expansions to be added, click Next to proceed.

Hardware Expert - 5. Expansion Bus - User Interfaces

The uger interface iz the zet of dizplay and keyboard. [t iz poszible to choose between different types
of user interfaces to uze in pour SoHYAL project.

Pleaze zelect the desired uszer interface fram the lizt below.

U.1. available: ExpBUS:

TM1EEGDE 2  TMI1BEGDE
TM168GDTS 3 TMI1BEGDTS

Preview:

Description

THI1ERGDTE.

Hardware features:

- graphical backlighted display, 240:1 40 pisels.
- B keps, 1 buzzer, 1 Real Time Clock.

B Back Hest Cancel &

The fifth wizard step is similar to the fourth one. It allows you to add User Interfaces to the
ExpBUS.
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Click Next.

Hardware Expert - 6. Network ExpBUS

For the ExpBLIS . you must zet the default phozical addreszes of the selected
devices in order for the master controller to manage the ExpBUS network, properly.

Pleaze zet the master controller and the hardware in the lizt of ExpBUS phyzical addreszes.

i TM168D23
;-:: Mazter v Address |1 ﬁ Baudrate |20k, -
~ | N. | Hardware Mame Address
1 TM1B8E17 2 ExpBUS node 1
2 TM1B3GDE 3 TH168E17
3 TMIBBE1Y 4
4

TM1E8GDTS 93 4 j Set Address

Click Set button to confirm
the addreszs and ta refresh the
the Hardware list

E:| Create HTML Doc |

Back | || Newt EX Cancel &
It is possible to set the parameters that define the ExpBUS network as its physical address, the

fact that the controller manages as master the network, all the physical addresses of the other
network elements.

It is also possible to create an html document with all network settings.

NOTE: If the controller has to manage the expansions, it is important to flag the Master
controller field.
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In the last step, the wizard summarizes the selected configuration including controller type, serial
port configurations, expansions, and interfaces linked to each corresponding communication

bus.
Hardware Expert - 7. Goodbye E|
You have completed the choices of which hardware to uge in pour SoHWVAC Project.
Here you can find a summary of pour choices.
Pleaze remember that the zettings will not be saved until vou zave the curent SoHWAC Project.
Controller: ExpBUS:
Controller: M. | Mame Address
- TH1B3E 230 1 TMIGSET7 2
Bus list 2 THW1B3GDE K]
- ExpBUS Enabled 3 TMIBSGDTS 4
- ExpBUS Address: 1
- ExpBUS Mazter Yez
UART s configuration: Modbus Master:
- UARTY: ModbusSlave M. | Mame Address
-UARTZ: Modbustd azter
-BMS UART: BACHet MS/TP
Hezources list:
-14  Digital Dutputz [DO) ) BM5: BACnet MS/TP
-12  Digital Inputs [D1] Property Walle
-8 Analog Inputs [Al] Eaud Fate 9600
-E Analog Dutputs [40) kac Id |Ineanfigured
-4 Buttons b ax Mazters 127
-3 RTC Max Info Frames 3
) 'IE E;‘;zers 3 Device Instance 108
B Eack Cancel &

Click End to terminate the wizard.

Click Cancel to cancel all the changes made.
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3.9 Connection to Physical Terminals

The entities used in the SOHVAC are a logical representation not related to the controller type.

Before compilation, you need to specify the connections between the logical resources used in
the project and the physical resources available in the selected controller.

Therefore all entity types representing a controller 1/0O (Digital Inputs, Digital Outputs, Analog
Inputs, Analog Outputs, Clocks, LEDs, Buttons, Command Out, Command In, and Buzzer)
needs to be joined to the local or remote physical I/0 through the Join Tools.

You can use the Check Joins function to verify all joins and if needed, open up the required
windows to join those entities that have not yet been assigned:

7 Click the

f Select ProjectY Join ToolsY Check Joins from the menu.

icon on the toolbar menu.

If you try to compile a program where all joins have not been made, the dedicated join windows

open automatically.

3.9.1 Digital Inputs

The digital input joining wizard can be started manually by selecting ProjectY Join
ToolsY Digital Inputs from the menu.

“+{ Digital Inputs
Digital Inputs: Available Pins:
Name ] E=pBUS l Node[ Pin | Description
DIGITALINT 0 0 DI0O1T DI -LowVce
0 0 DI02 DIZ-LowYc
0 0 DI03  DI3-LowVc
0 0 DI04  DI4-LowVc
0 0 DIOS DI5-LowVe Jon W
0 0 DIOE DI6-LowVc
0 0 D07  DI7

- Low Ve ‘ Unioin

& Cancel

Present Joins:

Name

ExpBUS | Node | Pin |

The window is divided into 3 lists:

1. Digital Inputs
2. Available Pins

3. Present Joins

The first list contains the project entities that have not yet been linked to a hardware resource.
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The second list shows the physical digital inputs that are still available with the following
characteristics:

1
f
1
1

il

ExpBUS: bus to which the controller is connected
Node: node of the controller where the resource is found
Pin: logical reference of the terminal

Description: shows the description used in the hardware manual documentation of the
concerned controller

Hw name: name of the controller where the resource is found

Finally, the third list contains the links already made between digital inputs and physical
resources.

To link an entity and a resource, select the input from the Digital Input table and the physical
resource from the Pins Available table and click the Join button.

Both the entity and the hardware terminal disappear from the lists and a new row is created in
the Joins Present table.

To remove a join, select the row that represents it in the Joins Present table and click Unjoin.
The table row is eliminated. The logical terminal is restored to the first table and the physical
resource to the second.

Click the OK or Cancel buttons to validate or cancel the changes.

3.9.2 Digital Outputs

The digital output joining wizard can be started manually by selecting ProjectY Join
ToolsY Digital Outputs from the menu.

“+{ Digital Outputs
Digital Outputs: Available Pins: Present Joins:
Name | ExpBUS I Nndel Pin l Description Name ExpBUS I Node] Fin ]
DIGITALOUT1 I a po01  DO1-N.O.
0 0 DO02 DO2-N.O.
0 0 DO03 DO3-N.O.
0 0 DO04 DO4-N.O.
0 0 DOOS DOS-NO.  Jon W)
0 I DOO0OE DOB-N.O.
0 0 DO0O7 DO7-N.O. o
0 0 DO0S DO8-N.O 4|‘ HL

& Cancel

For more information, refer to Digital Inputs.
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3.9.3 Analog Inputs

The Analog Input joining wizard can be started manually by selecting ProjectY Join
ToolsY Analog Inputs from the menu.

i Analog Inputs

Analogic inputs: Available Ports: Prezent Joins:
Name | Sensor | ExpBUS | Mode | Pin | Senzor avai Mame ExpBUS | Node| Fin | Sensor |
ANALOGINT 4_20md, 0 1] AT NTCPTI0000_2
0 1] A1 02 NTCPT10000_2
0 1] 4103 NTCPT10000_2
0 1] 4104 NTCPT10000_2
0 0 A05  NTCPTI0000_2  Jain *

* Lnjain

o OK

S Cancel

The window is divided into 3 lists:
1. Analog Inputs

2. Available Ports

3. Present Joins

The first list contains the project entities that have not yet been linked to a hardware resource
with the following characteristics:

1 Name: entity name in the program
1 Sensor: sensor type selected for this entity

The second list shows the physical analog inputs that are still available with the following
characteristics:

1 ExpBUS: bus to which the controller is connected

1 Node: node of the Bus where the resource is found

9 Pin: logical reference of the terminal

1 Sensor avail: list of sensor types that may be joined to the physical resource
1 Hw Name: name of the controller where the resource is found

Finally, the third list contains the analog inputs and physical resources that have already been
joined.

To join an entity and a resource, select an input from the Analog Input table and a physical
resource with a compatible sensor type from the Pins Available table, click the Join button.

Both the entity and the hardware terminal disappear from the list and a new row is created in the
Joins Present table.

To remove a join, select the row that represents it in the Joins Present table and click Unjoin.
The table row is eliminated. The logical terminal is restored to the first table and the physical
resource to the second.

Click the OK or Cancel buttons to validate or cancel the changes.
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3.9.4 Analog Outputs

The Analog Output joining wizard can be started manually by selecting

ProjectY Join ToolsY Analog Outputs from the menu.

| Analog Outputs B@
; Analog Outputs: Available Pins: Present Joins:
Name lAclualor ] ExpBUS I Node I PinJ Actuator availl Name | ExpBUS l Nodel Pin JAcluatotJ
ANALOGOUT? NONE 0 0 ADDT 0_20ma 4_20mé
0 0 AD02  0_20ma 4_20mé
0 0 ADD3  PwM
« Unijain
& Cancel
< 2
For more information, refer to Analog Inputs.
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3.9.5 Clocks

The Clocks joining wizard can be started manually by choosing ProjectY Join ToolsY Real
Time Clocks from the menu.

Clocks: Available Node: Present Joins:
Name | ExpBUS I Nodel Description Name ExpBUS 1 Node| Description
CLOCK1 0 0 M168G3544KRTC

Join W
4@ Unicin

& Cance

The window is divided into 3 lists:
1. Clocks
2. Available Node
3. Present Joins
The first list contains the project entities that have not yet been linked to a hardware resource.
The second list shows the physical clocks that are still available with the following characteristics:
1 ExpBUS: bus to which the controller is connected
1 Node: node of the controller where the resource is found
91 Description: name of the controller type where the clock is found

Finally, the third list contains the analog outputs and physical resources that have already been
joined.

To join an entity and a resource, select an RTC from the Clocks table and a physical resource
from the Node Available table, and click the Join button.

Both the entity and the hardware terminal will disappear from the list and a new row is created in
the Joins Present table.

To remove a join, select the row that represents it in the Joins Present table and click Unjoin.
The table row is eliminated. The logical terminal is restored to the first table and the physical
resource to the second.

Click the OK or Cancel buttons to validate or cancel the changes.
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3.9.6 LEDs

The LED joining wizard can be started manually by selecting ProjectY Join ToolsY LEDs from

the menu.

Leds:

Available Port:

Name |

ExpBUS | Made |

Pin

| [rescription

1} 0

LED._...

Led Aux

Jain *
* Unjoir

&) Cancel

Present Joins:

EEX

M arne:

ExpBUS | Mode |

Pin

| D ezcription

The window is divided into 3 lists:

1. LEDs
2. Available Port

3. Present Joins

The first list contains the project entities that have not yet been linked to a hardware resource.

The second list shows the physical LEDs that are still available with the following characteristics:

1 ExpBUS: bus to which the controller is connected

Node: node of the controller where the resource is found

1
9 Pin: logical reference of the terminal
1

Description: shows the description used in the hardware manual documentation of the
concerned controller

T Hw name: name of the controller where the resource is found

Finally, the third list contains the links already made between LED entities and physical

resources.

To join an entity and a resource, select a LED from the first table and a physical resource from
the Port Available table, and click the Join button.

Both the entity and the hardware terminal disappear from the list and a new row is created in the

Joins Present table.

To remove a join, select the row that represents it in the Joins Present table and click Unjoin.
The table row is eliminated. The logical terminal is restored to the first table and the physical
resource to the second.

Click the OK or Cancel buttons to validate or cancel the changes.
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3.9.7 Buttons

The Button joining wizard can be started manually by selecting ProjectY Join Tools

Y Buttons from the menu.

For more information, refer to LEDSs,.
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